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Planning 2001 > 48-111

In part two of our annual roundup, we offer planning strategics to help
you get vour plant in shape for the new year

* ASP Opportunities > 48
Lucent’s Pablo Martinez explains how the application service
provider (ASP) model and architectures apply jo cable networks.
The first of a two-part serics.

*Transport Networks > 62
Lucents Joe Thomas explains how to design, manage and
scale multi-hub transport networks.

*Interactive Applications > 74
Scientific-Atlanta’s Sherita Ceasar describes whht steps to 1ake
to prepare for interactive applications.

*Synchronization > 80
Symmetricom’s Ed Butterline details how digital|video and VolP
are driving the need for synchronization in cabi¢ networks.

* Monitoring > 92
InteQ’s Bruce Bahlmann helps you make the choice between
customer premise equipment versus end-of-ling monitoring.

*Tomorrow’s Headends,
Part 2 > 100
Scientific-Atlanta’s Dean Rockwell offers a peak at headend
technology advances,

*HMS Standards > 108

Acternass Jeff Hall forecasis impending new hyhrid management
sub-layer (HMS) standards for transponder intgroperability.

Connectorizing Coax > 114
CommScope’s Mark Alrutz and Thomas & Betts’ Jim|Crunk explain how
to prepare and connectorize coax, and how to head aff potential problems.

Deployment Showcase > 124
Senior Fditor Natalia A. Feduschak offers a guided {our of
Excite@Home’s network operations center (NOC)

Wireless Home Networks > 130
Contributing Editor Arthur Cole predicts that wireléss home

networking will change the role of cable installation and

technical support
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Broadband > 38
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A\ Senior Technical Editor Ron Hranac continues his series on reverse
, path problems. This month: intermittent connectians, noise funneling ‘
/ LAl and “gotchas.
o~ \

|

-

Telephony > 44 |

Telephony Editor Justin Junkus analyzes the confusing lexicon of “digital
cable” in the age of two-way plant

Certification > 176
SCTE Director of Certification Gary Selwitz offers advice on the trou-
’ bleshooting exam of the Society’s Broadband Service Technician program

SCTE Message > 178

SCTE Vice President of Operations Marv Nelson desaribes the Society’s
latest training initiatives and their origins.

Editor?’s Letter > 8

|
{ Synchronization > 80
| Letters to the Editor > 12

Pulse > 18
Digital Signal Carriers > 136

In the first of a three-part series, Acterna’s John ). Downey
| outlines the potential pitfalls in launching digital data service Market:place > 154
and how to avoid them. This month: how to measure and test {

| network frequency response.

Return Loss > 1449 Training > 152 ‘
Wave7 Optics’ Jim Farmer reviews the pros and cons of return loss, and
its elfects on both the RF and optical domains of cable systems

Advertiser Access > 162
|
Internet Backbones > 148 Web Connect > 164

' Deployment Editor Jonathan Tombes and Contributor Eric ‘
Ladley analyze the FCCs and ITUS diverging approaches o
8ing app

internet governance Business/Classifieds > 166 \

. Calendar > 174
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Think choosing from

500 channels : v

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 EMC'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, 24/7/365 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.com/media

EMC’

where information lives
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REXPORTER

I recently received a message from
an SCTE member frustrated with the
emphasis we give to certification. The
topic was important to me since cerli-
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. 1 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 opcrators (MSOs) 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!

DITOR'SILETTER _ & 1

The Value of
Certification

‘Other than offering a certificate
or ribbon at the Expo. the SCTE
does very little to add value 1o the
certification process,” the SCTE
member wrote. “Many of the certi-
fied SCTE members are not listed
correctly within our own member-
ship directory.” 1 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 emplovees 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 depariment heads, it
is a source of great pride 1o list the
number of certified individuals within
cach department.” 1 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

If we don't have
exactly the cable marker
you need...

we'll make it for you!

@ - e T .. ==

CHARTEF
——

Direct merchants to the telecommunications industry

800-257-2448 - fax: 303-986-1042

* e-mail: mail@dropsupplies.com

which regional managers are support-
ing the SCTE and it certification pro-
gram and which are not.

“Al our company, ¢ertified people,
working toward re-certification, are
granted first priority when signing up
for training sessions. Their certifica-
tion numbers are their ticket to early
registration, guarantegd priority in
classes, check-in and preferential hotel
space. There is a speclal check-out line
in our cafeteria for certified engineers.
We receive special discounts on prod-
ucts and so forth,” he wrote. \Vhile
these ideas are from a company that
believes in the value of certification
surely we can imprové¢ our recognition
of those who participate in the pro-
gram. 1 purchased one of the first satin
SCTE jackets and some nice patches,
which 1 plan 10 sew onto the front and
sleeves. I think I'll attend the next ET
and Expo with my jacket. Maybe 1 can
make the first individual step toward
change. What do you gther members
think about certificatian? Let me
know. It's your SCTE! €1




reelieaeble adj. that which can be relied on, such as Multipower,
as in the “Multipower broadband UPS power supply”
reelieaebileiety n. reelieaebly adv.

The Definition of Reliability is:

Phone: (440) 366-6643 Fax: (440) 366-1036
www.multipowerups.com

Multilink -

Broadband
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The STRATUM modulation system was
designed to be the building block on which
headends are built. IU’s extremely compact
(it will save 80% more rack space than the
modulators you're probably using now)
and ofters 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

STRATUM
Modulators
“aren’t this
‘compact.
Yet!

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
dissatistied customers.

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

@ Standard
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Meeting tomorrow's standards today

www.standardcomm.com
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LETTERS

> Facilitating Con

Rex:
1 read with interest your article—
“What Do You Think?"—regarding
communicating with the Society of
Cable Telecommunications Engi-
neers (September 2000, page 12). |
had a problem with the SCTE for a
while and living in Canada, 1 have
had problems trying 1o resolve it.
Maybe you can help?
| 1 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. | have a plaque
and a diploma showing my former
status..1 believe the reason 1 lost my
senior membership status is because 1
did not receive any request for mem-
bership fees for a few years. 1 rejoined

nunication

the SCTE abowt 10 years ago, and
have asked to be reinstated as a senior
member without success.

1 would appreciate your help in re-
solving this situation.

J. A. André (Andy) Lamarre
Divector Engincering
Trispec Communications Inc.

SCTES response: On behalf of the Soci-
ety, | 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 cenificates to reflect our
new logo. As soon as they are complet-
ed, Barb Kugler will mail yours to you.
We sincerely appreciate your par-

* Phillips (5-42MHz)
LER,GNA,TNA,SRT

* Motorola (5-40MHz)
SILX,SX,MB,JLC,JLE,JLX

* C-Cor (5-42MHz)

* SA (5-40MHz)
LELLEII,.DA, TRUNK

* Equalizers, Pads

* Diplex Filters

* Custom Engineering and
Manufacturing

esources
lectronics

Inc.

“The Source”

For your Return Path Activation

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

1-800-387-4141

1 Lakewood Crescent
Bobcaygeon, Ontario

Canada KOM 1A0
Tel: 705-738-2112 « Fax: 705-738-6116
SCTE Sustaining Member ¢ Established Since 1989
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ticipation in the Society and we look
forward 1o continuing to serve you.
If you have any conterns or ques-
tions, please don’t hesitate (o contact
me at 610-363-6888.

Mclissa A. Hicks
Director, Membership Services & In
dustry Relations, SCTE ‘

Editor’s response: Ygur problem has
been resolved as staled above One of
the benefits of CT% gtatus as the offi-
cial trade journal of the SCTE is that
we gel to work closely with such
dedicated staff members as Melissa
Hicks. Thanks for your support.

Rex Porter
Editor-in-Chief, CT

| Watts Up, Doc?

CT.

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

Phil Schelinski
21st Century Telecom Group

CT.
Your article on properly setting digital
carrier levels was very helpful (Sep-
tember 2000, page 14). Our sysiems
are running seven pads of digital. We

| have been debating the different meth-
ods of measuring the digital haystacks
in relation to the analog carriers. What
you see is not always what you get! s
there any specific Federal Communi-
cations Commission (FCC) testing
required on the digital signals? I'm
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proofing my systems for analog testing
as usual, but should 1 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 t0 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
meastirement accuracy.

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
FCCs 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). | 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 presentation much more
faithfully than what we usually hear.

But worse than the above is the
crime you take up in your September
editorial. I want to reinforce what you
say, except | wonder if you are aware
of how much mor¢ serious the prob-
lem is for the 10 percent of the view-
ers who are older or have some
hearing loss. This Is a common joke
today, especially among the younger
set as they laugh at how loud Grand-
paw usually watches TV. But if
Gramps normally needs the sound
about twice the level of what his wife
needs (women have less difficulty
than men on average), and the uncar-
ing network doubles that sound, then
Grandmother is suffering with four
times her preferred volume.

If the screaming commercials affect
both the hard of hearing, as well as
those around them, then it isnt just
10 percent of the population that is
being cheated, but 20 percent. Add in
the next door apartment dwellers
who hear the doulile or triple volume
through the walls and . . .

The irritation this causes isn't just 10
the listeners. It causes strained rela-
tions within a household. It defeats

800-257-2448

Preventing Problems

is easier than solving them.

The Exceptional Flex Clip.

=z =
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Now There's One Instrument That Has

0AM, Sweep, Spectrum and SLM Gapahilities.
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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
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cheetahtech.com or call
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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 stecal 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 1o get
away with it. They are indusiry profes-
sionals who don't care enough 1o stand
up to a practice that hurts everyone.
Thanks for your good words.

Dick Glass, CETsr

President

Electronics Technicians Assn., Int’l
Greencastle, IN

Is the Last Mile in Sight?

For years, we have heard the trum.
peting of the band in regard 1o “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,
satcllite’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.

Whos 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 (1SPs), municipalities and
ISPs, cable and wireless power compa-
nies and competitive access providers.

The delinition of the last mile needs
10 be expanded as the data rates of
copper. coaxial, satellite and terrestrial
services are expanding. In the future,

virtue of the supplier, aptness of the
delivery mechanism and the variety
and desirability of applications will be
more important than the physical con-
nection. As old-school narrow pipes
and ever-developing new technologies
are being distended. the networks they
are binded 1o will follow suit.

For the moment, cable’s hvbrid
fiber/coax (HFC) network design ranks
high as a delivery mechanism. But our
competitors are not standing still.
Every network connected 1o the Inter-
net expands its fungtionality. Once a
residential gateway is established in the
home, applications ffor its use abound.
Being first to the hidme will hold an ad-
vantage only if the product delivered
can stand up to scrutiny.

The value of our network lies not so
much in the bandwidth available, but
more so on the applications delivered.
Content is king and the original cable
TV application, video, has served us
well. In order 10 lead in this new
order, technological advances in deliv-
ery must continuc. [The product also
must be enhanced and new alliances
and providers sought. Given the
ground swell and appreciation for dig-
ital video, data, telephony and some of
the more creative uses of the networks
such as VPNs and point-to-point,
deep-pocketed corpprations are look-
ing for a picce of the pic.

1t seems we are not in the last mile
of the race, nor hold the ultimate last
mile of delivery. Sol ask again, is the
last mile in sight?

Michacl J. Berrier
Technical Operationg Manager
Susquehanna Communications

What do you thinKk of this month’s

| issue? If you agree, disagree or have

| comments on what you've read

| please let us know.!Simply e-mail

| Communications Te¢hnology’s editors

| at tvrex@ecarthlink.pet or
jwhalen@phillips.com. CT may edit
letters for clarity and space. |



Digitrans

brings something new to
DigiCipher:

o1Ce.

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 I

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

www.digitrans.com
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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
BASs 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 Arris 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 Mattson, director of market-
ing for Cisco’s cable business unit,
says Cadogan’s pre-
diction that a com-
petitive platform

TW Buys licenges

Time Warner Cable has agreed
to buy one million licenses of
Broadjump’s Virtual Truck in-
staller. Time Warner will imme-
diately begin deploying the
licenses recently re-branded as
Road Runner Connect.

Motorola Sells|Modems
Charter Communications has
agreed to purchase at least
300,000 additional SURFboard
DOCSIS cable odems from
Motorola by the end of 2001.
Separately, Motprola says it has
shipped its millionth DOCSIS

cable modem.

bets Yops

Matsushita Eléctric Corp. of

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

from Cisco would

hit the market mid-
2001 is “completely
inaccurate.” He also
objected to any im-

America will ptovide AT&T
Broadband with some one mil-
lion advanced digital Panasonic
set-top boxes td the company’s
cable customers during the next

—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 1P-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
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-
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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
Network's BSR 64000 are 26 (down)
and 104 (up); and for Cadant’s C4 are
32 (down) and 132 (up). €t

three years. |

Comcast Deplogs Guantu
Comcast says it will deploy
Quantum Bridge Communica-
tions’ Bridge Optical Access Sys-
tem in select markets over the

next several yedrs.

156-Canusa Exgands
DSG-Cansusa announced an
$11 million expansion of its
Toronto facilities. The company
uses heat-shrink technology to
provide insulatipn solutions for
electrical, communications and
other markets.

Ua
Cisco Systems bpened its $100
million New England Manufac-
turing Center inf Salem, N.H.,
with the goal of|generating $50
billion in fiber dptic networking
equipment sales.
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DIGITAL TEST INVESTMENT
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“There’s been a mind-
set in the industry

that advanced applica-
tions can only happen

on advanced boxes.”

—Joe Augenbraun, WorldGate

WorildGate Advances

Set-Tops
By Arthur Cole, Contributing Editor

You thought you needed next-gen-
eration digital sct-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.

“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-
cration 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 (WALLI) that is used by
four of the top six multiple system
operators (MSOs) 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.
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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 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
L 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. Cy

Interactive Television
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3
Redback Networks completed its
$636 million acfjuisition of Abatis
Systems, a deal integrating Abatis’
service-creation “cnpabilities with
Redback’s subsctiber management
and router solut?uns.

4 .
The board of Groupe Videotron
have recommended that share-
holders accept Quebecor’s $5.4
billion offer forlits shares.

————

In a stock deal valued at $369
million, Cisco Systems is buying
PixStream Inc.| a provider of
hardware and s¢ftware digital
management solutions across
various broadband networks.

Tempo is acquiting from Tek-
tronix the metallic access test
products for thc“telecom and
cable TV markets. The acquired
line includes thd TelScout, Cable-
Scout and SignalScout products.

|

European authu"ities say that
commitments for Vivendi and
its Canal Plus unit bode well
for their pending acquisition of
Canadian conglgmerate Sea-
gram. The merged firm would
be called Vivendi-Universal.

Market research firm Gartner-
Group is buying Solista, a strate-
gic consulting firm that focuses on

. | .
digital technology and business.

-

nBand Communications, a
broadband wirel¢ss company,
raised $14 millioh in a second
round of financi 1g led by Van-
tagePoint Ven(\%e Partners.
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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
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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 RE, initially designed for
connecting several PCs within the
home, is a less expensive version of
IEEE802.11. 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-A's 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.” Cy

!
I
Alex Best, Cox Communica-
tions’ executiye vice president
of engineering, plans to retire
at year’s end. Chris Bowick,
who was promoted to senior
vice president|of technology
development in August, will
succeed Best. ‘

I
Cable-networkiexpert Tony
Werner is leaving AT&T Broad-
band. Greg Braden has been
promoted from“ senior vice presi-
dent of lelephupy 1o executive
vice president of engineering
and telephony pperations.

y Pranot

David Bukovinsky has been
promoted to th¢ new position of
vice president af broadband ser-
vices at CableLabs. He is re-
sponsible for blending the Data
Over Cable Seryice Interface
Specification (DOCSIS) develop-
ment project with PacketCable.

Margaret A. Gaillard is the recip-
ient of the 2000 Women in Tech-
nology Award, ah honor bestowed
annually to recognize women
leaders within the broadband and
telecoms communities.

. 5t to He:

Craig Soderquist was named
president of Cam21 and will
become CEO Jdnuary 1 upon
current CEO Peter Fenner’s re-

tirement.

{ Qoncu Chief
Jack Bryant, Concurrent Com-
puters’s video-oh-demand
(VOD) division president, was
named chief exetutive. Current
CEO/COO Steve Nussrallah has

become chairman of the board.
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ASP:

By Jonathan Tombes,
Deployment Editor

From Buzzword to RFP

| PROJECTED GLOBAL MARKET FOR

APPLICATION SERVICE PRoOVIOERS (ASPSs)

\ lot of hype surrounds the applica- B o — - =
tion service provider (ASP) industry, l l
and operators such as Cox Commu- | 5 1 —— y
nications are wading through it to I
join the fray. [ 201 = T e

leveraging the notion of “thin ;5_’
client,” the idea of an ASP is 10 host = W . =
and deliver mission-critical software =

ey = - o

over the Internet, thus reducing an
enterprise’s capital and personnel 5
requirements.

The idea is big. Gartner Dataquest 0 | ‘-_ -

says that the global ASP market will 2000 2004 |

Saurce Gartner Dataguest

For instance, a says. According to l\is study, larger
business client may businesses will accolint for 70 percent
begin with Web of the ASP market growth by 2004.
hosting needs, but From the best prospects not yet un-
over time may mi- derstanding ASPs 1o/ widespread adop-
grate to using the tion among the less likely but larger
Web for sales, or ones is a hig jump. AT&T'’s launching

"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 hillion in 2000 10
$25.3 billion in 2004 (sec Figure 1).
The Phillips Group, a sister consul-
1ancy 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 voung, 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 | think we're going
1o turn that corner really quickly.’

Coxss first step was 10 issue a re-
quest for proposal (RFP) for a \Web
hosting and e-commerce partner that
would allow Cox 10 private-label
these services and enable further
movement up the value chain.

24C°7T11|00

business-to-business
(h-10-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 savs.

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-
vestiment trusts) and education
Faulkner adds.

Terry White, author of the Phillips
Groups’ 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 companics tend
1o 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

of ASP “ecosystems early this year is
an example of the pash that will be
needed 10 achieve such results.

Even businesses tHat have grown ac-
customed to owtsourcing will hesitate
when the service invplves “mission
critical” information technologies. But
efficiency demands change.

“l think we'll see something of a
culture shift,” Faulkner predicis. Cy
(For a detailed ASP business casce

sec related story on page 48).

CT contributor Jjm Farmer has
left ANTEC to become chief
technical officer of Wave7 Op-

| tics, a fiber-10-the-home start-up.

! 3

Turnkev VOD provider Demand-
Video named Richard Hercules
its president and ¢hief executive
officer. He had préviously served

| as execulive vice president, engi-
necring and operdtions.
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Synchronous CED 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 1o
do is 10 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 10 be more
fiber-deep than it has been in the last
10 years. In [1996], 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 1o
take a look and say, "Why arent we
the competitive local exchange?
They are saying this, but that'’s not

what they're calling it. The cable
operators need 1o be in a position
to be the competitive local ex-
change. Obviously, if you dont
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

cl:..lickly,
although it
has to.”

—Vincent R. Borelli,
Svynchronous Group

CT: What are the challenges for
video-on-demand?

Borelli: Video today is not interac-
tive. On the other hand, if you take a
look at the Internet, that’s interactive,
the telephone is interactive. Every-

thing is except video‘. What cable TV
offers is interactive, except video.
Evervthing we see tolay is MPEG-2
(Moving Pictures Expert Group).
MPEG-3 is the next generation and
the compression is a little better.
How far are we from being able 10
get on the Internet and watch
movies, or download movies? !f you
have a video source off the Web
that’s good enough to watch, then
what are we doing with cable TV?
I'm not saying thats the answer.
That’s not going to be the solution,
or the aliernative, but there’s going to
be a product in the next several years
that will be video on the Internet.

CT: What role does fiber play?
Borelli: You can see how the technolo-
gy of the past does effedt the technolo-
gy of the future. Everything that we did
on analog and RF and all that other
good stuff electronically is now being
done in light, it will be done in light.
You (can now) switch m light. It’s just
amazing what’s going to happen.

How long has cable TV really been
using fiber—10 or 11 yéars? Well, look
at what we've done. It isn't much dif-
ferent from what we did with coax. It
just a question of who wants 10 spend
the money and what are the benefits.
That's where we are witH fiber. Cr

DEPLOYMENT WATCH MonTHLy UrpaTe

Provider/Operator Service/Feature

Communities

Vendor/Partners

AlphaStar International

Two-way satellite broadband Internet network

_ New York City. plus six northeast markets GE

}

AT&T Broadband Video-on-demand services Los Angeles. the San Francisco Bay Diva

o area, Pittsburgh
Cablevision _Software platform to deliver interactivity Boston-area cable subscribers Liberate Technflogies
Cox Communications Movies-on-demand San Diego Scientific-Atlanta and
B B Concurrent
Cox Communications Broadband and interactive TV services Undisclosed ICTV
Excite@Home @Home broadband Internet Service on PCs Nationwide Sony EJectronz_:'g Corp.
Charter Communications Broadband services Ozark, Ala., Estes Park, Colo., High Speed Acdess Corp

Carrolton, Ga , New Roads, La., Waynesville, N.C.,

_ Alamagordo, N M., Fond Du Lac and Spenser, Wisc

Covad Communications

High-speed broadband Internet access service

39 new markets, including San Antonio, Indianapalis,
Columbus, Memphis and Milwaukee

4
Juno Onitne Seryices, Inc

Cablevision

 SourceGuide, an interactive program quide

Boston area

Hybrid Networks

Fixed broadband wireless system

Detroit and Colorado Springs Colo

SourceSuite
Sprint
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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
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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 scveral 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 (MSOs),
both of which have set high require-
ments for equipment.

“First-generation equipment isn't
able to provide what they want," says
Robert 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 MSOs. Cr
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Middleﬁare
Specs Advance

By Jonathan Tombes;
Deployment Editor |

The selection of middleware specifi-
cation authors is angther milestone in
the set-top’s ongoing evolution into
an interoperable cmjputing device.

CableLabs named three primary
authors of its Open{able Applica-
tion Platform (OCAP) specs: Sun
Microsystems, as the lead contribu-
tor to the middlewate’s execution
engine (EE); and Liberate and Mi-
crosoft, as collaborajors on the pre-
sentation engine (PE), the set-tops
Web browser equiva zk'nl.

Canal Plus, OpenT\' and Pow-
erTV will provide additional support
through the review and comment
process, and consum&r electronics
manufacturers also will be invited to
participate, Cal)leLabw says.

Execution Engine.

Sun earns a place at]the table
through the widespre‘ll'd adoption of
its Java programming rlanguage and
its spadework in the industry.

“For quite a few yeals, we've been
working with companies around the
world like OpenTV, Libcrate, Sony
and Philips to help thém define an
interactive television c?rmcm plat-
form,” Eric Chu. Sun group market-
ing manager for consumer and
embedded software systems, says.

A year ago, the digital video broad-
cast (DVB) project seledted Java tech-
nology as the foundatini1 of its
multimedia home platfarm (MHP).
DVB is an international ronsortium of
broadcasters, manufacu*rers, operators
and regulatory bodies.

In selecting Java as OCAP program-
mable environment, CableLabs is fol-
lowing the lead of its DVB counterpart.

Apart from Java’s global footprint,
its “write once, run an)l'where"
programming capability also com-

mends itself. 1
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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 10 make
sure they’re future-proof.”

Protection against potentially ma-
licious applications is another con-
cern, since a disabled set-1op 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-

Wh
muliti-
source

when
Carson

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

“1 think [CableLabs] liked the con-
tributions we were making, and at
the same time, 1 think they saw that
their members were adopting our
platform and our technology and
standards-based approach,” Larry
Taymore, Liberate’s vice president of
stralegic 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 10 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 spften all competi-
tive instincts.

In a visit to Communications Tech-
nology, Canal Plus U.S. Technologies'
chairman Jean-Mar¢ Racine referred
to Liberate as a “brawser company”
and said Microsoft was “still getting
its stuff together.

Racine says that U|S. operators,
previously preoccupied with going
digital and figuring qut Internet-over-
the-TV, have only lately focussed on
interactive TV.

“And what is interactive TV?

It's actually enhancing the content, en-
hancing the entertaininent experience,
which truly is what we have been
doing for five years,” Racine says.

Canal Plus claims 19 have the lead
on executing middleware Java applica-
tions in live cable subs. For its part,
PowerTV says it inaugurated the Per-
sonaljava engine for interactive digital
TV last June. Cy




Decision Nears for
Northpoint

By Natalia A. Feduschak, Senior Editor

Northpoint Technologies is about 10
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

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

!PULSE

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, DirecTV

similar to satellite

dishes, the 500 MHz
currently used by di-
rect broadcasters can

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.”

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

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 nieasurable
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.

Snap-N-Seal®+TVCcomr
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The nature of the interference... would
increase the susceptibility of rain fade.
Rain fade is the temporary loss of a
satcllite 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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Northpoints effect oh its service.
However, a recent Lucent Tech-
nologies’ study detdrmined that “the
impact on DBS services is negligible

in all weather condiions.

Start-up costs

Ari Fitzgerald, the FCCs internation
al burcau chief, says fomplicating mat
ters are applications filed by eight
other companies, including SkyBridge
and Boeing, that warft to provide a
non-geostationary, fijed satellite ser-
vice on the Ku band.|They have re-
quested to use a totaljof + GHz of
spectrum, part of which resides in the
12.2-12.7 range

“We are talking about three differ-
ent types of services sharing a band,
Fitzgerald explains.

But Collier of Cititens Advisors
says what most worrfes the DBS com-
panies is that if Northpoint is suc
cessful in signing upljust 200,000
customers—much lebs than it feels it
can—that would cos| the operators
some $2 billion in logses.

Broadwave plans toloffer high-speed
Internet access and high-quality digital
programming for less than $20 a
month. The company kould have initial
deployment of local Bloadwave net-
works in six months, with nationwide
coverage in two years, |Collier says.

Northpoint has spaat $10 million
since 1994 trying to det FCC ap-
proval. That sum woulld put many
start-ups out of busingss.

“It’s difficult when fou're in a high-
ly regulated environmient,” Collier
says. She says too mahy players in the
telecom industry blodk new technolo-
gies through their powerful Washing-
ton lobby groups.

“Consumers lose when there’s no
new technology,” she kays. “We be-
lieve strongly in whatjwe're doing.”

The FCC, meanwhile, says it will
consider all of the inférmation before
the body, including itd own findings
that DirecTV has not provided any
evidence to support it4 claims.

“We're trying to make this as sim-
ple as possible,” Fitzgdrald says. C
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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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tially closing a cas¢ that SeaChange
had itself launched.

The case stemmefl from SeaChange’s
June 13 filing of a patent infringement
complaint against niCUBE. At the time
of filing, SeaChangé requested a pre-
liminary injunction

“Because this wag a very important
time in the deployrhent of video-on-
demand, we thouglit we needed to
have some relief as quickly as possi-
ble,” Branko Gerovjc, SeaChange
vice president of regearch, says.

In lieu of a ruling on a prelimi-
nary injunction, the judge offered
an expedited trial 4chedule.

The next step wds a Markman
hearing, which is required to define
the terminology used in a patent.
The two terms at stake were “pro-
cessing system” anil “network.”

Gerovac says nCUBE defined
those words narrowly, while
SeaChange used common refer-
ences. The judge adopted
SeaChange’s approach, which large-
ly determined the dutcome.

“Right after that fuling came out,
(nCUBE) admitted infringement
under the claims of the patent,”
Gerovac asserts.

At that point, nCUBE’s only de-
fense was to go on the offensive and
claim that SeaChanjge’s patent was
invalid. Making six|challenges to
each of SeaChange’§ nine claims,
nCUBE gave the jufy 54 opportuni-
ties to invalidate. The jury’s deci-
sion was unanimousp.

“We had a very clear and defini-
tive victory on the ¢hallenge to our
patent,” Gerovac savs.

In a statement relkased Sept. 25,
nCUBE President Michael Pohl said
his system could be|adjusted to
avoid infringement Wvithout impact-
ing design or enginéering.

“We can provide the minor modi-
fication necessary through a soft-
ware remedy to the tustomers that
are effected within the next 48
hours,” he said.

“There will be no interruption to
our business.” Cy
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Videotron’s IP Telephony Success

wo years ago, Francois Laflamme and his
I 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 Telcordia™ 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
conpany'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 (MSOs) 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

{: Telcordia Ca t's Distributed Architecture

subscribers will use circuit-switched technology,
the availability of IP telephony next year via a
phone-jack installation in cable modems will help
fuel IP telephony implementations. Accordingly,
the number of [P telephony users will in¢rease
from 100,000 in 2001 to more than 2.8 million by
the end of 2005.

According to the Strategis Group, revenues from
IP telephony also are expected to skyrocket over
the next five years, increasing from $2 million in
2001 to $717 million in 2005.

The IP Journey

When it embarked on its [P telephony journey,
Videotron saw early on the demand for the
technology. The question was how to dd it.

“Of course, there was the legacy way of doing
it—using switches, using proprietary RF
technology on a cable plant, commonly known as
HFC (hybrid fiber/coax) telephony,” Laflamme
recalls. “We looked at that and decided we can do
better than that on the business-case side of
things. We started a discussion with te¢hnology
partners that could provide us with an IP solution
to do primary-line service. From day one, the
vision was to replace the incumbent local
exchange carrier (ILEC) line—the Bell Canada
line—with a comparable feature set, and a
superior technology that will allow us to grow
beyond the feature capabilities of our
competitor’s circuit-switched telephony
infrastructure.”
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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,”” Laflamme 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,
Laflamme 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, I'm 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

he benefits of adding voice services to
I 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.
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Designing Your Network for

Primary Line Voice Services

One of the foremost goals of the cable:based
voice-over-Internet protocol (VoIP) architécture is
to provide voice service with quality equal to or
better than wireline voice quality. VoIP also enables
new capabilities ranging from enhanced vbice
services through integrated voice-data-video
services to high-speed Internet access.

There are several considerations involved in
building a carrier-class, 24/7 VoIP solution. Cable
operators expect that design goals for a VoIP
network are at least as stringent as those féllowed
for circuit-switched voice architectures. ’I‘Hus, the
VoIP solution must:

¢ Provide the same performance as proyided by
incumbent local phone companies;

e Adhere to relevant regulatory requirements for
availability in order to support primary line
voice service;

* Provide appropriate levels of system security,
recognizing that service is provided on g
broadcast/shared infrastructure;

* Embody the functional extensibility t6 allow
the introduction of new features and sekvices
while integrating with existing services,

¢ Offer a high degree of scalability, frorth
minimum configurations to large-scale
configurations that support millions of
subscriber lines;

¢ Support flexible deployment configurations,
from highly centralized to highly distribited; and

* Adhere to relevant open standards in
telephony, data communications and cable.

A primary architectural consideration irwolves
how rapidly operators can implement new dapability
and services without resorting to expensive: time-
consuming hardware/software development efforts.
The VoIP architecture should support rapid
application development based on the ability of
elements to be modified, upgraded or even feplaced
in the field. That is, it should allow new staridards
and features mostly through software rather than
through hardware redesign.

Because of the inherently distributed
software/hardware architecture and support for open
standards, it is less expensive to scale up networks
based on the VoIP architecture. VoIP architedture
provides an open environment that allows eay third-
party development of services and applicatiohs 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
Telcordia™ Call Agent, was designed to replace a
Class 5 circuit-switch and deliver primary line voice
service over an [P 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

T ONS
Data Center Achitecture
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PSTN
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¢ Hub architecture
¢ Headend architecture
e 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. It
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 trunking 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 PSTN via ISUP (ISDN user part) trunks as well
as terminates VoIP calls to multifrequency (MF)
trunks for “x11” dialed operator services. Essentially,
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Guiding Principle Benefits to Cable Operator Telcordia Call Agent
Performance « High degree of customer satisfaction » Takes advantage of commercially available cgmputing platforms
« Efficient operations * Exploits Moore's Law
Availability * Increased revenue from primary line service o Supports requirements driven by PacketCable model
* Platform is designed to achieve 99.984% avamiability
{not including cable plant or PSTN backbone)
Security * Minimize service disruptions « Telcordia works with hardware partners to enstire
integrity and security across the network
* Calt Agent uses standard UNIX-security to ensute that
data is not compromised
« IP telephony gateways rely on the Call Agent to'authenticate services
Extensibility * Reduce time-to-market for new services « Initially: Uses Java classes/objects to create a sét of
o Offer truly bundled, integrated services low level building blocks
o Future release: Will use open standards (JTAPI, JAIN),
third-party development |
Scalability * Match capital expenditures to service revenues * Currently: A single site scales up to approximate.'*y 200,000 lines
o Avoid “forklift” upgrades o Future release: 1,000,000+ lines
Deployment Flexibility * Match system configuration to existing, » Can choose to implement both small and large, Single-site
planned infrastructure configurations as well as configurations that link'Call Agent sites to
o Centralized configurations allow for networks of unlimited size
minimizing organizational requirements
Open Standards Compliance * Easily support multivendor components * Telcordia supports multivendor interoperability
o Maximize interoperability » Telcordia actively participates in CableLabs efforty
o UUses CORBA, Java standards

the TGW converts outgoing VoIP 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:

¢ ISUP and TCAP messages to/from SS7 network
e SGCP control messages to/from

announcement servers
e 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
Telcordia’s third-party associates:

* A trunk side IP telephony gateway (TGW) that
supports SS7 capable trunks;
e A trunk side IP telephony gateway (TGW) that

Supplement to Communications Technology

supports MF trunks ( for example, ‘?(l 17 dialed
operator services); and

* A residential gateway (RGW) that pTovides
analog (RJ-11) interfaces.

Telcordia has chosen to develop and support
simple gateway control protocol (SGCP) to
control these hardware components. The SGCP
will support media gateway control protocol
(MGCP) in future architectures, as well as other
protocols as they mature.

SGCP uses text-encoding, a function equivalent
to that provided by the H.245 protocol in the H.323
standards, to control the allocation of ¢ircuits in
IP telephony gateways. The protocol is carried
over UDP, and is designed to allow the control of a
connection to move from one call agent platform
to another. It supports very large configurations.
UDP shortens delays, provides scalability and
allows for more efficient failover procedures.

The Telcordia™ Accounting Gateway is
responsible for receiving messages that represent
events from the Telcordia Call Agent and converts
the message information into Bellcore Automatic
Messaging Accounting BAF records, which are sent
to a billing system. The Telcordia™ Announcement
Server sends audio announcements to specified
destinations. It receives SGCP signaling messages
from the Call Agent, and sends announceménts (for
example, “your call cannot be completed as dialed™)
via IP telephony gateways.

The Telcordia Call Agent software architecture
incorporates CORBA and Java technology. The
advantages of CORBA include:



¢ The platform interfaces follow industry
standards;

¢ Multiple options are available for distribution of
equipment and software processes; and

¢ [t 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;

e [t provides a friendly, “safe” development
environment;

¢ [t provides a complete environment—JAIN, JINI,
JTAPI Personallava 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 interworking of various protocols. A protocol
adaptation layer surrounds the network control,
management and signaling logic and protects the

Telcordia Technologies

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:

e 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.

e 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 VolP 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.

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 8(% 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 (AIN),
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™! 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 PowerPath*™ 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.

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




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 Telcordia™ Call Agent is ready
now with features that let you deliver primary line VolP.

service activation and assurance. Our cable telephony solutions

Our suite of 0OSSs power automatic provisioning,

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.

o2 Telcordia
Technologies

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

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, com-

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

mon path distortion and improper
headend combining. Last month, 1
went through babbling set-tops, tran-
sient hum modulation, passive device
intermod and group delay. The list
doesn’ 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

38CT11/|00

interrupting signal {low 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 1o 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'l 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’ 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, mid-
night to six—and should be scheduled
well in advance. Part of this schedul-
ing includes notifying the subscribers
that will be affected so that there are
no surprises.

Sloppy workmanship is anothet
source of intermittents. You're no
doubt familiar with the flashing pic-
ture syndrome. A little detective work
usually turns up a loose connectibn
somewhere. Whoops! Someone for-
got 1o tighten the F fitting at the tap.
Yes, the loose connector will cause
the all-too-familiar flashing in the
pictures, but can you imagine what it
does 1o data? It’s not a pretty sight.

1 alluded 10 a third category of
sorts. Allow me 10 share a war stary.

An industry colleague once told me
of a situation he saw in a system
where upstream signal levels at the
input to the headend’s cable modem
termination system (CMTS) were {luc-
tuating by as much as 20 dB or mare.
This was causing incredible problems
for the system’s cable modems.

To make a long story short, system
techs admitted that they had 10 tape
certain amplifiers’ reverse attenuators
and equalizers into place. It seems
when the equipment got hot, the amp
chassis attenuator and equalizer pin
sockets got slightly bigger, and the at-
tenuators’ and equalizers’ pins got a bit
longer and thinner. The problem? Pins
and sockets that were slightly different
sizes caused intermittent connections
in the reverse signal path. Yee-haw!
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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 dB], 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 (/N ratio at the input
to the node’s upstream laser will be
64-10log(50) or about 47 dB. If the
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node had, say, 500 amplifiers instead
of 50, the combined upstream (/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.

Gotchas

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 anojher
room in the same house, or mayhe in
a neighbor’s house. Put your detertive
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 its'still a
problem unfamiliar to most folks in
the industry. When there is no group
delay in a system, network or compo-
nent, all frequencies within a defined
given will take...” Huh? Within 2 de-
fined given? That was my oops, hnd it
should have said “all frequencies with-
in a given bandwidth will take..” Fi-
ther too much reverse on the brhin, or
not enough caffeine. 1 prefer to think
my coffee cup was empty.

What’s the point?

Now then, what’ the point of all of
this? Well, a couple things. First,
wanted to share some of the mére
common reverse path problems you're
likely to encounter. Second, 1 want to
make it very clear that having 4 brand-
new or freshly upgraded netwdrk does
not guarantee successful two-\&ay op-
eration. I've seen state-of-the-at 750
MHz hybrid fiber/coax (HFC) het-
works that had such a crappy teverse
path that it was essentially unll'sable,
and I've seen older systems thit were
very well maintained, and have an up-
stream noise floor cleaner than your
kitchen table.

So, how do you troubleshodt reverse
path problems? You start by under-
standing what the most comrion
problems are, because you cah't trou-
bleshoot what you don't unddrstand.

Ron Hranac is consulting systeins engi-
neer for Cisco Systems. He alsb is senior
technical editor for Communications
Technology. You may reach him at
rhranac@aol.com. ‘

Did this article help you? Letius know
your thoughts. Send an e-ma# to snay-
alkar@phillips.com.
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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 10 under-
stand the context of technical terms,
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, | thought it would be great 10
subscribe to this newly offered ser-
vice from my cable company. My vi-
sion was that 1 would greatly increase
my sources of Dolby surround sound
content and have digital end-to-end
video over cable, right up 1o the
input on my digital receiver. All this
would come 10 me via my service
provider’s digital channels.

Therefore, on the day of installa-
tion, 1 was surprised (and disap-
pointed) to notice that the digital
set-lop (a Moterola DCT 2000), was
equipped only with baseband audio
and video outputs. This means, of
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What’s Digital?

course, the input 10 my receiver is
analog. True, | 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 1o 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 digilal 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 1o the tie-in to
telephony.

When I ordered my digital TV ser-
vice, my provider’s service represen-
tative told me 1 would need a
telephone line 1o 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.
I's a good way 1o get into a new
market, in this case “digital cable,”

and gain some market share while
letting the service contribute rav-
enue o the later plant upgrade. The
telephone line is used 1o return in-
formation from the set-1op box|io
the headend, similar to the way a
dial-up data connection to a pef-
sona; computer (PC) works.

Telephony return often requires
installation of a new outlet, because
few homes have been built with a
phone near logical placement of a
TV. This means the installer must
understand how 1o identify a partic-
ular telephone line in multi-line
homes, how 1o connect a new run
of telephone wire to that line dnd
how to install a telephone outlet.
Key to these tasks is knowing 1o
disconnect the phone line froqﬁ the
phone network at the subscriber’s
side of the network interface device
while installation is proceeding (90
volts of ringing current can be a
shocking experience!). 1t also helps
o be equipped with appropriate
tools, such as a butt-set and taner.
It just doesn’t look professional to
ask the subscriber 10 provide the in-
staller with a “spare” telephonk set
1o check for dialtone.

Now, switch gears and look ai a
second use of the word “digital.! In
this case, the term in question i$ digi-
tal telephony. Perhaps there’s less
chance consumers would become
confused with this phrase, but at least
a few technicians I've met could use a
review. For $1 million—Is digital
telephony the same as Internet proto-
col (IP) telephony?
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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

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
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that uses this protocol. It includes
the use of discontinuous digitgl
packets, or groups of bits, to move
information across a network. Not
all these packets take the samp path
to get from one point to anotlier.

Non-packetized digital teleffhony
is often referred to as constant bit
rate. This means that you will|find
bits representing the informatlon in
a telephone conversation at reggular
intervals in a stream of infornjation
moving from one point to angther.

Constant bit rate telephony inear-
ly always improves transmissipbn
quality over analog telephony; be-
cause signals may be regenerajed,
or recreated. This regeneratiop is
done without any accumulate
noise. On the other hand, analog
amplification increases the noise
level, as well as the signal lev¢l.

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 fate,
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, nay
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 technital
terms. Technical personnel ar} 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 sub-
scriber, and one that has gong to
the competition. Cr

Justin J. Junkus is president of Knpwl-
edgeLink, and applications engindering
director for ANTEC. You may contact
him at jjunkus@knowledgelinkin{.com.

Did this article help you? Let us Rnow
your thoughts. Send an e-mail to nay-
alkar@phillips.com.
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Opportunities for
Application Service Providers
In GCable 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

Network-Hosted
Applications Server Farm

Netwark Delivery
Services

Remote Application |
Presentation '

=

End-User Access Device
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> | 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.

* Empbhasizes application service availability via re-
dundancy 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)], 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;
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* 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 services to
fully managed services. Co-location services are for cus-
tomers wanting to have total control of their applications
and servers while leveraging the ASP infrastructure. Fully
managed services are for customers looking for the A$P to
manage their applications and infrastructure. In all thpse
service arrangements, customers may want to monitot se-
curity status, as well as application and network perfaor-
mance. Predictable performance translates into the abllity
to offer quality of service (QoS) guarantees that in tumn
drive service level agreements (SLAs). It is important that
compliance of SLA metrics (for example, network avallabil-
ity and application response times) be proactively repeorted
to end-users as part of service offerings.

Partnering to add value

Given the nature of the ASP concept, the service mode is
structured into the “layered” framework where applicatidns
become services delivered over networks (shown in Figure 2).
The lowest layer provides infrastructure such as data cenfer
facilities, physical connectivity (network transport and access)
and data networking equipment including routers and fire-
walls. This layer is responsible for maintaining expected levels
of network performance, reliability and security. The nex{
layer provides the ASP platform and includes application{spe-
cific infrastructure, computing resources such as servers dnd
operating systems, data storage resources and application
management. Next is the applications layer where applicdtion
services reside. A professional services layer provides applica-
tion planning, consulting and integration services.

The operations support systems (OSS) layer provides'
fault and configuration management, accounting, applida-
tion and network performance monitoring and security
functions. It also supports subscriber management and tus-
tomer care functions.

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

Target applications

As mentioned earlier, the ASP service model initially tar-
gets business segments. In particular, this model is attractive
to small- and mid-tier business customers because it provides
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at a lower price.

Right now, business applications not
requiring extensive integration or soft-
ware-code custontization are the most
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suitable 1o offer with the one-10-many
ASP service model. Good examples are
deskiop productivity suites, e-mail
hosting, Web hosting, calendaring,
data warehousing, storage, virus con-

trol and unified messaging. However,
applications requiring a higher level of
customization, such as e-commer¢e
hosting, clectronic customer care (in-
cluding customer relationship manage-
ment), sales force automation and
back-office applications (for example,
human resources, payroll, supply
chain management and electronic pay-
ment) are what end-users are demand-
ing the most from ASPs.

Initial service offerings are targeting
traditional, data-centric enterprise ap-
plications. A next step is offering
voice-enabled data applications that
take advantage of the convergence!ca-
pabilities of new programmable com-
munications platforms. There also are
opportunities in offering application
services 1o residential end-users. Sgme
example applications include managed
home-networking services, media
streaming and network-hosted ganies.

The ASP service model bundles net-
work access, managed network ser-
vices and network-hosted applications
as one service. That gets complement-
ed with ancillary services, such as end-
user authentication, application usage
reporting and application monitoring.
The advantage of providing these
value-added service bundles is a signif-
icant reduction in end-user churn.
This model takes service bundles 10
the next step in the value chain.

Service delivery architecture
The ASP service model diciates a
service delivery architecture. This ar-
chitecture is client-server in nature, al-
though the functionality is distributed
differently when compared to tradi-
tional “fat client” architectures. In a
“fat client” architecture, the client per-
forms some of the processing and re-
lies on remote servers, if needed, 1o
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 per:
form functions to display the user
interface of invoked applications. A
specific protocol is used between the
client and the server 10 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
Citrix-based client (browser) and the
application server is the Citrix Indepen-
dent Computing Architecture (1CA)

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
1o 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

passwes o) orm and su

Tested daily in extremes of sun, 54
in Forida’s lightning-alley. /

b il

Surviving hostile environments has made Lindsay the Industry standard %

50 Mary Street West, Lindsay, Ontario, Canada K9V 4S7 E-mail: techinfo@hgq.lindsayelec.com

Tel: (705) 324 2196 Tel: (§00) 465 7046 (US.only) Fax: (705) 324 5474

tands

management to evenly distribute the
traffic load over the network and traffic
shaping to enforce SLAs, plays a key
role in supporting this. QoS treatments
are another part of application pedor-
mance and are based on applicatian-
specific or end-user-specific polici¢s.
Virtual private networks (VPNs),
providing end-user access to network-
hosted applications. may offer the
necessary security, resource manage-
ment and QoS treatments in a codrdi-
nated way. These are “ASP
value-added VPNs" where VPNs com-
plement ASP service delivery offer-
ings. A special case of this is the
offering of managed extranet servites

Data centers

The key goal of data center facility
design is the optimization of appli¢a-
tion service availability. That means
data center facilities need to be highly
secure and disaster-resistant. That in-
cludes physical security (escorted ac-
cess, card-key access, surveillance
cameras and intrusion sensors)

P

ISO 9001: 1994
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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 farims
run on shared or dedicated serverg. Re-
dundant servers may be located a| sep-
arate data centers and accessed vij
multiple network connections. This
may be coupled with Layer 4-7 (Web)
switches to provide local and distrfib-
uted load balancing among servers.
These Web switches monitor server
and application response times, and
network utilization. Web-caching
servers complement load-balancinj
functions to offer Web access accelera-
tion services. Highly redundant data-
base clustering or storage area
networks (SANs) provide data stomage
management services with fail-ovet ca-
pabilities. Firewalls, VPN gatewaysjand
intrusion detection systems provid se-
cure access to applications, includihg
those running on external servers. This
may include secure 1D token-based
end-user authentication, host-based se-
curity and router access control lists.

A core switch/router interconnegts
components in data centers and pio-
vides connectivity to the backbond
network. Multiservice access concén-
trators may support dial-up and dedi-
cated access. '

OSS performs application monitdr-
ing, management and billing. A cus-
tomer care gateway, or customer
network management (CNM) systdm,
allows end-users to manage their sgr-
vices on-line. With CNM, an end-user
may monitor network and server
availability/performance and enter 4nd
monitor the status of trouble ticketb
among other features.

Application architecture

The ASP service model is multi:
user and subscription-based. That
has an impact on application design,
as network-hosted applications neéd
to be scalable and customizable
while keeping operational costs
down. End-users demand cus-
tomized applications at a lower cogdt
than owning a fat PC-client. This He-
comes more critical when ASPs tar}
get business customers with
premium applications while adoptihg
a commodity service delivery modd].
One way of dealing with this is to

| | design applications end-users may
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easily configure via templates oy wiz-
ards. Alternatively, ASPs could huild
libraries of frequent customized ap-
plication versions, although tha re-
quires keeping larger inventories.
The ASP service model and archi-
tecture move application processihg,
security and QoS to the network 4nd
relays presentation functions to end-
user terminals. Security and QoS freat-
ments are still needed to guarantep
proper delivery and application rer
sponse times, but these may be prb-
vided in a more efficient and simpler
way over the cable access network,
End-user equipment gets simplifief],
meaning a reduction in truck rollsiand
overall maintenance support. |
There are some challenges, howdver,
that need to be addressed. Depending
on the situation, the ASP service |
model may require partnering witht
other service providers to provide der-
tain components. That means proppr
measures need to be put in place td
guarantee the combined security and
QoS that satisfy end-to-end SLAs. An-
other challenge is the definition of |
best practices. Critical areas include;
data center operations, network opdra-
tions, client-server operations, appli-
cation management and monitoring,
and CPE management. |
Other challenges include: designi
applications that run on dislribuledT
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 perfor-
mance levels as dictated by SLAs. €

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

This article is reprinted with permission
Jrom the NCTA, and is based on a papet
from the 2000 NCTA Technical Papers.

Did this article help you? Let us know |
your thoughts. Please send an e-mail to
snayalkar@phillips.com.
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Lucent's new revenue-generating
services for high-speed data over cable
mean faster Internet access for your
customers, lower churn and cost of
ownership for your cable network. With
our CableConnect” Solutions, availability
of service and carrier-grade reliability
for both data and voice are guaranteed.
Change the way people look at cable,
and you change the way they live,

work and play. Lucent CableConnect

Solutions. We make the things that

make communications work.”
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Critical Engineering
Designing, Managing ISSUES:

and Scaling Multi-Hub
Transport Networks
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By Joe Thomas

As more and more
businesses look for
competitive telecom-
munications offer-
INgs, cable stands to
be well-positioned
against competitive
local exchange carni-
ers (CLECs). So how
do you ensure net-
work scaling as ca-
pacity needs grow?



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

o Asynchronous transfer mode (ATM)
data services

* High-speed Internet protocol (IP)
connections

» Distance learning

* Building-ready Internet service

o 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, 1P, 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. v

Finally, as MSOs offer circuit-based
(T-1, DS-3, OC-3, OC-12, OC-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: V0D

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-

11|00 CTBE3
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ed via several digital video broadaast/
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 t#ans-
port NE. Each stream will be encaded
at approximately 3.5 Mbps to 4 Mbps.
The MPEG-2 streams will be trans-
ported digitally to all hub sites onthe
ring and may be configured to drop,
add or pass content. At a hub site !the
NE delivers the MPEG-2 signals td
QAM modulators for insertion on the
HFC portion of the cable network

Data over cable

The data over cable application trians-
port network connects regional data
centers (RDC), cable headends, andidis-
tribution hubs for delivery of DOCHS
or proprietary IP residential services,

An NE is placed at the primary |
headend/RDC and collects hub sit¢ 1P
traffic from 1 or more 10/100 or giga-
bit Ethernet, or OC-3 packet-over-
SONET, or POS, connections. The
hub site NE aggregates traffic from
one or more cable modem termina!
tion systems (CMTSs) and transpotts
it over a protected optical ring back
to a central location, the RDC. There,
the NE aggregates traffic from mulfi-
ple hub sites and hands it off via giga-
bit Ethernet or OC-12/48 connectiéns
to a terabit router connected to the
Internet backbone.

In the event that connection to mul-
tiple Internet service providers (ISP¥)
is required, additional NE connectidns
to additional routers may be deploykd.
By using a VLAN IP scheme, you may
provide any connection throughout
the network.

ISP routers are connected to the |
network via gigabit Ethernet inter-
faces and establish IP connectivity to
the CMTSs by a VLAN connection
The CMTSs in the hub sites are cof-
nected to the network via 10/100
Ethernet interfaces and maintain IF
connectivity to the ISP routers via 4
VLAN connection.

Building-ready Internet
Delivery of high-bandwidth IP ser
vices to business customers in large
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| METROPOLITAN AREA NETWORK
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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 1P 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
muhtiple buildings and hands it off via
gigabit Ethernet or OC-12/48 tributary
connections 10 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-1o-carrier services such as dig-

66CT11|00

ital subscriber line (DSL) backhaul
and high-bandwidth (OC-3/0C-12)
transport to local 1SPs. Network ca-
pacily may easily be added via selec-
tive wavelength division multiplexing
(SWDM) or DWDM 1o meet service
needs as new customers are added.

Whelesale handwidth

The transport network in a whole-
sale bandwidth application provides
network capacity for the resale of
wholesale bandwidth 10 1SPs, IXCs,
CLECs and DSL providers throughout
the metro area.

Many 1SPs and 1XCs have invested
heavily in building high-bandwidth, 1P-
optimized backbone networks. Howev-

' > | Keeping Up

| Operators of broadband net-
works are faced with myriad
service applications to deliver
1o residential and commercial
| customers.

While some of the applica
tions driving future revenue for
broadband network providers
have been trailed throughout
the cable industry over the past
few vears, none of them have
macdle it to full-scale commercjal
| deployment in major markets,
| As network infrastructure is de-

signed, operators must keep in
mind all of the service offerings
when choosing the correct
transport platform.
‘ [ The goal of the cable opera-
tor is 1o provide efficient and
~ | scalable delivery of all these pro-
tocols, services and application$
onto a single transport system.

1 |

er, 10 leverage these investments and fe-
alize their revenue potential, they now
must be able 10 distribute this band-
width to customers cost-effectively. Un-
fortunately, the existing SONET
infrasiructure connecting most cus-
tomers to the core network was not de-
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 10 roll out broadband data services.
A significant opportunity has material-
ized for carrier-10-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 (RBOCs).

A high-capacity multi-service opti-
cal transport platform is ideally suited
1o service providers pursuing a carrier-
to-carrier service model. Each NE ring
should provide scalability of up 1o 32
OC-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 10 OC-48 may be sold 10
ISPs, 1XCs or DSL providers for trans- HicH CapPaciTYy ATM TRUNKING
port across a metro area back to their
switch POP locations. A multi-service
platform may deliver services in any F! <l
-
-

format or rate the customer desires in-

- ‘F' Frame
cluding ATM, POS, channelized TDM v & IXC
or Ethernet/gigabit Ethernet. Also, by El - - L
using an integrated switching fabric, - ATM

the NE may efficiently groom this traf- —

fic into fully utilized pipes 1o mini- F’ATM E!

mize transport and switching costs = e \
throughout the network, Network ca- M amM )
pacity may be continually increased as aiit 1
required by adding additional wave- F:;me ! El
length cards and tributary interfaces. El - -

At high-capacity switch POP loca- = F’AT-J E
tions, an NE terminates traffic from ’ Fl Extended LAN Services — pa
multiple co-locations and carrier ho- = — i T
tels and provides service fans out to Extended LAN Services 4

terabil routers, voice switches and Frame
long-haul DWDM systems.

High capacity ATM trunking

The transport network in a high-ca-
. P . na g | MuLTI-SERVICE CABLE NETWORK
pacity ATM trunking application ag-

gregates multi-service traffic from the '
edge of the network using ATM and

providing scalable trunking to other : Psl.\. lm”““
switching POPs. ‘ Bruadcast\ V V
Many network service providers use W

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
multiptexers (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 Distribution
transported back to a core switching Hub
POP over SONET facilities. Such an
approach presents several cost and HFC
management issues for carriers, includ-

-
ing separate NEs for (raffic aggregation ‘

3 Master
% . Headend

Switch POP

Distribution
Hub

Distribution
Hub

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-wtilized uplinks coming out of
the DSLAMs and other edge devices. :
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An NE may be placed in the central
office or co-location space, connecting
the service providers 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 1o 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
OC-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 MSOs:

* 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

BTSC Stereo Generators
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networks are not leveraged acrgss
multiple services.

Stranded bandwidth: Channelized
TDM multiplexing employed by| ex-
isting transport equipment and (he
inability to groom unfilled data
channels results in expensive strand-
ed bandwidth and poor utilizatign of
network resources.

Network-wide upgrade require-
ments: The existing cable transpprt
network cannot scale to meet the
bandwidth requirements of new
broadband services, forcing the rieed
for network-wide capacity upgrades.
A multi-service platform provides
cable operators with a single, integrat-
ed platform that may deliver a full
range of video, voice and data services
over a protected and scalable optical
transport network. An NE may be
placed in a secondary headend or dis-
tribution hub, connecting to CMTS§,
cable telephony gear, Ethernet switch-
es or directly to the HFC distribution
network. The NE grooms incoming |
traffic across different tributary intes-
face ports onto one or more tightly
packed OC-N channels via an inte-
grated multi-service switching fabric,
thereby optimizing transport band-
width throughout the network. Trafflc
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 additional
two OC-48s are needed for VOD ser-
vice, a cable operator only needs to
add an optical module into each NE 4
each location and immediately begin
delivering these new services across
the network. As a result, the business
case for VOD is greatly improved, and
the cost of the existing network is
amortized over a greater number of
revenue-generating services. C

Joe Thomas is a network consultant for
Lucent Technologies. He may be reached
at jt67@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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tuners that require a differential input. The MAX3524 has a single-ended input that is
matched to 75Q when preceded by a PIN attenuator circuit. The MAX3524 has a low
noise figure of 4.2dB while maintaining a high degree of linearity (IIP2 = +42dBm, |IP3
= +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

20
SOURCE: DIGITAL SYSTEMS GROUP

DIGICON CONNECTORS | NETWORK INTERFACE UNITS | TELEPHONY INSTALLATION EQUIPMENT

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 ANTECY
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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%) 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 availahility?

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, 1P 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 [P-based network.
Just like a PC connected to the Internet
or a local area network (LAN), a set-
top needs an P 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 MSO
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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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.

* 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

In either case, a thorough opera-|
tional assessment procedure will idpn-
tify whether current operating
practices optimize or degrade netwqrk
availability. Items to consider include
installation and authorization of set
tops, call-center procedures, market;
ing and pay-per-view (PPV)
operations, installer and service tech
nicians, headend operations, dispatch
and lobby. What are the proper procet
dures for all these disciplines? What
impact do they have on the network?
Some operators have not thought
through the trouble trees, or scenarios

“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.

sUtilization of the MAC layer where

> | 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
(OSI) model. from physical to

Therefore, the IPG ap-
plication in combina-
tion with the
downloaded 1PG 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 (I1T) and net-
work management resources in-house
do it themselves or outsource a por-
tion of the requirements.

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.
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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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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 hoxes
were self-insialled and checking that
these hoxes have an 1P 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.”

1t’s also important 10 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 10 tweak the RF
levels. \We have 10 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 1o offer advice when the
credit card information gets lost in
the system. Expectations will have 10
be built into the service so sub-
scribers understand new service para-
digms. Operators will create a new
infrastructure 1o manage the expecta-
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Established 1975

Digital UpConverter

The UC-2000 takes 44MHz QAM input signals and channel converts them to any
channel from T-7 to 118 (7-750 MHz).

“Call us for all your cadco requirements!”
Including agile modulators,
processors and demodulators!

800-922-9200

www.megahz.com ¢ engineering@megahz.com
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tions. Technicians will need to be-
come multimedia experts. Network
operations centers (NOCs) will be es-
tablished and staffed with specialized
engineers who can quickly respond
to these issues.

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 10 make sure they re-
main in place. Operators must look at
ways 10 minimize mean time to repair
(MTTR), with initiatives like sparing
programs, logistics procedures or even
progressive repair programs 1o proac-
tively perform maintenance 10 the net-
work before it breaks down. They must
understand the reliability of the com-
ponents, what they need to do 10 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
newworks for the future. Cy

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

Did this article help vou? Let us know
your thoughts. Pleas¢ send an ¢-mail to
snayalkar@phillips.com.
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You've been too busy to notice —

e Stability and stress testing of cable
modems and CMTS
e Automation of DOCSIS™ test procedures

e DHCP message exchange protocol

e Simultaneous multi-user test capability

¢ USB cable modem verification

e Four Ethernet and USB ports per IXIA
interface module - the highest

port density available 1-877-FOR-IXIA Ext. 4512
(Ww.ixiacom.co




Synchronizing
Cable Networks:
Why You Should Care

By Ed Butterline

3 L

shadabomn i

|n the WC)r"d C)f data and s a fact. All communications networks—

whether wireless, wireline or long-dis-

telephony, dlglta| networks tance, local or cable—need three essential

| . items: power, ground and synchroniza-
often reqguire SynChr‘OﬂIZB- tion. Networks simply won't provide high-

quality communications without the third

ticm to master ClOCkS for element—synchronization

g : 8 Synchronization in a network is the operation
reliable Opepatlon : Dlgltal of t)}lle network clocks at the same nomnl:al rate
video and voice over Inter- accomplished by selecting a master clock and

locking all other clocks to it. In short, this allows
net ppotoccﬂ (VolP) drive communications to be transferred properly

throughout a network.

the Nneed for SyﬂChPOﬁiza- American National Standards Institute (ANSI)
document T1.101-1999 defines procedures for

tion in cable networks. synchronization, with the master clock source as

80CT11/00 - il -






ICABLE SPECTRUM UTILIZATION

IP upstream voice & data

Analog video & downstream
IP voice & data

Digital video

one of several possible choices. The
current clock of choice for the pub-
lic switched telephone network
(PTSN), based on economics and
availability, is the signal from the
Global Positioning System (GPS)
network of satellites, which is trace-
able to the national standard. In ap-
eration, clock signals are distributed
throughout the network. Master
clocks are located at major network
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 at
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
10 support more services in a differ-
ent manner. A truly competitive
local telephone service will only
come from the operator with the

Y
{
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> AlLotHas 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

®
Model RCD - 1002

500

.

VISICNIEQ:

Broadband RF Produci

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.visionteg.com
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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 brighte i_'liquid Crystal Display for a

greatly enhanced

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!

- Toll Free U.S.: (800) 688-8377
Rlsel‘ Bond | Telephone: (402) 466-0933
Jg INSTRUMENTS | Website: www.riserbond.com

\ | E-mail: info@riserbond.com
N | A United Dominion Company
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iTIMING EQUIPMENT SHELF

Primary Reference Source,
or Traceable Network Timing
Reference

—_—

External
Timing
Inputs

Stratum
2 Clock

Stratum
2 Clock

¥ L

Cable Modem Termination System
{CMTS)

Telephone Central
Office Equipment

most bandwidth. The first network
to deliver that bandwith will fore-
close the market to that competitor.
Even so, why should a cabte network
be concerned with sync? The world of

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

still not a concern. The need for sync
surfaces only when VoIP and digital
video enter the picture.

These services suffer from the
transmission anomalies of jitter,
wander and phase transients. Jitter
is phase variations greater than 10
Hz, which generally are caused by
network elements regenerating or
reconfiguring traffic. Wander is
phase variations less than 10 Hz,
which generally are caused by lower
frequency events, such as tempera-
ture diurnals and variations in the
transmission characteristics of the
media and equipment, including dis-
ruptions in sync reference distgibu-
tion. These impairments accumulate
as traffic traverses a network.

The PSTN controls these effects by
utilizing the building integrated tim-
ing supply (BITS) concept. A BITS
clock, as illustrated in Figure 2, is the
only clock permitted to receive timing
from outside the office where it is lo-
cated. It, in turn, is the sole source of
timing within its office. Following the

== 4 -

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

THE OTM-4000 (750 MHZ) FREQUENCY AGILE

0TM-4000 (750 MHz)

MODULATOR HAS:
« Agility to 750 MHz

f:Lson

* L.CD Menu Screen

MEGA HERTZ ©

Established 1975

OLSON
TECHNOLOGY
INCORPORATED

» >80 dB Out of Band C/N Ratio

* Channel and Channel ID Text

Why Pay $2,200 for a Modulator when much less will
deliver the quality picture you need for your system?

Call Mega Hertz Today
and Save...
800-922-9200

www.megahz.com ¢ engineering@megahz.com

“Unique” Products For the 21st Century!

Oregon, Arizona, Colorado, Texas, Missouri, Ohio, Pennsylvania, Georgia, Florida, New Hampshire

* 60 dBmV Qutput Across
the Band

* Micro-Processor Controlled
Push Button Tuning

84CT11|00



o P

And Every Second

- IF THEY CAN'1
Assets are at risk from Wall Street to Bob )
Sutter’s den. 1t’s hot business in a new world and G ET D N Ll N E

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 closes 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?

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 retum 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.

Cheetah. Unifying Your Network.
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www.wwgsolutions.com www.cheetahtech.com
800-851-1202 941-756-6000

The new global force dedicated to your success. v
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SIMPLIFIED BUFFER OPERATIDN

Data In

- Bufier (o geae
Buffer Control

Read Clock from
Data Stream

Clock Adjust

> Write Clock

BITS concept, and the stratum clock
hierarchy prescribed in T1.101-1999,
the PSTN keeps itself synchronized.
An additional way 10 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

Source

lCIock Reference

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 analog
voice 1o digital and compresses it. A
vocoder is required on each end of a
connection, and frequently more are
used as a call traverses multiple net-
works. As traffic is passed from net-
work 10 network, the synchronization
interface requirements of ANSI
T1.101-1999 come into effect. Simply,
these call for every carrier or opierator
to be synchronization-traceable to a
national clock at the interface. Jeveral
operators maintain GPS clocks should
be placed at every headend and
CMTS 10 keep the network in sync.

The emerging need
for syncing

The new services of digital video
and VolP will drive the need for syn-
chronization in the cable TV neiwork.
As digital video is implemented, dis-
tribution from the head-end to the
customer will require sync at locations
where video is switched or where
video payloads are reconfigured.

WE DON'T HAVE THESE AT IGES !

KLUNGNESS ELECTRONIC SUPPLY

Everything

We do have..

el s e.

OK, 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,
e 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.
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Now cable technicians can test

the performance of DOCSIS Cable
Modem Systems on both the downstream
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cables, splitters and internal wiring just because there is no

Qumunications i ion'
Trrcnhnoloqys " good way to tell the installation's performance. The new Hukk CM1000 Cable

R&iders Chaice | Modem System Analyzer wilf fully characterize the installation, and if problems are found,
gmxd%&ég : accelerate problem isolation so techs only replace what is necessary so they can quickly move on
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While data transmission via 1P is for-
giving in regard to sync, voice, analog
modem, fax and other constant bit
rate services transmitted via 1P 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 1EEE 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
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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

lecorporarad

Box 2323, 30 Hamlet Street » Pawtucket, Rl 02861-0323 USA
Tel: 401-722-5500 ¢ Fax: 401-722-6378 ¢ www.NEPTCO.com
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focused on methods to coordinate the
5 MHz-10-42 MHz bandwidth on a
coaxial cable plant 1o provide high-
speed downstream bandwidth with
upstream bandwidth. 1t also address-
es QoS standards for high-speed In-
lernet connectivity, cable modem
termination systems (CTMSs) and
VoIP cable modems. This new cable
TV newwork will support both analog
and digital video as well as two-way
voice and data services.

As cable systems begin 1o offer a
wider range of services, they will heed
to begin guaranteeing service quality
by offering service level agreements
(SLAs). Synchronization will play a key
role in meeting the QoS requirements
outlined in these documents. In time
SLAs will call for the same quality lega-

LINE

> | Get Synchronized
Once a cable TV network op- |
erator decides to step up, move
into the digital arena and give
the legacy telephone carrier a
run for the money, synchrohiza-
| tion needs to be part of the ‘

plan. Generic analog TV daesn’l
| need sync. Data over Interrlet

protocol (IP) is the same story.
| But once you cross the linejinto
digital TV and voice over Inter-
net protocol (VoIP), if you don’t
implement a good sync plan,
you will not provide an acgept-
able quality of service.

The experience of the pub-
lic switched telephone net
work (PSTN) taught us early
how 1o incorporate synchro-
nization. In fact, it now serves
as a background technology
along with power and ground.

Today, a cable operator may
implement a synchronization
plan similar in quality 10 the
PSTN for a lot less money than
the PSTN spent just five years
ago. Don’t make the mistake of
| waiting. Your quality of ser-
vice—highly influenced by
your network synchroniza}
tion—can make or break your
| VoIP business.

L
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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.
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cy carriers now provide, resulting in
some challenges for cable operato

Recent VolP field tests show laten-
cies in the order of hundreds of mil-
liseconds. Customers complain when
latency reaches 200-300 milliseconds.
A precise QoS time stamp in the
neighborhood of 50-100 milliseconds
will be required to meet SLAs. GFS is
the only practical source of such a
traceable absolute time-of-day stamp.
Another challenge will be providing
sync for legacy equipment such as
PBXs and T1 multiplexers now synced
from an access line. Again, GPS pro-
vides the answer.

There are some simple rules that
will enable the cable telephony opera-
tor to meet and exceed PSTN voice
quality. Place GPS PRSs with holdover
clocks in all headend locations. Pol-
low the BITS concept at all locations
where sync is deployed. SONET trans-
port nodes should be equipped with
sync status messaging (SSM) and a
PRS, or access 1o a traceable source
such as the SONET-derived T1. If
practical, deploy a PRS at all CTMSs.
It is recommended that one refer to
the key telecommunications syn¢hro-
nization standards as illustrated in
Figure 1 (page 82) for a detailed re-
view of common synchronization
practices and associaled equipmént.

Synchronization is required for new
VolP cable telephony and digital yideo
services. GPS quality synchronization
signals may now be received virtually
everywhere, using a rooftop antenna, a
through-the-window antenna or an in-
side-the-building antenna. Fortunately,
synchronization equipment has
evolved with GPS technology, enabling
lower-cost components and simple in-
stallations everywhere capable ofpro-
ducing highly accurate signals trdceable
to the national standard. All thes¢ tools
are available to provide PSTN QaS for
cable multiservice networks. Cy

Ed Butterline is a technical consultant
with Symmetricom. He may be reached
at ebutterline@symmetricom.com.

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



sl 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 Com21, 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 casy 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 happicr 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.
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Imagine the Internet without the wait’”

poxpart, Imagine the Internet withoar th

wait, and the Red Door devign are trademarks of Com21, b



By Bruce Bahlmann

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.
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ow’re in charge of a network,
consisting of a vast collection of
hardware that is interlinked in
different ways. Each component
is maintained by different organizations
within your company that independent-
ly monitor their portion of the eguip-
ment. None of their monitoring systems
can communicate with one another.
The vast collection of hardware de-
scribed above includes cable modems
residential service units (RSUs), inter-
sects, lasers, cable modem termination
systems (CMTSs), switches, routers,
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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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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,
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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 achievied
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. Fnd-of-line monitor-
ing offers the only long-term
solution for TNV.

broadband operators are nowhefe
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 i
problem. Polling customer mod¢ms
in an area is further complicated in
the DOCSIS model because of the 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 any
polling that is done among them
“may” not be usable. For example,
two non-responding subscriber ¢le-
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 becausé two
people who live on the same str¢et
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 anather
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 mod¢ms
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) 1o 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 dlecide 10 rewire their home,

shut off the CPE when they go on va-
cation, and so on—all of which could
lead 1o false alarms. Thus any infor-
mation gathered cannot be taken as
fact but instead must be averaged 10
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 ol
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these devices is under the broadband
operator’s control).

End-of-line
monitoring options

The reality of monitoring CPES is
that it cannot possibly overcome all
these technical challenges. This
leaves only one other option foi
broadband operators interested in

detecting partial-node outages—end-

of-line monitoring.

Because customer devices will never
represent 100 percent of the end-of-
line for cach and every fiber node, the
need exists to seck a more reliable
measure of this important operatipnal
aspect. Knowing the operational status

of ALL the ends-of-line replaces other

incomplete monitoring systems. Bnd-

of-line monitoring also represents a

fixed number of devices that may be
modeled by location.
The following challenges exist before

end-of-line monitoring may be realized:

* A rework of the way broadband op-
erators label nodes is needed. This
new naming convention must allow
broadband operators to reference
specific sub-runs of a node rathér
than the existing naming convention
that keys on various actives along
the node. The naming convention
also must help relate sub-runs 10
their respective run and amplifiers
so as to leverage as many exisning
naming conventions as possible.
\lthough end-of-line monitoring
represents a fixed number of de-
vices, the number of end-of-line de-
vices required for each node is
staggering (anywhere from 3-20+
per node). Thus each of these de:
vices must be very inexpensive (per-
haps in the sub $20 range). This
cost could be ‘partially’ offset by
broadband operators NOT placing
end-of-line devices on portions of
the plant where no customers reside.
End-of-line devices must be plant-
powered. Since not all ends-of-line
have external power available, the
cost of bringing power to every sin-
gle end-of-line in a broadband dis-
tribution system could be cost-
prohibitive. The availability of
power on broadband networks pre-
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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. ldeally, 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
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outage conditions.
* End-of-line devices should be |
mapped by GPS for their exact loca-
tion so as to direct service persgnnel
to problem areas with the highest
level of accuracy. Current detecfion
only tells plant maintenance pegson-
nel which node—meaning theyid
need to traverse long stretches df
plant and test several points to find
the problem. It also would greatly
help service personnel locate defec-
tive end-of-line devices in times| of
limited visibility (fo example, sijow
storms, heavy rain or fog).
End-of-line devices must be spgc-
trum-focused rather than servide fo-
cused. Effective end-of-line
monitoring cannot be achieved|by
service-focused devices (such a5 a
telephony RSU or cable modent).
This is because they only monifor
the health of their specific portjion
of the overall spectrum. The bekt
kind of end-of-line device would re-
port the health of the entire spdc-
trum or perhaps just the portion
that is questionable or failing. In
this way, the monitoring would|be
service-independent and benefi} all
broadband services.
The subject of total-node visibflity
(TNV) is an area no broadband dper-
ator is prepared to discuss, yet many
claim multiple nines (such as
99.99%) in overall network availabil-
ity. Perhaps this availability figure
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 problems
and why to this day no vendor ha
stepped forward with a cost-effective
solution to this problem. cr

Bruce Bahlmann is an Internet develop-
ment engineer for InteQ’s engineering
group. He may be reached at
bahlmann@bigfoot.com.

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



The One Box Onje Solution Cable

Acterna ¢ 800-622-5515 ¢ 317-788-9351 ¢« www.acterna.com

Sweep and Balancing:
Still the Best Find & 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 QAM measurements to
diagnose digital faults!

Segment
Normalze @ Start

Sower |nserter

FA9D. 750
GOA.500mx

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 / 120 Hz).

Causes of HUM problems:

Rad nawar ciinnliae in amnhifiare

Bad C/N appears as “snow.”

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

Alnd Aswn o cosnsnnitins mms e (N I

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.

Bad Forward Swoep Trace with Suck-out. |

Tip: SDA meters also allow viewing of

in-channel spectrum.

Causes are:
Humidity problems.
Bad connector mountings/housings.
Small RF leaks to ground.

377.768w.
A

iui u s
Q 373.260ms +11 4.-.,.,

—48. 4

On SCAN, Suck-out is Less Visibble

New Problems on
the Reverse Path

lntermodulauon beals

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

|
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Network “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.

A
Local CW-loop-
After the driver-amp is aligned, the reverse sweep and e —
alignment can be performed for accurate balancing of :
the return path. SDA’s reverse alignment display s
shows the absolute reverse levels in dBmV/dBuV. '

l

2
Tip: with the absolute levels displayed, you can see I =
the signal behaviorof the cable modem signals dur- —
ing this setup and test.

Local Sweep Loop-back Mode. Reverse Alignment Sweep Trace.

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

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

1OIC) Aot lhalm 84 mlamel s o8 scoe o o o 28sle md

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

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

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.

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

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 perfformance |~
pass/fail. However: two limit sets-one for ana-
log carriers and one for digital-are required ’

for Auto/Log testing to work.

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.
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LU TaN 5| B Digital levels too low.

C/N vs. BER/SES* vs. MER

*Bit Error Rate/Severely Errored Seconds
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«  Tools to find and fix CIN problems.

Bad ground blocks. : b
. Use SWEEP-mode to find gain/loss

Bad connection to ground. o

\ _ N problems. o
- Earth-loops in headend, interfering with . Use SCAN-mode and/or LEVEL-mode o
the TV modulators. find individual level problems. q
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Advantages of SDA Interoperation:

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.

T T e M TUU DR B T

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.

|
|
!
|
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- 1 error every 46 T to fix or ‘where the cliff is.
- 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.

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

1.10'4 call-backs.

BER .
4QAM 16QAM 64QAM 256QAM

4104

1.10° : —
2 MER 40

-
Ve

20dB C/N

LONES TENL L AT '!i!_!
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Intermittent Network Reflections: Difficult
' to Diagnose (especially in home installations)

In-Service Cablemodem
Analyzer — All Formats

Constellation Displays:
Headend 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.

| What's Going Wrong,
{ 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.

CUAM INGIRE ¢

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

-»_Caused by: connector cracks, bad taps or
‘ splitters. SDA’s ultra fast Equalization Graph 4}’
~ 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.

r2 ‘_
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* Anin-service spectrum mode is needed to show
all relevant interference under the digital return
cablemodem carrier.

showing severe S

Constellation disge ’ n
|

s St et et g et e i

- CSOI/CTB-intermodulation.

: S, o ! - Outside temper. idi
* Typical errors originating from the head end: (f ‘ * Tip: intermittent ingress under the digital + Because cablemodem standards are still evolv- Easy to use, one-pusfbutton. in-service N ! perature and humidity changes.
. | . . . e meas nts on eturn able . . . .
- Phase Noise V carrier can easily captured by the SDA’s in- [ —— : ing world-wide, it is recommended that the meas- ?ﬁgﬁ:ng‘fgzg:,;agk(oc%%s@’iggy 0CSiS, Tip: Measuring the time-delay of the “spik-

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

Gain Compression e
The outer dots on the constellation are pulled into the center while the middle dots remain centered in e
decision boundaries. Gain Compression is caused by bad filters, IF ¥R

equalizers, converters, and amplifiers.

| Q Imbalance

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

Carrier Leakage

urement method is independent of any standard. 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

1 displayed in meters.

service spectrum view in peak-hold mode.

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

In-service ingress specitum showing CSTB/CSO-intermoitula-
tion problems due to analog-TV channels

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

For Cablemodems, Two Digital Formats Require Two Measurement Methods

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.

Selectable pre-amp
and low-pass filter
ensures correct
measurements on

* Tip: Bad home installations cause micro-
reflections- which appear as a noise. The
,thuaIization Graph will distinguish the right

cause of the problem.

’

every test point in

the field ¢
=

Zero-span / time<dlomain expert mode, show-
ing the TDMA busty return path cable
modem power ramp of 3.5 ms.
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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 wiill

need to

evolve to accommodate what's coming not only

several years out but months from now.

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

Is your network really ready for
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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 quadrature amplitude
modulation (QAM) modulators are
currently in place in many headends
As cable networks and applications
evolve and digital technology spread
headends will house routers, switch
multiplexers and digital servers.f
Costs associated with headend §
ation are growing, along with the r
for more equipment. Faced with tt
added expenses, cable operators a
consolidating their headends to m
service and management easier an
more cost-effective. But this move
consolidate headends, coupled wit
growing traffic and bandwidth-inte
sive applications, has resulted in ex
demands on headend resources. To %
deal with the changing landscape and
to accommodate the traffic and appli







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 1o 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 digiial 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 vears 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 1o
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 10 a high-
ly 1argeted 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 (0
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 demand and
capacity is achieved. Depending on the
situation in any given system, reverse
traffic may be handled lgcally at the
hub or optically transmitted back 1o
the master headend for processing.

As headends and hubs evolve, more
hubs will be used 10 provide addition-
al bandwidth and enable new services
for subscribers. Because of the large
number of hubs requirgd and man-
power limitations, most of these hubs
will exist as unmanned sites with au-
tomated status monitoring and net-
work management equipment. These
advantages will keep the operator,
now located at the master headend or
a network control center, informed
about network performance and pro-
vide alarm and fault re¢overy if trou-
ble occurs. This approach, which will
deeply impact telephony, helps opera-
tors anticipate problems and enables
faster problem correction.

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 analog model, using
digital-satellite receivers and digital-
cable modulators in place of the analog
equipment. But with c¢mpression 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 1o interactiv¢ services.

Interactive services require data net-
working capabilities that use Internet
protocol (IP). The data networking ca-
pabilities need to be installed in head-

THE OPTiIMaAL HEADEND CHART
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HEADACHES?

Are the economies and technology challenges of managing your back office system for
Interactive TV and VOD giving you a giant headache (as well as pains in your budget).

IMAKE Software & Services, the Broadband and Professional Services Division of 24/7 Media,
Inc. can bring relief from these pains. We provide the e.merge suite of components, strategically
designed to manage and distribute your digital assets, manage your subscribers, as well as
deliver next generation targeted Broadband Ad Insertion.

IMAKE has unmatched experience in systems integration, Interactive TV application
development and deployment.

THE POWER BEHIND DIGITAL ENTERTAINMENT

Our Broadband team will remove those stubborn headaches
and turn them into profit centers!

Call us for the Cure or check us out at:

Software and 6700 Rockledge Drive  301.896.9200 voice
. Suite 101A 301.897.2130 fax
Services Inc. Bethesda, MD 20817  www.imake.com
e-mail: emerge@imake.com
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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 muliple
data, voice and video services. Data
networking expertise will become a
necessity for headend personnel, who
will be calted upon 10 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-
cilitale 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 1o be a way to process orders in
the svstem, either at the video server or
at the headend, depending on the net-
work design and the capacity 1o deliver
videos 10 manv customers at one time.
Approaches addressing the band-
width crunch require changes 10 the
network and the headend. For exam-
ple, dedicated fiber dense wave-
length division
multiplexing (DWDM)
technology could be
provided to each prima-
rv or secondary hub.
With DWDM, hundreds
of 256-QAM signals
may be delivered from
the headend to the ap-
propriate hub, each with up 1o 10
streams of video/audio programming.
In this approach, RF processors
would be used 1o tune the appropri-
ale 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

E— _——_—
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“on-channel” at times. Frequencies
may be allocated to areas based on
demand, so no single frequency slot
would be overloaded.

Among other challenges for the head-
end of the future is the likelihood ana-
log transmission will neg¢d 10 coexist
with digital in cable networks. There is
a huge installed analog base that will
need to continue to be supported as
new digital services and applications
become increasingly complex and de-
mand additional resources.

High definition television (HDTV),
already deployed in some systems, also
could have a major impact on headend
design. To allow subscribers to receive
HDTYV, operators will ugually decide to
install conversion devices at the head-
end to receive the over-the-air vestigial
sideband (VSB) signals and convert
them to the QAM format.

As cable networks uggrade to deliver
telephony, the overhead previously as-
sociated with telephong company oper-
ations will become headend functions,
and headends will need 10 comply with
federal telephony regulations.

The master headend, once a small
facility with a small staff, will change
forever as convergence progresses
and new applications are implement-
ed. Many cable operators are already
moving to add the bandwidth, re-
verse plant and the digital technology
needed to meet customer require-
ments. How successfully the chal-
lenge of providing more channels and
more services to their subscribers is
met will depend on the efficiency and
scope of their network’s headend.
Operators who have not yet begun
evaluating their network as a whole
and at the headend nged (0 consider
doing so soon, or risk their position
in the rapidly changirlg world of
cable television. C

Dean Rockwell is director and general
manager of headend systems for Scien-
tific-Atlanta. He may be reached at
dean.rockwell@sciatl.com.

Did this article help vou? Let us know

vour thoughts. Pleasc sénd an e-mail to

snavalkar@phillips.cont
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Operators and vendors are realizing

that to win at the high-speed inter-

active technology game,
strategic planning

Changing the

rules

careful
is everything.

of hybrid

fiber/coax (HFC) 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 (MSOs) 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 resolutely working in the re-

been careful providing for a rich

search-and-design trenches, breathing
life into this project and understanding

set O.f fe_atur‘e requirerpents while their work is essential t¢ gaining maxi-
con5|der'|ng the costs involved.” mum benelits from HMS$ standards.
Each participating company has as-
tion without implementing vendor- and vendors. In cooperation with cable signed a group of engingers 10 con-
specific solutions on the headend operator engineers, engineering teams tribute ideas and expertise. Over time,
controller (HEC), providing opera- from major monitoring vendors have the number of companigs involved in

tors with an interoperable transpon-
der that may be used with any
headend system.

HMS-compliant transponders will be
required 1o 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 10
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 1o 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-
hine 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

Changing the rules to create stan-
dards for the interoperability of evolv-
ing technology is a critical process.
Each step must be thought through
carelully 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
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STRUCTURAL ELEMENTS OF THE HMS

TRANSPONOER

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

Power Supply
Interface layer
(HMS022)

All aspects of the interface between the transpon-
ders and the monitored element (here a power supply)
are defined in a spec HMS-022. Power supply specific
MAC and MIB interfaces are defiged and the PHY nter-
face 1s defined to be the industry'standard RS-485.

Transponder
Application

Message Layer The data content of the message layer 15 In simple network management protocol
(SNMP v1.01 (SNMP) v1 D format. Alf transponder message content (alarmg, common data, power
’ supply data, etc.) 15 specified by management information basé (MIB)

L EUEEY  The media access (MAC) layer specification defines the communications channel—
LU defining the software handshake accurring between the trangponder and the head-
(HM5004) end controller (HEC).

| The physical (PHY) fayer spec defines the RF HW interface betveen transponders and
(TP PO the HEC HMS has defined forward and return RF channel fregliencies to be 400 kHz
(HMS005) wide. A frequency shift keyed (FSK) modutation technique 15 used to communicate at
38.4 Kbaud rate.

| >| Changing the Rules the costs involved, and remain
\ To win at the high-speed interac- flexible to encourage future inno-
| tive technology game, operators vation. Thev also should take full
and vendors realize they must advantage of monitéring systems
change the rules of hybrid already in place. '
| fiber/coax (HFC) network moni- HMS standards and compliant |
toring. Working in cooperation transponder technology is in the
with the Society of Cable final stages of develppment and |
| Telecommunications Engineers will be available next year. How-
(SCTE). the ultimate goal is to ever, the critical issue of qualifica-
| adopt hybrid management sub- tions test remains undecided.
layer (HMS) standards for HFC Who will certify that HMS
network management ensuring transponders are flj]\' compli- ‘
‘ interoperability of transponders ant—vendors or an independent |
| from any vendor. entity? Vendor qualification test-
' Creating [unctional standards ing may keep costs down initially, !
| | that 1ake into account the best in. but those involved wonder if its |
| terests of all relevant parties is a worth the risk of trivializing the
| complex process. HMS standards credibility of HMS standards and |
must provide a rich set of feature potentially costing ¢able operators
! | requirements while considering much more in the lpng-term. ‘
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STANDARDS APPROVAL PROGRESS

HMS specs individually define protocol for three
layers: physical (PHY); media access control
(MAC); and message (SNMP), Each layer repre-
sents a stage in the standards process at a dif-
ferent percentage of completion. Qualifications
test is also represented.

« = Interop Test 11

40%

* = |nterop Test #2
= Interop Test #3
-
. § * = Interop Test #4
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the standards process hds expanded.
This group has brought|fresh ideas and
stimulated the discovery process to-
ward the best possible standard. New
ideas also act as a countermeasure, en-
suring key process stepq are taken and
stagnation does not occlur.

The HMS subcommitfee has been
carefully providing for 3 rich set of fea-
ture requirements whilel considering
the costs involved. A balance must be
struck between standardizing transpon-
der interoperability and|ensuring stan-
dards remain flexible erfough to
encourage future innovation.

In addition, the standards commit-
tee has been sensitive about taking
full advantage of monitpring systems
already in place. In thelend, the stan-
dard should take into donsideration
critical issues visualized by those in-
volved in the process.

Are we there yet?

Simply put, we’re noj quite there
yet. To allow monitoririg equipment
from different vendors to interoperate,
HMS specifications mugt define com-
ponents of a protocol for three layers.
The specifications for these layers
must be defined individually. They are
the physical (PHY) laydr, the media
access control (MAC) lhyer and the
message layer. Each laygr represents a
stage in the standards process at a dif-
ferent percentage of completion. Key
layer specifications are nearing com-
pletion and will be testtd for HMS in-
teroperations (see Figulre 2).

Key interoperation tests are used to
verify not only that the|standards
work, but also to allow|the discovery
of flaws in standards’ wording. The re-
moval of ambiguities apd implicit ac-
tions is an important step in the
standards-development process.

One goal in the standards definition
is to thoroughly identify and incorpo-
rate the numerous devi¢es that would
potentially require an element manager.
Currently, attention is oh management
of power supplies. Gendrators and fiber
nodes also are being discussed. Other
elements will likely follpw, although
this area is nearing corrjpletion.

Until the SCTE completes and pub-
lishes all of these eleménts, there are



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 10 how the qualification test
process will be implemented.

There has been discussion that hav-
ing vendors validate their own com-
pliance may speed delivery (o 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 availabitity 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 ol specilications.

Partial compliance might not be
visible in early product shipments, but
manifest later during plant expansions
and maodifications. Complicating the
validation process for cable operators
will be a complex distribution model
where manulacturers 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 ol 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 10 “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 cvents schedule, at
its Web site at www.scte.org. C

*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 ycars, 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
subcommittec. He may be reached at
jelf-hall@chectahtech.com

Did this article help vou? Please send
your thoughts to snayalkar@phillips.com.
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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.

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-
tion, 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 frequencieslare 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 foundational

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 fgr 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. Propef craftsman-
ship, consistently applied, will eliminate frequency re-
sponse issues well into the future.

a somewhat forgiving product, at least at lowér 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{ependent loss
into your system, and be difficult to isolate and repair. We ad-
dress this issue with a discussion of how to praperly prepare
and connectorize coax, then how to troubleshdot 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 toold include a cor-
ing tool, a file, a center conductor cleaning todl, 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. >

Top: An installer uses an F-connector crimping tool to fagten an

F-style connector securely.

Center: Coaxial cable-cutters are used to cut the cable to length.

Bottom: A coring tool removes dielectric material, shleldnhg and the jacket,
enabling preparation of the center conductor.
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Non-metallic center condictor cleaning tools

You will notice knives and slip-lock pliers are not men-
tioned, simply because they should not be used. Knives may
damage cable components, leading to premature mechanical
failure and high-frequency suckouts. Slip-lock pliers may
damage the connector and slip, which may lead to damaged
shrink boot or other problems.

Once the correct tools are ready, prepare the cable by
trimming it with the cable-cutters to a smooth, round end.
Straighten the cable slightly to ensure a better core. For tra-
ditional cables, use a jacket-removal tool or ¢ne-step tool to
remove the jacket, and remove the flooding ¢compound as
necessary. Low-loss cables often utilize one-step tools that
do not require jacket removal first.

Remove the proper amount of shield and dielectric with
the coring tool. Slide the cable into the tool until it stops.
With slight forward pressure, twist the coring tool—either by
hand or mechanically with the ratchet or drill—so that the
blade begins to strip and core the cable. Continue to turn the
coring tool until it spins freely—many tools have a preset
stop that requires no adjustment. Clean the dielectric and
shield residue from the tool to help ensure th¢ next cable you
prepare will be correctly cored as well. The kéy to proper cor-
ing is to let the tool do the work, and do not perform sec-
ondary operations unnecessarily. This may be|particularly
tempting with bonded cables, which may leave a residue on
the inside of the shield. If the tool leaves a residue, it is by
design, and should not be manually removed|

Clean the center conductor by using a non-metallic clean-
ing tool. Score the coating on the center conductor at the
shield and scrape it toward the end of the conductor. The
conductor is clean if the copper is bright and shiny. Do not

Top: A coring tool as it is used. Note the excess materidl being removed.
Center: A prep tool removes bonded dielectric material from

the center conductor.

Bottom: Rotating the jacket prep tool until it spins freely ensures a good
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.
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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 t:p to the cen-
ter housing and tighten firmly
against the positive stop. Use a
back-up wrench on th¢ center
housing. Tighten the seizing device
inside the housing for the entry con-
nector terminal. Now ft’s time to in-
stall the heat shrink if applicable.
And again, be careful with the

flame around the cable¢. >
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Troubleshooting frequency-
response issues

Proper craftsmanship will elimi-
nate frequency resporse concerns.
Unfortunately, older plant, particu-
larly those built by a yariety of con-
tractors, may hold sothe hidden
surprises. We have found that trou-
ble spots may be isolaked by careful
sweep techniques. Ofien a frequency
suckout, or “notch,” ¢an be traced
to a single connector pr splice loca-
tion by systematically|moving from
the end of the line to the amplifier,
one tap at a time. Thi$ procedure is
required because a troublesome
splice may project its frequency re-
sponse problem all the way through
a tap run.

In the majority of systems with re-
sponse issues, loose cpnnectors
somewhere in the system most often
were found to be the ¢ause of a fre-
quency “notch.” In other cases, im-
properly cleaned cent¢r conductors
or connectors assembled from mis-
matched components were to blame.
In all cases, a properly prepared
splice, using recommeénded proce-
dures, corrected the issue.

Splicing advancements

Splicing tools have {mproved as
system demands have lincreased.
New tools often perform coring and
jacket-removal in one step. New
connector designs for fpremium ca-
bles, which reduce chft sensitivity
in the critical higher-frequency
bands, also are availalile. Careful
cleaning and tool maintenance are
still required for prop¢r tool use.
Proper care and craftstmanship, com-
bined with these new products, will
ensure solid high-frequency perfor-
mance for the future. E4

Mark Alrutz is director, of technical
services for Commscop¢. He may be
reached at malrutz@colmmscope.com.
Jim Crunk is product marketing man-
ager for Thomas & Befts. He may be
reached at jim_crunk@nb.com.

Did this story help youp Let us know
your thoughts. Send an e-mail to snay-
alkar@phillips.com.
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The network operations center
(NOC) is the lifeline of any Internet
service provider ((ISP) or multiple
system operator (MS0), monitoring
health of the network.
CT goes inside Excite@Home’s resi-
NOCs to
see how networks operate and how

the overall

dential and commercial

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 router, 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.
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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 walls 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

Operating System (I0S) commands.
The engineer verifies whether there
had been an interface pfoblem, deter-
mines its status, and might review
logs to ascertain past p¥oblems.

Essentially, engineers vant to check
that everything is all right on the
router, Catalano says. If an alert doesn't
appear again, engineers move on to the
next problem. If it does, they trou-
bleshoot the problem mpre thoroughly
and might contact the vendor or send
someone out to power-gycle the device.

To the right of the N¢t Expert
screens are several smaller windows
that show log files fronj in-house
scripts that are running.

One of windows shows the modem-
provisioning script. Hefe, engineers
are able to see when a CMTS is provi-
sioned. If the provisioning is broken,
the screen helps engingers predict
when the NOC will haye an influx of
calls from either field t¢chnicians or
other NOGs.

Further to the right are three
screens that monitor the ICMP and in-
dividual pieces within the network—
cable routers, backbong¢ routers, proxy
servers and other devides.

The NOC usually hgs the Weather
Channel turned on so engineers can
see if the weather or other environ-
mental problems might cause the
NOC trouble. |

One hidden element of the NOC is
its backup power system, which pro-
vides electricity to enspre the NOC
continues to work in dase of a power
outage, Hoffman says. Excite@Home
relies on a diesel generator, with
enough fuel to last 24 hours. The
backup system is checked and tested
once a month.

Cooperative relationships

The majority of the work—99.9
percent—is done on Spn Microsys-
tems’ work stations. The @Home
NOC uses the Sun Ultra 1l work sta-
tion. The @Work NOC uses the Sun
Ultra 5. Both are run-df-the-mill work
stations, Catalano says.

Problems that netwark operations
engineers encounter on a daily basis
run from the mundane to the extreme.
An example of a mundane problem is
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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
Muliiplexer (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&TS
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 (MTTR)
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.
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Good people are hard to find

Excite@Home looks for people who
have wide area network (WAN) expe-
rience for jobs inside the NOC. Cisco
Certified Network Assaciate (CCNA)
certification is always a plus.

Hoffman admits Excite@Home has
problems finding qualified employ-
ees because of a widespread labor
shortage endemic to Silicon Valley.
That shortage is so bad that some
companies are offering CCNA cours-
es to high school studeénts and the
homeless, he says.

Hoffman says Excite@Home has
hired people straight out of high
school, whose knowledge is self-
taught because many have built their
own networks at home.

Such individuals will always be
looking for new technology and new
troubleshooting methads to help
them deal with the types of prob-
lems that occur daily in the NOC,
says Hoffman.

“We want people to learn new
technologies and to train other peo-
ple,” he says. Cy

Natalia A. Feduschak is senior editor of
Communications Technology. She may
be reached at nfeduschak@phillips.com.

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

LINE

> | 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 balanc¢s. The net-
work operation centers (NOCs)
use proprietary nefwork 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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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 Gator™.

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 seizing mechanism of the
connector can occur. Scoring of the copper-clad coating 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

Bevels center conductor of cable
Replaces pyramid cut

Lifetime Warranty on Body

Ergonomic and textured for ease of use

A Ben Hughes Communication
Products Company

207 Middlesex Ave., PO. Box 373
Chester, Connecticut 06412 USA

Phone: 800-394-4046
Int'l: (01) 860-526-4337

Fax (01) 860.526.2291 Tools You Trust.
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Wireless Home
Say Goodbye to




Networking

;he ered 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.

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 Dulffy,
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
78+ kbps through-
put, although in a
very limited range:
several centimeters 1o
perhaps 10 meters. Ini-
tial applications are likely
10 affect computer peripher-
als, such as printers, mice and
monitors—anything thal 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
1o 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-1op 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 onlv if the
two devices are relatively close to each
other. A typical home is likely 10 link
the cable modem 1o the CPU(s) via
BlueTooth, but the more distant con-
nections are likely 1o be via HomeRE
HomeRF is principally backed by
Siemens, Compaq and Intel, although
numerous companies are developing
equipment that conforms 1o the sian-
dard. With an effective range of 50
meters or more, it is better suited in
providing whole-house wireless con-
nectivity than BlueTooth.

132CT11|00

To the consumer, HomeRF offers
tremendous benefits. No longer is
cable-modem service tied 10 a wall
outlet. That means laptops and other
mobile devices can maintain broad-
band connections anvwhere in the
home. 1t also avoids the costly re-
quirement 1o 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 sofi-
ware to learn, and technicians
won't have 10 take a course
in microwave technology.
In fact. ence cable is
conne¢ted to the out-
side of the home,
the tvireless net-
work pretty much
setgitself 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 10
support that, (the technician) needs to
install a multiport Ethernet hub, and
that’s a fair amount of cable hauling.”

In short, the inside of the home be-
comes the customer’s rgsponsibility.
All they will need 10 do is ensure
there are HomeRF adapters on the de-
vices 10 be networked.

“We recommend a U$B adapter so
there’s no need 1o open|the case,”
Buechler says. “The steps 1o install a
wireless adapter are andlogous to in-
statling an Ethernet adapter. Just fol-
low the install wizard.’

LINE

> | No Strings Attached

Wireless home networking al-
lows set-tops, cable modems, com-
puters, telephones and just about
any other digital device 10 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 suilable for the home.
BlueTooth and HomeRF are likely
10 be complemeniary in nature,

not competitive. The major differ-

ence between the twa is the effec-
tive range of transmission. Blue-
Tooth is designed for short hops of
10 meters or less andlis chiefly
aimed al connecting printers and
other peripherals 10 a central pro-
cessing unit (CPU), thus eliminat-
ing that jumble of wires behind
the desk.

HomeRF is aimed at whole-
house networking. 1t has a range
of 50 meters or more, so it can
easily connect the set-1op box in
the living room 1o thg modem in
the downstairs den.

Expect the technology 10 be
fairly ubiquitous by the middle of
next year. Some devices are already
on the market, but the big push
will likely come in 2001
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External adapters are likely to be a
short-lived phenomenon, however. Al-
ready, manufacturers are coming out
with built-in wireless units. At the
Intel Developer Forum 'Conference in
August, Motorola demonstrated the
AL 200 multi-user cable modem fea-
turing a built-in HomeRF adapter. The
device can service up to, 10 comput-
ers, all of which mayv share Internet
access simultaneously.

“The first
wireless home
networking
products have
already hit the
market and ana-
lvsts are predict-
ingup to 5
million units

could shig by
33

Backers of wireless home technolo-
gy say it will be more than easy in-
stallation that drives the market.
There’s also the mobility factor to
consider. Broadband access will no
longer be tied 1o the desktop con-
nected to the cable modem. Web
surfers will be able to move from
room to room while maintaining a
steady, secure connectiot.

What's more, the technology allows
wireless Internet protocol (1P) tele-
phones and personal digital assistants
10 operate off the same network.

For the cable industry, wireless
home networking will speed up the
roll-out of broadband service. With
most wireless devices sclf-insialled by
the customer and no need!for techni-
cians to even enter the home, con-
necting new users will become easier
and faster than ever. Cy

Art Cole is a contributing editor to Com-
munications Technology. He inay be
reached via e-mail at acole602@aol.com.

Did this article help you? Lét us know
your thoughts. Send an e-mail to snay-
alkar@phillips.com.
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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:

I

Understanding the difference be-
tween bursty and non-bursty
data.

How to make accurate digital
measurements.

Making bursty data measure-
ments.

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.

How anomalies affect this new
service differently than the ana-
logue service.

Suggestions on where to place
the “haystacks.”
Understanding the different
modulation schemes and mul-
tiplexing techniques.

How the 8-VSB (vestigial side-
band) modulation associated
with the Advanced Television
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Systems Committee’s (ATSC's) off-air digital broadcast
standard will affect the cable TV carriage at 64 quadra-
ture amplitude modulation (QAM) and 256 QAM.

10. Transferring pure digital data from one device 0 another
without converting to analog.

11. Providing security and copyright protection of this near-
perlect digital programming.

For now, we discuss the first four concerns.

Understanding bursty and non-hursty data

Downstream, or forward path, digital data, is in the form
of a “haystack™ as shown in Figure 1. Older digital services
like Sega and DMX were only about 1 MHz-wide 10 3
MHz-wide and resembled a havstack because of their
rounded appearance. Most of today’s digital signals are gen-
erally flat across the channel bandwidth.

This digital traffic is always on and will be time division
multiplexed. The Data Over Cable Service Interface Specifica-
tion (DOCSIS) specifies modem traffic 1o be'compatible with
Moving Pictures Experts Group (MPEG-2), which indicates
188 byte packets. This allows it 1o be multiplexed with other
MPEG-2 digital streams and sends filler pacl[(els when need-
ed. When viewing a haystack, you really cant determine if
there are 10 programs, two high definition TV (HDTV) pro-
grams or anything at all inside it.

Upstream data signals from the subscribers’equipment are
bursty as in Figure 2. This reverse data is time division multiple
access (TDMA), or “time-shared” and intermittent. Older pro-
prietary modems were bursty on the forward and reverse, un-
like today’s DOCSIS moderms. Mcasurements are easier 10 make
on a continuous data carrier than on upsiream, bursty signals.

Note: the reason the reverse modem traffic appears 1o he
bursting at different frequencies is usually attributed to the
difference in the analyzer sweep speed, its resolution band-
width (RBW) setting and the nature of the modem burst.

Making accurate measurements

Measurements should be made with the jroper test equip-
ment, such as a thermocouple power meter or test equipment
made for an average power measurement. This is critical for
set-up to prohibit laser clipping or extreme intermodulation
noise. One approach to average power measurements takes
small slices of the integrated RF energy, sunming them to-
gether to one total power reading as displayed in Figure 3.

This method of measuring the total integrated power
under the “haystack” is very accurate, especially for
“haystacks” that aren’t perfectly square. Using an instru-
ment that uses one stice of the “haystack, or peak hold in
spectrum mode, may be less accurate. Digital signal level
measurements should be made with this integrated power
technique for QAM or quadrature phase shift keying
(QPSK) digital signals. Technically, it doegn't matter what
the modulation scheme is as long as it is diways on. The
signal could be 8-VSB, code division multiple access
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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 have little impact on the total power loadirlg on the laser.
clipping if not considered. Typically, digital signals are set Amplifier hybrids create distortions and the amount of
between 6 dB to 10 dB below analog carriers (assuming 6 distortions are affected by the total power joading as well.
MHz) to manage overall power loading. Excess signal Analog carriers are measured using a peak|method and
powering causes laser clipping and increased distortions. digital carriers use an average method. Do,‘r’t use a spec-
Laser transmitters have a maximum total power specifica- trum analyzer to manually set these levelsjunless you un-
tion above which clipping will occur. Additional digital derstand resolution and video bandwidth $ettings and how
channels that are run 6 dB to 10 dB lower than analog will they affect your readings. If your test equipment has built

3

(InE PROTEGTIE
[EGGOR

about protecting your
communications system
with SIDACtor TVS components
from an expert that /s committed

to outstanding customer service.

For more information, visit

wWww.teccor.com
or call 972'580'7777

140CT11|00



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 (D/U)
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

.-\
N

LEAKAGE MEASURMENT | /%

" Infroducing
-~ Displaghax 3>

.

DisplayMax

Call today' for complete DisplayMax specifications.

1-800-569-6299
The Only Thing Missing is fhe High Price

Sadelco

Outstanding Value Since 1960

Worldwide Call 1-201-569-3323 « fax 201-569-6285  Sadelco, Inc. « 75 W. Forest Ave. ¢ Englewood, NJ 07631 « USA
http:/ /www.sadelco.com « e-mail: sadelco@aol.com

|

1100 CT141



REVERSE INGRESS
ZERO-SPAN-MoDE

RBW: 2MMZz
VBH: 100kHZz

BRrcr +17semvy 1Bae g

1 90Qus
498us
308us

.7dEmV
-24.2 emv
15 6m

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 carricr gurrently is 3.2
MHz-wide. So, we may still have a reasonable resolution by
placing sweep pulses between the carriers. Intgrference is min-
imized because the reverse signals are bursty and have a 20
percent guardband, and because the sweep points are narrow
and bursty.

Home wiring integrity is much more important with digital
carriers and the higher bandwidths that are wtilized. Conven-
tional analog tests need 1o be done to ensure the integrity of
the system for these new services. We must learn to be as
non-intrusive as possible in all our testing ard troubleshoot-
ing. This includes C/N, hum, depth of modulation, level
measurements and digital MER and BER. Any test that | can
do without taking the service down or having to perform
after hours keeps everyone happy. ©r

John J. Downey is broadband training manager for Acterna
(formerly Wavetck Wandel Goltenmann). He may be rcached at
john.downey@acterna.com.
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Return

An Old Problem that Still Haunts

By Jim Farmer

At some point in his or her careenr, 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
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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 some 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 soufce and load must
be the same. If ong has a certain ca-
pacitive reactance,|the other must
have the same readtance, but it must
be inductive. To keep it simple, we
usually assume that the source and
load are pure resistances.

Figure 1 (page 1#6) plots the return
loss against the transmission loss. The
figure in the graph/shows the model.



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. 1f 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
show the range of what you
might 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

LOSS:

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 Look at Return Loss
| Return loss is one of those parameters that gets
abused from time to time by every engineer. lt 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 reatly 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

— )

ticularly noticeable in the 10 dB echo curve, which is cor-
rect. If you were 10 look at a 0 dB net return loss, you would
find that the amplitude peaked at 6 dB when the incident
and reflecied voliages add together. When they subtract,
though, the refative amplitude goes 1o 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
1op right of Figure 2. We model a drop from tap 10 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 loss and the tap
is typically in the low 20s. We said before that the return loss
affecting the frequency response is the sum of the return loss
at the two ends, but 1o compute the effect, ygu also must add
twice the insertion loss of the cable. The reason is that the
echo will experience this additional loss on dach 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'
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 Wave7 Optics. He may
be reached at jofarmer@mindspring.com.

Next month: How return loss creates echos in d digital transmis-
sion system, and the effects of rewwrn loss in optical systems.

Did this article help you? Let us know your thoughts. Send an
e-mail to snayalkar@phillips.com.
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FCC & ITU Diverge
"INTERNET
BACKBONES

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 1o
allow market forces 10
dictate interconnection
agreements.

Now that telecommu-
nications companies
from different countries
are intermixing, the FCC
argues it also would be
unhealthy 10 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 1one for future decisions.
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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

International
Telecommunications
Union (ITU) had been locked
in a heated debate over government reg-
ulations on backbone interconnection
the previous week.

ITU moves, U.S. objects

Two weeks later, the ITU issued its
own recommendation. Over strong
U.S. objections, the 1TU's World
Telecom Standardization Assembly in
Montreal approved a recommenda-
tion on Internet cost-sharing that ap-
pears to open the door for Internet
governance

When the original recommendation
was drafted in April, critics argued
that the language potentially imposed
upon the Internet the international
settlement rate system now used for
voice traffic. Dooley argues for distin-
guishing the two regimes.

“The history of Internet backbones




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
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’ 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' 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’ 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

¢) that continuing technical and eco-
nomic developments require ongo-
ing studies in this area,
recommends that administrations*

involved 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 tralfic 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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necessatily a bad thing. When back-
bones peer 1o interconnect, they pay
for their own equipment and trans-
mission, but traffic is freely ex-
changed. In a transit agreement, onc
backbone pays another to intercon-
nect. Transit carries an advantage,
though. If one backbone is paying an-
other, the supplier backbone will pro-
vide the paving backbone access 10 all
of its peering partners.

A hybrid transit-peering approach
often is adapted by the top five back-
bones. Kende argues that backbones
will decide which type of agreement
1o pursue based on the benefits
they'll receive. There are now 42

fEach backbone
provider bases
its decisions on
whether, how
and where to in-
terconnect by
weighing the
benefits and
costs of each in-
terconnection.”
—Mlichael Kende, FCC

backbones since the hackbone was
privatized in 1995. Fiber also is
abundantly available, leading 10 more
backboues and more ISPs.

When backbone providers such as
UUNET, PSINct and Genuity an-
nounced they would pot peer with
Exodus, Kende argueE this was not
anti-competitive. Nor was Sprint's de-
cision not to peer with Level 3. And
the merger of Sprint-WorldCom was
blocked by regulatory agencies, he
notes, preventing the UUNET-Sprint
backbone from uniting.

Evic Ladley ((’ltltll(’)'@lalliHips.com) is
cditor of sister publication ISP Business
News and Jonathan Tpmbes
(jtombes@phillips.com) is CT’s deploy-

ment editor;

Did this article help you? Send an e-
mail to snayalkar@phillips.com.
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Installing Cable Modems,

Part 3

This month's installment continues a series on cable

modem installation. The material is adapted

from a

lesson in NCTl's new Digital Installer Course. © 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 1o the PC’s NIC, directly 1o 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 10 a
PC’s NIC, insert the RJ-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 10 the other
ports. Utilizing the PC’s USB port re-
quires the PC 10 have Windows 98 or
Macintosh operating system (OS)
7.6.1 or higher.

Connecting with a
USB-to-Ethernet adapter
When 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 R]-45 connector into
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the RJ-45 jack on the adapter. (See
Figure 4.) Plug the other end into the
RJ-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

If it’s not already hooked up, con-
nect the drop system’s coaxial cable to
the modem’s 75-ohm barrel connec-
tor. Even with this connection, a
modem cannot yet communicate

(transmit or receive data) on the cable
network until it has completed the
initialization process. This is when
the modem acquires its signaling fre-
quencies and establishes an identity
with the cable modem termination
system (CMTS) or headend control
equipment. The process consists of:
1) Accessing a downstream channel,
2) Retrieving the upstream timing
and transmission patameters;
3) Completing the RF signal access-
ing process; and
4) Completing the registration
process. Cr

MboeEmM CONNECTIONS

Figure 1: Connectin the Category 5 (CAT-
9) network cable from the cable modem to
the computer's NIC.

from modem

Figure 2: Connecting the modém directly to
the computer's USB port

Figure 3: Connecting USB-to-Ethernet
adapter to PC's USB port

(] er
RJ-45 connector
inserted in jack

Figure 4: Connecting CAT-5/network cable
to USB-to-Ethernet adapter
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on the Web at www.richco-
inc.com.

CABLE MODEM
Com21'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 1o

allow the user 1o connect muliiple PCs
and share a single Internet service
provider (1SP) account over a data net-
work. A content filtering subscription
and a virtual private network (VPN)
configuration are available 1o meet the
needs of individual subs¢ribers.

For more information, contact
Com21 at (408) 953-910D or on the
Web at www.com21.com

IP MANAGEMENT
RiverGuide, from RiverDelta Net-
works. cnables Internet protocol (1P)
service definition and management.
The system leverages RiverDelia’s
quality of service (QoS) technology
along with Data Over Cable Service
Interface Specification (DOCSIS) 1.1
and Internct standards. RiverGuide in-
tegrates provisioning, subscriber man-
agement and other operational
applications and databases through
lightweight directory access protocol
(LDAP), Java and eXtensible Markup

MAXI-MODS

Oldcastle’s Maxi-Mod system of
communications structures scale 10
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

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-
minjum drum diameter of 32 and 40
inches are now available from General
Machine Prod-
ucts. The 32-
inch model has
torque limiters
sel at a maxi-
mum pull force
of either 600,
750 or 1,000
pounds. The
40-inch model
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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 bavonet con-
nection. The working surface for hoth
models is 7.5 inches.

For more information, contact
General Machine Products at (215)
357-5500 or on the Web at
www.GMPiools.com.

SYSTEM

Language (XML) interfaces. The sys-
tem offers network operators and
their lnternet service provider (1SP)
or applications service fjrovider (ASP)
partners per-flow metering capability,
and is designed 10 complement
RiverDelta’s Broadband Services
Router (BSR) 64000.

For more information, contact
RiverDeha at (978) 858-2300 or on the
Web at wwwiriverdelta.cpm.

SOURCEBOOK

Jensen Tools’ 300-page Master
‘ Sourcebook for Fall 2000 fea- |
tures tool kits, cas¢s and carts,
test equipment, hand power and
specialty 100ls, wite and cable,
soldering equipment, computer
and local area network (LAN)
products, workstations, shop
supplies, storage and handling
equipment, lighting and optical
products and field accessories. A
division of Stanley Works, ]
Jensen offers customer henefits ]
such as same-day shipping, free |
technical support! in-house cali- |
bration certification, 30-day un-
conditional guarantee on all
products, lifetime, guarantee on
\ Jensen brand hand tools, and a
complete on-line catalog with
secure ordering.
For more information, contact
Jensen at (800) 426-1194 or
on the Web at wwwjensen-
‘ tools.com.




DIGITAL
MEGOHMMETER
AEMC’s model 1026 compact digital
megohmmeter measures insulation at
250, 500 and 1000 volt to 4000MQ.
The device has a 600 volt AC/DC safety

voltage check range, a continuity test
with an audible beeper for resistances
less than 10082, a timing feature and a
hold function for measurement.

For more information, contact AEMC
at (800) 343-1391 or on the Web at
WWw.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

[
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LOOPBACKS ATTENUATORS

Alliance Fiber Optic Products’ Loop-
back Attenuators are available in Stan-
dard LC and MT-R] configurations.
Designed for use in testing transceiver
equipment and optical network trans-
ceivers, the units are available in multi-
mode, 30nm/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 PROCESSBOR

Analog Devices’ ADSP-21161 joins the
Super Harvard Archicture (SHARC)
digital signal ADSP-21161
processor
(DSP) family.
Capable of
600 million
floating point
operations
per second
(MFLOPs),

uANN.CX‘»
DEVICES
ADSP-21161

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-

(GUISs) to simplify pricing and promo-
tion discounts. Package Builder enables a
business to define discounts for cus-

the system is
integrated for

log Devices at (800) 262-5643 or on
the Web at www.analog.com.

Low Cost SIMD SHARC DSP
600 MFLOPS
SHARC Code Compatidle

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 reported faults.

For more information, contact IBM at
(212) 320-2317 or on the Web at
www.ibm.com.

applications

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
(VolIP) 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.

1100 CT155
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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.
AVDCI100 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

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.

ENHANCED SERVER
STORAGE SOFTWARE

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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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.

SYSTEM
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 modem level
probes. Management documents
such as the Out-of-5pec Modem
Report detail modem level vari-
ances by street and node.
For more informatipn, contact
Core Networks at (902) 481-
5750 or on the Web at
www.CoreNetworks.com.

HIGH-ENERGY
LITHIUM
BATTERIES

High-energy lithium batferies, capable
of packing the energy of;lhose twice
its size and weight, are riow available
from Tadiran. The battcries are de-
signed for use in applications such as
GPS tracking devices, se‘gurity devices
and utility meters. Offering higher en-
ergy densities, the batteries handle
high current pulses and anve a voltage
of 3.6 versus 3.0. They can be shipped
as non-hazardous goods | discharge less
than 2 percent a year andl operate be-
tween 40°C to 85°C. ‘

For more information, lcontact Tadi-
ran at (800) 537-1368 oron the Web at
www.tadiranbat.com.
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TARGETED SERVICE SERVER GATEWAY
COMBINER Harmonic’s Narrowcast Services Gateway (NSG) 8100 en-

ables multiple system operators {MSOs) to reduce the com-
Alcoa Fujikura Ltd.s 1argeted 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 1argeted services integrate onto a single fiber
carrying standard analog or digital channels.

plexity of launching and supporting video-on-demand
(VOD) services, enables service providers 1o develop a viable
VOD business model and manage content more effectively.

I The NSG supports cight quadrature amplitude modulation
(QAM) channels in a single rack unit (RU) and interoperates
with other VOD components on the market. 5 design elimi-

~ For more information, contact AFL at (864) +33-0333 or nates the need for thermal spacing.
on the Web at www.AFLf{iber.com. For more information, contact Harmonic on the Web at

www_harmonicinc.com.

DigiPoints
The Digital Knowledge Handbook

Volume Two

Justin J. Junkus Contact the
SCTE Bookstore

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

Phone:

610-363-6888

hardcover volume. One-third of the chapters o

610-363-5898

are new. DigiPoints focuses on the equipment
E-mail:

and systems that comprise a digital opera-
4 P g P bookstore@scte.org

tion. Learn about installing and maintaining
Mail

digital technology in the cable system. 140 Philips Road
Exton, PA 19341-1318
USA
ISBN 1-930634-05-6
Hardcover, Order #TR-53 Online:
SCTE Member $75 www.scte.org

Nonmember $90
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NETWORK MANAGEMENT SOFTWARE,

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 portslot 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

A high tensile strength (HTS)
stripper from Alcoa Fujikua
Ltd. is designed to remove outer
coatings from 250pm to 400um
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 |

MARKETPLACEI

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

V. 2.0

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

feedback” feature, an “exclude” tool

at www.micromuse.com.

WHEN IT

OMES TO

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

W)’ RIPLEY
COMPANY

46 Nooks Hill Road, Cromwell, CT 06416 USA
Phone: 800628-8§65 Intl (01) 860—635-2200 FaX. (01)860~635-3531

1100 CT159
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IPCONTROL

\/

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 Nortel 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 Scientific’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.
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PERFORMANCE PROVISIONING

SOFTWARE
IPHighway’s PerformancePro perfor-
mance provisioning software is de-
signed to optimize Internet protocol
(1P) 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-

formancePro supports bpth UNIX and
NT environments through open carri-
er-class architecture, Frame Relay,
ATM and IP networks. The software
is able to manage Nortelland Cisco
network devices and cari accommo-
date others.

For more information, fontact
[PHighway at (800) 964-4965 or on the
Web at www.iphighway.cdm.

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 _

cabinets without requiring an over-
head runway. Constructedl of high-
strength aluminium, the)'\ feature
radius drops and cable ditribution
spools to ensure compliakce with bend
radius requirements. Trays are 6 inch-
es deep, available in either 19-inch or
23-inch-wide versions, can be mount-
ed side-to-side and have yents to help
maintain proper air flow.

For more information, dontact
Chatsworth Products at (818) 735-
6100 or on the Webat
www.chatsworth.com.

EMBEDDED MEMORY

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,

personal digital assistantg (PDAs) and
mobile phones. The compilers run on
Virage Logic’s TimeKeeper technology
that keeps leakage current down and
allows the battery to last longer with-
out recharging.

For more information, cpntact Virage
Logic at (510) 360-8000 of on the Web
at www.viragelogic.com.

ENHANCED ENCODER PLATFORM

Tiernan Communication’s THE] 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 swikched sys-
tems. It is factory-configuied in either
4:2:2 or 4:2:0 with built-id “safety net”
allowing expansion in the field. The
addition of a module upgrides the
525/625 operation to highldefinition
television (HDTV).

For more information, céntact Tier-
nan at (858) 587-0252 or dn the Web
at www.tiernan.com.



Phillips Business Information, Inc.

It’s all about family.

(ommunications
echnology _
PLA.N.I\:I ING

(ommunications
qdeqy
i
i

D

For 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



ADVERTISERACCESS
B - S
Advertiser . . . . . ............. Page # Advertiser . . . . ... ........... Page #
Agilent Technologies . . ..... ... ... ... .. ... .. .. 45 Q| Lucent Technologies. . . .. S SR [ 60-61
Alpha Technologies . .. ........... o 5 § M&BManufacturing ... ... Lo 110
Antec Network Technologies . ... ............ .. 36-37 | Mainline Equipment .......... ... ... ... .. ... 139
ANTEC TeleWire Supply . .......... ... ... ... 72-73 Maxim Integrated Products . ... ... ... .. ] 71
AVANITON . .« 97 Mega Hertz ... ... .. R | 56,70, 78
Barco ... ... ... 112-113 MegaHeriz ... ... ... ... ... ... .....1 84,90, 104
Belden Wire and Cable ... .. ... ... R 109 Mega Hertz .. . .. e, 111,122,128
Best Data. .. ... ... ... .. ... .. .. .., 96 MegaHertz . ... ... . ... ... ... ... ... 134, 150
Blonder Tongue. .. ........... ... . .. ©..........98 @ Moore Diversified Products || 4 ....55
Broadband Access Systems. ... ... 123 Mulilink. ... ..o 9
Broadband Leaders Retreat . ... .. e ... 157 @ NCTL ..o . | 142
C-CORmMel . ... . 29 NEPTCO. ... ... i 88
Cable AML . ... . 16 |l Passive Devices . ....................... . ...... 25
CablePrep. ... ... ... . ... ... . . 129 PBi/Statement of Ownership ... ....... ... ... .. 174
Cable Resources Inc ... .......... ... ... ... . .. .. 39 PCl Technologies. . . .. . .. P S 119
| CableFAX ........ o 147 fl PicoMacom ... d 89 |
Cable Today. . .................... ... 173,175,177 Power & Telephone Supply. . ......... ... ... ... 95
Cadant........... ... ... P U S 47 Pyramid Industries .. ....... ... o0 82
Carson Industries. . .. ... ... .ol 30-31 Quality RF Services...... ... 000000 a0c Coo 127
Channell . ... ... ... ... oo o .. 46 Resources Electronics . ... ... .. ... .. 12
Cheetah Technologies. . . . .............. ... ... 23 Rifocs Corporation .. ............. R 90
COM 21 .. i 91 Ripley Company .. ...... ... .. ... .. ... .. ..... 159
Commscope .............. 5088800000 a008000 s 27 Riser Bond Instruments. . .......... ... ... ... ... 83
COMSONICS. . . ..ot .. 165 RiverDelta Networks . ... ............ . ... ...... 69
Core Networks .. ... .. ... T e 77 Sadelco .. ........ .. ..., ST A 141
Corning Cable Systems. ... ............. . ... . Insert | Scientific Atlanta. .. ... ... ... SR | R 13
CosmoCom . .............. ... ... ... ... 135 SCTE. . ... ... ... .. .. S .35, 158, 163
Digitrans . ... ... ... R e W e e e 17 Sprint North Supply ... .. S T (! P 53
Diva Systems. . ........... e e 59 Standard Communications P (B
Dura-Line Corporation .. .............. ... . ... 122 Synchronous . ... .. .. SRR | | A 117
DX Communications. .. ............ e 23 Teccor .. ... ... ... ... SRR || 140
Electroline. . . ........... ... ... o ... 179 R Telcordia Technologles R, | S Insert
EMC Corporation . . ..., 7 @ Telecrafter Products. . .. .. A 8, 14
Fiber Instrument Sales. .. ... ... o ........10 B TempoResearch.. . .................... .. ... . 121
Fiber Optic Network Solutions . . . .. e 151 Test Equipment Depot . . . . .. WU Y ... 146
GE Americom . ... ...... ... e R 14 Thomas & Betts . . .. PP 143
Global Crossing . ....................... ... 4243 B Toshiba ........ ... ... ..., P AP 21
HUKK Engineering . .. ................... ... 19,87 W@ Trilithic......... e B 63, 153, 180
IMAKE © .o 103 § Trilogy Communications. . ... .............. ... .. +1
IMMCO. ... 164 @ Tulsat....... o .. 105,133
Ipitek. .. ... ...67 f TVCInc/Belden. ... .. ... .. , cee o 34
Ixia ... A TVC Inc/Thomas&Betts . ... .. .. 032
Klungness Electronic Supply . . . .. Ceo.....86 Tveco Electronics ... ... ... .. ... 33
Lindsay Electronics . . ........... .. .. 54 VIBWSOMICS . . . ook 51
List Sales . . . . P & S I 134 Wavetek Wandel Goltermann .. .. ... ... ... . .. 15, 85

| Reprints(301)340-7788, ext. 2009 List Sales(301) 340-7788, ext. 2026 Customer Service(800) 777- 5006

Merchandise/Back Issues(800) 877 51 88 EdltorlaI[SOS] 839-1565, ext. 43 Advertnsmg[SO‘I] 340-7788, ext. 2004

L

i .

162CT11|00



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

B -
Leadership
Opportunities

Scholarships

Career-boosting
Certification
Programs

T e—

. Society of Cable
Join today at www.scte.org! Telecommunicatior

Engineers

N r———



164CT11|00

WEBCONNECT

Advertiser . ..........cciiitiiininianinnn Web Address
AFilenl Technologies. . ........... ... ... .. ... ... ... .. ... www.agilent.com
Alpha Technologies. . . ........ ... ... ... ... ... .. ... .... wwwialpha.com
Antec Network Technologies
ANTEC TeleWire Supply .. .......... ... ... ...... ..
SSETFUN 6 0o nobnoaaon000006000060000000000060060G6000003
Y€ 0 g 00000 Q00000 000800600000000A006A00009000890003000
Belden Wireand Cable . ....... ... ... ... ... ... ... ......
B PE(E) 60 oa0o0a00000a00000000005005000000000330a30000
Blonder Tongue. . .................... ... ... ... ..., www.blondertpngue.com
Broadband Access Systems .. .. ............. . ... ... www.basykstems.com
(GEOIEL 0 00an00000a00500000008000000503006008a0685000000 wwiv.c-cor.net
Cable AML. .. ... ... ... .. www.callleaml.com
Cable Prep .. ....... ... ... ... www.cableprep.com
Cable ResourcesInc ............. ... ... ... ... ...... www.cri E]clv.com
Cadant ............ . ... www.dadant.com
Carson Industries. . ......... ... ... ... ... ... ..., www,carsonind.com
Channell. . . ... ... .. ... . . . . . www.channellpomm.com
Cheetah Technologies . . .............................. www.cheetghtech.com
(QOW1 2l 6 600 noono0a00000000000a000050a00000800685000000 www.dom21.com
COMIMISCOPE . . .\ oot e e www.comniscope.com
COMSOMICS. . . . vttt et www.commkonics.com
CoreNetworks . . ........ .. ... . ... ... ... .. ... www.corenefworks.com
Corning Cable Systems. . . ...................... www.corningcab]es;:lems.com
CosmoCom. ... ... ... i www.cosrlocom.com
Digitrans. . . ........ ... ... .. www.digitrinsusa.com
Diva SysStems .. ...t wwwidivatv.com
Dura-Line Corporation. .. ............................... www.ddraline.com
Electroline . ........... ... ... ... .. ... ... www.electroligequip.com
Fiber Instrument Sales .. .................. . ... ... ...... www.fisfiber.com
Fiber Optic Network Solutions . . ............................. fons.com
GE Americom. . ....... ... .. ... . WWW. icom.com
Global Crossing. .................................. www.globalcibssing.com
HUKK Engineering .. ........... .. ... .. ... . ............ .hukk.com
IMAKE. ... imake.com
IMMCO . ... www.imrhcoinc.com
Ipitek . . ... WW\l"ipilek.com
[E3f1c 0000 00000000a0000a060000009000a000000030000030000004 www.igiacom.com
Klungness Electronic Supply .................. ... ... ... ... wwwlccikes.com
Lindsay Electronics. .. ................ ... ... ..., www_lind4ayelec.com
Lucent Technologies . . ......................... www.]ucenl.com/c1b¥econnecl
Mainline Equipment ........... ... ... .. ... ... .. .. w.mle.com
Maxim Integrated Products. ... .......................... www.maxim-ic.com
MegaHertz . ... ... ... ... . ... i www.rhegahz.com
Moore Diversified Products . .......... ... ... ... ... ... ..., www.MboreDP.com
Multilink .. ... o o www.multilinkinc.com
INCSTHlo 0 6 00 0000000000000000006000000000000000800000000000 wiyw.ncti.com
NEPTCO. ... wwwheptco.com
IR a8 0 0 000000 000000000300500800300300200000000 wwwpdi-eft.com
PCl Technologies . .......... ... ... ... ..., .pci.com
[FED W XS0 6 0 0 00 00 00a 008 000000000000006000000000000800a www.piconet.com
Power & Telephone Supply. . ............................. www.pfsupply.com
Quality RF Services. . .......... ... .. .., w.qrl.com
Resources Electronics . ......................... www.resourceseledtronics.com
Rifocs Corporation . .. ........... . ... ... ... ... ... ... wwi.rifocs.com
Ripley Company .............. ... ..., www.ripléy-tools.com
Riser Bond [nstruments. . .............. ... ... ......... www.riserbond.com
RiverDelta Networks. . ........... ... ... ... ........... www.riverdelta.com
Sadelco. . ... .. ... www.padelco.com
ScientificAtlanta. .. ......... ... .. L .sciatl.com
SCIE 00 00000000000000000000a00000000630003030303000000000 ww.scle.org
Sprint North Supply. . ........................... www.sprintnortRsupply.com
Standard Communications . ......................... www.standarflcomm.com
Synchronous. .............. ... www.syngroup.com
BCCOT .« .ttt et e et e e wwy.leccor.com
Telcordia Technologies . .. ........... ... ... ... ......... www.t¢lcordia.com
Telecrafter Products . ................ ... ....... www.telecrafterpioducts.com
TempoResearch.................................... www.temppcomm.com
Test Equipment Depot. ......................... www.lestequipmefitdepot.com
Thomas & Betls. .. ...... ... .. w.tnb.com
Toshiba............ ... . ... ... .. ... ... www.internetfoshiba.com
Trilithic .. ... .. www rilithic.com
Trilogy Communications . ............................. www.trildgycoax.com
T 5000 0000008080060a00008066000000000030330000008000000 .tulsat.com
UWC fBo 000 000000000000000000000000000000000a0000800300 www.tvcinc.com
Tyco Electronics ... ........... ... ... . www.tycoeleftronics.com
TEWSOMICS . . . o ittt e e www.viewsonics.com
Wavetek Wandel Goltermann . . ....................... www.wwgs,lulions.com




s, Inc.

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-
® An expanded frequency range - 5-860 MHz
i Increased dvnamic range —-30 dBMV-+40 DBm\
i Audio measurement
w Custom frequency download utility

» Waterproof & shockproof

w Physicallv & operationally easy to use characteristics.

redible WindowLite Insta

\

Foy W\

So contact us today to place your orders for the new
WindowLite Digital Installer -

,"/t It's hot! M

1350 Port Republic Road, P.0. 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://lwww.comsonics.com
email: marketing@comsonics.com

Py 'o\

We set the standards.
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Spesimim Technical Services is the lending
authlﬁd contractor in broadband testing.
At Spectrum, only specially trained
technicians conduct the certification
testing to ensure the sweep and halance of
your system meet the quality standards

vou and vour subscribers

demand. With our own

/ fleet. a full-time staff of
dedicated technicians and

years of sweep experience,

’ FOI'Wal‘d - Spectrum  provides a
Re“erse s'wee . spt_-cialized testing exper-
Node o R v
feniﬁcatign.A .
4 ngre&s
Suppression

services.

YOUR

REVERSE
SHEEP
SPECIALISTS

unth over
3000%

miles of return
experience & counting

Technical Services

Call for escellent job opporiunities nationwide.

800-852-6276

Midwest Cable Services has been
in the cable recovery business for
16 years. Our services include the

job convenience. End of job
cleanups. We also purchase new
and used or obsolete line gear.Get

purchase and removal of wreck-
out and reel end cable (all types).
Dumpster and trailer spotting for

the most for your scrap, call
800-852-6276 or 219-892-5537,
fax: 219-892-5624

16 YRS OF NATIONWIDE SERVICE
PO Box 96 Argos, IN 46501

166CT11|00

Gall

We have 8 warchouses of excess new
inventory, sealed in the original boxes.
These are the same products you'd get
from the manufacturer — except
cheaper, in stock, and veady to ship.

SA Multimedia Taps

We stock a complete line
of taps and passives from

600 MH:z 10 | GH-.

Gilbert & LRC
Connectors
We have a large
inventory of pin, splice and
feed-thru connectgrs to fit

%

any size cable

SA 750 MHz System

Amplifier Il
We stock NEW amplifigrs
from 450 to 860 MH:
at pricing usually
less than the
manufacturer
direct.

Pads &
Equalizers
We have an extensive
inventory of all values
of pads and equalizers
from every manutacturdr o
distribution equipment

The latest equipment
The best prices. In stock.

2| DIGICOMM
¥ ¥ s INTERNATIONAL, INC.

www.digicommintl.com
T: 303-799-3444 » F:303-799-9366

Aelewand, Col




SHL o

KLUNGNESS ELECTRONIC SUPPLY
1-800-338-9292
HEADEND

BUY

AERIAL

UNDERGROUND

CABLE/CONNECTORS

DISTRIBUTION

UPGRADE o

DROP

SUBSCRIBER

REPAIR

TOOLS & EQUIPMENT

TEST

Knowledge, Experience, Service
Check our specials on the web at:
www.ccikes.com
Or contact us at: kes@ccikes.com

TRADE

A subsidiary of Cable Constructors, Inc.

BUY o

o SHL o TRADE o REPAIR e

MAIN LINE |
EQUIPMENT INC.

UPGRADE o BUY o

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

SEIL e TRADE e REPAIR e UPGRADE o BUY o SEL

Charles Wright

o e aw CAD (815) 698-2564

' ' - DRAFTING Rt. 116 & I-57, Central Plaza
Ashkum, IL 60911

@B @ @ SERVICES,INC.  cds@dmgue net

AHOLO3HIC] SSs3aNIsNg

* Base Mapping
* Strand Mapping
* Digitizing Services

e 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.

e >

ADAMS GLZ’BAL
COMMUNICATIONS

We buy and sell excess cable equipment!
We provide quality service!

(800) 451-1762 C (913) 764-7280 = (913) 764-0540 fax

www.adamsglobal.com

email: madams@adamsglobal.com

- *
b-. if
s
"We ‘ve got connections”

A TYEZ company

1-800 Jumpers {586-7377)

CUSTOM MADE CABLE ASSEMBLIES INCLUDING:

FtoF
NtoN
BNC
RCA

RG-11
RG-56
RG-59
RG-213
F-81 RG-214
Fax: (623) 582-2915 Phone: (623) 581-0331
21615 N. 27th Avenae - Phoenix, A2 85027 USA

Gilbert
PPC
T68
Off Shore
Digicon

Comm/3cope

1100 CT167



BusinEss DIRECTORY

€Excess Mat
Solutions

ERVICES.com

erial

Onsite Material
Specialist

S800-22/7-1200

' 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

II BUYING AND SELLING SURPLUS CABLE TELEVISION, SATELLITE, AND MICROWAVE EQUIPMENT

Communications
Technology
WHERE
IT’Ss
AT!!
CaLL 1-800-325-0156,
extension 23
for your Classified
Advertising

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

168CT11|00

o AUDIO AND DATA TRANSMISSION o
e SUBCARRIER TRANSLATORS
e AUTOMATIC VIDEO/AUDIO CONTROLe|

ﬂ\,\ LTAVAVATLITITAY Fear,

Systems
TEL: 800-235-6960 « WWW. FMSYSTEMS lNC COM

us out on the WEB!
.com

Serwt, ‘
[

WWW.
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3) 978-8848 Fax:
(800) 978-884S

B -
S R

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

[ quality service performed on a timely basis_|
E-MAIL cci@cableconstructors.com ¢ http://www.cableconstructors.com

Career Opportunities available. Call 800-338-9299 ext. 199

* Material Supply

* Emergency Fiber Restoration

» System Sweep

* Proof of Performance

» Turnkey Headend

» Complete Turnkey Project
Management

eadend Filt

tch Filters with Passbands up to 1
hly Selective Bandpass Filters
veguide Filters to 50 GHz

-Band TVRO & Radar Interference Fil

800-448-1666 ® 315
Fax: 315

Toll Free Fax: 8884

OWAVE http://iwww.microwave
ER COMPANY  E-Mail: mfcsales@microwave!

Surplus Equipment - New & Remanufactured
Converters

Converters in Stock:

Headend Gear SA < Gl
Test Equipment Pioneer ¢ Zenith
Line Gear

Fiber Optics

Hardware

PR 3
SA ¢ Jerrold « Magnavox ¢ Zenith ¢ Gl « C-Cor

m * SA 750mhz GaAs FET LEN ﬁﬁEg
BROADBAND

#574754
INTERNATIONAL

q e 750mhz C-Cor Amplifiers
gy ¢ Hardware
Q e Alpha XM Series 60v Power
Tel (760) 631-2324
Fax (760) 631-1184
(800) 397-8897

I“ Supplies
& e New Taps & Passives
Oceanside, CA 92056

) « Cavle and Pedestals

www.jonesbroadband.com
email: jonesbbi@jonesbroadband.com

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

&8’ roadband

SERVICES, INC.

Serving the telecommunications industry
with over 20 years of design experience.

» Rebuilds » Lode Data
»Upgrades » AutoCAD
» Extensions

P.0.Box 542 Lapel,IN 46051 765-534-4912

E-mail: info@bbandservices.com www.bbandservices.com
Specialists in HFC network design

AHOLO3YIQ SSAanNIisng

1100 CT169



LINEGEAR & ACCESSORIES WE BUY & SELL Communications
NEW OR REMANUFACTURED SURPLUS NEW & USED Technology
~ o~ o Connectors, Taps, ‘ A ,
8?9:1;2[‘&;] N([))l[(‘](gguPés Headend, Line Gear, Misc. I p H EAR E| -
1859- AVER RI IRCLE T S T
NORCROSS. GA 30071 TM BROKERS La
16-034¢ 33 Bar Ranch * 767 Hultman Road CaLL 1-800-325-0156,
- (4. Swan Valley, MT » 59826 .
fax (770 416-0446 Tel: (406) 754-2469 » Fax: (406) 754-2548 extension 23
REPAIRS AND UPGRADES SEE INVENTORY ON HOME PAGE for your Classified
EMAIL: EMAIL: tmbrokers @ montana.com Advertlsmg
sales@ datechnologies.com HOME PAGE: www.tmbrokersmontana.com
e c We Accept M/C or Visa

. THE COMPASS GROUP|

RECRUNTING SIRVICES

BusineEss DIRECTORY/CAREER OPPORTUNITIES

: X deler
Broad band IIIIIIW More Challenge? Increased Compensation?

CAREERS NETWORK Location Change? Promoted Responsibities? 1
Opportunities for

2?Yt:lur Industry-Specific Career Site! %Career Opportunities & Job Agent Maintenance Techs
ATBRGADSEARCH Telecom Directory of S000 Linked Companies! Technical Managers

27 The Largest Telecom Career Resource Anuywherel Service Techs

27 BroADSEARCH *Resume Database & Candidate Agentl Chief Techs

Contact: Kathy Daniel

www.BroadbandCareers.com

www.thecompassarp.com
“REBCh 'he Eggba"s Tha' Enun'” 3514 SIAGIHCOACH [RAI * WEANDRIORD, I\ 76087
PIIONI:(800)795-0299 + 1 A\:(R17)594-5734 |

e-mail: recruit1@airmbil.net

Advance Your Career Broadband Digital

Access Subscriber Video Services

your SciCare 7))

Broadband Services | Scientific
Atlanta

Connect with the future of telecommunications at SciCare Broadband Services. A business group of Scientific-Atlanta, we provide concept-{o-completion
services and training, helping businesses meet the demands of a rapidly changing marketplace. We are currently looking for talented individyals throughout
the country and the world:

OUTSIDE PLANT FACILITIES
- Sweep & Certification Manager » Construction Manager » Project Manager » Fiber Splicer
» Sweep & Certification » Area Manager » Construction QC Technician - Walkout
» Certification QC Technician

INTEGRATION SERVICES

+ Headend Design Engineer » Iron Work Mechanical Engineer » Project Adm. Coordinator » Sales Engineer
» Estimator » Prisma DT Installer » Program Manager » Telephony Field Engineer
+ Optical Field Engineer + Power Engineer + RF Field Engineer » Telephony Program Manager

» Project Manager

SCIENTIFIC-ATLANTA INSTITUTE (Training)
+ Broadband Trainer » Customer Service Trainer » Digital Instructor » Gainmaker Trainer
+ Manager of Training Services

Join the leader of the telecommunications revolution. We offer competitive compensation and terrific benefits, along with a cutture that values dedication and
innovation. For consideration, mail, fax or e-mail, (in TEXT format) resume with salary history to: Scientific-Atlanta, Attn: Staffing, Job Code CT10DL0600,
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.

n
To learn more about us, visit www.scientificatlanta.com. I a ke It
We are an equal opportunity employer dedicated to dwersity :n the workplace (MFDV) [ ]

170CT11|00



SCTE Sustaining

e tel‘ Member

roehlich & Co.
executive search

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.

Professional Search & Placement

Call or Write:
Wick Kirby

P.O. Box 2347
Naperville, IL 60567

630-369-0126 fax

FEES PAID

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

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 |

E REGIONAL MANAGER TECHNICAL TRAINING 3

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; measuning 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, adutt 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 pm}&ect 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
erating reports on project status; monitoring construction time line; assuring adherence to
uality 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 driver’s license, and have the following work experience:
project management (5 years), CATV construction (3 Zears), 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 h t er
FAX: 636-386-2738 COMMUNIC Aaor,

We are proud to be a drug-free workplace. EOE A WIRED WORLD COMPANY

I oo con

Performance Built OQur Company

Specializing In Rebuilds and

% Fiber Optic Installation,
Splicing & Sweep

Cable Construction, Inc.
PERMANENT POSITIONS AVAILABLE!
NATIONWIDE

¢ Line Foremen * Subcontractors
* Construction Supervisors

S3AILINNLHJOdAd) d33dvy

Harold Bigham P.O Box 903
800-441-0780, Fax 850-932-1755 Gulf Breeze, FL 32562

Since 1975 Leader in the Placement of Cable TV Professionals

JOBS GALORE!!

Technical * Sales & Marketing * General Management

JIM YOUNG & ASSOCIATES

Holland Creek * 1424 Clear Lake Rd. * Weatherford, TX 76086
Call 817-599-7623 « FAX 817-599-4483 « E-Mail jyoung(@ staffing.net

11/00CT171



ENGINEERS WANTED

il ©® TRILITHIC N

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 Y.

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 are currently
seeking qualified and motivated individuals who:can fill the
positions of Digital Engineer at our Schenectady, New York
facility.

Start your new carrier today. Email you resume to
jobs@gocontec.com or fax to 518 382-8031

Account Manager
Rocky Mountain Region

MHz is currently accepting resumes from qualified individuals
interested in a carcer opportunity in sales!

Cable Television technical background required.
Salary+Commission+401K+Dental & Medical

Send. Fax or e-mail Resumes to: Mega Hert/

Attn: Human Resources
6940 S. Holly Cr.. Suite 200
Englewood. CO 80112

Fax: 303-779-1749

Email: adm@ megahz.com

MEGA HERTZ

ASPEN INTERNATIONAL CABLE

A Division of Arguss Communications Group, Inc.

A Wortd of Broadband Solutions...
CAREER OPPORTUNITIES

CATV AND FIBER DESIGNERS
ASPEN provides Broadband design for tefecommunication gompanies across
the U.S. and Intemationally. If you have backgroundin CATV tlesign, LodeData,
GIS, or AutoCAD drafting, we need experienced DESIGNERS, Project
Managers, Walkout Engineers and Drafters. EOE. Send resumeto P.O. Box
12486, Salem. OR 97309 or FAX(503) 363-5096,emal ASPENCATV@aol.com.

Online Field Engineer
Comcast @home is seeking an Online Field Engineer for our New
Haven sys. 1o respond to sys. outages by performing troubleshooting &
diagnostics of routers & servers. inc. providing staft 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 oper. & 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.comcast.com

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 v
fax to: 954-972-4945 EQE “éﬁ;’!:"fn’;"v%?:,,‘,"°

L (L \’L,LJL LLE L

Contact Kelly f;ialuus

N\ Lo ‘-'
-\.‘—\—v

’ h
-&.L

GJURE3Y9.195063
-
KaaronsC@phili

QL
QL
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Break the Bank

~[Not your Budget]

® Wantto genefate solid sales
leads while staying within your
budget?

Phillips mailing listd are the
.1 affordable solution|

With over 30 different high-tech lists from which to choose,
Phillips will maximize your profits while migimizing your costs!

Access the industry’s most influential decision-makers...

Call Susan Incamato today at (301)340-7788, ext. 2026 or
fax (301)738-7581 to find out why Phillips is your affordable
mailing list solution!

Phillips Business List Sales

ey
"™ Your Direct Response Solution!




news
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technology

people

the 1nside scoop



CALENDAR

Novemher

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, 111.
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 Show, Los An-
geles. Contact California Cable TV
Association, (510) 428-2225.

-'r F Spounar

10
| Chlcago Comact Jessica Dattis,
(610) 363-6888.

IiC w10

New Orleans. Contact SCTE,
(800) 542-5040.

j I Shaw 2001
San Antonio. Coniact Jessica
Dattis, (610) 363-6888.

UTF Cortilictal

| Exton, Pa. Contact SCTE,
(800) 542-5040.

S My Sur e R mn—ucwmm
Statement of Ownership, Management, and Clrculation Communications Techno lm ~
e 3 Extot and Neturs of Crewstion n-:.—ua-- 5o Copuoe fhingle mnve
MMontn | #u0e uhed Mostoet 1o F ing Dote
Communications [ echnology |0-[8|l|4 _J" [774] 9 (l —
P e f... - — o 129 950
\kmlhl $69.00 T e p—
Prw Swer - e ws wwle Iéaua = 11| Stana an 7 ome ot 1 _-.u-v-w-m 2308 k25
3
e ST o b ¢ e A e —F
1101 Seven Locws Read MD o814 |Foes J—y 00 1 99987 0t 4="0r00 O 3.
LI et L} - [Sos Thvow™ Desiars 0@ Corans. t-\vnn
¥ Corowm v -~ Tey— |Courte Saten g O M P P e
Pe, B [ - | [rtons 200480 s iy ) - | R
{147 Omr € ooers hated T v Us#3 I
B2 (00wt 00 B Tt Pad e Moy exw G
o130 T x| 27.308 l p7233
s - 1 e
Y == -
v — -
wye v P —— |
-— 1 4.
M Omer Castes Madnd THoh e
Rex P s Rung P 1) _— S . . B S mdrs 2037 2250
s L L T ey N — !
o Free Ouron Otmon e V8. fiomeni o e mes 1148 | as0o
— S T3 #.ow D hm o 139 ant 130 x 3188 42700
881 S By 4 €3N e T racmen B 25w tare o P S AL T G By § e K=
[ 13 v 43 Aarme ong et 00 e e ' wy x| 30.583 | 20933
T o — pots Mo Adarees o
- — S— T NG on e Do 1 22 RL
Thomas 1 Philli Phillips Publ.shiny
L S N ' e x 30605 | 9 950
7811 Muntraic Rawd, P 2 A G t
— _ [Pussese. MD 2083 89 6% L 91 0%
x - - en e »mjunmw “aee of e Dwche Pl st woweo
s ~pam =
Tam Thmspmn :y}@ﬂp’ <
] 1 oarn iy - =00 06 e TS 1 b A0 COTBICN | U EIANG NG Bp0ne =t W ‘%-_u—: » -
§ R —— Mo 0000 28 O Ry H3ers O g o Moy P o My of T PRPPair Siatpies e o7 1 B 7 5 e 0 e S g S8 2 e m o d
At of Doty Morigages o (e wettn 007 CPch 80n P ot poare
1k Mo Cov phote M | ..
- —— B B e instructions to Publishers
NGhE - 0 e 0wy ¢ Iy e o i aacier a3t o v cocoras
= 719 Canme whuie e BOCKI = gty 0T 3 B uaine Wid £ teme 13 ang 1t o P pesan o L
o actng A ol . 2an who Peorde oy
— — — — — — PER08s B Cher S OF 1 Doy v S 11 % one CPCh B 808 UIse et ¥ aess ¢ v waece et
| 50 e B b —— = A 11 rase— 00 - 0 !
o OIBE - AN+ P § W Smec e WS e mRTad W T el o amy
n Wme Mo e Mgt and 3 OEBee v 808 BARAN 2200 and 3 OFWr CODWS A B3 AN
L e m— P P o ma -t TG 5 AP O A BTS00 1 Remand F Owermig Miagement ar (e
DU — e 00 o ried oy 3e 2 OCRiber O 10 PUSIION € A DUD3700 Bng OXMBS” e e =28 or =it Octobes
R TTEE PR — g 0° 38 TS 00 B S ot nen pro) Checs O § e 6 3CHe e date of N Lse s W Tm Ssterert of Ounership Wil be putiered
Tre e T st of 0 ST Brd P wiemgt st e KON &

- - o o m—
s Mot (et Chuing Frmsstng 1 s

e T Oy Py 17 W — -

[T

4 - —

Facire 88 e of publiad 8 SI34Ten! Of Qwnerhip My Med 1B Suspension of Pensdicels suthortzaton
Q

174CT7T11|00



www.cabletoday.com



GARYSELWITZ

ERTIFICATION

BST Certification and
Troubleshooting

The past two issues of Conumnunica-
tions Technology contained articles in
which I explained both the installer
and broadband service technician
(BST) certification programs.

By my own estimales, 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.

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 lo restore service as
quickly as possible. It is important
to know vou will be rewarded for
correct moves and penalized for
wrong choices. Points are awarded
based on your troubleshooting skills.

Some advice:
read the prob-

the amplifier or to check 4t a tap
halfway between the subscriber and
the amplifier 1o determine the next
location 1o visit?

Heavy emphasis is placetl on the
use of a half-split method of trou-
bleshooting. Continually splitting the
system in half, you will argive at the
cause of the problem in a ;nuch
quicker and more efficient;manner.

Remember, proper diagnosis of
the problem and a little thought in
determining troubleshooting steps
also will help you solve the problem

“The troubleshooting
exam offers three sce-
narios that require you
to make decisions and
take the correct steps
to solve each problem.”

lem carefully
and be sure you
understand it
Then lay out
your steps and
procedures

more efficiently.

Each step you take toward the res-
olution of each problem \v{‘:l be
downloaded onto a floppy disk, with
points added or subtracted accord-
ingly. The disk is returned yo the So-

This month, 1 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 1o 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 10
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. 1t will be your job to deter-
mine from each result where to go for
your next step.

176CT11|00

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
unacceplable 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 1o go to the
closest amplilying device. By check-
ing the amplilying 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

ciety for Cable Telecommunications
Engincers (SCTE) for grading and
recording.

1 hope this is of some help to all of
you in taking this examination. I also
hope the training and effort you have
expended will make your day-to-day
troubleshooting more meaningful to
you and your company:

1 urge you to begin this veéry im-
portant training and certificdtion
process today! Cy

Gary Selwitz is director of certification
Jor the Socicty of Cable Telcco;}nnunim-
tions Engincers. He may be reached at
gsclwitz@scte.org.

Did this article help vou? Let uk know
vour thoughts. Please send an e-mail to
snavalkar@phillips.com.
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Training the SCTE Way

Training is a key component of
SCTE’s mission, and the Society has
heen 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 elfective.

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 ol training end-results. SCTE
training has these outcomes out-
lined at the beginning of program
and training modules.

Once objectives have heen siated,
the module should be designed
around them. This leads to the sec-
ond key component of an effective
training program: structure.
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A statement at the beginning of
training atlows 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 aboul
the assumed knowledge of the student
or mayhe a list of prerequisites that
should be completed first.

Once the starting base has heen
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 1o
find ways 1o engage the learner in the
training. It has been shown that
adults learn in different ways. The vi-
sual learner learns best by secing, re-
quiring training that includes text
and good visual aids. The auditory
learner is most comfortable when he
hears the information, therelore, 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 1o 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). Did the stu-
dent achieve the objectives laid out
at the start? SCTE's training pro-
grams do this through several
mechanisms. First, a review of the
material covered is accomplished
with multiple-choice questions,
testing whether the student has
learned and retained training-exer-
cise facts . Secondly, application
questions are provided to test the
ability of the student to take the
learning and apply it to similar cir-
cumstances. Lastly, where appropri-
ate, evaluations are provided that
offer a method for the student to
demonstrate the new learning in
real-world situations. All df this
should be considered part of the
training. While reviewing, applying
and demonstrating, the student is
continuing to learn.

It should be obvious, then, that
developing effective training is
much more than just communicat-
ing facts and figures. It requires that
a great deal of 1ime be spent during
the development process 1§ ensure
that a knowledge transfer has oc-
curred after the training exercise is
over. SCTE belicves slrongﬂy in
these principles and works diligent-
ly to ensure they are applied in
every training program that is de-
veloped by the Society. Ct

Marv Nelson is vice president of opera-
tions for the SCTE. He may b({ reached
via e-mail at mnelson@scte.org.

Did this article help vou? Send your
thouglis to snayalkar@phillips.com.



CONTACT MONEY TALKS :

TOLL FREE « NORTH AMERICA (800) 461-3344
GENERAL INQUIREES info@electrolinequip.com

ELECTROLINE EQUIPMENT INC.
8265 St-Michel Blvd.
Montréal, Québec Canada H1Z 3E4
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www.electrolinequip.com

Money Talks!

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.
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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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