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OoPEED
MEANS NOTHING

And Every Second Counts.

Assets are at risk from Wall Street to Bob Sutter’s den. It's hot business in a new world and reliable

high-speed Intemet 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 enotigh, how
long will it take Bob to find a new Internet provider?

B R  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 scregn. Is it a
node, a transmitter or maybe it's return path ingress? [nstead 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.

2501 63rd Avenue East, Bradenton, FL 34203 'AH
(941) 756-6000 ¢ www.cheetahtech.com M
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Compete at the edge in
voice, data and video

Launch a powerful new generation of
broadband services. Terayon delivers
innovative voice, data and video systems
with performance to spare. Fast. Now.

Terayon’s highly regarded cable
modem access systems are deployed
by leading operators worldwide.

From advanced S-CDMA systems to our
CableLabs-certified DOCSIS products.
We have the answer.

Customize your programming
lineup, insert ads, and deliver
video-on-demand with our innovative
CherryPicker digital video system:s.
Shred the competition.

Power through the turns with our Multigate broadband telephony systems — the most advanced voice
and data services over cable. And crack the ice in the exploding SOHO market with our line of IP routers.

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

Broadband Innovation in Voice, Data and Video

TERAYON

COMMUNICATION SYSTEMS

-;v Ol e - TELEPHONE: 888.7.TERAYON or 408.727.4400 FAX: 408.727.6205 EMAIL: info@terayon.com



REXPORTER,

DITOR’'SLETTER :

The Book

Michael Adams is the principal net-
work architect for Time Warner
Cable, responsible for networking in
its Pegasus Digital Program. He also
chairs one of the Society of Cable
Telecommunications Engineers
Working Groups of the SCTE Digital
Video Standards Commitiee. He re-
cently asked me 1o review his new
book, OpenCable Architecture.

After receiving it, I read it from
cover 1o cover, though I must admit
that 1 only scanned some sections
that would be important to a working
engineer—I hung up my spurs some
years ago.

This book begins by introducing
the need for OpenCable in language
everyone in the broadband industry
can understand, from installer 10 en-
gineer 10 marketing director.

On OpenCable

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

There are chapters on interactive
services, interactive cable system case
studies, and on-demand services with
case studies. “Why OpenCable” cov-
ers its architectural model and func-
tional requirements, ending with
OpenCable’s headend, network, con-
sumer and security interfaces.

Industry reaction to an earlier
book, Modern Cable Television Tech-
nology: Vidco, Voice, and Data Commu-
nications, by Walt Ciciora, Jim
Farmer and Dave l.arge, has made
that book required reading for every-
one technical in the industry. | expect
Mike’s book will be purchased with
the same enthusiasm. If you enjoy
Modern Cable Television Technology,
you will want to pick up a copy of
OpenCable Architecture 10 complete
the set. They go hand-in-hand. The
book is published by the Cisco Press,
www.clscopress.com.

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

Rex Porter
Editor-in-Chief

800-257-2448

Preventing Problems

IS easier than solving them.

The Exceptional Flex Clip.

= = . A

@ ICICLIAiLETl rFiUMHELS

Direct merchants to the telecommunications industry

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

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

Awailable from...

R¢ Y/ 4 ANTEC

TELEWIRE SUPPLY Regal widebody faceplates also
fit extension tap housings for
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RIFOCS

provider.

livers LC connectors that reduce space requirements in
the network by 50%. Not only is this connector user-friendly, |
but it offers an audible click when engaged so vou know vou’re con-
nected! The LC connector is the optimal solution for private and pub- \
lic networks. Call now and make RIFOCS vour fiber optic solutions

See us at: NetWorld + Interop 2000; Las Vegas, NV May 9-11 Booth #2285
RIFOCS Corp. INT+1-805-389-9800 « Fax. INT+1-805-389-9808 » sales@rifocs.com » www.rifocs.com

2 LLLLEC

I RIFOCS listened and has answered the call for smaller, 'so2o

&

easier-to-use fiber optic connectivity! RIFOCS now de- - |

Teicordia
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If you want to build the best headend,
start with the best modulators.

Standard's got you covered. Maximize your modulator choices without
increasing your costs. Standard agile modulators give you the performance

of fixed-channel systems. but with a lot more tlexibility. STANDARD
For example. our STRATUM System takes up less headend space per channel

than any other system. but still offers advanced features such as remote control ATIONS
and automatic backup for lost signal or power. Or take our new TVMI1000. It COMMUNIC

covers the entire spectrum from 54 to 1000 MH:z. and lets you

combine up to 158 channels while still holding out-of-band
noise to less than 60 dBc.
In addition. Standard's TVMSS0I1 is the acknowl- ' o
edged agile workhorse of the industry. offering re- ¢ a " :
broadcast quality and minimized noise and spurs : = o
for extraordinary reliability and performance _ o N 4
And it cost 1s a concern. the SCMA50HP s N ‘
offers the same high quality and reliability. J 99 -
but with an eye on vour budget. J $sd l
. 4 L (1] L TN
When you upgrade the headend. ;" ;’; iﬁ; i’; ;!" ;u-,- egee
remember nothing delivers the signal ' >, ohmmt
like a Standard modutator, L —s — .
@ Standard T
| Rtad
| e
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7. Communications S 9o eeseeeessesse
L - L 1 .
Meeting tomorrow’s standards today. .
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-
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www.standardcomm.co

U.S.: (800) 745-2445 - Canada: (800) 638-4741 « Europe: 44 1923 | 10 « Latin America: 55 11 3887 6598




LETTERS

Hi, Tim:

ture in Communications Technology

OK, congratulations on the publish.

er’s job, too The new look for CT is

great—I really like it. Definitely a

jump in the right direction
Regards,

Jim Lepsch
Monroe Electronics

Tim
Your final comment in your letter
(Publisher’s Letter. April 2000, page

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

Congratulations on getting your pic-

10) 1s something we at Broadhand
Access Systems strongly agree with
“... just like a broacdband system,
both the content and the delivery
vehicle must be operating at peak
performance.”

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

Thanks,

Susan Costa

Marketing Communications Manager
Broadband Access Systems

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

Frank Baxter
Retired

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

Tim

I like the new look within Commu

nications Technology. 1 think your

bolder type, bigger headings, short-

er stories and broader coverage all

work very well. Great work.
Sincerely,

Bailey Shewchuk
Vice President of Business \
Development

INT2 |

Publisher’s response: Thanks, all— ‘
glad vou like it. —TH
with ladder line, G-line, or even some of
the early strip-braid and other coaxial
cable configurations, vou no doubt have a
deep appreciatian for modermn cables.
Another suggestion offered was con-
temporary amplifier housing designs.
Some of you may remember the old
pole-mounted tin boxes with tube—and
later solid stat¢—rack mount-type am-
plifiers and RG-11 jumper cables from
the amplifier to bulkhead connectors
located on the box exterior. Certainly

Every clip we sell

12CTO6|00

delivers an installation that's

damage-free now,
problem-free for life!

P A L. BB, B aA
@ ICICLICNILEY FIuUMuLL>
Direct merchants to the telecommunications industry

800-257-2448 - fax: 303-986-1042 - e-mail: mail@dropsupplies.com
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' Every aspect of a Scientific-Atlanta network architecture —
from optical transport to RF and taps — is designed to plug
into that formula to give you a broader band.

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

Chamfering the center conductor and contr
the XCP series provides you with higher pr
and total quality control to quickly and pr

prep cable... in a single operation.

...the latest innovation from Lemc

LEM

—

N

Introducing the
fax 570.49

www.lemco-to

Specify Lemco's XCP Series for preparing
cables to AT&T standardized dimensions.
For connectors or appplications that require

different center conductor lengths specify

XCP-A Series with an adjustable chamfer stop.
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not elegant, not really weatherproof,
and they made great homes for critters.

I once worked in a system that had an
eight-amp cascade of the old Jerrold
TML solid-state trunk amplifiers. The
TMLs were Jertolds replacement for the
older tube versions, and they were a di-
rect bolt-in. If you've never seen these old
amplifier housings, imagine a big metal
box perched on ¢rossarms up on the pole.

Still other ideas for the top 10 list
include converters (set-top boxes in
today’s vernacular), cable-ready TV
sets (“cable-compatible” is really more
accurate), and fiber-optic cable.

With regard to my comments about
HRC channelization, I'd like to clarify
that in addition to third order distortions
falling zero beat with the visual carriers,
so do the second order distortions. —RH

Industry dain’s

Art

I read the “Time Warner Soars with
Pegasus” article (April 2000, page 78)
with much interest. Do you know of
any good resources of information for
the current status of the industry and
the major multiple system operators’
(MSOs’) roll-out of these services?

Mike Lvnch
Sales Engineer
Artel Video Systems

Editor’s response: Be sure to check out
our Deployment Watch update in CT’s
Pulse section. Each month, we high-
light new service launches and product
deployments by MSOs and their com-
petitors. It will give you a quick snap-
shot of what’s happening around the
country. —JW

What do you think 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 Technology’s
| editors at tvrex@earthlink.net or
| jwhalen@phillips.com. CT may edit
| letters for clarity and space. J




Now There’s One Instrument That Has
0AM, Sweep, Spectrum and SLM Gapahilities.

Chances Are You Already Own It.

If you own a Stealth, you're a simple
upgrade away from its new, more powerful
form~the Stealth Digital Analyzer or SDA.
The SDA combines QAM technology
(64/256 measurement options), digital return
and cable modem analysis and all current
Stealth features into a one-box solution.

So now you don't have to spend loads of

money on new, separate QAM testers. And

The One-Box
Find and Fix Solution

your field technicians can spend more time
fixing problems instead of running back and
forth to their truck or learning new equipment.
Don't have a Stealth to upgrade? That's okay
too. Simply visit www.wwgsolutions.com

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

buy an SDA or upgrade your Stealth or WAVETEK
SAM-4040 to the one-box solution from WANDEL
GOLTERMANN

Wavetek Wandel Goltermann.
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VOD Dark Horse
Quick Out of Box

By Jonathan Tombes,
Deployment Editor

A company whose computers detect
wind shear for airline pilots appears to
have taken an early lead in the video-
on-demand (VOD) race. Concurrent
Computer is expanding its VOD roll-
out with Time Warner, initiating de-
ployments with Cox Communications
and trialing with Comcast. By late
summer, it could have several hundred
thousand activated set-top boxes.
Concurrent Vice President of Engi-
neering Bob Chism said that his com-
pany’s MediaHawk VOD system
currently has about 42,000 activated
subscribers in Time Warner’s Oceanic
Cable operation in Hawaii. He added
that Time Warner is also testing the
system in its Tampa Bay division and
plans an initial deployment there of
about 100,000 activated set-tops. A

“We looked at our
core competencies
and said, *‘Wow, this
would make a great

video servernr.’”

—Bob Chism,
Concurrent Computer

recently announced deal has Concur-
rent supplying Time Warner with
VOD equipment through 2001.

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

The Concurrent system uses the
MediaHawk video server to house
the titles, a back-office software suite
that tracks assets and customers, sys-
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tem management maintenance soft-
ware for such tasks as propagating
content out through the hub, and a
network manager for provisioning
total system bandwidth.

Welcome to
Movies-on-Demand

The Arrival

Action

Concurrent's VOD order screen

In distributed architectures, Con-
current places multiple video servers
in the hubs, which also carry network
gear enabling two-way digital traffic.
“The idea obviously is to put the
high-usage titles out
in the hub,” said
Chism.

Concurrent is tak-
ing VOD in stride.
“Our legacy core busi-
ness (is) in real-time
systems, very mis-
sion-critical applica-
tions, that require a
lot of custom work,”
said Chism. In addi-
tion to detecting wind shear, Concur-
rent systems are used for Doppler
radar weather predictions, engine test-
ing and military applications. “I don't
mean to downplay VOD, but believe it
or not, once you're playing out a
movie, it’s a very repetitive process,”
added Chisin.

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

said Chism. “We looked at our core
competencies and said, ‘Wow, this
would make a great video server.”

Some operatgrs agree. “We did a
very thorough evaluation of all the
vendors out there,” said Best, “and
we felt that at this time Concurrent
had the best prpduct for what we
were trying to do.”

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

Best said, that Cox will not be sole-
sourced. Chartér Communications’
decision to launch Diva in Los Ange-
les, which représents the largest VOD
deployment to dlate, is a reminder

that the race has only begun.
|

’ BITES
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> | Middlewarg Standards

The Society of Cable Telecom-
munications Engineers has
launched ajnew standards-devel-
oping group, the Cable Applica-
tions Platform subcommittee.
CAP held its first meeting April
24 at CabléLabs in Louisville,
Colo. Chaifman Jean-Pol Zun-
del, chief software architect for
Comcast Cable, said company
members s¢ far include Canal+,
Liberate, Microsoft, OpenTV,
and PowerTV.

Modem Codnt

Kinetic Strajegies reported that as
of March 31, the total number of
cable modem subscribers in the
United States and Canada was 2.7
million, a 33-percent increase since
the end of 1999. Time Warner led
the industry with 400,000 installed
customers, followed by AT&T
with 294,000, MediaOne with
278,000, Cax with 259,770,
Shaw with 235,000, and Rogers
with 215,200. >




Digitrans
brings something new to
DigiCipher:

When it comes to receiving and decrypting digital  satellite programming while providing seamless

satellite programming, the options are limited. operation with your existing headend infrastructure.
While the North American standard may be It's the DTE-7100 IRD.

DigiCipher, existing equipment choices have The choice is yours

been limited to a single engineering perspective.  Now you have alternatives for decrypting

Until now. DigiCipher II programming and new possibilities
A new perspective for your broadband network. For more information
Digitrans, a company fluent in DigiCipher, on the DTE-7100 IRD, call Digitrans at
introduces the first fully 1-800-756-3147 or
licensed alternative for visit our web site:

decrypting DigiCipher II L I T, B www.digitrans.com.

/77 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



PULSE

Cable/Telco Battle
Takes to the Skies

By Natalia A. Feduschak, Senior Editor

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

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

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

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

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

“This allows us to be in control of
the content itself and have the lowest
possible downlink cost,” said David
Klimek, mPhase’s chief technology of-
ficer and director.

Three years in the making, the Tra-
verser is similar to a cable box that
telcos install at the customer site,
along with common equipment at the
serving central office, to provide
voice, video and data services.
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The Traverser uses rate adaptive
digital subscriber line (RADSL) tech-
nology. The box provides broadcast
quality video in Moving Picture Ex-
perts Group (MPEG)-2 format and a
dedicated Internet path to each sub-
scriber. AlphaStar pulls local and in-
ternational TV content and sends it
to telcos via a small dish satellite.
Mphase DSL then is distributed to
households via standard copper wire.

The venture's first client is Hart
Telephone, a local exchange carrier
(LEC) in Hartwell, Ga. Deployment is
expected late in the third quarter.
Other installations are planned.

With 185 million copper wire tele-
phone lines in the United States and
more than 827 million worldwide,
the joint venture hopes to target new
service providers, including LECs,
long distance carriers, and Internet
service providers (ISPs). The joint
venture has met with several national
hotel and motel chains and is hot to
bring its services to college campuses.

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

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

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

| newssites)

> | Industry Qourse

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

> | Antec’s DWDM Selected

The Time Warner Charlotte Di-
vision has Selected Antec’s dense
wavelengtli division multiplex-
ing (DWDM) system. Time
Warmner/Charlotte will use the
Laser Link 1,550 nm DWDM
Transplex Transport System to
connect its headend in Monroe,
N.C., to its|headend in Char-
lotte.

> | Back-Dfficd Allies

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

> | Certified Mgdem and POD Tester
CableLabs has certified modems
from High Speed Surfing and
Toshiba. HS§ was the 18th manu-
facturer to have a high-speed, al-
ways-connected Data Over Cable
Service Interface Specification
(DOCSIS) 10 cable modem certi-
fied for retail| CableLabs also an-
nounced thal‘ it is working with
Margi Systems to develop a test
tool for OpenCable point of de-
ployment (POD) modules.
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With Harmonic

By Jonathan Tombes,
Deployment Editor

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

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

tive services, Charter was “real-

ly taking a larger system view.
Charter Vice President for /

Engineering Larry Schutz said

that in meetings last year, the

company told contractors that it “want-
ed to break out of the historical contrac-
tor/multiple system operator (MSO)
relationship and work as partners.

Several things impressed Charter
about Harmonic’s capabilities. Schutz
pointed to the flexibility of Harmon
ic’s dual receiver nodes and the work
the company has done in the area of
digital upstream transmission. Har
monic’s PWRBlazer 11 optical nodes
can be configured with digital dense
wavelength division multiplexing
(DWDM) transmitters.

Harshman noted that driving band-
width deep into neighborhoods with
DWDM technology entails “very tight
control over optical (ransmission
wavelength.” He described Harmon-
ic’s work in the requisite temperature
control of optical equipment as a
“technical breakthrough.”

20CT0o6|00

“To be able to really get the seg-
mentation and to fully utilize this
technology, you want to put it in the
node,” said Harshman. “But from the
digital technology point of view and
the DWDM point of view, you really
need to overcome the environmental
issues (0 make sure that everything
works properly and is stable.”

Harmonic offers digital DWDM re-
turn from within an environmentally
hardened node.

Shuiz anticipates completing
45,000 miles of upgrades this year,
roughly divided between Charter’s

eastern and western regions. At the

same time, Charter plans
to build more than 500

h a te r new master headend, pri
mary hub and secondary

COMMUNICATIONS®

hub structures.

Harmonic

I The Bick Group of St. Louis
1s acling as prime contractor for
200 planned master headeud and pri
mary hub buildings over the next
four years. The total number of mas-
ter headends under this plan will
drop from about 1,250 (0 less than
500. Alcoa Fujikura of Spartanburg,
S.C., is building the smaller, prefabri-
cated, secondary hub structures.

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

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

1

|

Ron Hranat has been appointed
to the American Radio Relay \
League’s Radio Frequency Inter-

{ ference (REI) Task Force.

| Be ] ol o

| Tiernan Communications has

promoted Ghristopher Bennett
to chief technical officer. He will

| focus on identifying key technol-

ogy areas for the company’s cur-

rent activitigs and future growth.

WorldGate Communications
has appointed Richard Wester-
fer as vice gresident of engineer-
ing for the company’s converter
system division. Westerfer

| comes to WorldGate from

| GI/Motorola, where he received

| four patentg for his work.
|

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

| neering and warketing,

l : - -
Richard Hinkle has been ap-
pointed to director of RF engi-
neering at Broadcast Elect-
ronics, a provider of digital !
audio delivéry and management
systems. Hinkle will be responsi-
ble for all RF design sustaining
engineeringactivities. '

mi VRSN t
Convergys Corp. has appointed
Stephen L. Robertson executive
vice president of operations for
the corporation’s Information
Management Group. Robertson
will be responsible for the cable,
wireless, witeline and uility
billing businesses of Convergys’
Information Management Group
{ plus its data center operations. |
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US West, CLECs Deal
May Speed DSL Rollout

By Paul Coe Clark, . Editar,
Communications Technology

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

The CLECs agreed to pay US West
$5.40 a month for the data frequen-
cies of shared lines until state com-
missions set line-sharing rates.

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

US West will continue to negotiate
permanent rates with individual

> Trouble in DSL Paradise

By Mark Mugller
Editor, Broadband Networking News

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

Incumbent and competitive local
exchange carriers are at odds over
access to remote terminals (RT).

The FCC met last month to deter-
mine whether vendors are develop-
ing, and carriers are deploying, new
RT technologies in a pro-competi-
tive and cost-effective manner. What
they heard was not positive.,

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

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

CLECs want unqualified open ac-
cess, and they want bigger RTs. “We
think it’s possible, under any configu-
ration, to [make] them in sizes big
enough for space for other competi-
tors,” Bowen said.

ILECs disagree. “There is no eco-
nomic reason to [add] space to ex-
isting cabinets,” said Wayne
Masters, Senior VP of broadband
services for SBC. Doing so would
defeat the purpose of moving fiber
deeper into the networks and would
take too long, he said.

SBC serves more than 40 percent
of its households by way of 40,000
RTs. Another 13,000 units are being
added, and 10,000 are being upgrad-
ed, Masters said. Refitting those for
multiple CLECs would be an impos-
sibility, he said.

“Maybe one or two CLECs could
be added, but how do you get 34 in
each one?” asked Masters.

Meeting CLEC demands, and
adding an additional rack to an RT
unit (which usually hold two to
three racks) would cost $10,000 per
rack, said Charles Kiederer, director
of technology planning for Bell At-
lantic. CLECs would be unlikely to
foot the bill, he said.
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CLEGs. A negotiated rate would prob-
ably supersede state rate proceedings,
US West spokesman David Fish said.

The zero-charge interim arrange-
ment is similar to the separate deal
US West cut in April with Rhythms
NetConnections, which agreed to an
increase to $8.23 as of June 2001. As
part of that agre¢ment, Rhythms
agreed to drop its opposition to US
West’s merger with Qwest.

Thus, the new!|deal left the CLECs
free to oppose the merger, although it
will largely remave any incentive for
them to do so. “There’s nothing dis-
cussing the merger in this agreement
at all,” said US West spokesman Steve
Hammack.

US West, eager to close its merger,
is the first ILEC lo reach a region-
wide line-sharing agreement. The
FCC in November voted to require
incumbents to share their local loops
by June 6, but little line-shared DSL
is available yet in| the states.

Clay Deanhardt, senior counsel for
Covad, said the US West deal would
speed the rollout of DSL to customers.
“This agreement proves that the FCC’s
line-sharing mandate is clearly exe-
cutable by the inclimbent local ex-
change carriers,” he said. “Not only
will this agreement provide consumers
with greater choice in DSL service
providers, but we also expect line
sharing to result it more competitive
DSL pricing and faster installations.”

ILECs already are splitting lines to
provide their own DSL and voice ser-
vices on a single local loop. At year's
end, US West had 110,000 such DSL
customers. It is now installing about
10,000 new DSL connections a
month, Hammock said. A continua-
tion of that rate would put US West
at 120,000 lines far the year. Other
ILECs have grander target. Bell At-
lantic, for example, has set a target of
500,000 DSL lines|by year's end.
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Come21 Attacks Telephony
With GADIline Purchase

By Natalia A. Feduschak, Senior Editor

In a deal expected 1o bolster its plans
to implement voice over cable,
modem manufacturer Com21 plans
to acquire GADline Ltd. for 2.8 mil-
lion shares of Com21 stock. The ac-
quisition, worth more than $70
million, will expand Com21’s tech-
nology portfolio and telephony prod-
uct line, while providing GADline
with additional resources for research
and development.

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

“We were looking for additional
products and technology, and addi-
tional people in this marketplace,"

said Buck Gee, Com21'’s vice presi-
dent of marketing. GADline’s “cxist-
ing and future products were a good
match for what Com21 wanted 10 do
and the direction it wanted to take in
voice over cable.”

As a result of the purchase, Com21
will now be able to offer enhanced
telephony solutions to cable operators
worldwide, using circuit-switched
plain old telephone service (POTS)
and ISDN over HFC networks.

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

GADline brings to Com21 a well-re-
garded product in the circuit-switched
voice-over-cable market. It has an-
nounced new VolP technology, expect-
ed to be available in the fourth quarter.

The GADline acquisition indicates

that “circuit-switched telephony con-
tinues to play an important role in
the marketplacg, despite all the buzz
around IP” said Michael Harris, pres-
ident of Kinetic Strategies, a
Phoenix-based research firm. “GAD-
line’s first primjry offering was a cir-
cuit-switch telephony system,
although they're able 10 offer DOC-
SIS services in addition to it.”

GADline’s technology will also help
Com21’s ISDN services over cable.
“As they look td go IP, (the acquisi-
tion) will ccnaiﬂly help their strategy,
as well as gain aclditional telephony
expertise,” said Harris.

“We think we have a very strong full
system solution, which is all managed
by the same nctwork management sys-
tem that we've déveloped ourselves,”
noted Larry Rubén, GADline’s chief
execulive officer. “"We believe that’s
going to be a major contribution to
helping Com21 be a leader in the
voice field as well as the data field.”

Currently, Com21 is the second
largest seller of cable modems world-
wide and third in the United Siates.
Since, March 31, Com21 has shipped
524,000 modems worldwide. The deal
is expected to close by the end of July.
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Motorola Nabs Major
Cable Purchase

By Natalia A. Feduschak, Senior Editor

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

“We chose Motorola because it is a
very high quality company,” said
Mike Luftman, a spokesman for Time
Warner, of the purchase.

“Both are solid products,” added
John Burke, vice president of market-
ing for Motorola’s Internet protocol
(1P) Network Systems business unit.
“Clearly this is a sign of Time Wamer’s
commitment to high-speed Internet
access space. They are one of the lead-
ing companies in cable television.™

Like other multiple system opera-
tors (MSQOs), Time Warner has been
cagerly awaiting the unveiling of
DOCSIS 1.1 modems that would
allow the company to expand its ser-
vices 1o include voice over cable.

The SB3100, which Motorola ac-
quired through its purchase of General
Instrument, is hardware-ready to sup-
port the new DOCSIS 1.1 specification.
It calls for advanced quality of service
(QoS) and 1P filtering functions. The
modem also enables the prioritization
of voice calls 10 support real-time voice
over Internet Protocol (VolP). Motoro-
la has installed a high-speed processor,
which is five times faster than its
SB2100, in the SB3100 1o handle cur-
rent and future advanced DOCSIS
functions, reported the company.

The SB3100 has been shipping
since the third quarter of last year,
said Burke.

The DM100 receives 64/256-QAM
(quadrature amplitude modulation)
signals, which supports downstream
throughputs of up to 40 Mbps, from
the cable modem termination system
(CMTS) and transmits quadrature
phase shift keying (QPSK)/16-QAM
signals upstream and supports
throughputs up 1o 10 Mbps.

Both modems sell in the $175-
$185 range.

Mike Harris, president of Phoenix-
based research firm Kinetic
Strategies, said one of the interesting
aspects of the purchase is that Mo-
torola chose to sell its modems di-
rectly to Time Warner rather than
shipping them ¢ff 10 retail stores. 1t
made that decisjon despite the intro-
duction of the groducts standard,
which would phase in the sale of
modems to retail outlets.

Time Warner is “remaining with
the status quo,” said Harris.

There is some concern among ven-
dors that the purchase of cable
modems might slow if consumers are
required 1o purchase their modems
from stores rathér than through their
cable vendors because they will not
know how to install them or get the
service they are wsed 1o, said Harris.

“This is a quality control issue,”
he added.

Time Warner will continue to pur-
chase cable modéms from other com-
panies, but Motorola remains its
preferred vendor, Luftman said.

The use of North American cable
modem users is predicted 1o grow
from 1.8 millionin 1999 to0 15.9
million in 2003, according to Kinet-
ic Strategies.

Charter Places Big Order with S-A

By Jonathan Tombes,
Deployment Editor

Scientific-Atlanta has agreed 10 pro-
vide Charter Communications with
1.3 million Explorer 3000 digital set-
tops. Charter also ordered 200,000
Data Over Cable Service Interface
Specification (DOCSIS) cable
modems, a new S-A product.
“Basically, they came 10 us and said
they wanted 10 deploy deeper and
faster,” said Robert Van Orden, vice
president of product strategy and
management for S-As Subscriber Net-
works. He said that consumer prefer-
ence and competitive pressures facing
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multiple system operators (MSQs) are
behind the broader trend for acceler-
ated digital deployments.

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

In Charter’s case, a deal with Diva
adds video-on-demand (VOD) 1o that
product mix in some areas.

Can supply meet demand? Van
Orden said that quarterly S-A produc-
tion of digital set-tops increased from
250,000 1o 500,000 1o more than one

million units, in three successive
quarters. “And that’s still probably
not enough,” he added.

Charter’s purchase of S-As new
DOCSIS cable modems marks S-A's
re-entry into the modem market,
which also is facing soaring demand
and capacity constraints.

In addition, Charter agreed to pur-
chase 15 Continuum headends for se-
lect systems by year's end. S-As
SciCare Broadband Services will sup-
port Charter’s implementation of
these networks and product.

The agreement ¢overs a two-year
period and is subject to certain
conditions.
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Road Runner Carries
Software-On-Demand

By Jonathan Tombes,
Deployment Editor

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

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

DELIVE

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

The visionaries took action and cre-
ated a proprietary encoding format and
delivery platform. Their encoding
process compresses and encrypts CD-
ROM files into units called brigs,
which are then replicated 1o random
access file transfer (RAFT) servers at

network broadband network headends.

‘Then they get delivered over the
last mile, fat-piped 10 the end-user’s
desk, where (the users) can then exe-
cute on demand on their desktop
with our thin client, the IntoPlayer,”
explained Holding

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

“What we were testing was success of
downloading the player and also get-
ting a title 1o play, and we reached a
threshold we were pretty comfortable
with,” said Phil Weinstock, Me-
diaOne’s directgr of products and
programming in New England.

Road Runner, which has a strategic
equity and revenue sharing relation-
ship with Into Networks, handled the
next stage. “Out partnership with
Into Networks gets them fully de-
ployed across our entire affiliate base
by the end of the year,” said Meredith
Flynn-Ripley, Raad Runner’s vice
president of corporate development.

“The large appeal of Into is that it's
truly a broadband application,” said

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

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

management and control, technology innovation and dient safisfaction. We have delivered projects for our telecommunications

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

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

For more information call 303.874.3000 or visit our web site w

ww.ch2m.com/comgroup
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I ) content, and subscribers purchase ti-
What the Sub Sees: tles on a tiered basis. “Our pricing

A sogggﬁeégpégﬁr?r%nrg model is very similar to cable TV,”
NET W O RKS PlayNow.com said Holding. This business also re-
quires conditional access
(CA), as do advanced cable
services,
Could this broadband
software network end up

Flynn-Ripley. She added it was a good
fit for Road Runner because il creates
an optimal customer experience and

showcases the power of broadband. you do with T m on the TV screen?
: : : PlayNow's S . TIpe «
Subscribers gain access 1o licensed A e As the products come

entertainment, educational and busi- selection? : more integrated, and 1 ex-
ness application titles, ' pect that 1o happen in the
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new, the business model looks famil- opportunities 1o trial some
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WIRELESS PULSE

BROADBAND
APPLICATIONS

By Jonathan Tombes,
Deployment Editor

Lucent’s agreement to supply High
Speed Access Corp. with network
equipment, software and other ser-
vices valued at up to $100 million
should lead to third quarter offerings
of Internet protocol (IP) telephony
service in selected cable TV networks.
Using Lucent’s CableConnect solu-
tion, HSA plans to deploy the Path-
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YOU DECIDE Star access server, which acts as a
THE central office Class 5 switch and
REQUIREMENTS... router for the IP world. In addition to
the PathStar platform, the deal gives
POINT POINT HSA access to Bell Labs capabilities.
TO A TO
POINT MULTIPOINT
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(DOC
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1S) 1.1

ONE TWO
by WAY certification testing
back, it has an impact
DIGITAL . ANALOG on launch dates
because you can’t get
DIGITAL the ... equipment.”
ANALOG —J.R.Anderson, HSA
WE PROVIDE “We've been using their equipment
THE and plotting with the Bell Labs peo-
SOLUTIONS.

ple since last November/December,”
said ].R. Anderson, HSA vice presi-
dent for voice service. “I can't express
the value of the Bell Labs resources;
that really helps you sleep at night.”
Lucent’s own calculations included
surveying 160 cable executives about
their concerns for new services, in-
cluding telephony. “The highest two
priorities were billing and provision-
ing,” said Dee Dee Nye, vice president
of Lucent’s cable solutions group.
Anderson agreed that back office is
a key issue. “If you can't get the cus-
tomers successfully entered into your
control mechanism and your care
platform, the best technology in the
world is going to be underutilized
and financially unsound,” he said.

Cable AML

Tel 702.363.5660

Fax 702.363.2960

sales@cableaml.com |
www.cableaml.com

Cable AML, the world leader
in broadband microwave
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pushing

High Speed Access
Rings Lucent

The timing of this partnership ap-
pears propitious, if a tad early. “The
good news is that DOCSIS (Data
Over Cable Service Interface Specifi-
cation) came and 1.1 is on the verge,”
said Anderson. The bad news is, well,
DOCSIS 1.1 remains on the verge. “If

vAHSA

High Speed Access**

they keep pushing 1.1 certification
testing back, it has an impact on
launch dates be-
cause you can't get
the install equip-
ment,” said Ander-
son. Anderson also
mentioned network
preparation among
HSAs multiple sys-
tem operator
(MSO) partners and
local regulatory en-
vironments as is-
sues that still need to be resolved in
1P telephony deployment.

The deal with market behemoth
Lucent, however, clearly accelerates
the process on the technical front. It
also gives Lucent valuable entrée to
the cable market.

Nye said some colleagues initially
asked why Lucent was “messing
around with a smiall player.” Paul
Allen, HSAs largest shareholder, may
have gotten similar questions when
he invested in lat¢ 1999. HSA cur-
rently provides broadband Internet
access via cable modem in 137 com-
munities nationwide.

The agreement also calls for Lu-
cent to make an équity investment in
HSA and arrange third-party equip-
ment financing. If builds on an ongo-
ing telephony trial in Georgia. Cy
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Truly an engineer’s engineer, Nick
Hamilton-Piercy has been honored
with almost every cable engineering
award possible, including the presti-
gious Vanguard Award for Science
and Technology. I was pleased to sit
down with Nick at a recent show and
learn about his fascinating life. Let’s
get to know him a litle better.

Communications Technology: Nich,
you grew up in an intcresting era. Tell
us about your childhood in England.
Nick Hamilton-Piercy: I was born,
1938, in Crowborough, Sussex, in
South England. 1 lived through the

INTERVIEW

ITH A LEADER

Nick Hamilton-Piercy:
The Engineer’s Engineer”

By Rex Porter

This got me into the whole area of
tinkering and some trouble. There
were ammunition dumps, military
radio equipment and so forth. I'm not
sure whether it was the discarded
electronic gear or the hoards of live
ammunition, mortars and shells that
intrigued me the most.

Nothing can give you such an
adrenaline rush as swinging a bunch
of mortar shells from a long rope
against a chiff face and ducking be-
hind rocks as stones and shrapnel
showered everywhere. The local
“bobby" (policeman) only had a bicy-
cle, and it was easy to dodge the not-

so-long arm of
the law, even

iar in geuing that “valve,” not tube as
it is called here, equipment working.

I took great pride in getting those
old radios—that is, the old battery ra-
dios from prewar years—tuning in
stations and squgaking out their
tinny voices and music. This got me
more and more involved on the elec-
tronic side, and Hecause | was an avid
tinkerer, 1 also gat into the mechani-
cal side by “improving the perfor-
mance” of my bréther’s toys and the
neighbor’s power lawn mower and
old tractor and things like that. So 1
both became an engine hobbyist as
well as an electronic hobbyist.

CT: And that led you into electronics?

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

though my
mum was reg-
ularly visited.
While |
was this
young kid,

NHP: By the time | was 12, I was into
building one-valv¢ radio receivers and
crystal sets from Kits and my own de-
sign, and also buying old military sur-
plus equipment. I was trying to make
homemade transmitters. | didnt have

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

scven, | start-
ed dabbling with the electronic stuff
and cven got some of it sort of work-
ing—that is, a crackle from the ear-
phones and maybe a whistle. I started
with the discarded military equip-
ment. My mom also helped. When
she would go to yard sales, jumble
sales as they are called in England,
she used to bring back old radios,
which I started tinkering with. So by
the time 1 was 10, | was pretty famil-

a license, and I'm sure I annoyed
many an amateur tadio enthusiast by
what must have béen very impure car-
rier transmission, my having not yet
learned about stable oscillators and
sideband filtering and so on. But 1
passionately enjoyed it, sometimes
working right throngh the night.

My hobhies continued to be tin-
kering with electronics and, al-
though it frequently got me in
trouble, explosives. In practicing
this creative sideline at boarding
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INTERVIEW

school, it seemed others did not ap-
preciate this developing skill—to
the extent that my parents were
asked that I be removed after blow-
ing up the school 1oilets. This was
quite accidental, I assure you.

CT: So how did you get into electronics
professionally?

NHP: In 1954, Dad’s business took a
down turn. I had 10 leave the private
college and attend a polytech college
and, as was popular at thal time,
take on a five-year apprenticeship.
The company that accepted my ap-
plication was Elliott Automation at
Rochester, Kent, in southeast Eng-
land, a company building instru-
mentation, mililary clectronics,
aviation and navigation equipment,
and stuff like that.

The arrangement worked well in
that Elliott put me through college
and allowed me 1o get my engi-
neering degree while doing a mix-
ture of part-time day courses and
night courses along with various
work assignments in different com-
pany divisions. This arrangement
spread the schooling over five
years, so it was a long haul. But it
certainly was a very good program,
in that it mixed the practical side
of work with the theoretical side
of schooling.

At Elliott 1 learned both the ma-
chinist trade and electronics. For the
first two years, | was trained to oper-
ate lathes, mills, gear-cutting ma-
chines, various numerical control
machines and sheet metal work. The
second two years took us into elec-
tronics, starting with designing and
winding transformers for both power
and signal conversion. Following
this, | got much more involved in
electronic equipment design. fabrica-
tion and test.

The first assignment was helping
design and build two huge comput-
ers, each the size of two or three
houses, consuming tens of kilowatts
of power. | was in heaven now,
doing what | had dreamed of since
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my pre-teens. It was
a very exciling, very
interesting job in-
volving literally
thousands of vacuum
tubes and huge elec-
tronic chassis as
semiconductors, al-
though speculated
about, were still not
reality.

During the final
year of the appren-
ticeship and for a
full year thereafter,

I was into rescarch
and development as
a full member of the
design team assigned
o supporting a se-
nior project engi-
neer. We were
engaged in extremely
classified equipment
designs associated
with nuclear
weapons.

This was great for a
kid less than 20. It
also allowed me 10 by-
pass army conscrip-
tion, as the work was deemed vital
for defense. Because costs were
deemed inconsequential for these
critical designs, we had access to
some of the first advanced lab-fabri-
cated semiconductors, which cost
hundreds of pounds apiece and were
routinely destroyed as we learned
how to use them. You had to work at
it to blow a vacuum tube, but simply
had to look at one of these early
transistors for it to become a dead
lump of crystal.

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

Nick and his grandson Copnor in the winter of 99 at
Loon’s Landing.

One was to devise a device that
would measure the temperature of
test tubes in a centrifuge, rotating at
30,000 rpm, in a vacuum. Accuracy
was important, and the test tube tem-
perature had to be monitored within
+/- 1°. 1 simply cpuld not see how to
do this, but an idea came as 1 was ex-
ploring, of all places, some under-
ground passages in ancient ruins
(another hobby I'd picked up). | was
thinking about inifrared monitors for
some reason or another, and it imme-
diately occurred to me these would
work in a vacuum. Why hadn't |
thought of this before? Eureka. Ap-
plying infrared sensors, very high
gain amplifiers, and for stability ar-
ranging them in a pulsed integrator
design, | managed 1o accomplish that
task and met the customer’s deadline.

Another design challenge was a
portable radar simulator for counter-









Data, voice, CATV. If you don’t have
them all, you may not have anything.
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As you move quickly to upgrade your plant and

to satisfy user demands for converged services,

there's one important fact to keep in mind:

your customers have well-defined ideas about

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

another, they'll switch their access provider

faster than you can say “churn rate.”

In this environment, it's imperative to have

the tools you need to anticipate, prevent and

solve network problems. That includes every-

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

that let your installers reduce the truck roll time

to fast, reliable headend equipment that helps

your network managers diagnose and eliminate

trouble spots up and down the line — from the

PSTN to the set-top box.

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

the ability to identify and correct problems

yourself rather than hearing about them from

your customers.
ood®,... Agilent Technologies
Ot M Innovating the HP Way

www.agilent.com/comms/convergence



Agilent has the tools to help you deliver

the quality that convergence demands.

FCC Proof of Performance

Cable TV Analyzer

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

« Economical, portable, easy-to-use

Available option 107 makes the 8591C a complete
FCC one-box solution for making automatic non-
interfering cable TV RF and video measurements.

8591C

Field Spectrum Analysis

ESA Series Portable Spectrum Analyzer

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

* Portable, battery powered and rugged

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

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

This flexible and affordable series provides an

easy-to-use solution in the field and increases

throughput and reduces test time in

manufacturing and other test environments.

E44118 and option HDx

System Maintenance

Return Path Monitoring
and Trend Analysis

accessCable

« Comprehensive measurement tool details
system problems and service degradation

« Characterizes return path to prepare for new
services

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

Sophisticated and affordable, this tool can help
reduce system maintenance costs and ensure
high quality service.

Sweep/Ingress Analyzer &
Signal Level Meter

2010B/3010B, 3010R and 3010H

» Field-rugged, easy-to-usd and accurate in all
environments

* Four modes of operation including time-saving
channel scan

* Full system sweep capabllity for the forward
and return path

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

H7297ZA 859608, 859618, 85962A and 85963A
Digital Test I
Digital Video Digital Video

QAM Analyzer

* A comprehensive solution for RF installation
and maintenance testing of 640AM and
256QAM signals

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

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

A QAM testing solution from the headend to

the subscriber drop with easy-to-access

measurements and clear graphical displays.

85940

MPEGscope

* Most comprehensive too) for MPEG-2, DVB
and ATSC system development and qualification

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

* |deal for product development, quality
assurance, and system integration

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

E6277C



TIMS, TDR, DS1/0 Testing

Service Advisor

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

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

« Portable, rugged, water-resistant and lightweight

Easy to operate Windows CE operating system

and touch screen, the Service Advisor has a

growing suite of test capabilities covering DSL,

TIMS, TOR. ATM, SONET/SDH and DS1/0.

N1610A

[t

Optical Time Domain Reflectometer

Mini OTDR

« Complete highly portable test set

« High speed one-button operation and intuitive
user interface extends technicians’ range and
effectiveness

« Ultra-high dynamic range speeds fault location

This workhorse sets the standard for optical

network installation and maintenance. With the

capability to resolve closely spaced events,

accurately characterize fiber and make fast

measurements.

E60008

Telephony Toolkit ————

IP Protocol
Analysis

£
<

Internet Advisor

« Will correctly identify and solve problems
anywhere in the internetwork

« Isolates problems before they occur,
maximizing network uptime

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

This practical, intuitive-to-use tool enables

technicians to deal with routine signaling

problems and frees engineers to focus on
complex signaling issues.

37907A

Complete Fiber Solutions

DWDM Meter

Voice Quality Tester

Telegra

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

« Improve voice network and system performance
and identify quality impairments

« Versatile performance in both field and lab

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

J39538

: Sl

Optical Spectrum Analysis

WDM Channel Analyzer

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

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

« Rugged and portable

This analyzer reduces complexity, scans over the

defined region at a touch of a button and reports

data in real-time.

86121A

0SA

* Ideal for WDM applications

« Real time sweep rates for maximum throughput
« 10pm wavelength accuracy

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

861404, 86142A, 86143A, 86145A, and 861418



970-series Handheld Multimeters
« dcV accuracy to 0.05%
» 1 kHz to 100 kHz frequency response

* Rugged design for use in toughest
environments

Benchtop features and performance with
handheld convenience and price.

HP971A, HP972A, HP973A, HP974A

Network Analyzers

Economy Vector Network Analyzer

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

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

 Enhanced accuracy via advanced vector-error-
correction techniques

An economical, fast and compact instrument for

CATV component manufacturing, inspection and

maintenance.

8712ET

Cable TV Data Management

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

859218

HP BenchLink Spectrum Analyzer

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

E4444A

DOCSIS Verification Solutions

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

Whether testing a signal or an entire system, Agilent is your vital partner
in making your dreams of convergence real. Don't forget to register at our
web site and receive a complementary gift.

www.agilent.com/comms/convergence

Agilent Technologies
o, Innovating the HP Way




MDSI® Advantex™

The enterprise workforce

« Improve customer support and on time
delivery compliance

+ Eliminate multiple truck rolls and reduce
travel time

+ Automatically schedule complex orders
for delivery of convergent services

« Increase workforce productivity

« Improve information access and
generate standard and custom
management reports

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

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

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

Visit us at the SCTE show!

MDSI

Mobile Data Solutions

©2000 MOS| Mobile Oata Solutions Inc. All rights reserved. MOSI and Ad are reg d trad ks or trad ks of MOSI Mobile Oata Solutions Inc.




INTERVIEW

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

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

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

CT: And then you came to North
America?

NHP: In January 1962, 1 decided that
England was getting a bit too crowd-
ed for my misadventures and me. |
needed to establish a foothold in
North America, and Canada seemed
the easiest way during the early
1960s. I landed in Montreal, Quebec,
which was a boom city at that time
and center of the Canadian electron-
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ics industry. 1
joined the Canadian
Marconi Company.

Assignments
started with updat-
ing and repairing
multichannel mi-
crowave equipment
and facilities used
in the Mid-Canada
and the Pine Tree
Line defense sys-
tems. | was also in-
volved in repairs
for certain RF gear
for Marconi’s TV
broadcasting entity,
CFCF-TV, a divi-
sion that was
later sold.

This latter engage-
ment is where 1 first
encountered real tower climbing by
working 600 feet up a TV tower, in
the middle of the night, at the Lord
only knows how many degrees
below zero wind chill, trying to lo-
cate cause for a high standing wave
ratio (SWR) in the transmitter an-
tenna. Trying to operate a General
Radio Admittance Bridge while bal-
ancing on a square-foot platform
with a frosting-up meter face and a
flashlight isn’t really becoming of ac-
curacy. Anyway, the diagnostics
proved successful; a carbonized pi-
geon—or maybe it was a seagull—
was bridging an insulator.

At Marconi, | made a lot of radio
and microwave equipment, RF com-
ponents, and equipment conversions
from tube equipment to semiconduc-
tors and so on. A notable design 1
was responsible for at Marconi was
the development of HF/VHF/UHF
transmitters and receivers for tactical
radio systems specified by the U.S.
Army Signal Corps. Some of these ra-
dios are still in use today.

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

pursuing this side of the business, 1
became involyed in the development
of integrated microwave circuits and
other microwave equipment, which
gave me my first contact with the
cable TV industry. Hughes, and
some others, were looking for design
and fabricatioh houses with exper-
tise in 12 GHz microwave develop-
ments and in particular microwave
integrated cirquits (1Cs) operating at
these frequendies.

So, about 1970, 1 was introduced
to some of the cable TV players.
Coming from the strict disciplines of
designing miliary systems, I found
the cable guys|less than technically
sophisticated and could not, at that
time, see how they would ever be
able to move from a “TV repair
shop” mentalify to telecommunica-
tions systems operators.

CT: But how did you get involved in
cable TV?

NHP: In the ejrly 1970s, my broth-
er-in-law left Marconi to become
the vice president of science and
engineering for the Canadian Cab
Television Asspciation. He encour
aged me to take a look at cable T\
as a career moye. He had been ap-
proached by thie management of tl
then largest C4dnadian multiple sys
tems operator [MSO), Canadian C
blesystems Ltd,, which was lookin
for a director df engineering. CCL
had about 3381000 subscribers

at that point.

Their board of directors strongly fe
that they should develop a more p
fessional engine¢ring approach. Tt
were convinced this was essential
planning the new cable TV networ
developing new &ervices and taking
company from the service-reactive ¢
trepreneurial culfure to a more dis¢
plined professional culture.

They were logking for an indi
ual to head the pngineering por
of this change, dnd they asked 1
brother-in-law if he knew of an
qualified for the|job. When the:
contacted me, 1 fecall showing
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little interest due to my previous
contact with the cable guys. Howev-
er, | was pressured to at least meet
with their founder, Ed Jarmain, an
original cable pioneer in Canada and
a great gentleman. He still active
today, although I believe he is in or
close to his 90s.

Having met Jarmain, 1 realized he
was a true visionary and one hell of a
fellow. He saw fiber optics well before
any of us even thought they would be
used for cable TV. He saw 40-plus
channel distribution and two-way
long before any of us thought it could
be possible. He foresaw using com-
puters in cable network design and
over-the-air signal reception. He was
doing so prior to 1974, so he was a
very, very advanced-thinking gentle-
man. | was sold.

CT: So your first job in cable was as
engineer in a system?

NHP: No, my first assignment at CCL
was to build a professional engineering
group charged with technical strategic
planning, selecting and standardizing
components to be used in the net-
works, testing/evaluating components,
developing measurement standards
and performing R&D for new services
and broadband technologies.

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

The only cabled fiber commercially
available then was multimode fiber,
relatively high loss. To reach any use-
ful distance, repeaters were needed,
and due to the limited linearity of
early lasers, only digital transmission
made sense. We teamed up with the
Harris Corp. from Florida to develop a
7.8-km supertrunk linking our Lon-
don, Ontario, cable systems’ headend
to the cable systems hub. The link was
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designed for carrying 15 high quality
video signals and 12 FM stereo radio
channels using multiple fibers, each
operating at over 300 Mbps.

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

= e

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

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

A major building initiative was un-
derway; the CN Tower, a structure
reaching a height of 1,815 feet. Hey, a

Doug Young of Signal Technologies and Nick at Shannonville taking pdrt in Formula 2000 racing.

great cable TV antenna tower—and
by being on the lake’s edge, the anten-
nas would not have interference-gen-
erating power lines in the foreground.
We obtained permission to do a sig-
nal reception test at the top of the
partly-completed structure in a
doughnut-like canvas-covered
radome, more than 1,000 feet up. The
canvas radome form was maintained
by air pressure overcoming deforma-
tion by wind. Inside the radome was
a narrow annular platform around
which one could walk, dodging mi-
crowave antennas and other antennae
bolted to the structure.

L e —

Sammy Ting, a colleague, and | en-
tered this radome with considerable
trepidation—a false step would
throw you off this tiny ledge onto the
canvas, and we had no notion
whether the canvas would hold our
weight if we tripped. With a certain
degree of adrenaline flowing, we as-
sembled the test antennas, spectrum
analyzers and chart plotters. Of
course, we kept looking behind us at
this drum skin tight canvas separat-
ing us from certain death.

Then, suddenly sirens and horns
started to howl around us, signifying
a failure in the radome air compres-
sion system. Wl immediately tried to
get back inside the tower body, but
the airtight doors were automatically
locked by the alarm system. Oh, shit,
what to do now? Air pressure was
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building, ears started to pop and, turns around our waists and lashed firma and had 4 bunch of stiff drinks,

without saying anything to each ourselves onto the access ladder then laughed about it.

other, we could visualize a big bang rungs and awaited what we thought

and being ejected into space. would be the inevitable. However, CT: How did Ragers get involved in
Suddenly, we found a new use for after about 30 minutes, the sirens si- franchising U.S | cities?

RG-6 cable. We stripped the cable off lenced and all returned to normal. NHP: Early in ¥977, CCL elected to

the test equipment, wrapped several We immediately went down to terra have a go at franchising in major U.S.

cities. Our pitcly was that unlike the
United States, cable TV in Canada
started in the big cities rather than the
rural or suburbin areas, and that qual-

— ified us for big-¢ity cable operators.
| The initial foray was the hotly con-
tested Syracusej N.Y., franchise.

knew we had t¢ make an excellent

showing, being|“aliens,” and con-
vinced our comipany to go in with a
\ proposal for a fhlly operating two-way

[ektronix®+TVCcommunications®=findfaultsfast

system with stafus monitoring and a
company-desigied low-cost security
alarm system. The proprietary design
used a combindkion of polled feeder
disconnect switching and frequency
division multiplexing (FDM). This
enabled very low cost in home termi-
nals—about $3p, so widespread de-
ployment was dconomically feasible.

|  We were awarded the franchise in
April 1978 and Inot only built the net-
work passing oyer 65,000 homes
within just ovei a year, but actually
Save time and money implemented and made the two-way
with the CableScout TV90. system, service and status monitor-
Easy to operate, the ing fully operational based on the 300
CableScout TV90 puts the megahertz Jerrdld-GI Starline-300 am-
necessary TDR capability . " g plifier platform

in a handheld device to 48, p ‘ The system proved itself very reli-
Q}"Ckly and accurately B able in that we ppecified the ampli-
pinpoint faults. fiers with “self’|bypassing devices
should they faik We used this system
as our base plaorm when contesting
for other franchises.

Shortly after tecuring the Syracuse
franchise, CCL jwas acquired by a
smaller but very aggressive Canadian

Corporate Office: MSO under the!leadership of Ted
808 Rirport Road, Annville, PA 17883 USA » (717) 838-3386 Rogers, probably one of Canada’s best-
known telecominunications entrepre-
neurs. Rogers had recognized the
strengths in the CCL management
team and put many of us into posi-
tions managing|the combined opera-
tions, to the exdent it displaced several
of his original management folk.

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

We also acquired a 51-percent
share of the UA-Columbia systems in
late 1981, with those properties pass-
ing an additional 1.1 million homes
and many builds underway, including
the mammoth San Antonio system.
UA already had a strong engineering
group under the leadership of Bob
Luff, and he combined these forces
with my engineering team, making
the total a really hot technical group.

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

We actually built and made opera-
tional the “far out” promises offered
during the franchise wars. All systems
featured real-time two-way, standby
power, sections of institutional
trunks, addressable set-tops and status
monitoring. Some technologies we in-
troduced were very new, such as pro-
viding real-time responses from
enhanced cable set-tops

At that time, they were the Zenith
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ZTAC set-top with a proprietary ex-
ternal RF transponder unit providing
the two-way operation. My engineer-
ing team did a number of innovations
in that area, in¢luding setting up soft-
ware for such sprvices as gathering
channel viewership statistics to help
us negotiate more favorable program-
ming fees, and ppinion polling where
we posed the question of the day on
this or that issue and obtained the
popular response

My group alsp developed and intro-
duced a service called Time-Shared-
Telidon. We mgunted a teletext-type
decoder at different parts of the cable
system so it could be accessed by a
number of custpmers; then through
the two-way set-tops, customers could
access pages of information and
graphics on a party-line basis. The
Internet hadn't really been thought of
at that time—it was still the National

Less than 20 Minutes
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Science Foundation Network used
only by universities and researchers.
Through the "80s, I also led the ad-
vancement of status-monitoring, gen-
eral network surveillance and
management, and other initiatives to

improve the operations of the various
cable systems. I had quite a large en-
gineering team involved in standards,
practices, designs, equipment evalua-
tions and project-managing builds in
the various franchises we won. A hell
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of a time for activity, it was mostly
life on the plant, living out of suitcas-
es, walking evefy street in some of
these towns to §ee the best cable
routes and so ofr.

This is where/some of the technical
leaders of the irjdustry developed
their skills—pebple like Tony Werner,
who eventually became my right hand
engineering person, building, running
and upgrading éur various operations.

CT: And when did you first take a fling
into the cellular world?

NHP: In the migldle 1980s, our com-
pany decided ta get into this newfan-
gled thing called cellular. Rogers, ever
the entrepreneu, said, “Hey, I think
this cellular telephone is going to go
somewhere.” A lot of us thought he
was crazy. “Whe wants to talk to
someone out of [their car, on the tele-
phone, all the time?” But we helped
develop a Canadian coast-to-coast li-
cense application. It was a hot con-
test, but with sdme partners we won
the national licdnse, and the corpora-
tion formed a néw company, Cantel,
to focus on buillling this coast-to-
coast cellular nétwork.

Our cable activities went into a
holding pattern s far as develop-
ments and major capital spending for
the next few yedrs, and to replenish
company funds.|we sold off our U.S.
properties at a ghod price. Our com-
pany was now moving to being more
of a telecommunications company
than a traditiondl cable MSO.

My engineeririg team was given the
challenge of devkloping an architec-
ture that could He used in support of
the cellular operation interconnecting
cell sites and citfes. Simultaneously, I
had formed a small group to investi-
gate whether we|could lever our cable
network for the provision of high-
speed business cbnnections. A small
competitive access provider (CAP)
we named Rogers Network Services
was born. The véry high transmission
reliability requir¢d for both these ini-
tiatives required & rethink of the cable
network architecture. This is where
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the Rogers Primary Ring/Secondary
Ring architecture that garnered me
the NCTA Science and Technology
Vanguard recognition had its roots.

CT: Your company was one of the pio-
neers in introducing the Internet to
cable, wasnt it?
NHP: Encouraged by our earlier Port-
land and RNS business communica-
tions, our team started dabbling in
residential high-speed connections to
a blossoming new area called the In-
ternet. We used a version of the
Zenith modems we had previously
used in Portland. Our president,
Cohn Watson, was super-supportive
of this initiative and encouraged us to
split off a business development team
to bring the technology and service to
commercial reality.

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

185,000 customers were accessing
this service, and thousands are being
added weekly.

Mid-1990s, the company went
through a major reorganization, rec-
ognizing it was now a telecommuni-
cations entity, with cable TV being
but one application. Waves of consul-
tants were engaged, and major re-
structuring followed. The company’s
focus moved our technical strengths
to operations engineering rather than
the developmental engineering of the
previous 20 years.

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

CT: Finally, Nick, have you found time

to slow down a little bit now?

NHP: I continue to be heavily in-
volved in industry groups such as Ca-
bleLabs where I chair the Technical
Advisory Committee, participate in
the NCTA and Society of Cable
Telecommunications Engineers Engi-
neering Committees and do whatever
1 can to help farm the standards and
whatever else i$ necessary for keeping
this maturing industry out front as a
leader—in othér words, continue to
contribute that “professional” touch
wherever I can, Cv

Rex Porter is editor-in-chief of “Com-
munications Te¢hnology” magazine. He
can be reached Via e-mail at
tvrex@earthlink.net.

Did this article help you? Let us know
your thoughts. Send an e-mail to
jwhalen@phillips.com.
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a distance of one meter. The joule is a measure of a quan-
tity of energy and equals one watt-second.

Power: The rate at which work i3 done, or energy per
unit of time. One watt of power is ¢qual to one volt
causing a current of one ampere.

Volt: The potential difference between two points on a
wire carrying one ampere of current when the power dis-
sipated between the points is one watt.

Watt: The power required to do work at a rate of one
joule per second. That is, a joule of work per second is
one watt.

Ohm: A unit of resistance (R), where one ohm is de-
fined as the resistance that allows one ampere of current
to flow between two points that have a potential differ-
ence of one volt.

With regard to this latter definition, you might recog-
nize it as the basis for Ohm’s Law, which is R = E/I. Here
R is resistance in ohms, E is electromptive force in volts,
and 1 is current in amperes. This equation can be shuffled
around a bit to give us some of the other variations of
Ohm’s Law: E= IR and | = E/R.

Now go back to the definition of watt, a key subject of
this month’s column. If you think abaut it for a moment,
one watt is simply the use or generatipn of one joule of
energy per second. Other electrical units are in fact de-
rived from the watt. As you've no doupt surmised by now,
all of this stuff is related. For instance, one volt is one
watt per ampere. Another definition of watt is one volt of
potential (EMF) “pushing” one ampere of current through
a resistance, or P = El. As was the casq with Ohm’s Law, a
bit of equation shuffling will give us El= P/l and 1 = P/E.

“Have some really
strong coffee before
reading on.”

Put it all to use

Now, using your trusty scientific calcuilator and some
basic algebra, substitute the Ohm’s Law|equivalents for E
and 1 into the formula P = El, and you'll get a couple other
common expressions of power: P = E2/R and P = I2R.

Power calculations and measurements in direct current
(DC) circuits and applications are relatively straightfor-
ward. For example, if you have a 1,000:0hm resistor with
an applied voltage of 13.8 volts, the power dissipated by
the resistor is 0.19 watt (P = EZ/R or 0.19 = 13.8%/1,000).
Current through the resistor will be 0.0138 ampere (1 =
P/E or 0.0138 = 0.19/13.8; as well, 1 = E/R or 0.0138 =
13.8/1,000). Because this example is a DC circuit, the
voltage always will be 13.8 volts and thé current 0.0138
ampere. As long as the resistor’s value rémains constant,
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its easy to calculate dissipated power.

Alternating current (AC) circuits
and applications are much more
complicated because the instanta-
neous voltage and current are not
constant. In order to equate the vary-
ing AC waveform to a DC equivalent
component, one must work in the
world of root mean square (RMS)
voltage and current, where Py =
Exms X Irms cos @.

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

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

the carrier’s voltage and current has
what amounts 10 an equivalent DC
component along with a component
at twice the original frequency. In
most cases of RF power measure-
ment, “power” refers to the equiva-
lent DC component of the voltage
and current product.

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

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

the voliage and current at each mea-
surement point.

This is the primary reason why
most RF carrier power measurements
are expressed in average power.

Which is the point

This is certainly true with regard 10
the signal level measurements made
in our cable TV networks. They are
expressions, in one form or another,
of the carrier’s average power. Cv

Ron Hranac is cansulting systems engi-
neer for Cisco Systems’ Service
Provider Engineering group and senior
technical editor for “Communications
Technology.” He ¢an be reached via e-
mail at rhranac@aol.com.

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

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

““Even before IP was
invented, carrier grade

implied not only

reliability, but also

better quality.”

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

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

Where’s my dictionary?

As an engineer, | believe that any
word used as the criteria for a prod-
uct’s inclusion in a telecommunica-
tions system needs a more precise
definition. To clarify this particular
term, | asked some of the major ven-
dors of telecommunications equip-
ment to give their definition of the
meaning of “carrier grade.” This col-
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umn contains their answers.

Given that my quest was for a def-
inition of a term that includes the
word “carrier,” you might ask why 1
sought definitions from vendors,
rather than carriers. The answer is
that 1 have a feel-
ing that the tra-
ditional telcos
would define this
metric by exam-
ple, specifically
their own. 1 don’t
believe that cable
wants to live
with a definition
created by our competitors. Ven-
dors, on the other hand, have 10 sell
1o many markets, so they need to
formulate answers that meet the cri-
teria of all of them. In this light,
“carrier grade” becomes far more
than a measure of reliability.

History

Dan Paone, the Antec vice presi-
dent for the Arris Cornerstone prod-
uct line, provided some historical
perspectives on the origin of the
term “carrier grade.” He noted that it
was early data applications that
drove the requirement for something
better than the quality of service pro-
vided for local voice calls.

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

ffCarrier Grade:” More
Than Just Reliability

way, even before 1P was invented, car-
rier grade implied not only reliability,
but also better ¢uality transmission.

Dr. John Pickens, Com21’s chief
technical officer and a major con-
tributor to the PacketCable stan-
dard, provided a modern refinement
to the meaning of quality transmis-
sion. His definition of carrier grade
includes “performance,” which he
explains is the minimization of la-
tency and jitter in a network used to
transport packets.

Pickens also adds scalability as a
carrier grade requirement. He
points out that scalability includes
not only subscriber growth, but the
ability to gracefhlly adjust for vary-
ing traffic loads

Reliability

Lucent’s Harrison Miles, director of
CableConnect Sdlutions, focuses on
both reliability ahd features as re-
quirements for carrier grade systems.
He provided somie fine-tuning on the
reliability factor by reminding me
that a system can be called carrier
grade, even though not all the com-
ponents of the system have five nines
of reliability.

“The definition of carrier grade
comes from the Bellcore LSSGR doc-
ument that set up failure group sizes.
1t gave guidelines beyond individual
picces of equipment and included
the concept of a failure group.”

Equipment outages in any failure
group might causd a certain number
of subscribers 1o lpse service, but no
one piece of equipment would cause
a wide area failure, As individual
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pieces of equipment become more
critical to the health of the total sys-
tem, however, the need for their relia-
bility increases, and they are more
closely tracked in terms of failure
occurrences.

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

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

“There is an industrywide feature
set that provides revenue from busi-
ness and residential customers. In
addition, there are certain essential
features, such as E911, that a carrier
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grade telephony system must be able
to provide,” Harrison said.

Dan Middleton, Nortel vice presi-
dent of marketing and business de-
velopment, stressed another
important feature-related attribute of
a carrier grade system in an 1P tele-
phony implementation.

“Carrier grade systems need to
have a service creation capability,
which allows a service provider to
create new applications. These new
capabilities can be made unique 1o
each customer, with widely available
JAVA programming tools.”

For systems based on an 1P plat-
form, this capability is needed 1o
take full advantage of the potential
benefits from both future and present
integrations of voice, data and video.

Middleton agreed with Harrison
that reliability could vary between
parts of a carrier grade system and

added that both the application and
the failure group size affect the
need for netwoprk element fault tol-
erance. This in turn affects factors
such as the need for equipment re-
dundancy. He noted: “The system
designer needs 1o figure out where
the critical points are and protect
them from failing.”

“Maintain-ability”

In addition, Middleton affirmed
that carrier grade systems must be
scalable and in¢lude maintenance
tools that allow system health checks
and upgrades without taking sub-
scribers out of gervice.

Mark Bakies, manager of cable
communications solutions for Cisco
Systems, expressed similar views re-
garding maintenance.

“Operators and vendors are usually
not willing to make customer premise

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

need more reliability. This holds even
more true in the network core, where a
gigabit switch router may need route
redundancy or multiple links to guar-
antee end-to-end reliability.”
Maintenance work can cause

-
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downtime to exceed acceptable limits
if the system is not designed to con-
tinue operation during maintenance.
Part of Bakies’definition of carrier
grade includesithe concept of hot-
swappable conjponents and redun-
dant network ¢lements operating in a
standby mode.|

When netwark elements are re-
quired to be taken out of service for
maintenance of upgrades, a standby
unit has all the|necessary call state
and routing infbrmation and is pre-
pared to kick into active service in a
fraction of the fime required for a
full reboot.

But how do you know?

Finally, everybne agrees that none
of these parameters are meaningful
without a way th measure their at-
tainment. A carfier grade system
must, therefore, include tracking and
measurement ta ensure the system
meets its servicd goals consistently
over time.

To sum up, the working experts
who are responsible for “carrier
grade” IP telephpny implementations
require more than five or six nines of
system reliability to define a carrier
grade system.

Their definitions certainly include
failure containmgnt by constraining
failures to noncritical failure group
sizes, built-in redundancy, and fault
tolerance where fequired. However,
they also include|scalability, revenue-
generating featurts, nonservice-af-
fecting maintenance, and quality of
transmission measured by minimized
jitter and latency.

Finally, they agtee that carrier
grade attributes rieed to be measur-
able and tracked over time. CT

Justin Junkus is applications engineer-
ing director for Antec and president of
KnowledgeLink. H¢ can be reached at
Jjiunkus@knowledgrlinkinc.com.

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

Or Simply

Although the grumbling still lingers
over broadcast formats, copy protection
and must-carry rules, cable operators
are well-positioned 10 make money
from high definition TV (HDTV)—
once consumers start buying the sets
and the necessary decoders.

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

J HDTV-RELATED REVENUES (IN MILLIONS)

2001 2002 2003 2004 2003
Subsidies $5 $74 $324 $262 $57
Ad revenues (after subsidies) $18 $133 $448 $1.191 $B96
v $16 $143 $714 $1.458 $2.718
Datacasting $0 $1 $8 $31 $92
TOTAL $39 $351 $1,494 $2.942 $3.763
Source: Forrester Research

Where’s the money to come from?
According 1o Forrester Research, ad-
vertisers and broadcasters will be
waiting in line to spend big bucks on
targeted advertising and equipment
subsidies. What’s more, datacasting
and interactive services detivered via
HDTV signals offer additional rev-
enue potential for cable systems.

Growth and subsidies

In its new report “HDTV: High-De-
mographic TV,” Forrester predicts
that HDTV ad revenues will hit $133
million in 2002 and peak at $1.191
billion in 2004 (See Table 1). Why?
Because advertisers are cager 1o target
their message to affluent buyers of
HDTV sets. If you haven't already
geared up your digital insertion
equipment to handle ads for your
digital cable offerings, you may want
1o get started. The bean counters at
your operation will surely want a
piece of this revenue pie.

What's more, because broadcasters
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$74 million in 2002 and skyrocket to
$324 million in 2003.

Subsidies, combined with falling
prices, will drive HDTV penetration
from an expected 530,000 sets this
year 10 3.24 million in 2003, according
to Forrester projections. Because cable’s
HFC infrastructure offers the best
means for delivering that bandwidth-
hogging HDTV content, it’s sure to gar-
ner the lion’s share of these potential
subsidies. (See “High Definition Hold-
ing Pattern,” May 2000, page 91.)
Eventually, HDTV will change the face
of the digital converters you deploy.
Enhancements in decoder chips and
lower prices will enable vendors to in-
tegrate the decoders into sets-tops, TV
sets, and other cable and satellite gear
by the middle of the decade.

Where the bucks are

Of course, in order to get the subsi-
dies you'll have to carry the HDTV
content (there’s that political hot
potato again) and pass on some of

Big Bucks

Bravado?

the money to customers, predicts
Forrester. Still, anticipating that high-
bandwidth content is another reason
to continue pushing ahead with your
upgrades 1o 860 MHz.

In addition to money from advertis-
ing, its worth paying attention to
HDTV buyers hacause they are likely
1o purchase othey services from you as
well. Although le-lDTV demographics
aren't available in the report, Forrester
notes that 55 percent of buyers of pro-
jection TVs are online, and 26 percent
of those have myltiple set-tops in their
houses. Plus, they spend more each
month on their cable services. You've a
ready-made market for up-selling data
services and interactive TV,

In fact, if you think you've got a
handle on all those interactive and
Internet TV trialg and platforms, get
ready for a new wrinkle. Like all
other digital media, HDTV is expect-
ed to sing the interactive tune. Broad-
casters will want to include
e-commerce opportunities with their
programming, ant those high-defini-
tion ads will have interactive compo-
nents as well, predicts Forrester.

As the old saying goes, there’s no
rest for the weary. New applications
such as HDTV and competitive
threats will continue to fuel a relent-
less network upgrade pace.

(To purchase the report, contact
Forrester Research at (617) 497-7090
or www.forrester.com.)

Jemifer Whalen is editor of “Communi-
cations Technology.” What are your
thoughts on this topic? Send e-mail to
Jjwhalen@phillips.com.
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DATA

Op

en Access and

Multiple Service Providers

Has the open access/multiple service
provider issue made it onto cable’s
radar screen? It’s been a year since 1
explored this topic in detail (Cable '99
NCTA Technical Papers: “The Ex-
posed Headend: Enabling a Strategi-
cally Defensible Posture for Broadband
Telecommunications Services”).

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

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

Space does not permit me to simply
incorporate the entire “Exposed
Headend” paper in this month’s col-
umn, so I'll try to incorporate the
salient points.

Challenges involved

The fundamental challenges of ac-
commodating multiple service
providers on broadband cable net-
works are in the areas of services
monitoring and management, sub-
scriber billing, and service
quality/guarantees. Multiple service
providers include ISPs, application
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service providers (ASPs) and telepho-
ny service providers, among others.

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

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

An ISMS must perform four prima-
ry functions:

* Integrate back-office operational
and support databases to accommo-
date billing interfaces and support
functions such as external helpdesk
and network operations functions
Provide an infrastructure proxy to
accommodate QoS and other con-
figuration settings for external ser-
vice providers

Provide dynamic bandwidth man-
agement across the hybrid
fiber/coax (HFC) network for QoS
and other policy-based configura-
tion settings

Ensure proper (bidirectional) rout-
ing of subscriber data packets into,
out of, and across the HFC network
These functions are critical to
achieving a manageable multiple ser-

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

Routing

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

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

Bandwidth management

The need for dynamic bandwidth
management is not well-understood.
Several bandwidth/service manage-
ment packages available on the
market manage QoS from the head-
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end out to the Internet. These pack-
ages basically elicit various band-
width consumption behaviors on the
HFC side by throttling Internet ac-
cess for some classes of service.

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

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

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

Infrastructure proxies

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

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

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

Databases

As the cable industry has evolved
through acquisition and clustering,
many back-office database functions,
have become less useful than origi-
nally intended, or at least have not
been the target of integration efforts!
As systems have been acquired, for |
example, they often use different
graphical information systems (GIS)|
and billing packages. These typicall',l
remain in place.

As headends are eliminated through
system joining, the value of legacy
database and GIS packages often |
drops. Customer service representa- |
tives (CSRs) and construction persor-
nel, for example, often are blind to W
certain aspects of the joined systems
because of lack of integration with
legacy database and GIS systems. An
ISMS should be able to integrate these
packages into legacy packages for
smooth operation across all connectad
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TERRYWRIGHT

systems. Subscriber billing packages
fall into this category ps well.

Integrated Billing

In an open access ervironment,
billing is critical in a vdriety of ways.
The techniques used td integrate billing
functions with those of external service
providers, if not carefully thought out,
can impose unwanted thanges on the
entire service delivery paradigm.

For example, some gxternal service
providers will want mietered billing.
Metered billing is fine at the right
time, but it can have undesirable con-
sequences, especially If introduced
too early in the game | For example,
cable-based Internet afcess services
in Holland (flat-fee based) enjoy 50+
percent penetration b¢cause of me-
tered billing employed by the local
telephone companies.

A form of metering known as tiered
services is perhaps a hetter interim
billing approach: Subscribers need
not watch the clock of count packets,
so they can be happily getting further
hooked on your serviges. Perhaps a
good compromise wotlld be to im-
pose metered charges pn the external
service provider for resources con-
sumed by its subscribérs. End-user
billing would be up td the external
service provider.

Get it right the first time

It will be interesting to see how
“open access” accommodations
evolve. An interesting point to con-
sider as they do is thaj competition
from digital subscriber line (DSL)
providers and other bioadband play-
ers will likely intensify at the same
time. 1 doubt it would be a good time
to experiment with anything other
than the right approach. C+

Terry Wright is chief tethnology officer
for C-Cornet. He can bt reached via e-
mail at tlwright@c-cor.net.

Did this article help you? Let us know
your thoughts. Send an le-mail to
jwhalen@phillips.com.
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1984 SVl introduces subscriber passives using solder-sealed backplates for EMI protection.

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

1988 SVl is the first to produce a complete subscriber passive line using printed

circuit boards.

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

1995 SVI eliminates intermodulation distortion within subscriber passives.

1997 Svi cpnceives a ground-plane management system for subscriber
passives.

1998 SVI achieves Return Path Isolation of -35 dB in subscriber splitters without
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1999 SVI produces passives with all port surge protection compliant to IEEE C62-
41A3. SVl also, in 1999, increased the return path isolation to -40dB.
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Lucent is deploying new revenue-
generating solutions for high-speed data
over cable today. That means ultra-fast
Internet access, video-on-demand, even
full-featured telephony, all over one cable
network. Our CableConnect™ Solutions
are reliable, scalable, highly secure.
Equally supportive of mission-critical
business applications and mission-critical
interactive games. Change the way people
look at cable, and you change the way they
live, work and play. Lucent CableConnect
Solutions. We make the things that make

communications work.

Expect great things:




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

Audio codec requirements
Many cable operators are upgrad-
ing their facilities to provide two-way
capability. They are using this capa-
bility to provide high-speed Internet

protocol (IP) data services as per
ITU-T Recommendation ].83
(04/97), “Digital Multi-Program Sys-
tems for Television, Sound and Data
Services for Cable Distribution” and
ITU-T Recommendation J.112
(03/98), “Transmission Systems for

fEmbedded clients are

not confined to

residential use only;
they may be used Iin a
business as well.”

Interactive Cable Television Ser-
vices.” These operators now want to
expand the capability of this delivery
platform to include telephony.

The proposed Audio Codec Re-
quirements for the Provision of Tele-
phone Service Over Cable TV
Networks Using Data Modems is one
in a series of recommendations that
is required to achieve this goal. 1t
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SCTE Standards
Submitted to ITU-T

provides guidance on audio (voice)
codec selection that will provide a
high-quality interoperable service. It
specifies the audio codecs that are to
be used in the provisioning of tele-
phone services over cable TV distrib-
ution networks using 1P technology
(that is, 1P CablePhone service). It
also addresses codec options and
packetization issues.

Architectural Framework
Also on its way to 1TU-T Study
Group 9 is the proposed Architectural
Framework for the Delivery of Time-
Critical Services Over Cable TV Net-

works Using Cable Modems. At a
very high level, the IP CablePhone ar-
chitecture contains three networks:
the cable modem hybrid fiber/coax
(HFC) access network, the managed
IP network and the public switched
telephone net-
work (PSTN).
The cable modem
termination sys-
tem (CMTS)
provides connec-
tivity between the
cable modem
HFC access net-
work and the managed P network.
Both the signaling gateway (SG) and
the media gateway (MG) provide
connectivity between the managed 1P
network and the PSTN.

The cable modem HFC access net-
work provides high speed, reliable
and secure transport between the cus-
tomer premise and the cable head-
end. This access network may

provide all cable modem capabilities,
including quality af service (QoS).
The cable modem HFC access net-
work includes the following compo-
nents: the cable modem, multimedia
terminal adapter (MTA) and CMTS.
The managed IP network serves
several functions. First, it provides
interconnection between the basic 1P
CablePhone functipnal components
responsible for signaling, messaging,
provisioning and QoS establishiment.
In addition, the managed IP network
provides long-haul 1P connectivity
between the other managed IP and
cable modem HFC networks. The
managed P network includes the fol-
lowing functional tomponents: call
management server (CMS), an-
nouncement server (ANS), several
operational suppoit systems (OSS)
back-office servers, SGs, MGs and
media gateway controller (MGC).

Network call signaling

The proposed Network Call Signal-
ing Protocol for the Delivery of Time-
Critical Services Over Cable TV
Networks Using Data Modems is
based on the media gateway control
protocol (MGCP) y1.0. 1t was the re-
sult of merging thd simple gateway
control protocol (§GCP) and the IP
device control (1IPDC) family of pro-
tocols, as well as input generated by
the people who developed this pro-
file. This recommendation provides a
network-based call-signaling protocol
necessary to establish connections.

This document describes a profile
of an application programming inter-
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TEDWOO

face (API) called the media gateway
control interface (MGCI) and a corre-
sponding protocol called media gate-
way control protocol (MGCP) for
controlling voice-over-1P (VoIP) em-
bedded clients from external call con-
trol elements. The MGCP assumes a

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

AMIL  Wireless Systems

RETURN PATH OVER
AML LINKS

OFFER MORE SERVICES
INCREASE REVENUE
ADD PROFIT
QPSK
64 QAM
256 aAm
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An embedded client is|a network
element that provides two or more
traditional analog access|lines to a
VolP network, or possibly one or
more video lines to a VolP network.
Embedded clients are ndft confined to
residential use only; they may be
used in a business as wejl.

Embedded clients are pised for line-
side access and are expetted to have
line-side equipment (su‘ih as analog
access lines with converjtional tele-
phones associated with them, as op-
posed to trunk gateway).

The MGCP assumes acall-control
architecture in which th¢ call control
intelligence is outside of|the gateway
and handled by externaljcall-control
elements referred to as call agents. The
call agents will synchrorfize with each
other to send coherent comments to
the gateways under their control.

The MGCP defined i1 this particu-
lar document does not define a mech-
anism for synchronizing call agents,
however, although futufe IP Cable-
Phone specifications mdy specify
such mechanisms. |

Dynamic @oS

This proposal for Dygamic Quality
of Service (QoS) for the Provision of
Real-Time Services Over Cable TV
Networks Using Data Modems re-
quires a client device td obtain access
to network resources. Ih particular, it
specifies a comprehensive mechanism
to enable a client devici to request a
specific QoS from the dable modem
network. Extensive examples illus-
trate the use of the spefification.

The scope of this specification is
to define the QoS arc‘)itecture for
the access portion of the Packet-
Cable network. Cv |

|
Ted Woo is director of standards for the
Society of Cable Telecorsmunications
Engineers. He can be regched via e-mail
at twoo@scte.org.

Did this article help you? Let us know
your thoughts. Send an p-mail to
Jjwhalen@phillips.com.
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Powering The Heart Of
Your Network

The Lectro GPS™ Family of
Generator Powering Systems offers
a new dimension in emergency back-
up powering reliability. Broadband
powering will never be the same with
the introduction of

Micronode™ _ =
Standalone A\*| g
Generator M
and the .
Mininode™ :

Generator Powering System.

Look at these features:

« Virtual Unlimited Backup Time-
GPS picks up where utility power fails
keeping your critical network up and
running indefinitely.

« Flexible Installation— Generators
may be placed in a remote location

away from the power supply cabinet
and batteries. For applications where
natural gas lines are not installed, an
optional propane sidecar is available.

« Easy Service & Maintenance-
GPS offers quick front access to
routine maintenance points.

« Meets UL Agency Safety
Standards— The Micronode standby
generator system meets the new UL
standard for Stationary Engine

Generator Assemblies (UL 2200).
The Mininode Generator Powering
System, being comprised of both

a standby generator and two power
modules, conforms

to the

uL
standard
for uninterruptible

power supply equipment
(UL 1778).

+ Quiet Operation- Optional addi-
tional noise reduction features are
available for noise abatement in
residential settings.

+» Low Emissions— GPS meets strin-
gent air emission standards including
those set forth by the California Air
Resources Board.

« Status Monitoring Interface
Flexibility— Choose between an
industry standard RS232 serial data
port or an embedded transponder
enabling direct RF connection.

GPS Powering Systems —
Your Best Option

Our newest Mininode system
achieves higher power density by
providing 48 Amp capacity from only
two power supplies along with instal-

Mininode™

lation space for up to eight batteries.
For new or retrofit applications
that require DC generator powering,
Lectro’s Micronode provides 2.4 kW
output power for distributed net-
work applications. A dual cabinet
compartment design separates the
control section from the generator.
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Broadband Powering Like
Never Before

Lectro’s GPS family of backup
power and generator systems
provide the peace of mind that
your subscribers will appreciate.
Mininode™ offers dual 24 amp CPR
power supplies to accommodate
higher telephony penetration,
minimizing the number of power
supply locations.

Because They Depend
On Continuous Service

Critical online services require
backup power. Hospitals, 911
emergency services, air traffic
controllers—all require reliable,
uninterrupted power.

The Lectro Family of GPS
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standing guard over your HFC
network—ever ready to provide the
critical uninterruptible power your

Your Network

Visit our websites at www.lectro.com or www.invensys-energy.com for more information
on the entire family of powering products offered by Invensys Energy Systems.

Invensys Energy Systems - North America

8380 Capital Blvd
Rateigh, NC 27616 USA

Phone: (919) 713-5300
(800) 551-3790 (USA only)
Fax:  (919) 713-5350
Email: salesinfo@invensys-energy.com

network needs. Call us today and
discover how Lectro’s Generator
Powering Systems can help ensure
network management peace of mind!
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Adelphia’s Brain Trust: From left to right, Vice President of Engineering Dan Liberatore, Chairman and Chief Executive Officer John Rigas and
Executive Vice President Michael Rigas. All photos courtesy of Adelphia Communications
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Nnology Award

By Jennifer Whalen

It takes more than technology to make a greet
cable company. Rather, it's an innovative blend
of technology, business acumen and foresight
that will transform a cable system from a tre-
ditional supplier of entertainment fare to a nea-

tionwide
provider.

such a company, and

broadband

Adelphia Communications Corp. is

telecommunications

its achievements have:

earned it Communications Technology's 2000

Service in Technology award.

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

What's more, the MSO's residential product of-
ferings not only include basic cable, digital cable
and high-speed data services, but also long-dis-
tance telephony, paging and home security. Local
telephony and interactive TV aren’t far behind.

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

NNr * HNE I F 1]
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Adelphia is well-positioned to leverage its ABS
network to deliver still more services to both its

residential and business customers and to contin-
ue 10 attract new custorers. The MSO is in the
midst of an aggressive upgrade of its cable plant
and expansion of the ABS backbone, explains
Mike Rigas, executive vice president of Adelphia.

“We believe that it's very important that we
launch new products, and we can’t do that until
we get the plants upgraded and have the band-
width for modems, digital converters and telepho-
ny,” Rigas says. “We're also feeling the competition
from (direct broadcast satetlite, or DBS). We need
the bandwidth so that we can compete elfectively
with DBS. We helieve there’s a window out there,
and we need 10 hit that window in terms of
launching new products and generating new rev-
enue strcams.”

The MSO expects to spend about $1 billion on
its upgrades over the next two years. Adelphia in-
tends to upgrade about 83,000 miles of plant by
the end of 2001, inctuding 33,000 miles this year.
Prior 1o the acquisitions, it had 44,250 miles of
plant. About 52 percent of that had been upgraded
10 550 or 750 MHz, and 26 percent was two-way
active. Today, Adelphia has 115,000 miles of plant,
32 percent of which has been upgraded to 550 or
750 MHz, and 16 percent is two-way active. >
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Node plus one architecture
Adelphia primarily is using 750
MHz and 860 MHz amps from C-Cor
and General Instrument (now Motoro-
la) in its upgrades. Projects started
after Jan. 1, 1999, will be upgraded to
750 MHz, while those begun after
Feb. 1, 2000, will get 860 MHz of

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

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

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

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

It's clear from these initia-
tives that Adelphia’s top execu-
tives and engineers are well
underway in transforming the
company into a premier suppli-
er of broadband telecommuni-
cations services.
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bandwidth. The reverse path will be
activated at the same time, Rigas adds.
Adelphia wants its architecture to be
well equipped to handle an influx of
new subscribers and service launches.
“We decided that the key characteris-
tic of our network should be reliabili-
ty,” explains Dan Liberatore,
Adelphia’s vice president of engineer-
ing. “So we are building a fiber node,
and off of that fiber node is typically
no more than one amplifier. In some
cases, there’s a second or third amp,
but that’s very rare. The network is
not defined by how many homes in a
service area, but by the amplifier cas-
cade. Typically that comes out to
about 100-plus homes, but we do
have nodes that are in the tens of
homes and nodes that are in the cou-

ple hundreds, depending on density.” §

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

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

One head is better than two
The recent acquisitions, while in-
creasing Adelphia’s footprint and sub-
scriber base, haven't made the upgrade

process any easier.

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

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

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

“We have over 600 headends today,
and at the end of the upgrade there
will be about 100,” added Liberatore.

Adelphia plans to interconnect most
of the remaining headends with each
other through its ABS backbone, so
that it can offer those systems its tele-
phony, digital cable and Power Link
(high-speed data) services.

“We've been aggressive as far as
connecting headends and putting the
lion’s share of the headend equipment
for DOCSIS (Data Over Cable Service
Interface Specification) modems or for
digital converters in one place,” Rigas
says. Adelphia already has one
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Technicians Dave Marshall and Doug Moore keep the headend running smoothly in Adelphia's Longview,

Wash., system,

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

The headend consolidation offers
Adelphia economies of scale for pur-
chasing equipment and launching
products. Maintenance is also easier,
explains Rigas.

“When we consolidated all the ad-
dressable controllers in one place and
the other things we did to centralize
equipment, that gave us flexibility to
react to the marketplace quicker than if
the equipment had been scattered out
all over the company,” adds Liberatore.

The centralization effort and ABS
interconnection also enables Adelphia
to offer advanced services to its small-
er systems.

“If you have a 5,000- or 10,000-sub-
scriber system, it’s expensive to launch
a major headend for digital, for
modems and for telephony. If you
have that system tied into a major
headend somewhere else that also
serves a number of other small sys-
tems, it becomes much more cost-ef-
fective,” Rigas continues.
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Connecting the headends also en-
ables Adelphia to share programming
between its systems.

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

Nationwide footprint

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

ABS already has sold more than
360,000 access lines to business cus-
tomers and recently spearheaded a
consortium that landed a $228 million,
five-year contract to provide voice,
data, video, basic digital transport and
Internet services to all three branches
of Pennsylvania’s state government.

The ABS backbone plays a critical
roll in Adelphia’s strategy to expand

its cable modem coverage and launch
residential telephony services.

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

ABS currently has 22 Lucent 5ESS
voice switches or remote switching
modules installed for local telephony,
and another nine are planned for oper-
ation during the first half of this year.

IP telephony underway

Telephony plays an important role
in Adelphia’s residential strategy as
well as its offerings to business cus-
tomers. The company already resells
long distance service to its cable cus-
tomers and has nearly 60,000 sub-
scribers. But it has retail ambitions of
its own and is poised to launch an In-
ternet protocol (IP) telephony trial.

“We think there is a great potential
with telephony to generate revenues,
compete with the telephone companies
and take part of the pie. We feel that
our platform allows us to get in the
business easily. And we also have the
contact with the customers, which
would allow us to market the services
and package what we have,” says Rigas.

“We all feel that we're in a good po-
sition to offer residential telephony be-
cause of the ABS infrastructure thats
in place—the switches, the processes,
the operations center. All of that has
been in place for awhile, so by leverag-
ing off of that, we feel theres only a lit-
tle more to do to get to the residential
piece,” adds Liberatore.

Adelphia hopes to have its IP tele-
phony trial up and running this
month in the suburbs of Buffalo, N.Y.
It plans to offer commercial service
later this summer or in the fall, Rigas
says. The MSO also has been testing
circuit-switched telephony with 30
friendly users since 1996.

So why the interest in an IP solu-
tion? “We chose IP technology



ADELPHIA

COMMUNICATIONS
CORPORATION

AS A RECIPIENT OF THE

SERVICE IN
TECHNOLOGY AWARD

+

YOUR FRIENDS AND
COLLEAGUES AT

POWER & TEL

Power

el




IADELF’HIA'S RESIDENTIAL IP TELEPHDNY TRIAL NETWDRK

1

4 ABIZ central office Headend _ Field/customer premise o
J DHCP server
l\ ] CMTS
Digital P || Data
il switching é — gateway Router switch CMTS
system S
Node \ NID
Add/drop
multiplexer Network interface
device
because we believe, in the long run, slep with circuit-switched, we will get standpoint, we put an IP gateway in

it’s the most efficient way of doing
telephony,” says Liberatore. “The
world seems to be moving from cir-
cuit-switched to packet-switched tech-
nology. Rather than take an interim

there with packet-switched and get

there as quickly as we can.”

But that doesn't mean Adelphia
won't use its investment in all of those two things, we believe we're in good
5ESS switches. “From a technical

Congratulations Adelphia Cable!

2000 SERVICE IN TECHNOLOGY AWARD RECIPIENT

front of the existing switches. So that
capital is already in place. And DOC-
SIS 1.1 is coming along. With those

shape 1o take the IP route.”

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

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

u

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

CONGRATULATIONS

Dan Liberatore

Vice President of Engineering

and the entire engineering staff at

ADELPHIA CABLE

for winning this year’s

SERVICE IN TECHNOLOGY AWARD.
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innovation change the way people see TV.

We are proud to support you in your efforts
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DigiPoints
The Digital Knowledge Handbook
Volume Two

Justin Junkus

This new volume of Digipoints provides you
with useable information on the challenges and
opportunities of digital technology. It focuses
on the digital equipment and systems that
comprise a digital operation and tells

you what you need to know to install and

maintain digital technology in cable.

ISBN # 1-930634-05-6
Order # TR-53
Member $75/Nonmember $90

—— Contact the SCTE Bookstore at
~  Phone: 610-363-6888
[ Fax: 610-363-5898

E-mail: bookstore@scte.org
140 Philips Road * Exton, PA 19341-1318 order online at

www.scte.org

SCTE accepts MasterCard,VISA and American Express. No COD. Nonmember prices apply unless your valid SCTE member number or dues
payment are included with your order. Al shipping charges must be paid in advance. For rush orders please call for details.
Contributions to SCTE are not deductible as charitable contributions for Federal income tax purposes.
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Baseline for

Bundles
Industry Slugger

Bats 1,000

By the CablelLabs Staff

Last month marked the 12th certification wave
at CableLabs, proof that the process is stable

and that vendors can add features while
remaining interoperable.

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

In fact, DOCSIS is morphing right along with
the high-speed connectivity that it enables. No
longer is it simply a physical layer (PHY) and
media access control (MAC) protocol for broad-
band Internet connections. Now, DOCSIS repre-
sents an ever-broadening and deepening
foundation supporting an expanding array of
high-speed digital services.

“A year ago, when people said ‘DOCSIS,’ they
were talking about a stand-alone device that con-
nected a home PC to the Internet,” says David
Bukovinsky, vice president of broadband services
technology for CableLabs and the executive
now overseeing both DOCSIS and its
close technological partner, Pack-
etCable. “Now, and espe-
cially with (DOCSIS)
1.1, the spec becomes a
core enabler of higher

level services.”

What constitutes “higher level” services? Any-
thing that works better at a higher speed that
can be reasonably guaranteed through quality of
service (QOS) extensions in forthcoming DOC-
SIS 1.1 equipment. Examples include in-home

06|00 CT105



networking, streaming media includ-
ing Internet protocol (IP) telephony,
and “twitch”-style games.

DOCSIS 1.0 tally: 38
Modems, 3 CM1Ss

“We've far surpassed high-speed
data,” Bukovinsky says.

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

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

> | Data’s Future

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

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

The industry ended 1999 with
nearly 2 million high-speed data
subscribers, hooking up 17,500
customers a week, even before
the retail modem availability.
With DOCSIS-certified cable
modems widely available at re-
tail outlets, cable-delivered high-
speed broadband services will
expand, which is good for cable
operators and customers alike.
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community submitted 38 modems
and 2 headend/CMTS systems. It was
one of the largest showings yet,
Bukovinsky says, noting that the certi-
fication process is stable enough to
probably begin moving toward vendor
“self-certification” for DOCSIS 1.0
products by the end of this year.

But it’s not just the strong show-
ing from the vendor community
that’s important. So are the types of
equipment submitted—including
several feature-enhanced versions
that prove that manufacturers can
and will differentiate their gear
while remaining interoperable.

Among the submissions:

* A modem that included a 4-port

Ethernet hub, built-in firewall and

network address translator (NAT),

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

“Now, and especially with

(DOCSIS) 1.

y the spec

becomes a core enabler of
higher level services.”
-David Bukovinsky, CablelLabs

useful for cable operators who want
to provide technological options for
small businesses. Status check: One
submission, not yet certified.

A modem that connects to the PC
with a universal serial bus (USB)
connector, important because the
device can be installed without hav-
ing to open the PC. Status check: 3
submissions, 3 certified.

Internally installable modem cards,
for the nascent but promising origi-
nal equipment manufacturer (OEM)
segment, meaning PC manufacturers
who build-in cable modems while
assembling a PC system. Although
no cable modem cards passed in
Certification Wave No. 12, Bukovin-
sky says it’s simply a matter of time
until they do—which will likely give
an important boost to the industry’s
weekly installation rates. Bukovinsky
says CableLabs needs to remain vigi-
lant about the hostile RF environ-
ment inside the PC housing, to
ensure that it doesn't adversely affect
cable modem data. Status check: Sev-
eral submissions, none yet certified.

The potential benefits to cable are
enormous.

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

Plus, gateways, once strapped onto
the sides of homes, serve as a conve-
nient way to upsell existing customers
to advanced services as they become
available, without having to schedule
a service call.

“Our member companies love the
idea because it simplifies matters for
them and their customers,” Bukovin-
sky explains, outlining a future service
scenario where cable CSRs “can say:
‘You take basic and digital, and now
you want to try phone? No problem.
And while I have you on the line, let
me point out that you get an even
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> CableLabs Certified Products

Modems
3Com (2)
wWWww. 3com.com

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

Askey (2)
www.askey.com

Best Data
www.bestdata.com

Cisco
WWW.CISCo.com

Com21 (5)
www.com2]l.com

Dassault
www.dassault-at.com

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

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

Philips
www.be.philips.com

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

Samsung
www.samsungtelecom.com

Sony
wWWw.sony.com

Terayon (3)
Www.terayon.com

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

Toshiba (4)
www.toshiba.com/taisnpd

Turbocomm
www.turbocomm.com.tw

Cable modem
Termination systems
Arris Interactive
WWw.arris-i.com

Cisco
WWW.CISCO.com
Motorola

www.motorola.com
www.sharewave, com

deeper discount if you try our cable
modem service, t00.”

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

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

The next certification round for
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DOCSIS gear is in full swing as of this
writing, with results expected
in late May.

Enter DOCSIS 1.1

And that just “plain old” DOCSIS.
The next version of the spec is well un-
derway, too. Bukovinsky and multiple
system operators
(MSOs) familiar with
the technology are
quick to point out that
most 1.0-version
modems shipping now
include silicon that is
upgradable to the newer
1.1 spec through a soft-
ware download.

What makes 1.1 different? The short
answer: QoS parameters. With QoS,
cable operators will be able to guaran-

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

Perhaps more importantly, DOCSIS
1.1 is ground zero for the PacketCable
specification, which is focused on
voice-over-1P (VoIP) and multimedia
services. That means gateways and
MTAs will start to emerge in lockstep
with the DOCSIS 1.1 specification.

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

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

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

“It means that if a 1.1-based cable

“DOCSIS is morphing

right along with
the high-speed
connectivity that
it enables.”

modem wants to download a new
image, there’s a digital certificate that
verifies that the code layer is valid,
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and that it came from the MSO,”
Bukovinsky says, adding: “It's an MSO
control point.”

Future ready

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

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

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

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

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

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

Everyone is eagerly anticipating

the new services made possible

by PacketCable, including telephony
and videoconferencing over cable
networks and the Internet. But

before jumping in head first,

Deware that it comes with complex

sSecurity concerns that you'll need
to guard against.




NrOTEecCt
| ‘'PacketCable
» Services?

cification (DOCSIS) security,
t it has many additional security
quirements. The purpose of any
urity technology is to protect
value, whether it is a revenue
stream or a purchasable information
sset. The proper engineering task
o employ a reasonably priced se-
ity technology to force any user
h the intent to steal or disrupt
etwork services to spend an
unreasonable amount of money
to circumvent it.

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

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

What’s at stake

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

PacketCable is vulnerable to a
variety of security threats, including:
* Theft of service
* Bearer channel information threats
* Signaling channel information

threats >
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+ Service disruption threats
Repudiation

heft of service

IP telephony network services may
+ stolen from either the network or
»m the media terminal adapter
{TA). The MTA is on the sub-

-iber’s premises and is essentially the

:lephone handset” used for attach-
3 to an IP phone network.

One or more MTAs masquerades as
other MTA by duplicating its per-
anent identity and cryptographic
ys. The secret cryptographic keys

n be obtained by either breaking the

ysical security of the MTA or by
iployin: cryptoanalysis. When an

il LINE

» | Sec rity To Even the Score
As @ end-to-end application,
Pacl tCable uses Data Over
Cab' Service Interface Specifi-
catic . (DOCSIS) security, but it
has ' any additional security
reql ements.

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

A PacketCable IP telephony
network must be at least as se-
cure as today’s public switched
telephone networks (PSTNs).
Much of PSTN security depends
on the fact that each telephone
is connected to a dedicated line.
In order to provide the same
level of privacy and resistance
to denial-of-service attacks in a
PacketCable Internet protocol
(1P) telephony network, where
both voice and signaling data
are transmitted over a shared
cable network and an IP back-
bone, appropriate cryptogra-
phy-based security mechanisms
must be implemented.

e

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

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

An MTA is responsible for initiating
and receiving telephone calls to and
from another MTA or the PSTN and
negotiating quality of service (QoS).

Compromising an MTA can result in:
* MTA clones capable of charging

phone calls to someone else’s ac-

count, violating privacy, perpetrating

identity fraud and downloading a

code image that illegally enables en-

hanced features within the MTA

¢ An MTA running a bad code image
that disrupts telephone calls made
by other MTAs or degrades network
performance

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

Services are at risk of being stolen
include:

* Long distance phone calls

* Local (subscription) telephone
service

* Video conferencing

 Network-based three-way calling

* QoS

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

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

Alternatively, downloading an ille-
gal code image using some illegal
out-of-band (OOB) means also can
enable these services. Such service
theft is much harder to prevent—a
secure software environment within
the MTA may be required. But in
order for an adversary to go through
this trouble, the price for these
MTA-based services has to make
the theft worthwhile.

As a result, valuable services cannot
be implemented entirely inside the
MTA without a secure software envi-
ronment in addition to tamper-proof
protection for the cryptographic keys.
While a secure software environment
within an MTA adds significant com-
plexity, it is an achievable task.

Threats to the hearer channel
Bearer channel information threats
involve the breaking of privacy of

“Internet

communications are
inherently insecure ...

so sophisticated

security methods

are necessary.”

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

06|00 CT115



SECURITY ARCHITECTURE
|

pkt-s6' RTP (RCA+MMH)
pid-57: RTCP (IPSEC)

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

Bearer channel information may be
recorded and analyzed over a period
of time until the encryption keys are
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discovered with cryptoanalysis. The
discovered information may be valu-
able for some time.

Signaling channel
Intormation threats

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

other network elements, as well as
protocol manipulation atfacks, also
apply in the case of the signaling
channel information threats.

MTA cloning attacks mlounted by
the owner of the MTA theoretically a
possible. An owner of an' MTA may
distribute clones to the unsuspecting
victims, so that he or sh¢ can monitc
their signaling messages for informa-
tion with marketing valije. The pote)
tial benefits of such an aitack seem
unjustified, however.

A caller ID can be revealed, even
though a phone number is unlisted
and the owner of that phone numbe
enabled caller ID blocking. Dialed
phone numbers and the type of
phone service customers use may be
gathered for marketing purposes by
other corporations.

Disrupting service

Service disruption thyeats are aime
at interrupting the normal operation
of the IP telephony network. The m.
tives for denial-of-service attacks ma
be malicious intent against a particu
lar individual or agains| the telepho
company. Or it even can be a com-
petitor who wants to degrade the pe
formance of another setvice provide
and use that informatidn in an adver
tising campaign.

A perpetrator could manipulate th
protocol to close down current tele-
phone connections. This might be
achieved by masquerading as an M1
that is involved in a telephone con-
versation. The same effect may be
achieved if the perpetrator impersor.
ates another network ¢lement, such
as a gate controller or an edge route
during either call setup or voice
packet routing,

Depending on the signaling protoc
security, it might be possible for the
perpetrator to mount this attack from
the MTA, in the privacy of his or her
own home. Clones of MTAs and othe:
network elements, as well as protocol

manipulation attacks, also apply in the ,.

case of the service disrtption threats.
MTA cloning attack¢ mounted by
the owner of the MTA 'theoretically
can be used in service disruption
against unsuspecting clone owners. >
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tHowever, since there are so many
other ways 1o cause service disrup-
tion, such an attack is unlikely.

The threat of repudiation

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

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

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

The security architecture
Unlike the PSTNs, the PacketCable
architecture (see Figure | on page
116) defines almost a dozen net-
worked components and the protocol
interfaces between them. These net-
worked components include the MTA,
call management server, signaling
gateway, media gateway and a variety
of operational support systems (OSSs)
and other servers. The PacketCable
securily specification addresses the se-
curity requirements of each con-
stituent protocol interface by:
* Identifying the threat model specific
1o each constituent protocol interface
* Identifying the security services (au-
thentication, authorization, confi-
dentiality, integrity, nonrepudiation)
required to address the identified
threats
* Specifying the particular security
mechanism providing the required
security services for each constituent
protocol interface
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There are a variety of techniques
used 10 secure these interfaces. In ad-
dition, the individual network ele-
ments must physically be protected
from autack.

BPl+

All MTAs must use DOCSIS v1.1-
compliant cable modems and must
implement baseline privacy plus
(BPI+). BPI+ provides security services
to the DOCSIS v1.1 data link layer
traffic flows running across the cable
network, including between computer
modem and CMTS. The BP1+ security
services operating in conjunction with
DOCSIS vi.1 provide cable modem
users with data privacy across the
cable network and protect cable oper-
ators from theft of service.

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

BP1+ does not provide any security
services beyond the DOCSIS v1.1
cable access network. The majority of
PacketCable’s signaling and media
wraffic flows, however, traverse the
managed 1P “back-haul” networks,
which lie behind CMTSs.

Because DOCSIS and PacketCable
service providers typically will not
guarantee the security of managed 1P
back-haul networks, the PacketCable

security architecture defines end-to-end
security mechanisms for all these flows.
End-t0-end security is provided at

the network layer through security ar-
chitecture for IP, or, in the case of MTA
medlia flows, at the application/trans-
port layer through real-time protocol
(RTP) application layer security. Thus,
PacketCable does not rely on BP1+ 10
provide security services 1o its compo-
nent protocol interfaces.

Security at the IP layer

Security architecture for the Internet
protocotl (IPsec) provides security ser-
vices at the 1P layer by enabling a sys-
tem to select security protacols,
determine the algorithms for the ser-
vices, and put in place any crypto-
graphic kevs required 10 provide the
requested services. IPsec can be used
to protect one or more “paths” be-
tween a pair of hosts, between a pair
of security gateways, or between a se-
curity gateway and a host.

IPsec can provide some security ser-
vices, including access control, con-
nectionless integrity, data origin
authentication, rejection of replayed
packets (a form of partial sequence in-
tegrity), confidentiality (encryption)
and limited traffic flow confidentiality.
Because these services are provided at
the 1P layer, they can be used by any
higher layer protocol, such as trans-
mission control protocol (TCP), user
datagram protoco! (UDP) and RTP, all
used by PacketCable.

IPsec is used on a number of dif-
ferent interfaces with varying securi-
ty and performance requirements,
so several different key management
protocols have been chosen for
different PacketCable interfaces.

On some interfaces it is Internet
key exchange (IKE), and on others
it is Kerberos.

Internet key exchange

PacketCable uses 1KE as one of the
main management protocpls for
[Psec. It is used on the interfaces
where there is not a very large num-
ber of connections (on the order of
100,000 or above) and the endpoints
on each connection know about each
other in advance. >



228CTOE00D . | ‘ " ‘



Making the CONNEction

TO YOUR CUSTOMERS

(4

To Your Bottom Line

= 1B -

=

INNOVIS
connecting people through technology
www.dstinnovis.com




In addition, content providers want
to control how copies of their materi-
al—especially copies that might be
produced in a customer’s home—can
be made. PVR and caching strategies
complicate copy-protection. Is a copy
stored on a set-top disk an authorized
copy? In a caching scheme, how does
the operator certify that every copy of
a given title has been purged once out-
side the content’s authorized window?

One more consideration: Because of
their mechanical nature, vibration and
heat generated, disk drives are the

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

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

Recommendations
Where does this leave today’s cable
operator seeking the most cost-effec-
tive, but flexible VOD solution? A few
guidelines may help ease the decision-
making process.

* Value simplicity: Look for straight-
forward, simple-to-execute, stan-
dards-based solutions.

* Prepare for success: Don't lock into
a solution for small-scale residential
deployments that fail to be economi-
cal with the inevitable growth of a
successful service.

* Consider price vs. cost: A thorough

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

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

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

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

When you're looking for a VOD server
that won't let you down...
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A hybrid approach?

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

‘fNE W
i a itersblocking

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

The hybrid solution has advantages
and disadvantages. Video servers must
be located at both the headends and

Introducing Water-blocking |
Shielding Tapes for Coaxial Cable i

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 eftects ot 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

Box 2323,
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repeated exposure and varying
temperatures.
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for — extend cable life now and
reduce downtime costs. The next
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PERMABLOK™ water-blocking
shielding tapes by NEPTCO.

Call 800.354.5445 today or e-mail us
at: neptco@neptco.com

U NEPTCO

lsceorpeoreted

30 Hamlet Street o Pawtucket, Rl 02861-0323 USA
Tel: 401-722-5500  Fax: 401-722-63
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hubs, but the headend backs up the
hub. Hot titles still must be duplicat-
ed, but not the whole content library
at each hub. Content management is
much more complex, but not impossi-
ble. Dedicated streaming bandwidth
still is needed from the headends to
the hubs, but not to the extent of a
pure centralized approach.

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

Disks in set-tops?

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

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

So is the set-top the most cost-effec-
tive location for storage in the net-
work? The disk significantly adds to
the set-top’s cost, and while each sub-
scriber needs a set-top, video servers in
hubs or headends only need to support
subscribers concurrently using the
VOD service. One copy of the content
centrally located that supports 10,000
users takes a lot less storage than stag-
ing it to 10,000 set-tops in homes. >
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Using DWDM, 1,550 nm amplitude

modulated (AM) fiber-based technolo-
gies can provide remote narrowcast
delivery of VOD channels for each
service area off each hub. One can ei-
ther RF combine the VOD channels
with other digital channels in the hub,
or remote the entire digital spectrum
in a passive optical hub design with
all services and RF mappings originat-
ing in the headend.

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

U.K.-based Telewest is one cable op-
erator using a centralized approach.
Telewest is placing video servers in re-
gional headends and using Harmonic’s
DWDM technology to deliver VOD
streams through hubs to the cus-
tomer’s service area.

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

Distributed architectures
The alternative to putting video
servers in the headend is to put them
in each hub and stream MPEG-2 con-
tent from the local hub. This approach
does not impact the headend-to-hub
network, other than creating some ad-
ditional reporting and management
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traffic. While this alternative calls for
duplicating content in each hub, it
can save headend-to-hub network up-
grade costs if the environment has lit-
tle fiber or if DWDM hasn't been
deployed. (See Figure 2 on page 219.)

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

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

Adams’ primary concern regarding
the centralized approach is cost.

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

Complex content issues

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

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

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

A video-on-demand (VOD) server in a regional
headend belonging to UK-based Telewest.
Telewest uses a centralized server approach.
Photo courtesy of nCube



ized video server, but also creates the
need for additional network band-

width to deliver the video from the
headends to the correct optical nodes.

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

Today's scalable video-server designs
allow single copies of content 10 be
shared across all streams supported by
the video server. This is achieved by
striping content across all the server’s
disk drives. Combined with a scalable
internal interconnect, this enables the
server 10 deliver whatever stripe of
video is needed for each video pump’s
output, while automatically balancing
each stream’s input and output load
across the entire server.

Reducing storage space

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

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

Video rental stores’ buy rates increase
with the number of titles on hand.
More products translate into more rev-
enue. But they also create the need for
more shelf space. Along these same
lines, large movie libraries and ad-
vanced VOD services—such as online
broadcast, distance-learning content,
network-based videocassette recorders
(VCRs) and video-enhanced Web
pages—dramatically increase the need
for video-storage shelf space. The ability
to support large, centralized libraries of
content can provide significant business
advantages that would not be feasible if
the content had 10 be duplicated on
multiple distributed video servers.

All video streamed to the network
originates from the disk drive. As a serv-
er grows 1o support more simultaneous
streams, the number of disk drives need-
ed 1o support the delivered bandwidth
must expand as well—independent of
the number of online titles. That, in
turn, provides plenty of online content
storage for advanced VOD applications
and the growing customer base.

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

Centralized servers also are better
able 1o provision and load-balance re-
quests because they serve a larger, more
statistically significant population shar-
ing a larger pool of resources. This en-
ables them to better avoid insufficient
capacity for any one location because
of localized hot spots of users, over-re-
quested titles or failed components.

Higher bandwidth demands

The primary disadvantage of the
centralized approach is that it requires
more network bandwidth from the
headends to the hubs 1o target deliv-
ery to each customer’s service area.
With the increased use of fiber, dense
wave division multiplexing (DWDM)
and synchronous optical network
(SONET) technologies, bandwidth
limitations can be mitigated in several
different ways. >

l DISTRIBUTED ARCHITECTURE

—

Optica! nodes

Master

headend
Traditional transport

v

\ 4
A

Content served at
hub leve!

Home area

Advantages

Does not require sigdificant
headend-to-hub bandwidth

May be quicker to deploy

Disadvantages

Complex content distribution
scheme

Smaller content library available
to customers

Rack space and powdr needs at
every hub

Complicated audit reuirements
from content providers

Additional personnel heeded for
maintenance and operation
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Deciding where to put the servers to
store that content gold mine is an
issue plaguing cable operators today.

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

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

The falling cost and increased capa-
bilities of video servers also are accel-
erating the deployment of VOD. The

> | To Centralize or Distribute:
That Is the Server Buestion
Video-on-demand (VOD) is
emerging as a technologically and
economically viable video delivery
system. Can you say, “At last?”

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

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

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

LINE

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

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

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

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

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

v

Dense wave division

\d

Content
multiplexing
served at (OWOM)
master
headend

\d

Hubs

Loy
ufe)

Home area

Centralized architectures

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

CENTRALIZED ARCHITECTURE
Optical nodes | g i’

Advantages
Much larger online content library
Minimal storage costs
Less rack space needed overall
Simplified content management

Easier maintenance and lower
operational costs

Disadvantages

Bandwidth intensive from master
headend to hubs

May require upgrades
to network
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Distributed

VD Servers

How Is This
Tug of War
Impacting Your
Architecture?

By Greg Thompson

As cable operators seek new revenue,
video-on-demand (VOD)] means more
than just movies. Today it includes on-
demand post-broadcast video delivery,
“personal TV,” Internet video, distance
learning, video caching, targeted ads,
video libraries and video mail. -
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> | Add Local Ads
To Digital Channels

Digital program transport streams

ing Picture Experts Group (MPEG)
splicing, digital program insertion
and digital-into-digital, gives you
the ability 10 insert local ads into
channels carried on digital cable.
TSI works as an extension of ex-
isting digital ad inscrtion systems.
Insertion into digital networks be-

tems to insert into analog channcls.
' Key equipment for TSI may al-

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

insertion (TSI), also known as Mov-

comes transparent in operations that
use video server-based insertion sys-

ready be present in your system. 1t

requires two components at the J
headend: An ad inserter and a l
transport stream remultiplexer. In
many cases, the remultiplexer is |
alrcady installed and functioning |
as a channel grooming device. En-
abling the remultiplexer 1o func- |
tion as an ad insertion switch
requires only a sofltware upgrade. |

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

means that feeds such as Headend In
The Sky (HITS) arrive at the local
headends with no cue information
whatsocver.

Analog cues still can be used with
this system, and to date, every inser-

/

Established 1975 MOTOROLA

HEADEND PRODUCTS

C8U DUAL CHAI

C6M-Il 1 GHz Modulator S450M (MODULATOR) S450 P
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tion system installed has used ana-
log cues 1o get the job done. Some
digital nctworks such as ESPN
NEWS and ESPN Classic Sports
have analog cues embedded within
their signals. These cues are separat-
ed out by the receiver and forwarded
1o the ad inserter directly. ©

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

Did this articlc help you? Let us know
vour thoughts. Send an ¢-mail to
Jjwhalen@phillips.com.

> Case study: Cox
Communications Phoenix

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

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

AUTOMATIC GAIN CONTROL
AND FM MODULATORS

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

FMT115 - FM stereo generator,
requency agile from 88-108
MHz; three per RU.

BTSC STEREO & SAP

MTS-2B - BTSC stereo
Jenerator, AGC, frequency
'esponse flat to 15 kHz, dual
nputs, 10-segment bargraph
hetering, automatic phase
jorrection and indicator, test
one for easy setup, compaosite
ind 4.5 MHz out; one per RU.
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MTS-5 - BTSC stereo generator,
AGEC, frequency response fiat to
14 kHz, dual inputs, 10-segment
bargraph metering, test tone for
easy setup, composite and 4.5
MHz out, optional internal SAP
generator inside; two per RU.

MTS4 - BTSC stereo generator,
frequency response flat to 14
kHz, dual inputs, 5-segment
bargraph metering, test tone for
easy setup, composite and 4.5
MHz out; three per RU.

SG-100 - BTSC stereo
generator; frequency response
flat to 14 kHz, test tone for
easy setup, composite out,

economically priced; three per
RU.

SAP-1 - Second Audio Program
generator, can be used without
stereo generator, or with stereo
generators that have a SAP
input, self-powered and
free-standing; three per RU.

SAP-2 - Second Audio Program
generator, dual inputs, for use
with and powered by our MTS
stereo generators; three per
RU.

SAP-5 - Second Audio Program
generator, can be installed
internally into our MTS-5.

It takes the right equipment to
offer quality stereo audio and
Surround Sound. With our
excellent performance and
unmatched features, Leaming is
your Sound Investment.

Call today for mare information
on our full line of stereo and SAP
generators.
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LEAMING INDUSTRIES

15339 Barranca Parkway
Irvine CA 92618
(800) 4-Leaming » (949)727-4144
www.leaming.com
Sales@leaming.com



VIDED SERVER-BASED

INSERTION

Video is automatically Digital programs and ser-
delivered to digital vices are delivered to
tier local inser- a statistical remulti-
Video spot | tion points plexer for grooming
into 8 multiprogram
transport stream

The inserter trig-
Server § Splicer gers a stat remux
device to splice
spots into target

Servers deliver transport ] digital streams
stream for splicing QA mux
Customizable
' @AM multiplex for distri-

- = =' bution to subscribers.

a TSI ad inserter can be connected, and the system is up and
running in less than five rack units of space.

TSI functions in a manner very similar to that of the ex-
isting digital-into-analog ad insertion systems. (See Figure
2.) However, for TSI configurations, the remultiplexer
takes the place of the video switch, and ads are delivered as
digital video broadcast/asynchronous serial interface
(DV'B/ASI) instead of composite video.

In addition to the DVB/ASI connection, the remultiplexer
is connected to the TSI ad server via an Ethernet network
for command and control. An industry standard application
program interface (API) operates over the Ethernet connec-
tion, providing digital cues from the remultiplexer to the in-
serter and carrying switch commands back from the inserter
to the remultiplexer. Video arrives over the DVB connection
and is spliced into the digital stream by command of the ad
inserter. While this all sounds simple, the work going on
inside the ad inserter and the remultiplexer is quite com-
plex. The task is akin to unwrapping a present under the
Christmas tree, sticking in a larger present, and then
rewrapping it with the same paper—without anyone notic-
ing and leaving no clues.

Fina: irme network cue tone

S
There is still work that remains to be done to enable cable
to take full advantage of TSI, with improvement in the cur-

rent cuc tone system being the most urgent. >

Analog insertion

Server

Yy Y Vv v

Server

[ .
Unified master Spot software with TSI

plug-in operates both
tiers as one system

control

Splicer

5 4

Server

Transport streams
insertion

Digital tier
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It's Not Just for Ads Any More

The ability to insert local ads into
channels carried almost entirely on
digital cable, such as ESPN NEWS
and ESPN Classic Sports, presents a
major advance toward adding new
advertising revenue streams to the
local analog cable ad insertion busi-
ness, as well as powerful motivation
for getting those digital channels
into the local line-ups. Digital pro-
gran transport streams insertion
(TSD), also known as Moving Picture
Experts Group (MPEG) splicing,
digital program insertion and digi-
tal-into-digital, has already proven
successful in cable system testing in
the United States.

This year cable operators will kick
off with the capability to drop local
video—ads as well as program-
ming—into the cable networks deliv-
ered 10 headends via satellite in
single or multiplexed program trans-
port streams and on to subscribers

al

via digital cable. This is a tremendous
opportunity—not just for marketing
messages to high-end customers, but
also as TSI is a revenue stream for
the local ad business. The develop-
ment of TSI is every bit as exciting as
the widespread arrival of autonated
multichannel ad insertion was.

15! goes to work

The opportunities of many new
digital cable services, such as digital
telephone and cable modems, bear
the encumbrances of technical staff
training and increased maintenance
issues, and exacerbate the land rush
that current technology already im-
poses on cable headends. Conversely,
TSI can make its home without ex-
cess baggage.

TSI has been implemented by most
manufacturers as a seamless exten-
sion of existing digital ad insertion
systems. From video encoding to

scheduling to delivery, insertion into
digital networks becomes transparent
to cable advertising operaliofps that
are already leveraging video server-
based insertion systems to ingert into
analog channels. This ineansithat no
operational changes are introluced,
and very little additional traifing is
required, for operators who under-
take the TSI expansion.

TSI does not significantly expand
the headend footprint of an insertion
system. In fact, the key equipment
for TSI may already be present. TSI
requires two components at the
headend: An ad inserter and J trans-
port stream remultiplexer. (See Fig-
ure 1 on page 212.) In many cases,
the remultiplexer is already installed
and functioning as a channel groomn-
ing device. Enabling the remultiplex-
er to function as an ad insertio|
switch requires only a software up-
grade. Once this upgrade is complete,
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Digital services promise to arrive

with gale-force impact on local
cable systems, demonstrably with
more spending on upgrades than
immediate revenue gains. Howev-
er, the arrival of cable channels
with specific demographic appeal
presents an opportunity to bolt
another booster rocket onto the
relatively young $3-billion local ad-
vertising industry and help offset
the costs of bringing digital home.
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the same almost across the board, but
in different priority orders. What we
found was in order to do the OSS right,
you couldn’t have an end-to-end, one
major OSS. What you had to do was
allow for modular and flexible kinds of
arrangements because a lot of these
people are very new in the software

“If cable telephony is to
take off, consumers
must recognize the

s benefits.”

technology

world. A lot of them don't provision.”
General Instrument’s NETsentry

management system will integrate with
Lucent’s CableConnect OSS, enabling
cable operators to use the combined
network management systems to provi-
sion, manage and monitor the end-to-
end network. Lucent also is working

with Mobile Data Solutions Inc. to in-
tegrate workforce management capabil-
ity into the CableConnect OSS.
“Something that most people haven’t
really gotten their arms around is the
looming 1P address provisioning and
management crisis with the prolifera-
tion of these IP addresses,” Nye says.
“That’s done with
the QIP we an-
nounced at the
Western show.”
QIP Broadband
Services is an IP
address manage-
ment platform
marketed toward
service providers, including cable op-
erators, CLECs, long distance carriers,
and Internet service providers (ISPs)
who need to assign and track sub-
scribers’ IP addresses. The platform
combines Lucent’s dynamic host con-
figuration protocol (DHCP) server
with an integrated management suite
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enabling network administrators to
match and track a subscriber’s user
profile with IP address information.

QIP Broadband Services is available
now and has a list price starting at $3
per IP address in 1,000-user configu-
rations and $0.25 per IP address in 1
million-user configurations.

The acquisition of 60-employee
DeltaKabel gives Lucent suppliers of
both proprietary and standards-based
cable modems and CMTSs. DeltaKa-
bel’s products include telephony-en-
abled cable modem systems that
connect to telephones and computers.

Where does that leave us?

If cable telephony is to take off, con-
sumers must recognize the technolo-
gy’s benefits. Arris Interactive sums up
those differences as capacity, quality
and reliability, and competition.

Capacity: Cable telephony travels on
an HFC network that not only offers
telephone-and cable TV service, but
many other broadband applications.

Quality and reliability: All of this is
now available with a reliability equal
to current telephone service.

Competition: Competition is a
major driver behind this technology.
Until recently, people had no choice in
their local telephone service. Now,
those same customers have other op-
tions, and history has proven that
competition lowers the cost to the
consumer. Also, an HFC network is
less expensive for the operator to run
than the traditional copper wiring sys-
tems of the telephone world.

Why miss out on the potential rev-
enues to be generated from cable tele-
phony? Vendors are working hard to
upgrade their products to support both
circuit-switched and IP approaches as
well as increase the capacity and perfor-
mance of those systems. Maybe there’s a
solution that’s right for you. C+

Evan Bass is editor of sister publication
“Fiber Optics News.” He can be reached
at (301) 340-7788, ext. 2205.

Did this article help you? Let us know
your thoughts. Send an e-mail to
jwhalen@phillips.com.
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Tellabs
(630) 378-8800
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cable operators are not able to take ad-
vantage of this theoretical benefit.”

Lucent rolls on

Since announcing its CableConnect
product at NCTA in Chicago last June,
Murray Hill, N ].-based Lucent Tech-
nologies has bheen trying to build on
its momentum.

At the Western Cable Show in Los
Angeles in December, .ucent an-
nounced 1P Telephony in a Box and
CableConnect operational support
svstem (OSS) solutions, including QIP
broadband and network care broad-
band services. Then in March, Lucent
acquired DeltaKabel, a cable modem
and P telephony systems developer
which has about 22 percent share of
the Netherlands market

We are very happy with the num-
ber of solutions we have and the kind
of backbone products and edge prod-
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ucts we can offer, as well as the IP
telephony,” says Rosemarie “Dee Dee”
Nye, general manager and vice presi-
dent of Lucent’s cable communica-
tions group.

IP Telephony in a Box leverages Lu-
cent’s similar preconfigured, rapid de-
ployment products, such as its Central
Office in a Box, and is targeted to
cable operators that are expanding or
upgrading their networks but have
limited space for new equipment in
existing headends. It uses a standard
concrete controlled environment cabi-
net that Lucent can preconfigure with
the exact equipment a cable operator
needs for the services they plan to de-
ploy in that area, including IP switch-
es and routers, CMTSs and
synchronous optical network
(SONET) equipment.

The key to IP Telephony in a Box is
the PathStar access server compact
data shelf. Geared for cable environ-
ments, the compact data shelf delivers
the same features of the data shelf
contained in the larger PathStar access
server, but from a rack-mounted 19-
inch shelf. Up to three of these shelves
can be mounted in a cable operator’s
standard seven-foot rack. As service
demand grows in that area, a single
PathStar shelf will be able to grow
from one cable telephone line to more
than 10,000 lines.

The CableConnect OSS is a full net-
work operations support solution that
supports cable operators who expand
their service offerings from only video
to voice, video and data. The software
provides billing for integrated services,
flow-through provisioning, and fault
management and trouble isolation. It
also is designed to comply with Packet-
Cable requirements to ensure interop-
erability in multivendor environments.
The CableConnect OSS is modular, so
cable operators can add new systems
and functionality over time.

That modularity was essential, Nye
says, after Lucent analyzed the results
of more than 160 interviews about re-
quirements for what's needed from the
0SS technology.

“The No. 1 item was the same on
everybody’s list—provisioning and
billing,” Nye says. “Nos. 2 to 5 were
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As for what's coming up in cable
telephony, Schorsch says that depends
on the faith of the public.

“There’s a lot of skepticism around
whether these things are really ready
for prime time in the packet world,”
Schorsch says. “I think you're going
to see more trials and more customer
references saying, ‘This thing is here,
and it's real.”

While phone companies might have
trouble reworking their switch tech-
nology to accommodate new technol-
ogy, cable companies have nothing to
lose by deploying this technology
right away, Schorsch says.

“Those people that are going to wait
and see more are going to be the in-
cumbent telephone companies,”
Schorsch says. “They can’t just run
out and buy this thing that just came
out yesterday and stick it on their net-
work. They've got a huge embedded
investment in telephony switches.

“You're going to see CLECs (com-
petitive local exchange carriers) and
other companies starting out saying it
makes no sense to build a network
with TDM switches when you're going
to have a lot of data as the primary
force driving your traffic. You're going
to stick everything on one network,
and it’s not going to be circuit-
switched—it’s going to be a data net-
work with voice on it.”

Tellabs gets denser

Realizing that scalability is critical
for cable telephony, Tellabs has recent-
ly released an upgrade to its Ca-
blespan 2300 Universal Telephony
Distribution system, increasing its
density by nearly 500 percent.

The upgrade, Feature Package 4.0,
lets broadband service providers sup-
port nearly 4,000 voice lines from the
same HDT, giving Tellabs the indus-
try’s highest available density, says
Tom Ruvarac.

“This puts Tellabs in the forefront of
HFC telephony,” Ruvarac says. “It is
the most highly dense system that is
out there at this point in time. When
you compare that to traditional cir-
cuit-switching systems, I believe we're
about eight times as dense as tradi-
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tional telephony switches.”

The feature package enables the Ca-
blespan system to support 7,920 voice
lines from one seven-foot rack within
the customers headend. It also has en-
hanced alarm and traffic monitoring ca-
pabilities that alert service providers
when the network is approaching ca-
pacity. In addition, Ruvarac says Tellabs
EXPRESS/path feature allows service
providers to offer data services up to 30
times faster than analog modems with-
out using additional RF spectrum.

The feature package is compatible
with the Cablespan Element Manage-
ment System, which has a graphical
user interface (GUI) to let operators

v

remotely diagnose service failures at
the subscriber site, thus often elimi-
nating the need for truck rolls.

Ruvarac says plans are in the works
eventually to cram enough capacity
for 12,000 lines into a seven-foot rack,
but that’s down the road a ways.

“The density may increase over
time, Ruvarac says. “But I think for
now, we're at a level where companies
that want to do large roll-outs like
AT&T see an advantage in the Ca-

blespan system in that they're going to
use up less floor space to serve the
number of customers they want to
serve. Now it’s going to be some time
as they build out their systems and get
penetration of subscribers before
they're going to be begging for more
density in the system.”

Ruvarac says Tellabs has 150,000
revenue-generating lines installed on
the Cablespan system. Enough Ca-
blespan equipment has been deployed
to support up to 7 million customers
worldwide. The system is suited for
the deployment of telephone and data
services to residential and small-busi-
ness customers.

Two major Cablespan customers
are MediaOne and its parent, AT&T.
In January, MediaOne launched digi-
tal telephone service in six New
Hampshire communities over its
HFC network using Cablespan. Me-
diaOne plans eventually to offer local
telephone service to more than a
million households in New England
using Cablespan.

Then in March, Tellabs signed a con-
tract to become an approved vendor
and participant in AT&T Broadband’s
HFC broadband network buildout.
AT&T Broadband will use Cablespan
to leverage existing HFC networks to
provide residential consumers and
business customers integrated telepho-
ny, data and video services.

AT&T, which has worked with
Tellabs for more than two years,
began deploying Cablespan in the
fourth quarter of 1999 in the Port-

Lucent's PathStar for IP telephony.

land, Ore. area.

As for how Cablespan stacks up
against technology from Tellabs’ main
competitor ADC Telecommunications,
Ruvarac acknowledges that ADC’s
OFDN technology has some advan-
tages, but says it isn't practical to de-
ploy today.

“OFDN theoretically provides more
density per megahertz of bandwidth,”
Ruvarac says. “The requirements to get
to that level are so stringent that many



“That’s a real caveat because as we
all know today, in general, IP does not
have the same level of services going
across the network,” Horton says.
“You can duplicate many of the
CLASS services internally in your net-
work if you're treating it as a (virtual
private network, or VPN). But once
you try to go cross-network and you
try to integrate in with the Bell sys-
tems and everybody else in the world,
there are some standards that are still
being worked out.”

But Horton says Arris has the ability
today in beta formats to show high-
quality voice phone calls.

“We're promoting this to our cus-
tomers who are not trying to imple-
ment primary line because it’s not
quite primary line yet,” Horton says,
“because you can't put all the CLASS
services on it if you're going cross-net-
work. It’s a services issue, not an
equipment issue.”

The module provides a strong mi-
gration story for existing Cornerstone
HDT groups, Horton says.

“I have a saying that really fits our
industry,” Horton says. “‘Let’s not make
our subscribers fit our network; let’s
make our network fit our subscribers.
This is really what this does. You can
meet your subscriber needs and protect
your investment in the network.”

Telcordia touts Call Agent
The main cable telephony offering
from Telcordia Technologies (formerly

Bellcore) is Call Agent, a circuit-
switch replacement.

A local Class 5 switch replacement,
Call Agent operates on packet net-
work to deliver voice-over-1P (VolP)

Below: Tellabs' Cablespan

with the same PSTN quality a cus-
tomer would expect from Bell Atlantic
or anywhere else, says Peter Schorsch,
Telcordia director of marketing for
next generation network solutions.

“The only difference is it’s in pack-
ets instead of TDM (time division
multiplexing),” Schorsch says. “There
have been garage-shop VolP technolo-
gies, but they've really never been to
the point where you could really say
they're 24/7 type of switches. So this is
really geared toward evolving from
today a VolIP Class 5 switch to proba-
bly a multimedia ‘fission’ manager.”

“In a packet world, the architec-
ture’s open, such that application pro-
gram interfaces (APls) become more
real in the industry. I think you’ll see
the capabilities of a call agent vs. a
switch that will provide for multime-
dia—data, e-commerce—whereas a
switch wouldn't do that today. It’s real-
ly controlling all aspects of the net-
work, regardless of the transport layer
or the application.”

So the Call Agent software acts like
a local office “virtual” switch. It sup-
ports intelligent call control features

Left: ADC's Homeworx Host Digital Terminal

and end-to-end signaling for 1P gate-
ways using media gateway control
protocol (MGCP). The C4dll Agent
also is transport layer indépendent. It
conducts the set-up and tear-down of
a call with “look ahead” cppabilities,
through a Signaling System 7 (SS-7)
gateway. .

Call Agent is deployed by Groupe
Videéotron, a top cable TV operator in
Quebec, with 1.5 million gubscribers.

“They have several hundred live
customers up in the Montreal area
using Call Agent to provide VoIP over
HFC,” Schorsch says.

The software provides fhll SS-7
connectivity, allowing service
providers, such as Groupg Vidéotron,
to connect with existing BSTN service
control points and SS-7 trunks. The
software provides telephony features
such as E-911, 411, local number
portability, toll-free servict and opera-
tor service capabilities.

Call Agent is priced on a right-to-use
seat per line basis, and that can vary
greatly depending on the size of the
contract. But typically the tost is be-
tween $15-$40 per seat, Schorsch says. >
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that it would in a clean plant,” Math-
ews says. “That's why we're coming
out with Dual Constellation OFDM in
which you can provide either 32-QAM
or 4-QAM.”

The Homeworx AM Transport Sys-
tem consists of a family of products
designed to provide high quality
transmission of analog and digital sig-
nals over hybrid fiber/coax (HFC) net-
works. The equipment is available for
installation in both indoor and out-
door environments. The Homeworx
system has full two-way capability and
provides multiple options for carrying
different types of upstream signals.
The signal feed points in a fiber net-
work serve as interface locations for
multiplexing, status monitoring, local
origination video and data signals.

ADC has been working on 4-QAM
for nine months and expects to begin

\ LINE

> | Vendors Tout Telephony
Enhancements

With an eye toward encourag-
ing cable operators to take the
telephony plunge, vendors are
adding a variety of enhance-
ments to their platforms.

ADC Telecommunications,
Arris Interactive, Lucent Tech-
nologies, Telcordia Technolo-
gies, and Tellabs are all placing
new emphasis on both their cir-
cuit-switched and Internet pro-
tocol (IP) telephony solutions.
Many of the products shown at
the National Cable Television
Association’s Cable 2000 show
were more scalable, robust and
feature-rich than earlier releas-
es. What's more, some of the
circuit-switched leaders are de-
veloping a migration strategy
for IP telephony.

Wherever you fall in the IP
vs. circuit switched debate, it’s
clear that vendors are con-
vinced that their telephony
products are ready for deploy-
ment in your hybrid fiber coax
(HFC) network today.
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beta testing this month. This platform
enables customers to provide telepho-
ny service regardless of the state of
their plant.

“If you have a high noise floor, you
can get in the business and offer tele-
phony,” Mathews says. “But you also
get the immunity against impairments
that OFDM offers: multipath, group
delay, common mode distortion. Now
you have a lot of capacity; you're grow-
ing your system like most of the MSOs
(multiple system operators) out there.
You could either add a bunch more
headend equipment, or you could con-
vert the system over to 32-QAM.”

Mathews says ADC is the first com-
pany to offer 4-QAM for improved
performance, even better than QPSK
on low signal-to-noise ratio (S/N)
plant, and extremely high capacity for
clean systems.

“You can decide how you want to
engineer the network, whether you
want to provide a clean upgrade and
get a lot of capacity or do an average
upgrade and just get telephony up and
running,” Mathews says. “It finally
gets you a one-size-fits-all piece of
equipment. Before, you could get the
robust product that got low $/N, or
you could get the high-capacity sys-
tem. Now you could get the whole
thing in one system.”

Mathews considers ADC’s main
competition for circuit-switched tele-
phony in the United States to come
from Nortel Networks and Tellabs.

“They have the QPSK systems, so
they will function almost as well as 4-
QAM,” Mathews says, “but not quite
as well in low S/N plant. They don’t
have the capacity we have. Our prod-
uct continues to evolve in the circuit-
switched world because we really
believe that circuit-switched will even-
tually migrate to IP (Internet proto-
col) telephony.”

However, there are still several tech-
nical obstacles hindering the deploy-
ment of IP telephony. One of the big
hold-ups is the fact that Class 5
switch features such as call waiting,
caller ID and transfer/drop are not
widely available on IP telephony,
Mathews says.

“Consumers expect those things,”
he says. “So the IP telephony side of
our product will mostly be focused on
trials, while the circuit-switched side
will be focused on actual deployment.”

Arris debuts IP module

Arris Interactive has been lying low
in the cable telephony space since last
June, when it announced upgrades to
its Cornerstone product line. But the
company got back in the news at
NCTA this year with the introduction
of a new IP migration strategy for
Cornerstone.

Arris’ Cornerstone system provides
telephony and data solutions for trans-
mission over a cable operator’s HFC
plant. The system consists of a host dig-
ital terminal (HDT) or a cable modem
termination system (CMTS), located at
the cable headend, connected to voice
ports or cable modems respectively, lo-
cated at homes or businesses.

The new product, called the Ad-
vanced IP Module, should be ready for
the market in the first quarter of 2001.

“This will enable Cornerstone to let
an operator take its system into the IP
arena so it can have voice and high-
speed data on there,” says Mike Hor-
ton, Arris director of marketing. “This
will be a major advancement for the
industry, since Cornerstone is the
most installed base of any system and
has the most potential of any system.”

With 20 operators deploying, or
planning to deploy, Cornerstone Voice
in more than 40 cities, and more than
300,000 lines shipped to date, Arris
claims to supply the most widely used
cable telephony system in the world.
Arris has shipped the Cornerstone CM
100s and CMTS 1000s to more than
38 different sites globally for detailed
field evaluations and deployments.

The Cornerstone system allows opera-
tors to provide telephone services, in-
cluding custom calling features, custom
local area signaling services (CLASS),
screen-based telephony and Centrex, to
a subscriber’s home or office over an
HFC network. The new module will en-
able Cornerstone operators to take ad-
vantage of IP as that technology becomes
ready for their subscriber space.



ADC’s Homeworx

ADC Telecommunications recently
upgraded its Homeworx product, an-
nouncing a next-generation platform
at the National Cable Television Asso-
ciation’s Cable 2000 show in May.

“We call this carrier-class cable tele-
phony,” says Ham Mathews, ADC di-
rector of marketing. “We provide pretty
much the building blocks that allow
you to offer carrier-class service. For
instance, in terms of reliability, every
critical component of our system is re-
dundant. That allows the operator to
offer uninterrupted service, whether
theres a power outage or a fiber cut.”

Mathews says primary line service is
key to offering telephony that will

‘..ol ~
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make subscribers convert from incum-
bent local exchange carriers (ILECs)
to cable. The second part of the hook
is deployment flexibility.

“Homeworx is based on orthogonal
frequency division multiplexing
(OFDM),” Mathews says. “The OFDM
access scheme allows you to have resis-
tance to quite a few of the common ana-
log impairments. In addition to that, the
actual modulation is done using quadra-
ture amplitude modulation (QAM)-32.”

OFDM technology permits 240 digi-
tal service level zero (DSO) lines to be
carried in each 6-MHz channel. Each
digital voice or data subchannel is
complex modulated using 32-QAM
This multilevel modulation method

Wy
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maps five bits of information per sym-
bol period, as opposed to the two bits
per symbol of quadrature phase shift
keying (QPSK).

The resulting informatioh density is
nearly four bits/Hz for ADC's
OFDM/QAM product. The QAM sub-
carriers, or tones, are then upconvert-
ed 10 an RF carrier with amplitude
modulation (AM) for transmission
over the cable plant. A DS¢ payload
byte is delivered via two tanes in the
RF channel, which has a tetal capacity
of 480 tones, providing the capability
10 transmit 240 DSOs within 6 MHz.

“But if you have a plant that has a
high noise floor, the 32-QAM modula-
tion doesn't provide all the advantages

06|00 CT201
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Vendors Emphasize Scalability,
Ruhustness Features and Price

As cable telephony becomes more real,
vendors are racing to get systems to
market. Debates still rage over circuit-
switched vs. Internet protocol (IP). But It’'s
Clear that no matter the platform, prod-
ucts are becoming more scalable, reliable
and feature-rich. Let's check the
progress of five vendors: Lucent, Telcor-
dia, Arris Interactive, ADC and Tellabs.




"OUR GOAL IS TO DELIVER
BROADBAND SOLUTIONS THAT WORK FOR YOU."

Tom Lookabaugh
President, DiviCom

“This merger is great tor our customers, great for
DiviCom and great for Harmonic. Our customers
know the DiviCom name as being synonymous
with open solutions for digital television

They'll soon know us as Harmonic, and because
of the merger, they'll get access to even more
solutions and resources to meet their broadband
needs

There is enormous synergy between DiviCom’s
digital headend technology and Harmonic's
advanced fiber optic system solutions. So from a
single source, customers can leverage the expertise
both companies bring to the party. Together, we'll
be driving innovation in broadband from the
headend across the entire broadband network.

DiviCom

Open Solutions for Digital Television

W

Tony Ley
CEO, Harmonic

'People around the world are demanding bétter and
easier ways to communicate. Access to information
is changing the way we live. Harmonic and
DiviCom are joining forces to enable this new era
in broadband communications.

Whatever the network, Harmonic will work with
operators to build the infrastructure that mékes the
information age possible. And we will delivier the
best technology and customer support the ndustry
has to offer.

| look forward to service providers embracing our
new company. Our customers can continué¢ to
expect the world-class broadband solutiong they
need to bring new services to market faster

www.harmonicinc.com 408.542.2500

Harmonic
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tween 18 months and two years.
Some of the larger systems required as
much as three years.

Once the service is up and running,
it can be a challenge switching cus-

fCircuit
switches have
a rich feature
set. IP tele-
phony would
need a
reasonable
set of those
services.”
—Albert Young,
Cox

tomers over from their existing ser-
vice without interruption, especially if
the customer wants the same tele-
phone number.

“Our biggest problem is in local-
number portability,” Sharpe reports.
“We set up an install time with the
customer and try to coordinate with
PacBell. But they might turn service
off at 10 a.m., and the customer
might not have service for a few
hours. They might perceive it as a
Cox problem.”

There is also a challenge as to what
areas should be switched on first.
Naturally, you want to power up the
regions that have the earliest
adopters, but it takes market research
to determine where those areas are.

And more to come

Because Cox is hungry for market
share, the company is planning an ag-
gressive rollout of telephony service
across the country. That means the
company will continue to be on the
cutting edge of HFC telephony tech-
nology for some years to come. Cy

Art Cole is contributing editor to “Com-
munications Technology.” He can be
reached via e-mail at acol602@aol.com.

Did this article help you? Let us know
your thoughts. Send an e-mail to
Jjwhalen@phillips.com.
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=~ Communications
are carned on
other side of ring

try because it would 1ake too long to
train cable engineers on the intrica-
cies of telephony.

“You've got to get the right people,”
says Sheri Sharpe, vice president of
new product operations at Cox San
Diego. “We hired a switch manager
and technicians and a backbone
SONET (synchronous optical net-
work) manager and technicians who

can work on that type of network. We
also needed operations people to
work with local portability, 911, 411
and other services.”

At the moment, Cox is deploying
only time division multiplexing
(TDM)-based telephony, not Internet
protocol (1P), across all of its systems.
Young says Cox most likely will wait
a few years to see which vendors and

> Development of Cornerstone

The Cornerstone telephony system
developed by Arris Interactive con-
sists of two main components: the
host digital terminal (HDT) and the
modem shelf.

The HDT contains an access
bandwidth manager that connects
to the public switched telephone
network (PSTN) switch, and a time
interconnect switch, a nonblocking
switch that connects individual
calls between the trunk side of the
plant and the line side. The modem
shelf is where the T1 connections
are converted to RF and transmit-
ted to cable.

The most innovative aspect of the
system is the time interconnect.

“Because we have a time-space

switch in the unit, we can serve
more than 10 times the number of
subscribers than we have actual
trunk paths,” says Jim Lakin, chief
marketing officer at Arris. “It allows
operators to spread the cost of tele-
phony service over many sub-
scribers.”

For the home, Cornerstone is
available in two-, four- and 12-line
versions, and the company is close to
releasing a 24-line unit for apart-
ments and small businesses.

The company also is working on a
double-density HDT, which will cut
in half the amount of footprint that
each call requires. Current HDTs
measure 23 x 24 inches, serving
about 7,000 subscribers.

= _|

architectures will win out in the 1P
telephony race.

“There are a lot of IP boxes out
there right now, but they don't scale
very large,” he says. “Cirquit switch-
es have a rich feature sct. 1P tele-
phony would need a reasonable set
of those services.”

From start to finish, the process of
upgrading a typical section of Cox
plant to two-way and getting tclepho-
ny services up and running took be-

LINE

| > | Lessons Learned
| | From The Field
| Cox Communications is one of

the leaders, if not the leader, in
the cable telephony market.

| The company has eight systems
up and running with more than

’ 101,000 telephone subscribers.

Although Cox engincers
don’t characterize their drive 10
deliver telephony as a struggle,
it did require a good amount of
technical innovation and plain
| old-fashioned elbow grease.

‘ New architectures had to be put

in place, and headends had 1o
be strengthened 1o protect the

| | new equipment. And the net-

works had 10 be made more ro-

bust so as 1o provide highly

| reliable service.

That latter requirement led
1o the adoption of “ring-in-
ring” architecture, a method of
running multiple fibers through
each node 1o provide alternate
paths 1o and from the headend.

But even after the networks
and systems are in place, there |
are still the problems of con-
| necting to the worldwide tele-

phone network and enticing
people to switch from the in-
| cumbent telephone provider.

With all of these challenges,
it's no wonder that Cox engi
neers went into telephony with
their heads up and their eyes

open. All that remains to be
l | seen is how much market share
the company can amass.
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Once the agreements are | \, =

reached, cable operators must \\\\‘ —] Headend | ' //

provide a transport facility be- K - & /
tween the headend switch and

the local exchange carrier (LEC)
and an interexchange carrier S— AJ
(IXC) if long distance service is ) .
provided. Almost all public

switched telephone networks “ring-in-ring” architecture while “We did a little analysis on the in-
(PSTNs) use a packet data net- building the network. (See Figure 1.) vestment in those buildings,” Young
work called Signaling System 7 The style was deployed specifically says. “Not only was the equipment
(S5-7), an extremely dynamic for telephony because it adds a layer investment large in itself, but what
standard that has the intelligence of redundancy, which is vital for relia-  would happen if we lost the whole
to communicate with all circuit bility in critical communications ap- building? How long would it take to
switches throughout the world. plications such as lifeline telephony. get back online? What inconvenience
A company called IXC controls Simply put, the design calls for dual would it be to customers, and what
nearly all SS-7 infrastructure in routes to each fiber node. The nodes would be our revenue loss?”
the United States, so most cable are outfitted with duplicate transmit- Cox also increased the size of sev-
companies will have to purchase ters and receivers and an RF switch. eral headends to accommodate the
access from that company. But ac- (See Figure 2.) new equipment. Prior to the addi-

cording to Albert Young, vice

president of engineering for tele-

phon ehmlogy G DGk | “Our biggest problem is in
’ C y C 5. - LY ¢ ”

Purchasers must show a high de- local-number porttabll'ty' )

gree of technical know-how and —Sherri Sharpe, Cox San Diego

have the financial resources to
prove that their telephony service

will be reliable. “If you lose one fiber, the RF switch  tion of telephony and modem ser-
The only other option is to will select another fiber path,” Young vices, most headends used a single
maintain your own S5-7 signal- says. “We put additional scts of fibers laser to fced multiple hubs and
ing. But this requires a lot of ex- in those rings that can be shared nodes. Now, the company employs
perience in switched telephone among node-serving areas, which can one laser per node, which means
technology, and few vendors sell be used for other technologies de- more space and more power needed
the equipment because the mar- ployed by fiber.” at the headend. The result, of
ket is so limited. Changes also had to be made to the course, is greater bandwidth to the
“It's a question of the economic headends of each system. Most impor-  customer.
model between running your own tantly, the company decided to “hard- Then there was the question of
(S5-7 network) or buying it from en” the exterior buildings themselves finding enough qualified personnel.
a provider,” Young says. with additional steel and concrete and In many cases, it became necessary to
install state-of-the-art fire suppression hire additional engineers and techni-
equipment. cians away from the telephone indus-
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how it wanted to set up its new digi-
tal network and how to provide the
most reliable, feature-laden telephone
service. 1t’s fairly obvious that any
cable company looking to compete
with incumbent telephony providers
must provide a service that is equal to
or better than that of the incumbent.
That means a lot of groundwork had
to be done to the physical plant and
the headends before service could be
switched on.

Upgrading the plant
Obviously, the first thing to be done
was to convert the one-way cable

plant to two-way. That required care-
ful alignment of both the upstream
and downstream actives. But because
digital signals have their power spread
out over the bandwidth of the carrier,
the company had to adopt a new ap-
proach to calculate power density.
“Therc’s a 6-MHz video channel in
traditional cable,” Young says. “Now,
we use power per hertz, so we can
normalize the telephony signals to the
video signals to the sct-top signals. We
come up with an amount of power in
cach signal per 1 Hz of frequency.”
This is important because the new
devices in interactive systems—not
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just telephone, but modems and
other gadgets—all have an active RF
setting, not a static version as in the
video realm. When upstream signals
enter the headend, monitofing
equipment measures the incoming
power levels and can send & down-
stream signal to adjust that power if
need be. For all this to woik, Cox
engineers had to calculate acceptable
power target levels for each type of
device in the home.

The power of rings
The company also undertook the
innovative adoption of the 40 called
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# Of course, with big challenges
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come big opportunities, {or dollars
that is. I'or example, Pacific Bell
and AT&T aren’t exactly scraping
by on meager profits.

Cox Communications arguably

L has taken the leading role in cable

deployment of telephony service.
The company is running eight com-
mercial telephone networks across
the country—commercial networks,
not trials or test beds.

Cox says it has about 101,000
telephony subscribers, most of them
residential, between its several tele-
phony-enabled systems in Orange
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County, Califl; Phoenix; Omaha,
Neb.; San Dicgo; Oklahoma City;
Connecticut; Rhode Island; and
Hampton Roads, Va.

Choosing a vendor

Getting to this point has not exact-
ly been a walk in the park, says Al-
bert Young, vice president of
engineering for telephony technology
at Cox. It took numerous field trials
among, various vendors, plus no
small amount of in-house technical
development to devise a system that
would work reliably over a hybrid
fiber/coax (HTFC) infrastructure. The

one net@&mk\v :

»

company finally decided on the Cor-
nerstone Voice system developed by
Arris Interactive, a joint venture be-
tween Nortel and Antec.

One of the key determining factors
in going with the Cornerstone sys-
tem: It was the only platform that had
a GR-303 interface to the telephony
circuit switch, Young says.

“It allowed us to set up paths on a
call-by-call basis, which requires
less switching equipment overall,”
Young says.

The Cornerstone system was the
final piece of the puzzle, so to speak.
Cox had to think long and hard about &
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distributed processing approaches pro-
vide migration paths for replacing RF
links with digital baseband links.

These paths also can be merged to
support both the legacy system opera-
tion and distributed processing plat-
form. For example, digitized reverse
signals can be interleaved with digital
baseband signals (information bits)
from the distributed processing plat-
form that demodulate the reverse sig-
nals from customer premise equipment
at the mFN.

Simultaneously, forward digital
baseband signals can be received in
the mFN, modulated and injected into
the forward path.

Any of the digital solutions present-
ed earlier can be modified to eliminate
muxNodes. This elimination may
bring significant savings in both equip-
ment and labor. Basically, the mux-
Node components are distributed
among mFNs that are daisy-chained
with one fiber and have only a single
dedicated fiber for broadcast and some
narrowcast services.

Advanced DWDM

The progress in digital technology
has been accompanied for the last sev-
eral years by accelerating progress in

“The progress in
digital technology

has been accompanied
for the last several
vears by accelerating
progress in passive
optical components.”

passive optical components. These
components allow for fiber-optic net-
working and make DWDM-based pas
sive optical networks practical. These
components can be helpful in further
simplification of the LightWire archi-
tecture and additional cost savings.
(See Figure 5.) This new architecture
is achieved by deploying new fiber-
optic components.

Low-cost and low-loss optical split-
ters and DWDM filters allow for fur-
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ther simplification of the network, es-
pecially when combined with the fact
that digital baseband signals allow for
significantly larger loss budgets. More-
over, the new components simplify re-
dundancy switching at secondary
hubs and allow for moving optical
switches to primary hubs.

R fiber-rich future

The future of HFC networks for the
next two years most likely will lie in
digital technology proliferation and in
wider deployment of
passive optical net-
works. These two
trends will allow for
lowering cost of fiber-
deep architectures. The
digital technology will
evolve toward distrib-
uted network termi-
nals, and the signals
from nodes and mFNs
will be transported in
their native baseband
rates to the locations where muxing,
routing and switching provides the
most benefits.

Progress in fiber-optic technology is
more exciting as it happens in several
directions simultaneously. However,
this progress will further bring prices
down and make the fiber-deep archi-
tectures more cost-effective.

The fiber depth in the HFC net-
works that can be readily upgraded
will not increase significantly beyond

the penetration proposed in the
LightWire architecture. In this case,
the coaxial cable already deployed in
the feeder section of the HFC plant
will be fully leveraged to provide the
telecomimunications services.

However, in many new network
builds and rebuilds where labor in
coaxial plant can be exchanged for
labor in optical plant, deeper fiber de-
ployment can bring additional benefits
of higher reliability, easier manageabil-
ity of the reverse path, and simplified
mFN design.

The time when FTTC or fiber-to-
the-home (FTTH) architectures be-
come economically viable alter-
natives in these areas is within the
next decade.

This article originally appeared in the
Proceedings Manual for the Society of
Cable Telecommunications Engineers’
2000 Conference on Emerging
Technologies. C+

Oleh Sniezko is vice president of engi-
neering for AT&T Broadband & Internet
Services. He can be reached via e-mail
at sniezko.oleh@broadband.att.com. Xi-
aolin Lu is vice president of strategic en-
gineering for AT&T Broadband &
Internet Services. He can be reached via
e-mail at lu.xiaolin@broadband.att.com.

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

| PROCESSING

a) mEN with distributed CMTS

RCV

ROV |

accomplish the following objectives

* Fstablish a future-proof network

* Reduce operating cost

* Significantly improve network
reliahility

All these considerations resulted in
our defining architectural solutions
for HFC networks that capture the
ever-changing landscape of service de-
mand and affordability (cost/benefit
ratio} of new technological solutions

What is LightWire?

To resolve those issues and to estab-
lish a platform that improves perfor
mance of the embedded system, evolves
to meet future needs and simplifies op-
erations across the entire network, we
at AT&T Broadband proposed a new ar
chitecture called LightWire

In this architecture, mini fiber nodes
(mFNs) eliminate all the coax ampli
fiers. (See Figure 1 on page 188.) Be
tween each mFN and the customers, we
use passive coax plant to carry both the
current and new services.

We terminate fibers connecting
multiple mFNs at the “multiplexing
fiber node” (muxNode). The mux
Node performs concentration and dis
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tribution functions. It “multiplexes”
the upstream signals and sends them
to the primary hub (PH) through the
secondary hubs (SH). It also “demulti-
plexes” the downstream signals re-
ceived from the PH-SH fiber trunks
and distributes them to mFNs.

It is very important to notice that
despite increased fiber penetration
from 5 percent (fiber backbone) to 30
percent (1ightWire) through the
years, the most important portion of
the coaxial network, feeder and drops,
has been fully utilized in all architec-
tures, and the trunk portion has been
used for RF signal transport and for
network powering

LightWire’s cost implications
Although there was an incremental
cost related to upgrading a system to
the fiber-deep architecture (see Figure
2 on page 189), the significant opera-
tional savings, cost distribution and
declining price trends helped us de-
cide that this architecture was very ap-
pealing. For rebuilds and green-field
scenarios, the cost comparison will be
more advantageous for LightWire.
More than half of these costs were re-
lated to the equipment, and most of

that was related to the fiber-optic elec-
tronics and fiber-optic cable. When we
were looking at labor costs, we found
that a significant portion was related to
fiber placement and fiber splicing, and
any simplification greatly affects total
cost. Falling prices for fiber-optic elec-
tronics and cable also will continue to
reduce our total costs,

What will the future bring?

The progress in RF active devices
and in optical technology was helped
by progress in digital technology. A/D
conversion, signal compression, sig-
nal processing and advanced modula-
tion techniques allowed for significant
advances in increasing bandwidth ef-
ficiency.

At the same time, the proliferation
of digital technology resulted in avail-
ability of low cost, high quality A/D
converters and TDMs complying with
the standard data rate hierarchies.
These components are available now,
highly integrated and low in cost.
These technologies have penetrated
the HFC network and can be expected
to further expand their presence over
the next few years.

Distributed processing

The unique position of each mFN
enables considerable simplification in
defining media access control (MAC)
protocols. Each mFN can do local
policing and resolve upstream con-
tention within its serving area with-
out involving other parts of the
networks. Therefore, cable modem
termination system (CMTS)-like
headend equipment can be distrib-
uted into the network.

For example (see Figures 3 and 4
on page 189 and above), the RF inter-
face (modulator and demodulator)
and MAC functions can be placed at
mFNs, and the multiplexing and de-
multiplexing functions can be placed
at the muxNode. This approach fur-
ther simplifies the transport network,
reduces its cost, improves service per-
formance, and enhances network flex-
ibility and scalability.

Depending on the operators’ up-
grade status and service provisioning,
both reverse digitization and
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multiplexing (DWDM) technology
and its affordability.

Although known and applied in the
early '90s, DWDM technology
achieved the level of performance re-
quired for analog frequency division
multiplexing (FDM) distribution sys-
tems and became affordable and price-
competitive with other technologies
used for architectural solutions only
in 1997 and 1998.

Fiber’s growing role

Engineers optimized the traditional

cable TV networks for broadcast sig-
nal distribution in a tree-and-branch
coaxial architecture (point to multi-
point). Under pressure for bandwidth
expansion and larger areas served
from a single headend, it became ap-
parent that the industry needed some
long-reach technology to shorten the
cascades and reach remote pockets of
subscribers. Engineers achieved this
by applying fiber-optic links in the
fiber backbone configuration pio-
neered by ATC (part of today’s Time
Warner). This technology replaced
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amplitude modulated link {AML) mi-
crowave distribution.

With the requirements {¢r further
bandwidth expansion as well as for
two-way communication, the coaxial
networks with fiber backbone evolved
into HFC networks with fiber node
segmentation. This topology is de-
ployed today by most operators of
HFC networks. The main fharacteris-
tics of this topology are:

* Node sizes of 600 to 1,2D0
homes passed
* Nodes segmented into up to four
300-homes-passed buses
* Between four and six filfers from
secondary hub to the ndde

* Between five and eight amplifiers
in cascade

* Upstream bandwidth of!5-40 MHz,
and downstream of 50-750 MHz

Secondary hub ring

In parallel to segmentation, Rogers
introduced a secondary hub concept
to provide route redundahcy and
lower the fiber counts infa single
fiber-optic cable route. Since then,
secondary hubs have evalved into fa-
cilities used for multiplexing of signals
in the forward and reverse directions.

Multiplexing technolggies range
from standard time division multi-
plexing (TDM) of data $treams for
target service delivery, through fre-
quency conversion (practical in the
reverse direction) and WDM, includ-
ing DWDM.

TDM can be deployed in different
ways: by using data trajsport systems
between primary and sdcondary hubs
for delivery of target setvice signals
or using analog-to-digifal (A/D) con-
version of the reverse sjgnal and mul-
tiplexing them to lower the cost of
other technologies and|lower the
fiber count.

Fiber-deep architectures
Although cost-compelitive in com-
parison to the upgrades/of other access
networks to the same lgvel of capacity
and performance, upgrading from tree-
and-branch coax plant to an HFC net-

work requires significant financial
effort from cable operators. Therefore,
it is critical that the upgrades
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* Dedicated medium (dedicated cop-
per pair): traditional telephony net-
works

* Shared medium broadband net-
works: used for one-way broadcast
signal distribution

The traditional telephony network
began using shared medium in its
backbone applications initially and
only most recently in its access net-
work. However, these shared-medium
access networks have been limited to
a handful of fiber-to-the-curb (FTTC)

it’s a Fiber World

>
The amount of fiber in the hy-
brid fiber coax (HFC) network
has been increasing continuous-
ly over the last 12 years from 5
percent in fiber backbone archi-
tectures to 30 percent in AT&T
Broadband & Internet Service’s
LightWire architecture. On the
other hand, most if not all
coaxial cable is being utilized
for RF signal distribution to our
customers or for powering net-
work components.

This march of the fiber-optic
cable deployment is aided by
progress in digital and fiber-
optic component technologies
as well as by declining costs of
these technologies. We have
chosen to take advantage of
these new opportunities.

While the fiber’s penetration
in system upgrades may not in-
crease much beyond what’s been
achieved through LightWire,
there are opportunities in new
builds and rebuilds. 1f labor in
coaxial plant can be exchanged
for labor in optical plant, deeper
fiber deployment can bring ad-
ditional benefits of higher relia-
bility, easier manageability of the
reverse path, and simplified
mini node fiber design. Fiber-to-
the-curb (FTTC) or fiber-to-the-
home (FTTH) architectures
could become economically vi-
able alternatives in these areas

within the next decade.
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and passive optical network (PON)
deployments. The economics of these
architectures still are questioned by
most network providers.

The initial objective of the tradition-
al cable TV network was to provide
TV service in areas with limited or no
over-the-air broadcast signals. Eventu-
ally, other entrepreneurs realized the
potential of the coaxial networks and
created new programming sources
that successfully competed with tradi-
tional broadcasters. These new pro-
gramming networks required
additional bandwidth that was deliv-
ered by the traditional broadband
technologies that evolved from vacu-
um tube-based actives to silicon-based
discrete and hybrid amplifiers.

Forward bandwidth
Expansion

To meet the demand for a richer en-
tertainment offering, bandwidth in the
coaxial networks has expanded expo-
nentially over the last 35 years, in-
creasing from 200 MHz in the 1960s
to 860 MHz today.

This bandwidth expansion was fa-
cilitated by the progress in RF active
device technology. Although this
progress was significant, the techno-
logical advances in RF actives alone
without changes in coaxial system ar-
chitectures would not result in match-
ing the increased demand for
bandwidth. 1f not for the fiber-optic
transport systems, the expansion of
the areas served by the same headend,
as well as the increased number of ac-
tives per mile of plant, would lead to
extremely long cascades of active and
passive components (detrimental to
the network reliability).

The progress in optical components
allowed for the first wide application

of this technology in analog frequency

division multiplexing (FDM) cable TV

systems in late "80s. It was used to
shorten amplifier cascades in the opti-
cal backbone configuration. Over the
years, the performance of the technol-
ogy improved from:

* Carrier-to-noise ratio ((/N) of 51
dB, composite triple beat (CTB) of -
65 dBc, and composite second order
(CSO) of -65 dBc for 5-7 dB fiber
loss in 1,310 nm window, to

* C/N of 54 dB, CTB of -71 dBc and
CSO of -66 dBc for fiber links of 10-
13 dB loss in 1,310 or 1,550 nm
wavelength windows.

This improvement in reach and per-
formance allowed for feeding small
pockets of subscribers and for head-
end consolidation without perfor-
mance compromise.

Despite all of these advantages, the
deployment of this technology in-
creased significantly only after the
growing demand for two-way and in-
teractive services forced a segmentation
of the broadcast tree-and-branch archi-
tecture into smaller pockets of cus-
tomers. These customers then shared
the same medium and bandwidth in
the forward and reverse directions.

Although shortened cascades and
smaller failure groups in the coaxial
section of the new hybrid fiber/coax
(HFC) network improved its reliabili-
ty, the headend consolidation led to
large groups of subscribers being fed
by long runs of high-count fiber-optic
cables.

Engineers remedied this situation
by designing redundant routes and de-
ploying equipment deeply into the
network. This requirement for redun-
dancy has been fulfilled by the
progress in dense wavelength division
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Deep Fiber
Reduces Costs

Oleh Sniezko and Xiaolin Lu

The main goal of the upgrades has been to evolve the infra-
structure from a broadcast-type tree-and-branch plant to a bidi-
rectional, high-capacity, and reliable network ready to deliver
advanced telecommunications services. This type of upgrade
would not be possible without fiber-optic technology. Fiber op-
tics enabled engineers to:
« Simplify the architecture by shortening cascades of active and
passive components in the coaxial network
* Provide route and equipment redundancy deep
into the network
* Provide substantial bandwidth expansion for emerging
two-way services

Where we started

Modern telecommunications networks evolved from two dif-
ferent directions: >
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There is little doubt that the
cable TV industry has be-
come a telecommunications
industry. However, to sup-
port new services, the coaxi-
al networks had to be
upgraded to increase their
forward bandwidth, improve
their reliabiity and provide
two-way capability. Fiber-
optic technology has been es-
sential in this transformation
and will continue to play an in-

creasingly important role.
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for a consortium known as Open-
CAS. “We thought it could benefit
the industry by a number of vendors
getting together and working to cre-
ate interfaces that increased the level
of interoperability, as well as make
sure that those interfaces are well
targeted for the new services that are
rolling out,” he says. In particular,
DiviCom is exploring video-on-de-
mand (VOD) applications.

Carlucci describes OpenCAS as
complementary to OpenCable. In No-
vember, OpenCAS submitted a set of
open cable standards to the SCTE.
The OpenCAS specifications are based
on DVB SimulCrypt technology, but
modified for North America.

In that light, DiviCom’s partnerships
in the interops make sense. For in-
stance, Mindport’s Director of Market-
ing Joe Zaller says his company
helped create SimulCrypt, even con-
tributing key intellectual property.

“We consider ourselves an open sys-
tems player,” says Henry Walton, Na-

graVision’s vice president for market-
ing in North America. “So anyone who
operates in the DVB space, we can
plug and play with those providers.

“We are working with DiviCofn be-
cause they are the perfect partner,”
says SCM’s Vantalone. “They are pro-
viding something open to everybody
on the headend, and we are providing
a module platform open to everybody
on the client side.”

Down to the wire—
And beyond

Only OpenCable participants with
digital systems deployed are bound by
the July 1 deadline. Absent such de-
ployment, the market entrants can
weigh first-mover advantage against
technical design goals. “If this module
is ready in July, that’s OK, but if 1
need one more month or two more
months to finish it, I'd prefer to take
the time and hit the market with the
right product,” says Vantalone.

As for the established players, will
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they meet the July 1 deadline? As of
this writing in April, In-Stat’s Paxton
expects some big announcements,
perhaps to explain partial compliance,
at the National Cable Television Asso-
ciation’s annual convention in New
Orleans in May.

“They can hardly ignore the issue,
and that’s as good a time as any,” he
explains.

Others are less skeptical. “PODs
have been ordered by all the major
MSOs, and hosts are probably going
to be ordered pretty soon,” says Mo-
torola’s Sakuma. Retail availability
“just depends on where the first sys-
tems are that start supporting the
POD-host deployment.”

“We’ll be there,” says S-A's Bagley,
who already is looking beyond the
July deadline toward the new com-
petitive landscape. “Obviously,
there’s still a long way to go even
once we make it because we’ll have
minimal functionality to what we've
agreed to within the OpenCable
process, and so that will have to be
built over time.”

OpenCable manager Zimmerman
also takes a long-range view.

“Certification waves will continue
indefinitely for OpenCable, similar to
what DOCSIS has done,” he explains.
“The first two waves will be prior to
the July 1 date, but then we’ll have an-
other wave beginning in July and a
couple more through the year.”

In other words, it’s just another
milestone.

Forrester analyst Rhinelander, the
under-whelmed set-top prophet,
puts OpenCable in perspective this
way: “It’s kind of a baby step for the
industry, but it’s an important baby
step.” By implication, the cable in-
dustry is moving beyond crawling to
walking, and may eventually reach
running speed. C+

Jonathan Tombes is deployment editor
Jor “Communications Technology.” He
can be reached via e-mail at
jtombes@phillips.com.

Did this article help you? Let us know
your thoughts. Send an e-mail to
jwhalen@phillips.com.
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are promising products that enable
those new services. Until then, how-
ever, the mere presence of new man-
ufacturers is perhaps OpenCable’s
most striking outcome.

“The markets were enormous as
long as you didn't focus on the U.S.,”
says Zenith's Nowakowski, describing
life before OpenCable. Zenith partici-
pated in the second interop as a host
device manufacturer. Apart from in-
cumbent players S-A and Motorola,
other host manufacturers that partici-
pated in the interops are Philips, Sam-
sung, Microsoft and Panasonic.

Jeroen Brouwer, product manager
for Philips’ digital set-top box, says his
firm has focused in the interops on
ensuring that Philips’ set-tops can
work with S-As PowerKEY and Mo-
torola’s DigiCypher POD modules
Philips also has its own POD module
in the works.

“We have a lot of experience in Fu-
rope with digital video broadcasting
(DVB) systems, and within DVB you

> Getting the Gear

contact the following manufacturers:
Motorola
(215) 323-1492
www.motorola.com

NagraVision
(310) 967-7770
www.nagra.com

NDS
(949) 725-2500
www.ndsworld.com.

For more information on point of deployment (POD) modules,

Mindport
(858) 618-4878
www.mindportusa.com

Scientific-Atlanta
(770) 236-5866
www.sciatl.com

SCM Microsytems
(408) 370-4888
WWW.SCmmicro.com

have, of course, the DVB common in-
terface,” says Brouwer. “That concept
is quite similar to the POD module.”
SCM Microsystems, an international
provider of conditional access (CA)
for digital services, has partnered with
Mindport, NagraVision and NDS to
provide form factors for their CA
technology. “With 90 percent of the
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European market, we know very well
what is a renewable conditional access
module,” says Luc Vontalone, SCM
vice president for worldwide business
development.

Mindport’s play into this market
comes through Irdeto Access, tradi-
tionally the R&D lab of parent compa-
ny MIH, a global pay media operator.
NagraVision is a Swiss-based company
with more than 11 million digital
smart cards in use worldwide. NDS is
headquartered in the United Kingdom,
where some 15 million viewers of pay
TV use its technologies. They all use
the DVB open SimulCrypt standard.

Headend maneuvers

While Motorola and S-A are devel-
oping complete CA systems, includ-
ing POD module and headend
solution, Mindport, NagraVision and
NDS are taking another approach. In
the interops, they have demonstrated
CA via a common interface on a Di-
viCom (soon to become part of Har-
monic) headend.

DiviCom is a leading advocate for
open CA at the headend. In December
in Jacksonville, Fla., MediaOne
launched the first U.S. open cable
platform, using DiviCom digital head-
ends, Philips set-tops and Canal+ mid-
dleware. The open-access architecture
allows operators to mix and match
components and potentially deliver
more innovative services.

John Carlucci, a principal engineer
for DiviCom, says that the
Jacksonville project became the seed
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Video content

Other content

0c1-c2
OCIN OCC1
Headend Application Cormitamar
environment devices
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Middleware
Supporting hardware
and software
OpenCable device

im specifications for hardware ele-
ments. The middleware solution will be
released in OpenCable’s second phase,
during the second half of this year.

The interim specs include unidirec-
tional functional requirements, bidi-
rectional functional requirements,
unidirectional terminal requirements,
OpenCable network interface (OCI-N)
and host POD module interface (OCI-
C2). The interface between host and
digital consumer device (OCI-C1) is
referenced in the functional require-
ments and defined according to
DVS194, a Society of Cable Telecom-
munications Engineers standard.

Interops to certification

To date, CableLabs has organized
three “interops,” where vendors come
together to test equipment. The first
was in August at CableLabs’ headquar-
ters in Louisville, Colo., the second in
December in Los Angeles (coinciding
with the Western Cable show), and
the third in March, again in Louisville.

“Basically, we've had the require-
ments out, and people were building
to requirements,” says Paul Zimmer-
man, CableLabs systems integration
manager. “As everybody is building in
parallel, the goal of CableLabs is to fa-
cilitate these Interop events, to bring
everyone together, to make sure that as
people build and interpret these specs,

180CT0O6|00

everyone is doing it the same way.”

At the December interop, there were
reportedly differences of interpreta-
tions in the use of address lines, bit
rates and some commands. The latest
Interop raised new questions, but
Zimmerman says that over the first
quarter, participants made “consider-
able progress.” Besides, he adds, “The
whole purpose of the interop is to
identify issues like this, so frankly, it
would be a failure if we didn'.”

Work has extended outside the in-
terops, such as in weekly phone con-
ferences among the participating
engineers. “We're reviewing the specs
and writing Engineering Change Re-
quests (ECRs), basically a change no-
tice to reflect those new understandings
as we develop them in this process,”
says S-As Bagley. In this process, an
ECR becomes an Engineering Change
Order (ECO), and then an Engineer-
ing Change Notice (ECN) once ap-
proved by the entire organization.

So what's left to discuss? “I would
say that in general that the one big
issue that’s still left up in the air has
been copy protection,” says Bagley,
“but I think we've pretty much gotten
that nailed.”

Ready or not, the first of two six-
week certification waves began on
April 10. The second began on May
22, scheduled to close just prior to

July 1. Modeled after CableLabs’ Data
Over Cable Service Interface Specifica-
tion (DOCSIS) project, the waves con-
sist of three phases: a one-week dry
run of informal testing, four weeks of
official testing, and a final week in
which the certification board reviews
the test results.

Another outcome:
New players

CableLabs Senior Vice President of
Advanced Platforms and Services Don
Dulchinos says that the OpenCable ef-
fort has three goals: diversify equip-
ment supply, enable retail distribution,
and extend the cable platform to en-
able new services.

Dulchinos says the FCC mandate
explains only part of the retail goal—
the other reason being to meet compe-
tition that is already in the market. He
emphasizes the goal of extending
cable, especially the TV platform.

“That's really where the upside is in
all this,” he says. “Without OpenCa-
ble, we would still have an active digi
tal video deployment, and that is
going on and will continue to go on,
but what OpenCable gives you in
terms of upside is this new layer of
services that we've never done before.”

To some extent, these three goals
are interrelated. Manufacturers
entering the cable space, for instance,
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Reasons for concern

One reason for continuing concern
over the schedule is that OpenCable
participants initially set a September
2000 deadline. The FCC’s June 1998
Report and Order (R&O), which im-
plemented section 304 of the 1996
Telecommunications Act, moved that
goal up by three months, but included
the original interim milestones.

The accelerated schedule has made
compliance a closer call, leading some
to doubt that industry participants

“The whole purpose of

the interop is to

identify issues like this,
it would be

we didn’t.”
—Paul Zimmerman, CableLabs

so frankl
a failure #

will make it. “They're up against a
deadline that, in my opinion as an an-
alyst, they’re not going to meet,” says
Mike Paxton, a senior analyst with
Cahner’ In-Stat.

“And this isn't just a deadline—it’s
law,” Paxton adds. “They're going to
have to be very sensitive about how to
handle this whole situation so they
don’t get in trouble with the FCC and
with Congress.”

Meeting the deadline may become a
matter of interpretation. “The technol-
ogy vendors have a bit of a different
definition perhaps than the MSOs of
compliance,” says Bedgood. The key
word, says Paxton, will be “availabili-
ty,” which could denote either retail
shelves or demo model.

OpenCable participants say that
nontechnical issues complicate the
picture. “There are huge revenues in-
volved,” says Victor Nowakowski, di-
rector of strategic planning and
advanced development engineering for
Zenith. “There are MSOs that don't
want to change their headends.
There’s a couple of major vendors here
in the U.S. that really have deployed
an awful lot of equipment. An open
standard just increases expenses and
costs for certain MSQOs.”

The perception that momentum is
battling inertia lingers. Forrester Se-
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nior Analyst Tom Rhinelander, who
foresees digital set-tops defining the
TV space over the next three to five
years, calls the current OpenCable ini-
tiative “a first and half-hearted effort.”

Legal and technical
Background

The 1996 Telecommunications Act
stipulated that cable subscribers be
able to purchase their own equipment.
Competition in the set-top market, in
turn, required making equipment that
could work in sys-
tems using different
security mecha-
nisms and signaling
protocols. POD
modules became
the conceptual so-
lution to the prob-
lem of separating a
set-top’s security
from nonsecurity functions.

The FCC's R&O initially required
operators to separate the security
functions in digital devices and the
analog portion in both analog-only
and hybrid boxes. On reconsideration,

> | Methodical, Inclusive and
Roughly On-Schedule
The Federal Communications Com-
mission mandated that cable opera-
tors with digital systems deployed
make removable security devices
available to customers who want to
buy retail set-top boxes by July 1.
CableLabs’ OpenCable initiative
decided upon a point of deploy-
ment (POD) module using a Per-
sonal Computer Memory Card
International Association (PCM-
CIA) form factor, issued hardware
specifications to enable manufac-
turing, and has overseen a series of
interop events designed ensure
common interpretations of specifi-
cations and interoperability of
POD modules, host devices (set-
tops and integrated TV sets), and
headends. In April, OpenCable
began the first of two six-week
certification waves, the second of

the FCC dropped the requirement on
analog-only set-tops. CableLabs has is-
sued an optional specification for an
analog interface for hybrid boxes, but
has focused on digital set-tops.

A relatively easy issue was settling
on the Personal Computer Memory
Card International Association (PCM-
CIA) form factor as the module’s phys-
ical shape. That form, of course, also
determines design for set-tops, or host
devices. OpenCable refers to host de-
vices because the POD module could
go into a set-top box or something
else, such as an integrated TV set.

More difficult has been specifying
how set-top portability will work. The
OpenCable Interop (OCI) process iden-
tifies interfaces as being needed at four
points: between the POD module and
host (OCI-C2); between an OpenCable-
compatible headend and host (OCI-N);
between the host and a digital consumer
device (OCI-C1); and within the host
between applications and any operating
platform or system software (middle-
ware). (See Figure 1 on page 180.)

At press time, CableLabs had released
five POD-related OpenCable 1.0 Inter-

which is scheduled to end June 30.

Multiple systems operators
(MSOs) covered by the mandate
have placed orders with their key
vendors, Motorola and S-A, and
expect delivery within the required
timeframe. Meanwhile, other man-
ufacturers are entering the emerg-
ing U.S. POD module market.
These include SCM Microsystems,
Mindport, NagraVision, and NDS.
DiviCom is providing them open
conditional access (CA) at the
headend.

Whether OpenCable proves to
be as revolutionary as some predict
will take time to tell. For now, the
process itself appears methodical,
inclusive, and roughly on (if not
quite ahead of) schedule. Compli-
ance with the July 1 deadline may
become matter for interpretation.




Make Way for

The July 1 Deadline
Approaches

By Jonathan Tombes

Operators are expectant, manufacturers cau-
tiously optimistic, and some analysts skeptical
about whether CablelLabs’ OpenCable project
can meet the July 1 retail market deadline for
point of deployment (POD) modules. CablelLabs
itself says the schedule holds. Meanwhile, the
initiative continues to transform the industry,

especially by opening it to new players.

The deadline comes from the Federal Communica- Bedgood. “We know that there are still some hurdles
tions Commission, which mandated that cable and obstacles that we have to get through, as far as
operators with deployed digital systems make re- resources and equipment management, but our goal

movable security devices available to customers is to be compliant by July 1.”
who want to buy retail set-top boxes. As such, the Manufacturers are measuring their words. After
mandate affects numerous multiple systems oper- all, OpenCable has only just begun th¢ certification
ators (MSOs) and vendors of cable equipment. process. While not directly under the FCC man-
. Lo date, manufacturers are linked to the deadline by
Cautious optimism purchase orders and what Bedgood calls “a lot of

“We'll have PODs available from Scientific- scheduling interface.”

Atlanta and General Instrument (now Mo- “The customers have placed orders for PODs, and
torola), and expect a few before July 1,” says that’s the key thing,” says Julius Bagley| senior engi-
Jim Chiddix, Time Warner Cable’s senior neer for S-A. “We'll be delivering against those or-

vice president for engineering. ders, or at least some of those orders, in July.”
“I can tell you that we're working very “It’s tight, but we’re hitting all our milestones,”
closely with both of our technology ven- says Dwight Sakuma, a marketing manager for
dors to determine if that’s going to be the Motorola. “At this point, we have no jproblems
case,” says Charter Communications seeing we will have POD modules reddy for the

Vice President of Digital Services Powell  July 2000 rollout.” >
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sweep transmitter’s front panel display.
So, when you make an adjustment in
the field, you can see what's going on
at your headend “X level” test point—
while you're in the field.

I'm familiar with equipment from
Calan (Agilent), Trilithic and Wavetek
Wandel Goltermann that does this.
Some of the available equipment has
forward sweep capability, so the for-
ward and reverse plant can be swept
at the same time. Furthermore, head-
end units from the three manufactur-
ers mentioned support multiple field
units for use in larger systems where
several sweep technicians are doing
reverse alignment simultaneously.

When you've performed your initial
reverse alignment, it’s time to evaluate
the severity of ingress reaching the
headend. This is impossible to do in
an improperly aligned system because
what you see in the headend doesn't
necessarily reflect what’s really going
on in the field. After alignment has
been completed, then and only then
can you make a decision about
whether tools such as high-pass filters
will be necessary to combat drop-re-
lated ingress problems.

Ongoing system reverse sweeping
will keep frequency response-related
problems under control, minimizing
the possibility of group delay affecting
upstream data carrier bit error rate
(BER). Proper system alignment also
will ensure optimum operation of
two-way technology such as impulse
pay-per-view (IPPV), cable modems,
telephony and status monitoring.

The section of this article about un-
derstanding unity gain was adapted
from an article that originally ap-
peared in the June 1999 issue of sister
publication International Cable. C+

Ron Hranac is consulting systems engi-
neer for Cisco Systems’ Service Provider
Engineering group. He also is senior
technical editor for “Communications
Technology.” He can be reached via e-
mail at rhranac@aol.com.

Did this article help you?Let us know
your thoughts. Send an e-mail to
jwhalen@phillips.com.
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point is at or near the diplex filter or
downstream output port, then the
amp’s “Output test point” loss is all
that must be added to the desired
input to determine the sweep transmit-
ter level. If the reverse test signal inser-
tion point is at, say, the reverse gain
stage input, you definitely will need to
know the amp’ internal losses.

Set your reverse sweep transmitter
to the correct level for the particular
amplifier being aligned (amplifier A in
Figure 4) and connect it to the amp’s
reverse test signal insertion point. If
unity gain exists, this should result in
the correct reverse amp output level,
and the correct input level at the node,
which will yield the correct output
level at the headend reverse receiver,
and, of course, the same level at your
“X level” test point as when you
aligned your optical path. If the “X
level” test point signal level is wrong,
install the appropriate pad and equaliz-
er at reverse amp As output. This will
give you the correct level at the node

input, which will provide the correct
“X level” test point signal level.

Lather, rinse, repeat

Now move on to amplifier B (Figure
4) and repeat the process used for am-
plifier A. Depending on your system
design, the amplifiers may not be
identical. Many systems use a combi-
nation of single output amplifiers
such as line extenders and multiple
output amplifiers. Multiple output
amplifiers have higher internal losses
than single output amplifiers, a con-
sideration when setting reverse sweep
transmitter levels to accommodate an
internal unity gain reference point. If
you use an external unity gain refer-
ence point, this may or may not be an
issue, depending on where the reverse
test signal insertion point is located.

Set up your reverse sweep transmit-
ter for amplifier Bs configuration and
connect it to the amp’s reverse test sig-
nal insertion point. If unity gain exists,
this will result in the correct reverse
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output from amplifier B, the correct
input and output at amplifier A, the
correct input at the node and output at
the headend upstream receiver, and the
proper headend “X level” test point sig-
nal level. If not, install the appropriate
value pad and equalizer at the reverse
output of amplifier B. This will give
you the correct levels back through the
system to the headend. Now go to am-
plifier C and do the same thing and
continue working your way out from
the node toward the end-of-line.

Staying in touch

Reverse alignment is a fairly
straightforward process. But how can
you know what the “X level” test
point signal level is when you're out
in the field? There are several ways.
One tried and true method is to place
a TV camera in front of the headend
sweep receiver display and transmit
the video from the camera down-
stream on an unused channel. You can
carry a portable TV set tuned to the
unused channel, where you can moni-
tor in real time what effect your re-
verse amp adjustments have back at
the headend. If you're using a multi-
ple-carrier generator as your reverse
test signal source, the headend equip-
ment can be a spectrum analyzer. This
will allow you to see your test signals
along with ingress and other interfer-
ence from the field.

The TV camera/spare channel
method is cumbersome but effective,
and has been successfully used for a
long time. But what if you don’t have
a spare channel available to transmit
the camera’s video? Well, you could
station another tech in the headend to
describe via two-way radio or cellular
phone what the sweep receiver or
spectrum analyzer display looks like,
but this method really doesn't work
well and isn't recommended.

The best way is to use test equip-
ment designed for one-person opera-
tion. The headend sweep receiver takes
what’s shown on its front panel display,
digitizes it and sends it downstream on
a narrow-band telemetry carrier. The
Teverse sweep transmitter receives the
downstream telemetry carrier and
shows the headend information on the
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directional coupler’s tap leg to the
diplex filter and through the low-pass
section of the diplex filter to the input
of the reverse amp.

Refer to the manufacturer’s docu-
mentation to determine the total loss
from the “Output test point” to the
input of the reverse amp. If the amp
has a 20 dB test point, then your
sweep signal will have (0 overcome
the test point’s 20 dB of loss, plus 0.5
dB 1o 1 dB diplex filter insertion loss,
another 1 dB for the “Reverse amplifi-
er input test point” coupler through-
loss, and any loss associated with the
reverse amp input attenuator.

(A quick side note on reverse amp
input attenuators: Many contemporary
reverse amplifiers have this feature,
which is used for design purposes and
to assist troubleshooting, but not for
reverse sweep alignment.)

In this particular example, the total
loss from the “Output test point” to
the reverse amp input is about 22 dB.
In order to get +10 dBmV at the re-
verse amp input, your sweep trans-
mitter needs to be set to +32 dBmV.
Keep in mind that I'm using hypo-
thetical numbers in these examples.
Make sure that you use the actual
numbers applicable to your system’s
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amplifiers and test equipment.

If your system policy is to use what
I've marked as the external unity gain
reference point, setting the reverse
sweep transmitter requires knowing
where in the amp’s signal path the re-

verse test signal insertion point is. De-
pending on its location relative to the
external unity gain reference point,
you may or may not have 1o consider
the amp’s internal losses.

If the reverse test signal insertion

> | Align the Return

You've just completed alignment of
your upstream fiber links and are
ready to tackle the coax plant.
You've got your sweep gear ready
10 go, have a handy selection of
pads and equalizers, a couple
replacement reverse amplifier
modules just in case, and are head-
ed out 1o begin tweaking the sys-
tem’s amplifiers.

Before you pop open the first
amplifier’s cover, make sure you
have a firm grasp of one of the
most important fundamentals of
coax plant operation: unity gain.
This concept is critical 1o the
proper operation of both the for-
ward and reverse path.

As with fiber link alignment,
proper coax plant alignment re-

quires a good working relationship
with the amplifier manufacturer
and access (o equipment docu-
mentation. The latter will help you
determine how to set reverse
sweep transmitter operating levels
relative to either internal or exter-
nal unity gain reference points.

Starting at the first amplifier out
of the node, make appropriate ad-
justments to get correct levels at the
headend “X level” test point. Move
to the next downstream amplifier
location and repeat this process,
then continue working downstream
to the end-of-line amplifier. Reverse
alignment is fairly straightforward,
and using test equipment available
from one of several manufacturers
can in many cases make this a one-
person process.
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span BD did not exist and the direc-
tional coupler were not there, then an
inpui attenuator and equalizer could
be used at amplifier B 10 compensate
for span BC. However, because the
input to amplifier B gets its signals
from both spans BC and BD, it’s neces-
sary to install attenuators and equaliz-
ers at the outputs of amplifiers C and
D in order to get the correct input lev-
els at amplifier B. Otherwise, you
could install an attenuator and equaliz-
er at amplifier B input 10 compensate
only for span BC or BD, but not both.
Unity gain is an important concept
that applies to the forward and reverse
paths of every properly operating
cable system. Without it, network per-
formance will be marginal at best.
Unity gain starts in the network de-
sign process and continues through
equipment installation, alignment, and
ongoing operation and maintenance.

Step by step

As | mentioned in the March article
proper alignment of the reverse coax
plant begins at the node. Once the op-
tical path has been set up and a head-
end or hub site “X level” test point
established, then it’s time 1o tackle the
amplifiers in the distribution network.
(1f you're confused about the “X level”
test point, refer to the previously men-
tioned March 2000 CT article.) As-
suming you've got the node itself
correctly aligned, the next place you
go is to the first downstream amplifier
location out of the node.

In some sysiems, this amplifier may
be located adjacent to the node and is
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sometimes referred to as the launch
amplifier (amplifier “A™ in Figure 4)
Other systems may use nodes that
have the launch amplificr built into
the same housing as the node. In ei-
ther case, the launch amp is where
you begin when setting up the coax
plant’s reverse path.

As was the case with optical equip-
ment alignment, you'll need to have a
good working relationship with the
amplifier manufacturer and have ap-
plicable documentation on hand. In
particular, you'll need detailed block
diagrams that show amplifier signal
flow. (See Figure 5 on page 170.) This
will help you establish the necessary
reverse test signal input levels for each
type of amplifier used in the network
and determine the amp’s reverse test
signal insertion point.

Aligning return amps

When it comes to aligning a sys-
lem’s reverse amps, there are two
schools of thought on setting reverse
test signal levels. One method defines
the reverse path unity gain reference
point as the input to the reverse am-
plifier module or gain stage. This is
marked “internal unity gain reference
point™ in Figure 5. The other has the
unity gain reference point at either the
reverse input to the amp housing (the
downstream output connector) or per-
haps the diplex filter and is marked
“external unity gain reference point”
in Figure 5.

There are pros and cons 1o cach
method, but the latter method is rec-
ommended by several amplifier manu-

facturers. Make sure you understand
which one is preferred in your system
and stick with it throughout the am-
plifier alignment process.

Let’s first look at the use of an inter-
nal unity gain reference point. Assume
you want your reverse test signal level
to be +10 dBmV at that point. At what
level should your reverse test signal
source (that is, reverse sweep trans-
mitter) be set in order to get +10
dBmV at the input to the reverse gain
stage? For that matter, where do you
connect your reverse sweep transmit-
ter to the amp?

Study Figure 5 for a moment. At
first glance, you might be tempted 1o
connect your reverse sweep lransmit-
ter 10 the “Reverse amplifier input test
point.” If you look closely at the fig-
ure, though, you'll see that that partic-
ular test point is a directional
coupler-type test point. In that exam-
ple, the directional coupler test point
is for measuring the input level to the
reverse gain stage, not for reverse
sweep injection. If that particular test
point werc a resistive-type rather than
a directional coupler-type, then it
could be used for reverse sweep injec-
tion. See the value in having good
documentation? Had you connected
your reverse swecp transmitter there,
the sweep signal would have gone
downstream, not into the reverse amp.

In this instance, a far better place to
connect your reverse sweep transmit-
ter is the amplifier’s “Output test
point” shown on the far right side of
Figure 5. Inserted there, the reverse
sweep signal will pass through the
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| FORWARD PATH UNITY GAIN
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only 4 dB of loss a1 30 MHz, requiring
an 11 dB output attenuator at amplifi-
er B. (Yes, modern reverse amplifiers
have the attenuators and equalizers in-
stalled at the amplifier outputs; read
on to see why) This will provide 15
dB of total loss in span AB, which is
numerically equal to amplifier Bs 15
dB of gain. Thus, amplifier B’s +20
dBmV input is equal to the +20 dBmV
upstream output of span AB, which is
also the input to amplifier A. Here,
unity gain exists for the combination
of span AB and amplifier B.

Span BC includes a combination of
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cable and passive loss totaling 5 dB.
This requires a 10 dB output attenua-
tor at amplifier C to give the desired
overall 15 dB of loss. Now the gain of
amplifier C and loss of span BC are
numerically equal, and amplifier Cs
+20 dBmV input is equal to span BC’s
+20 dBmV upstream output.

Span BD has 8 dB of passive device
loss and only 2 dB of cable loss, re-
quiring a 5 dB output attenuator at
amplifier D. This makes the gain of
amplifier D and loss of span BD nu-
merically equal (15 dB), and amplifier
D’s +20 dBmV input equal to span

BD’% +20 dBmV output. Here, too,
unity gain exists. For all of the reverse
amplifiers shown in Figure 3, one ob-
jective is identical signal levels at the
unity gain reference points, in this
case the amplifier inputs.

Why are attenuators and cqualizers
located at the reverse amplifiers’ out-
puts? Well, they could be at the inputs
if there were no network splits or
branching. An input attenuator and
equalizer would work just fine at am-
plifier A instead of the output of am-
plifier B because of the direct signal
path from amplifier B 10 A. Likewise, if
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‘ FUNDAMENTAL FORWARD PATH UNITY GAIN
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equal to the total loss of the cable and
passive devices immediately upstream
from that amplifier. This concept is
known as unity gain, and is still a crit-
ical parameter in modern cable system
design and operation.

The term unity gain is based on the
fact that in a properly designed sys-
tem, the loss in the cable and passive
devices comprising the span immedi-
ately upstream from an amplifier is
exactly offset by the gain of the ampli-
fier, resulting in unity or no net gain.

When forward path unity gain ex-
ists, the input signal level to a given
span of cable will equal the output
signal level of the amplifier immedi-
ately following that span of cable.
(There are occasional exceptions—for

dBmV, then the input to the second one
will be +9 dBmV. The second amplifier’s
output will be +31 dBmV. The input to
the third amplifier will be +8 dBmV, and
its output +30 dBmV. By the time we get
to the 10th amplifier in cascade, the
input level will be +1 dBmV and the
output +23 dBmV. (/N performance will
be quite bad in this hypothetical system.
Figure 2 (on page 166) shows a de-
tailed example of forward path unity
gain, and assumes a cascade of identi-
cal amplifiers, each with 22 dB of
gain. The output of amplifier A, which
also is the input to cable span AB, is
+32 dBmV. Span AB has 22 dB of loss
at 750 MHz, which results in +10
dBmV input to amplifier B. Because
amplifier B has 22 dB of gain, its out-

“Cable TV network performance
is a delicate balance between
noise and distortion.”

instance, the transition from a bridger
to a derated line extender.) Figure 1
shows a cascade of four identical am-
plifiers. In that example, unity gain
exists when the input to span AB
equals the output of amplifier B, the
input to span BC equals the output of
amplifier C, the input to span CD
equals the output of amplifier D, and
so on. This also defines a system’s
unity gain reference point, something
I'll get back to in a moment. The bot-
tom line: If unity gain is not observed,
performance will quickly deteriorate
to unacceptable conditions. This is es-
pecially true in long amp cascades.

For example

Just to emphasize the importance of
unity gain, imagine a cascade of 10
identical amplifiers, each with 22 dB of
gain. However, lets assume the loss be-
tween each amplifier is 23 dB. If the
output of the first amplifier is +32
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put will be +32 dBmV if a 0 dB input
attenuator is used. (I'm leaving equal-
izers out of this discussion to keep
things simple.) Here we clearly can
see that unity gain exists because am-
plifier Bs 22 dB of gain is numerically
equal to span AB’s 22 dB of loss. As
well, the +32 dBmV input to span AB
is equal to amplifier Bs +32 dBmV
output. So far, so good.

Span BC has a combination of cable
and passive loss. The directional cou-
pler’s insertion loss is 2 dB, and the
cable loss is 14 dB, for a total of 16
dB. Span BC’s loss obviously does not
equal the gain of amplifier C, so it
necessary 1o install a 6 dB input atten-
uator at amplifier C. Now the total
loss does equal 22 dB, which is offset
by the 22 dB gain of amplifier C, and
the +32 dBmV input to span BC
equals amplifier Cs +32 dBmV output
Unity gain exists.

Span BD also has a combination of

cable and passive loss, but here the
total is 19 dB. This means a 3 dB
input attenuator is required at amplifi-
er D. Here, too, unity gain exists be-
cause the 22 dB loss in span BD
equals the amplifier Ds 22 dB of gain,
and span BD’s +32 dBmV input equals
amplifier D’s +32 dBmV output.

Not only does this show an example
of forward path unity gain, but it also
shows the forward path unity gain ref-
erence point. That reference point is
the downstream amplifier output. In a
cascade of identical amplifiers, one
objective is to achieve identical signal
levels at the unity gain reference
points.

And in the return?

But what about the reverse path? Is
unity gain important there, too? The
answer is an unequivocal yes. In order
for the reverse path to operate proper-
ly, unity gain must exist there as well.

Figure 3 (on page 166) shows a de-
tailed example of reverse path unity
gain. The layout is the same as Figure
2, except that losses are shown for 30
MHz instead of 750 MHz. The reverse
amplifiers are identical to one another,
each with 15 dB of gain. As is the case
with forward path unity gain, the nu-
merical gain of a reverse amplifier
must equal the loss of the cable and
passive devices in the span immediate-
ly upstream from the amplifier. The
reverse path unity gain reference point
is the same physical location as the
forward path unity gain reference
point, but from a signal flow perspec-
tive, it's at each amplifier’s input rather
than the output. When reverse path
unity gain exists, the signal level input
to a given amplifier will equal the out-
put from the span immediately up-
stream from that amplifier.

In this particular example, we need
15 dB of loss to compensate for each
amplifier's 15 dB of gain. Span AB has
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Hold on a second. Before you pop the
cover open on the first amplifier,
make sure you have a firm grasp of
one of the most important fundamen-
tals of coax plant operation: unity
gain. This concept is critical to the
proper operation of both the forward
and reverse path.

L1}
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Understanding unity gain
Cable TV network performance is a
delicate balance between noise and
distortion. If the network’s RF levels
are too low, the carrier-to-noise (C/N)
ratio will degrade, and if RF levels are
too high, the carrier-to-distortion ratio
will suffer. This means network oper-

3u] *9510090U4 D002 0104d

ating levels must be confined to a
moderate window that becomes small-
er as the signals pass through more
and more active devices.

Very early in cable’s histary, engi-
neers discovered that for optimum
cascaded amplifier performance, each
amplifier ought to have its station gain

06/0QCT163



SEEK
BALANCE
INAINThings

A Look at Unity Gain in the
Upstream Coax Plant

By Ron Hranac

You've just completed alignment of
your upstream fiber links (see “Mys-
tified by Return Path Activation?
Get Your Upstream Fiber Links
Aligned,” March 2000, page 40)],
and are ready to tackle the coax
plant. You've got your sweep gear
ready to go, have a handy selection
of pads and equalizers, a couple re-
placement amplifier modules just in
case, and are headed out to begin
tweaking the system'’s amps.
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expressed the pixels in terms of all
possible spatial frequencies. What
have 1 accomplished to this point in
terms of reducing the number of bits |
need? Absolutely nothing. It will take
me about the same number of bits to
represent the pixels in the frequency
domain as it does to represent them in
the “spatial domain.” Further, I can

exactly reproduce the picture from
this information.

To get some serious data reduction,
I'm going to have to get good at
throwing away information 1 don’t
need. In the process of doing this, 1
will introduce errors or “artifacts” into
the picture, so I'd better do it in ways
that the eye cannot detect.
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To see how I can use the DCT to re-
duce the data in the picture, pretend
that we have a series of increasingly
light pixels progressing from left to
right, with all pixels in each column of
the same brightness, or value. Figure 3a
shows an 8 x 8 block, as is really used
in MPEG compression, with the values
of the pixels assumed. The correspond-
ing DCT block is shown in Figure 3b.
Note that almost all of the values are
zero, so 1 don't need to transmit them.
As 1 follow the zig-zag scan pattern, 1
encounter long runs of zero value, so
rather than transmit them, 1 simply will
transmit a code that says the next so
many values are all zero.

In fact, it is even better than that:
There is an optional second zig-zag
pattern here that would cover all
nonzero values quickly in this case,
leaving a lot of zeros that don’t need to
be transmitted.

Effectively Iosing
Picture information

So this is the first way 1 save bits: 1
use the DCT to identify zero weight-
ings that I don’t have to transmit.
Now I have saved a few bits with typi-
cal video patterns, but I have a long
way to go. Where | have very small
weighting values, or coefficients, 1 can
choose to treat them as zero and not
transmit them, a process called “trun-
cation.” This will lose picture infor-
mation (that is, it is a “lossy” process),
but if I do it intelligently, 1 will not
create visible artifacts.

The next thing 1 can do is to look
at the higher frequency components
and maybe represent them by fewer
bits. This is called “quantization.”
Picture information is destroyed, but
if I do it well, you won’t be able to
see the difference.

1 will illustrate the losses inherent
in truncation and quantization in the
August issue. Cv

Jim Farmer is chief technical officer for
Antec. He can be reached via e-mail at
jofarmer@mindspring.com.

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

| jwhalen@phillips.com.



rCOMPOSITION OF THE DCT TRANSFORM
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would figure out what the average
value of the video is in the real picture
block and assign the appropriate
weighting factor to block A. This
weighting goes in the DCT block
shown at the right of Figure 2, at loca-
tion A. This DCT block is nothing
more than a way to keep track of the
appropriate weightings for each of the
16 patterns in the left part of Figure 2.
Just so you know, in the real world of
Moving Picture Experts Group
(MPEG) compression, the block is 8 x
8 and has 64 unique patterns.

The other blocks to the left of Fig-
ure 2 represent other patterns that
may or may not be needed to make up
a particular block. These patterns may
take on weighting values from -1 to 1,
where negative weighting values rep-
resent the opposite pattern of light
and dark. Look at the top row of
blocks (A-D) in Figure 2. The left
block has no change in brightness as
we move horizontally across the
block. (It has no vertical pattern ei-
ther, but I'll get to that in a moment.)

So it has zero spatial frequency hori-
zontally. The next block, B, has a
light-light-dark-dark pattern, and
block C has the equivalent light-dark-
dark-light pattern. This is the same
spatial frequency because we make the
artificial assumption

that the blocks will re-

peat. Finally, block D

has a light-dark-light-

dark pattern horizon-

tally, so it has the

highest horizontal spa-

tial frequency.

Look now at blocks
A, E, I and M, which represent in-
creasing spatial frequency in the verti-
cal direction. The other blocks
progressing to the right in any row
have the same horizontal frequency as
all other blocks in that column, and
the same as we go top to bottom.

In performing the DCT, I figure out
the weighting of each pattern, and 1
put it in the appropriate place in the
DCT block of Figure 2. 1 can represent
the real picture block as shown in Fig-

ure 1, or [ can represent it as a series
of DCT weighting factors as in the
DCT block of Figure 2. 1 then read out
(transmit or send for further process-
ing) the weightings I have put in the
DCT block, normally usirig the zig-zag

Picture information
is destroyed, but if

|l do it well, you

won’t be able to see

the difference.”

pattern shown, where 1 fitst read out
the dc value, A, then I reall out the
lowest spatial frequency values, B and
E, then go to the next higher spatial
frequency values 1, F, and C, and so on
until I have read out all weightings.

Wait, the bits aren’t
Reduced ... yet

OK, so now | have represented the
block of pixels in the “fregluency do-
main,” called that because I have
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‘AN EXAMPLE OF SPATIAL REDUNDANCY

\Pu\els

Real picture block

Block with minimum
spatial frequency content

Block with maximum
spatial frequency content

transitions per unit of time, but it is
equally valid to think of frequency as
the number of cycles or transitions per
unit of distance. Furthermore, we don’t
need to restrict ourselves to thinking of
frequency along just one axis: We can
think of frequency along two axes, hor-
izontal and vertical (and 1 sure hope 1

> | The DCT Two-Step:
Reducing Picture Bits

This month we introduced the
discrete cosine transform
(DCT), the first step in reduc-
ing the number of bits it takes
to transmit a picture. The DCT
converts the “spatial domain”
pixels into “frequency domain”
coefficients.

In real pictures, most of the
coefficients will be zero or near
zero, so we don’t need to trans-
mit them, which means it takes
less bandwidth to transmit the
picture. We can apply several
tricks to the nonzero coeffi-
cients, but doing so will intro-
duce picture artifacts. We must
make sure the artifacts are not
noticeable to the viewer. The
most common operations are to
truncate the block description
by not transmitting small coeffi-
cients. Another common trick
is quantization, in which we re-
duce the number of bits repre-
senting a particular coefficient
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don't get them mixed up again).

If I have a block of pixels that are
all the same, 1 say that block has mini-
mum spatial frequency content—in
fact, it only has a constant, or “dc,”
value. By contrast, if a block has a dif-
ferent value for each pixel, as repre-
sented at the extreme right, it has
maximum spatial frequency content.

So in order to reduce the amount of
data I have to transmit, I'd really like
to get rid of spatial redundancy by
identifying all pixels of the same
value, and only transmitting that
value once, with information as to
which pixels that value applies.

Reducing spatial redundancy

There are many ways of doing the
calculations to reduce spatial redun-
dancy; the one chosen for digital TV
(DTV) is called the discrete cosine
transform (DCT). This technique is
not a perfect way to eliminate spatial
redundancy, but it works pretty well.
DCT is a mathematical operation that
derives from Fourier transform theory.
Fourier transform theory says that any
repetitive waveform may be represent-
ed by a series of sinusoidal waveforms
at multiples of some fundamental fre-
quency, and it offers the mathematics
to compute the series of sinusoids for
any repetitive waveform.

We are going to take an intuitive,
nonmathematical approach to the sub-
ject here, though. So if you really like
the math, you are probably going to
be offended. Sorry about that. If you

don't like the math, or if you want an
intuitive introduction, read on, but
don't feel this makes you an expert on
DCT. It doesn't.

The DCT

Assume we have values for the video
in every pixel shown in Figure 1.
Maybe these values range from zero
for a black pixel to 100 for white. In
the real world, we’d usually have more
values. 1 want to operate on these pix-
els so that I can identify which of them
are redundant, meaning they have the
same value as adjacent pixels. One
way to do this is to use the DCT.

Figure 2 shows how we would apply
the DCT transform to the real picture.
In the real world of compression, we
use 8 x 8 pixel blocks to transform the
picture. Here we are using 4 x 4 blocks
for simplicity.

As shown to the left of Figure 2, 1
can express all possible patterns in
any block with combinations of the 16
blocks shown. Think of each block as
a pattern in the real picture block of
Figure 1. 1 can form the Figure 1 real
picture block by combining several of
the patterns at the left of Figure 2,
using different weightings (or coeffi-
cients) for each block.

Notice that the block in the upper
left of Figure 2, block A, is all the
same luminance. Let’s say it is white,
but we will take a weighting factor
(that is, choose a coefficient for its
value) between zero and one, depend-
ing on the shade of gray we want. So |




The DCT

“Department_of Redundancy Depart.

ent’

By Jim Farmer

You've heard of people who zig when
they should zag. Well, in the Febru-

ary column, |
have “V'"ed. |

blanking interval.

"H’ed when |
made the statement
that 21 or 22 lines of a picture are
taken by the horizontal blanking in-
terval (HBI). Several of you have let
me know that 21 or 22
taken by the vertical, not horizontal,
Must have
something wrong with my computer

when | typed that part.

1 also caught it for saying that the best
way to display a 16:9 picture on a 4:3
display was to use pan-and-scan. |
have since been told that videophiles
don't change the artistic judgment of
the scene’s creator, so they prefer let-
terbox format. Hey, you are reading the
column, and 1 appreciate it. And watch
me: I'm going to zig and zag this time.
In the last issue, 1 made the point
that if you just digitize a picture, you
wind up with much too much data to
transmit, so you have to compress.
There is a standard used by TV broad-
casters where they handle digital video
at 270 Mbps and another at about half

that rate, so there’s a long way to go to
get it down to something that can be
transmitted. Previously, I mentioned
several of the compression techniques
used, and this time I'll go into one of
those techniques in more detail.

Saving bits by cutting pixels
I need to start with a TV picture,
but I'm a lousy artist, so bear with me

if 1 come up with a poor example.
Consider a picture of a ladder leaning
up against a house, as shown to the
left of Figure 1 (on page 158). Take
the area where the ladder meets the
house, which 1 have circled.

should

lines are

been

When we digitize the pitture, we
wind up with pixels in the horizontal
and vertical directions thaj represent
the picture. To the right of the house
we show a 4 x 4 block of duch pixels.
Of course, real video would have a
much larger number of pizels, but |
need something simple. If the ladder
were about one pixel wide| (real lad-
ders would be much wide? in order to
show up on the screen), tiien maybe
the block in the circle would look
something like | have illudtrated in
the real picture block. The darkened
pixels represent the ladder and the
side of the house.

Note that a number of the pixels
have the same level (or value), either
light or dark in this examjfle. (We
treat the color and luminance infor-
mation separately, but we freat them
the same way.) Several of the adjacent
pixels have the same value, and this
represents spatial redundancy in the
picture. That is, we normajly transmit
each pixel even if it is the fame as sev
eral of its neighbors. If we can elimi-
nate this redundancy, we chn save bits.

This gets us into the congept of spa-
tial frequency. We normally think of
frequency as the number of cycles or

06|00 CT157
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If a modem manufacturer decides to
introduce tamper-proof key storage,
this process can be validated with the
public key certificate signed by the
manufacturer and installed in the facto-
ry. Pirates will not have access to the
manufacturer’s certificate signing key
and thus will be unable to purposely
manufacture their own units in order
to bypass the tamper-proof key storage.

Regardiess of how well
hidden, an attacker will
eventually find the

decryption key.

When security is used in a personal
computer (PC), however, the keys
usually are generated later, based on a
consumer-initiated application. For
example, Web browsers usually have
an interface that allows a PC client to
generate a public/private key pair that

can be used to authenticate a secure
sockets layer (SSL) session with a Web
server. A corresponding public key
certificate can be obtained over the In-
ternet, from an online certification au-
thority, such as Verisign.

Where keys are generated in the field,
cloning attacks cannot be prevented.
Even if the required procedure is to
generate the keys inside a tamper-proof
smart card, there re-
ally can be no assur-
ance that this
actually happens.

A pirate can
easily hack a pro-
gram (such as a
streaming media
player) that is sup-
posed to generate keys on a smart card
and instead generate them within the
PC. The hacked program would then
store the keys in a file that can later be
easily distributed to other PCs, which
will then be able to decrypt the same
media streams for free.

Established 1975

SATELLITE ANTENNA SYSTEMS

“CALL US FOR ALL YOUR SATELLITE
ANTENNA REQUIREMENTS”

DENVER, CO SAVANNAH, GA ST.LOUIS, MO PHOENIX, AZ
303-779-1717 OCALA, FL HURST, TX PORTLAND, OR BUTLER, PA
303-779-1749 FAX

wmenccon  800-922-9200

“Unique” Products For the 21st Century!
\_ SCTE Cable-Tec Booth #1041 & 1047
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BPI+ security architecture allows the
use of tamper-proof key storage as an
effective deterrent against passive
cloning attacks. This differentiates
BPI+ security from a PC-based securi-
ty model that allows consumers to
generate their own keys.

The last word

Although BPI+ security itself does-
n't require tamper-proof protection
for cryptographic keys and does not
specify how intrusion detection
should be performed, the DOCSIS
1.1/BP1+ architecture provides the
hooks for both. Because intrusion
detection normally is done centrally,
at the cable headend, it can be de-
ferred until a later time, when
cloning attacks against unicast ser-
vices become a problem.

When streaming multicast services,
such as Internet TV, become more
popular and service providers start
charging substantial fees for these ser-
vices, cloning attacks are likely to be-
come of greater concern than they are
today. In that case, tamper-proof key
storage coupled with BPl+ would
serve as an effective deterrent.

If a service provider starts deploying
cable modems with tamper-proof key
storage today, before cloning is a
major concern, it would likely save
the operator money in the future
when streaming multicast services will
be widely deployed.

This article originally appeared in
the Proceedings Manual for the Soci-
ety of Cable Telecommunications En-
gineers’ 2000 Conference on
Emerging Technologies. C+

Sasha Medvinsky is senior staff engineer
at the Advanced Technology Department
at Motorola Broadband Communication
Sector. He can be reached at smedvinsky
@gi.com. Steven Anderson is director of
advanced technology at Copper Moun-
tain Networks. He can be reached at
sanderson@Coppermountain.com.

Did this article help you? Let us know
your thoughts. Send an e-mail to
Jjwhalen@phillips.com.
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In the case of DOCSIS, tamper-proof
key storage is most applicable for pro-
tecting multicast services, but also can
be used on unicast services. One of
the biggest advantages to tamper-proof
key storage is that there are no recur-
ring network costs, only the initial in-
vestment per modem. This is in

systems that have to be upgraded as
the system configuration changes.

In general, there is no such thing as
fully tamper-proof key storage. It is al-
ways possible to extract keys. The
goal of tamper-proof key storage is to
force the pirate to apply a lot of effort
and money to extract the keys from

contrast with the intrusion detection just one box.

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.

46 Nooks Hill Road, Cromwell, CT 06416 USA
Phone: 800-528-8665 Int'l: (01) 860-635-2200 Fax: (01) 860-635-3631
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In the context of DOCSIS multicast
services and BPI+, the following keys
could be protected:

* RSA private key. If only this one key
is protected, a cloned unit will be un-
able to decrypt authorization reply
messages containing the authorization
key. The modem needs the authoriza-
tion key to derive the KEK, in turn
used to deliver TEKSs. If a pirate still
wants to clone boxes, each time the
original modem receives an authoriza-
tion reply and extracts the authoriza-
tion key, it somehow has to distribute
the authorization key to cloned units.
Thus, protecting the RSA private key
may provide sufficient protection
against cloning attacks.

RSA private key, authorization key
and KEK. If cloning schemes where
the authorization key is distributed
(as described earlier) is a concern,
protection of additional keys may be
provided. The KEK is protected so
that a clone will be unable to de-
crypt key reply messages, containing
a TEK. Because the authorization
key is used to derive a KEK, it
would have to be protected at the
same time. Now, if a pirate still
wants to attempt cloning, whenever
a TEK is delivered to an original
cable modem, it has to redistribute it
to clones. Because TEKs are deliv-
ered more frequently than authoriza-
tion keys, such a cloning attack
would be even more complicated
and more easily detectable.

RSA private key, authorization key,
KEK and TEK. If one wants to pro-
tect against all possible cloning
schemes, each TEK also is kept in
tamper-proof key storage. Such a
protection scheme is more expen-
sive, as each modem may possess
many valid TEKs, but only one
KEK. However, a pirate would have
to break the tamper-proof key stor-
age for a cloning scheme to succeed.

Loading keys into modems

The BPI+ security model, where RSA
public/private key pairs and the corre-
sponding public key certificates are in-
stalled in modems during manufacture,
allows for introduction of tamper-
proof key storage. >
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the measurement resolution would
still be 100 feet. However, this would
force a greater variance between re-
ceived bursts because cloned
modems would not be aware of other
cloned modems’ offsets, unless each
clone monitored all of the other
clones’ initial ranging response
messages. This method means
sacrificing bandwidth.

1t is important to note that with this
improved clone detection scheme, the
CMTS necds 1o check for fine grained
time offset differences only during
regular transmissions, protected with
BPI+. 1t should not attempt to flag
time offset differences during ranging
because these messages are not au-
thenticated, and flagging them could
result in a denial of service attack.

This detection process is not perfect
because the units are statistically dis-
tributed across the 800-1,600 foot un-
certainty window. Units could appear
to be located at the same position in
the network. However, this does pro-

[EXF’ECTED TRANSMISSIDN RECEIPT TIME

Move to distance t2 from CMTS

4— ——————————————————
4— ———————————
Move to distance 1 from CMTS
el
Expected time of burst CM1 CMm2 )
receipt at CMTS asstgned time offset assigned time offset »
1431 from CMTS  t2+/-t2 from CMTS
CM2 burst received CM2 burst received
with uncertamty of t2 with uncertainty of St1
, - i
Expected time of burst
receipt at CMTS t= ‘

vide an additional method for detect-
ing duplicate units.

Tamper-proof key storage
Tamper-proof key storage is de-
signed to prevent unauthorized ex-

traction and redistribution of secret
keys. The protection of the keys that
enable the use or reception of high
value services is a reasonable pre-emp-
tive design goal, rather than waiting
for theft to occur. >
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’DOCSIS 1.1 CABLE MODEM RANGING

2 ) Before
= < > g
tl 1241 e
Zero time and CM1 at time CM2 at time
distance at offset t1 from offset t2 from 3=
input to CMTS CMTS CMTS distance —-
Move to zero distance from CMTS .
e e e — e KR e e SN During
___________ ranging
& T Viove to zero distance from CMITS
Ranging region
Closest Farthest cM™1 cm2
(Y] ™M assigned time offset t1 assigned time offset t2
from CMTS from CMTS
CM2 transmitting in CM1 transmitting in
assigned transmission time | assigned transmission time After
ranging
Assigned upstream transmission siots
e

tion techniques described earlier will

not catch this clone because it is not

using its MAC address. In fact, if the
clone uses a MAC address of another
valid cable modem, an attempt at in-
trusion detection could result in deau-
thorization of a valid cable modem—a
denial of service attack.

After this initial ranging, the clone
ranges again with the cloned MAC ad-
dress. The steps are as follows:

1) CM2 (the cable modem clone) per-
forms initial ranging using a ran-
dom, but valid, MAC address to get
its ranging offset t2 from the CMTS
(as illustrated earlier, in Figure 2).

2) CM2, which has the identity (in-
cluding the MAC address) of the le-
gitimate clone master (CM1),
listens for CM1% initial ranging in-
formation. Based on snooping the
initial ranging response from the
CMTS to the clone master (or
through some OOB method), CM2
now knows the value of t1.

3) CM2 then calculates the difference
between its time offset (12) and
CM15% time offset (t1).

4) CM2 can now perform subsequent
initial ranging using the CM1 1D
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and appear to the CMTS as if it
were at the same location as CM1.
CM2 can do this by sending a rang-
ing request t2-t1 seconds earlier
than it is supposed to.

5) CM2 can now sniff the downstream
to note any use of CM1 (or
through OOB methods), and if
clear, CM2 can request upstream
transmission slots using CM1’s
identity

6) The headend sees the transmission
in the correct assignment with the
correct time offset and cannot tell
the difference without more sophis-
ticated transmission arrival time
detection.

An advantage of this method (if you
can call it that) is that the CMTS only
sees one transient ranging request with
an ID that is not subscribed. All subse-
quent initial ranging will be performed
by one of the cloned modems that are
using the clone master’s identity.

Obviously, there are additional
firmware modifications required in the
clone master unit and the cloned
client unit to facilitate this method of
getting around the intrusion detec-

tion, but for the most part they are
straightforward. The more difficult
task is the design of a reliable and un-
detectable OOB coordination of clones
and clone masters,

While this type of timing attack can
get around any timing-based intrusion
detection, it has limited scalability. In
addition, the design of a reliable and
undetectable OOB mechanism for the
coordination of clones and clone mas-
ters may be quite difficult. And even
further, any sharing of services would
result in loss of privacy for anyone
subscribing to the pirate service. All
pirate subscribers would be able to
snoop on each others traffic because
all of the encryption keys must be
shared. In spite of all of these difficul-
ties, it may still be tried and success-
fully implemented.

Improved intrusion detection
As mentioned, the CMTS normal-
izes all of the modems to appear as if

they were zero virtual distance from
the CMTS. The resolution of the
CMTS sampling clock is nominally
10.24 MHz and gives a resolution of
approximately 100 feet as to the
modems’ actual physical distance from
the CMTS.

Because modems are only ranged to
within 100 feet, the CMTS could sam-
ple at a greater granularity and provide
additional ranging resolution such that
cloned units that are grabbing clone
master bandwidth could be detected.
This At is shown in Figure 3 (on page
150). There may be variations from
temperature or individual modem
characteristics that may add uncertain-
ty to this measurement. Be sure to rec-
ognize these at the CMTS to obtain an
acceptable false alarm rate,

A second method would be to in-
troduce a random offset sent to each
cable modem in the ranging response
message, but continue to measure
with the current resolution. For ex-
ample, if the least significant 3 or 4
bits of the initial ranging response
messages were randomized, the mea-
surement uncertainty (At) would be
increased to somewhere in the range
of 800-1,600 feet. The sampling
frequency would remain the same, so
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PassivE THEFT oF BPIl+

KEYS BY A CLONE
|

Original cahle
modem
Authorization reply
Auth Key - encrypted with CM's public RSA key
he—

Clone decrypts with its copy of the private RSA key and extracts the Auth Key

Clone derives the KEK (key encryption key) from the Auth Key

Key reply
TEK (traffic encryption key) - encrypted with the KEK

Clone decrypts the TEK key with its copy of the KEK

ceivers. This is directly opposite to
normal unicast services, where usually
a receiver would not want to share its
keys with others, both for privacy and
to prevent unwanted charges to the
subscriber account.

Regardless of how well any design
attempts to hide the key that decrypts
the media, an attacker will eventually
find this key. A more effective approach
is physically to secure the key inside
tamper-proof storage, such as a special-
ized microprocessor or a smart card.

The problem is much harder to
solve for media that has persistent
value. The recent hack of the key de-
cryption key for digital video disks
(DVDs) is a powerful example of how
quickly key hiding schemes can be
compromised. In this case, the re-
quirement is for the key encryption
keys, the media encryption keys and
the media content itself never to be
seen in an unencrypted form. This can
be effectively accomplished only when
both the keys and the content are
never exposed outside of a tamper-
proof environment.

Fortunately, media content protec-
tion has a simpler solution if the con-
tent does not need to remain
encrypted once the access to the con-
tent is granted (such as with broadcast
TV). In this scenario, only the crypto-
graphic keys need to be kept in a tam-
per-proof area. This requires a
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relatively small amount of tamper-
proof storage, which can be achieved
with reasonable cost.

Beyond BPl+: intrusion
Detection

The ability to operate undetected is
essential for any pirate unit. If there
were any detectable characteristics
that distinguish the unit, the network
could identify that a cloned 1D were
being used.

In general, characteristics associated
with a cable modem include: distance
from the CMTS, transmission power
level, transmission frequency and equal-
ization coefficients. Other intrusion de-
tection techniques also are possible.

Different clone units’ transmissions
do not take the same path back to the
CMTS, which results in a different dis-
tance between each clone and the
CMTS, usually measured as a time off-
set. These differences may be used to
identify units that attempt to appear
identical to the CMTS and network.

Ranging detects intrusion

To understand how the CMTS could
use the time offset to spot cloned
units, one needs to understand the
DOCSIS process called ranging. DOC-
SIS defines a network-wide 32-bit
timestamp that is broadcast to all units
that are part of the network domain.
The client unit uses this timestamp to

both synchronize an internal reference
clock and define the exact time to
transmit on the upstream channel.

Because all of the client units in the
network are different distances from
the receiver in the CMTS, there must
be some mechanism to normalize all
of the individual client unit’s transmit-
ted burst arrival times. This process is
called ranging, shown in Figure 2 (on
page 148). There is a ranging region
defined within the upstream band-
width assignment that is wide enough
to accommodate the closest and far-
thest cable modem from the CMTS re-
ceiver at the headend. The receiver
measures the arrival time of the rang-
ing burst and calculates the difference
of the arrival time of the burst to the
time that the burst was expected. This
difference is then sent to the modem
and used as an offset.

The effect of this process on the
modems is that they all appear to be
the same distance from the CMTS re-
ceiver. The resolution of this measure-
ment (worst case) is approximately
100 feet.

A CMTS can perform physical layer
(PHY) intrusion detection based on
the timing offsets obtained during
ranging. The CMTS can keep a record
of each MAC address and the time off-
set that represents that modem’s phys-
ical location in the network. Any time
a single MAC address is associated
with two or more time delays, the
CMTS would flag this MAC address as
being a potential cloned modem.

Defeating detection

If one could spoof the system into
believing that client units located at
different distances from the CMTS re-
ceiver were really located at the same
distance, the time offset check at the
CMTS would no longer reveal cloned
units. A clone first performs ranging
as described in the previous section.
However, instead of its own MAC ad-
dress, the clone uses a MAC address
of some other valid cable modem, or a
random MAC address, if the CMTS
will accept it.

After this initial ranging, the clone
will know its time offset from the
CMTS—known as t2. Intrusion detec-
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These coordination messages would
be encrypted with BPl+. To decrypt
those messages, all clones could snoop
on the key management messages,
which also results in loss of privacy.

Though it is possible for clones au-
tomatically to coordinate network ac-
cess times, it is complicated and
restricts each active clone to certain
hours of operation—thus limiting the
value of active clones and their useful-
ness for stealing unicast services.

Partially active
Cloning attacks
With partially active attacks, a clone
does not authenticate itself to the
CMTS. It listens for the original
modem with that MAC address and
steals the traffic encryption key (TEK)
that is being delivered to it. Once the
clone has the key, it begins to transmit
upstream and listen to the downstream.
The process used by the clone to
steal the traffic encryption key is illus-

While the DOCSIS retail model has great benefits, it also
means the possibility that unscrupulous users could buy
modems at retail and then use them to pirate services.
Fortunately, DOCSIS provides hooks for detecting and
combating such piracy. DOCSIS-certified modems such as
these will work with several privacy and security mecha-
nisms built into the specification.

trated in Figure 1 (on page 146).

The clone only listens to down-
stream messages from the CMTS.
Therefore, upstream messages that are
normally present in BPIKM are not
shown in Figure 1. After receiving and
decrypting two downstream messages,
a clone will share a TEK with both the
original cable modem and the CMTS.

Passive cloning attacks

As with partially active cloning, a
passive clone does not authenticate it-
self to the CMTS. It waits until the le-
gitimate modem authenticates itself
and then steals its TEK. A passive
clone, however, never transmits up-
stream packets. It is limited to snoop-
ing on downstream packets. Because
this clone never transmits, it cannot
be detected at the CMTS. Thus, intru-
sion detection techniques cannot be
used against passive cloning attacks.

A larger scale attack would have a pi-
rate distribute keys into passive clones

and at the same time sub-
scribe for premium multicast
services. A commpn type of
multicast service would be
the delivery of streaming
video and audio. By snooping,
each clone could steal multi-
cast services for fice—analo-
gous to cloning attacks on
set-top boxes.

The only pragtical thing
to reduce the risk of passive clones is
to add tamper-proof key $torage into
the modems.

One-to-many multicast

Multicast IP allows a sirjgle source
to send packets to multiple receivers
using a common IP address in either a
one-to-many or many-to-many distrib-
ution model.

The first multicast distribution
model represents multicast from a sin-
gle transmitter to many receivers. This
is very similar to the existing TV
broadcast model.

The second multicast distribution
model is multicast from numerous
transmitters to many recefvers. The
receivers may be participating in the
control of the content. Arj example of
this type of a multicast environment
would be a multicast videbconfer-
ence. Members may comrfiunicate
with all of the other members of the
group simultaneously.

Theft of multicast services

The focus of security for the many-
to-many distribution model is authen-
tication of each participarit to the rest
of the group, while the fotus for the
one-to-many distribution imodel is ac-
cess control.

The very nature of a multicast service
implies that the original information
must be distributed to marly receivers
as a single transmission. If the content
is protected cryptographicilly, in gener-
al, there must be a single unique key
that allows access to the data.

In the case of the one-tp-many mul-
ticast, a likely application would be
Internet TV. In this case, 4 receiver
possessing the key to dectypt the data
might be financially encofraged to
illegally share this key with other re-
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prove its identity to the CMTS with
the help of a Rivest Shamir Adel-
mann (RSA) public/private key pair
and an X.509 certificate. Both the
RSA key pair and certificate are in-
stalled into the cable modem at the
time of manufacture.

* Access control. The CMTS main-
tains authorization information for
all registered cable modems. Unau-
thorized modems are denied access
to the network. Further, authorized
modems are restricted to specific
service flows. The CMTS will not
deliver a decryption key for a multi-
cast flow to a particular modem un-
less it is authorized for that service.

> | Can You Prevent Cloning?
The Data Over Cable Service
Interface Specification (DOC-
i SIS) 1.1 standard includes the
security specification Baseline
Privacy Plus (BPI+) that crypto-
graphically prevents unautho-
rized cable modems from
operating as clones.

BPI+ does not require a
modem to use tamperproof key
storage, nor does it specify in-
trusion detection techniques—
automated detection and
prevention of illegal behavior.
While BPI+ security is adequate
for unicast data services, it may
be augmented with intrusion
detection to identify duplicate
units. BPl+ also may be aug-
mented with tamper-proof key
storage to provide additional
protection for higher value mul-
ticast services.

When streaming multicast
services, such as Internet TV,
become more popular and ser-
vice providers start charging
substantial fees for these ser-
vices, cable modem cloning at-
tacks are likely to become of
greater concern than they are
today. When that happens, tam-
per-proof key storage coupled
with BPI+ can serve as an effec-
tive deterrent against cloning.
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* Key management. BPI+ defines the
BPI key management (BPIKM) pro-
tocol, where the CMTS periodically
generates symmetric encryption
keys for different service flows and
delivers them to the cable modems.
BPIKM supports both unicast and
multicast service flows.

As a result of the BPIKM protocol,
the cable headend is not required to
manually maintain a set of encryption
keys for modems. Encryption keys are
generated and refreshed automatically.

All of the cryptographic services
provided by BPI+ are based on the fact
that each modem contains a unique
public/private RSA key pair and an
X.509 certificate. These cryptographic
services could be bypassed if the RSA
key pair and certificate were copied
into duplicate cable modem units,
called clones.

It was determined that because of
the limited scalability of such attacks,
protection against them is unneces-
sary. Still, the possibility of cloning ex-
ists, and it is prudent to plan for
additional security that would dis-
courage such attacks on DOCSIS-
based services.

Cloning attacks

A clone is any unit where the dupli-
cation of any of the permanent keys
allows it to imitate the identity of a le-
gitimate original unit. A clone may be
created by stealing the keys from an-
other modem. Alternatively, a pirate
might purposely register a cable
modem under a fraudulent account
and then copy the keys into cloned
units. A pirate would then sell those
clones. This attack is most interesting
whenever data network access is of-
fered at a flat rate, where clones are
sold to circumvent the $30-$50
monthly charge for service.

Under DOCSIS 1.1 and BPI+, such a
permanent key would be the 1,024 bit
private RSA key of the cable modem.
Dubplication of this key and the corre-
sponding public key certificate would
be enough to authenticate a clone to
the CMTS.

There are several types of cloning
attacks. Each clone could authenti-

cate itself to the CMTS. Alternative-
ly, a clone might wait until the legit-
imate unit with the same identity
has authenticated itself and then
start transmitting. Further, a clone
may be completely passive and be
limited to snooping.

Active cloning attacks

In this type of attack, each clone in-
dividually authenticates itself to the
CMTS. Normally, a single cable
modem MAC address is restricted to
one RF domain in the CMTS. A single
RF channel is limited to about 500
cable modems. Thus, this attack is not
easily scalable. To scale this attack, a
pirate would have to clone a modem
in multiple RF channels.

To steal service, multiple clones of
the same MAC address have to coordi-
nate the times at which they access the
network—manually or possibly by
snooping the downstream to see if this
MAC address is already active. Other-
wise, if the same MAC address appears
in the same RF channel twice, they
probably will interfere with each other
and can be detected by the CMTS.

If a clone were created without the
owner’s consent, it could be used in
denial of service attacks. The clone
could purposely transmit at the same
time as the original modem. But, once
the original modem were off the net-
work, the clone could steal service.

Coordinating clones

Active cloning attacks require out-
of-band (OOB) coordination between
clones to make sure that they do not
access the network at the same time.
This coordination could be done via
some manual means, such as e-mail.

More efficient coordination also is
possible. The cloned cable modem
could be designated to distribute the
schedule of when each clone can
transmit. One possibility would be for
a cloned modem to send to its own
MAC and Internet protocol (IP) ad-
dresses. Such messages would be re-
flected back down by the CMTS and
received by all the clones. Alternative-
ly, these messages could be addressed
to an IP multicast group consisting of
the IP addresses of the cloned units.



fication also protects the link between
the cable modems and the cable
modem termination system (CMTS).
BPI+ provides privacy on this link, as
well as authentication of the cable
modems to the CMTS.

BPI+ does not address cloning at-
tacks on this link, where all crypto-
graphic keys within a cable modem
are duplicated into another unit,
called a clone. This is not a serious
problem because this attack is limited

in scalability, as we'll discuss later.

Nevertheless, DOCSIS 1.1 provides
hooks that allow for additional securi-
ty measures that along with BP1+
would reduce the risk of cloning at-
tacks. These measures include intru-
sion detection and tamperproof
storage of cryptographic keys.

Overview of BPI+
BPI+ provides the following security
services:

i

* Media access control (MAC.&)-layer
privacy. Privacy for all dowristream
and upstream data packets ig
achieved through encryptiori with a
symmetric key. Currently, only data
encryption standard (DES) eficryp-
tion is provided for data pact‘ets.
However, BPl+ provides mechanisms
for negotiating additional enéryption
algorithms in the future.

* Cable modem authenticatiod. Each
cable modem has to periodicilly
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asha Medvinsky
and Steven Anderson

Cable modem services are hot. And,
unfortunately, with any hot new ser-
vice comes the opportunity for
theft. Still, that doesn’t mean engi-
neers will have to stay up all night
worrying about fraud.
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CableLabs has built security provi-
sions into Data Over Cable Service In-
terface Specification (DOCSIS) 1.1 to
help engineers thwart would-be
thieves. By being aware of the risks
and augmenting the CableLabs proce-
dures, engineers can sleep better.
DOCSIS 1.1 includes the Baseline
Privacy Plus (BPI+) security specifica-
tion, which cryptographically protects
against unauthorized cable modems
posing as authorized units. The speci-
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phase, qualification of the customer's
residence and desired service. Because
broadband wasn’t (and still isn't) avail-
able everywhere instantly, it was nec-
essary to determine where the
customer lived. The system pictured
in Figure 2 (on page 136) was our
first attempt at resolving this problem.
This can't be based on a state or ZIP
code because it’s necessary to ensure

that high-speed data is available for
the particular customer’s dwelling.

Selection of the state and service op-
tions enabled the system qualifier to
begin a detailed system check. The re-
sults of this check are displayed in
Figure 3 (on page 138). This phase
determined if the customers PC met
minimum requirements needed for
high-speed data service.
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Once these checks were complete,
the last phase of this process evaluated
whether the customer’s PC was capable
of supporting MediaOne high-speed
data. If it was capable, the system gave
the customer a code to provide to Me-
diaOne during signup. (See Figure 4 on
page 138.) This code would speed Me-
diaOne’s data entry during the signup
conversation. If it did not pass, the cus-
tomer was allowed to view the results
in more detail, which indicated where
discrepancies existed.

MediaOne supported the concept of
an application that could make high-
speed installations more efficient. How-
ever, the system qualifier provided only
a small piece of what high-speed data
customers need in terms of self-help
applications. What actually is needed is
a suite of tools or a self-help toolkit.

Self-help toolkit

The need to expand the customer
base along with the need to cut ex-
penses and reduce the number of ser-
vice calls requires better-equipped
customers. Self-help tools abound on
the Internet. Many Internet sites, such
as www.computingcentral.com/top-
ics/bandwidth/speedtest.asp, are pro-
viding a growing number of free
services, from Internet protocol (IP)-
switchers to speed checkers.

PCs also are becoming more broad-
band-friendly. For example, new PCs
come with simple wizards to configure
Internet services along with the ability
to save and restore multiple configura-
tions. As a result, the PC is better able
to adapt to the type of broadband ac-
cess available in the customers’ area.
Short of full-fledged broadband-ready
PCs that completely set up a network
interface and IP address settings, these
improvements represent significant
progress toward a more efficient and
trouble-free Internet installation. C+

Bruce Bahlmann is senior systems engi-
neer for MediaOne Internet Services
Group. He can be reached via e-mail at
bahlmann@bigfoot.com.

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

high-speed data product. The end re-

sult would be one of three possibilities:

1) The computer “passed” the test, so
an install can proceed.

2) The computer “passed with a warn-
ing.” In this case, the system met
the minimum requirements for ser-
vice, but not the recommended re-
quirements (such as in the case of
free hard disk space). The install
could proceed, but the user and
MediaOne staff (sales, support and
field service teams) would know
that a potential problem exists.
Knowing this in advance allows
teams to schedule additional time
for the install.

3) The computer “failed” the test. In
this case, the application would
state why (lack of memory, disk
space and so on) and make recom-
mendations as to what the user
could do to remedy the problem
and eventually have the product in-
stalled successfully.

In the case of the first two results
(“passed” or “passed with a warning”),
MediaOne provides the customer with
a result code. This result code contains
the serial number of the PC’s hard
drive and an indicator of any potential
problems that could be occurring,

In the case of the third result
(“failed”), a local computer supplier
could help the customer resolve the
problem. This was done to demon-
strate that, if desired, the eventual
application could potentially gener-
ate revenue. This could be accom-
plished by selling this “advertising
space” to suppliers.

The prototype MediaOne developed
divided the problem of system qualifi-
cation into four phases. The first phase
(see Figure 1 on page 136) mainly ex-
plained to the customer what this ap-
plication does and how to use it.

Customers would like to know what
the system qualifier does and what
they can expect to see once it is com-
plete. This directly led into the next
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1998 (a conservative estimate), and
we assumed the same 5 percent (1,500
additional subscribers) would be af-
fected by PC minimum requirements.
We further assumed that these lost
1,500 customers were spread out over
the year. Using these numbers, the
math comes out as follows:
Lost 1998 revenue = 1,500 x 5 x
$39.95 = $ 299,625
1998 expense = 1,500 x $125 =
$187,500
Total 1998 impact = $ 487,125
However, the impact numbers do
not take certain elements into ac-
count. One is time lost by sales repre-
sentatives when they have to walk a

> | Self-Help for Cable Modems
Armed with a self-help toolkit,
customers can do such things as
determine whether their person-
al computer (PC) can support
broadband services, check the
speed of their Internet connec-
tion, send and receive test e-
mails, run system and diagnostic
tests, and even troubleshoot lo-
calized problems. By having cus-
tomers prequalify their PCs,
cable operators can reduce the
number of failed installs, saving
both time and money.
MediaOne’s System Qualifier
prototype demonstrated the po-
tential for selling advertising
space within self-help tools.
The availability of this “cus-
tomizable” advertising space
along with the growing number
of self-help tools will enable
these tools to reach an increas-
ing number of broadband cus-
tomers. While a number of
companies offer self-help tools
for a fee, this service should
likely be free to take advantage
of the definite advertising op-
portunities. The good news: A
vast majority of these self-help
tools can be operated via an In-
ternet connection. The industry
only has scratched the surface
of what is to come in this area.
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customer through the prequalification
process. Today the sales representative
must take time to manually determine
if a customer’s PC meets the minimum
specifications. This means longer talk
times and less time available to close
additional sales calls. Another is nega-
tive customer satisfaction and press
received when installations do not go
according to plan. Finally, there’s lost
revenue from additional customers
gained year-to-year by having imple-
mented this program.

The result of a 5-percent increase in
installation efficiency would amount
to a savings of $16,237.50 per 1,000
projected additional customers for the
year. Each 1 percent increase in instal-
lation efficiency would amount to a
savings of $3.25 per additional pro-
Jected customer for the year.

Possible solutions

To reduce potentially expensive in-
stallations and failure rates, self-help
tools are needed. Currently there are a
few different approaches to providing
self-help tools.

Stand-alone application: self-help
products that can be executed on a
customer’s PC. This approach is capa-
ble of performing detailed diagnostics
of the computer; however, its useful-
ness is limited because it isn’t able to
change with the times (new operating
systems, advertisers, requirements and
so forth). Typically it is suited for only
one type of broadband access (inte-
grated services digital network, digital
subscriber line, or high-speed data via
cable) and must be updated manually.

Internet-based approach: self-help
products that are accessible via a Web
site. This approach is less capable of
performing detailed diagnostics on
computers to the point where it may
not be able to prequalify the comput-
er. However, it is extremely flexible,
able to work with all types of broad-
band access, and is able to keep up
with changes in software, hardware
and advertisers.

Combination: self-help products
that attempt to leverage advantages of
stand-alone and Internet-based ap-
proaches. This approach can be ex-
tremely effective in offering a wide

QUALIFIER PROTOTYPE
INSTRUCTIONS

= L e —

MepDiaONE
SYSTEM GQUALIFIER
PROTOTYPE RESIDENCE
AND SERVICE SELECTION

variety of self-help tools to customers;
however, it typically comes with a
price tag and does not allow the user
to reap the benefits of making deals
with vendors that want to advertise
with customers.

User initiative

Another way to address this dilem-
ma would be to allow a potential cus-
tomer to automatically prequalify his
or her own PC. This application
would examine the user’s PC in a non-
intrusive fashion and then compare
the results against the known require-
ments of the various MediaOne high-
speed data product offerings for an
applicable region. This application
eventually could be delivered to cus-
tomers via the Internet, e-mail or
through promotional media.

Before rolling out a truck for instal-
lation or a service call, the customer
could run a simple, easy-to-use appli-
cation. This application (currently
known as The System Qualifier) clear-
ly would state if the computer were




the Art of

Self-Diagnostics
Tips for Reducing Installation Failures

By Bruce Bahlmann
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Cable operators installing high-speed

data services on subscr‘iber*s" com-

puters are experiencing significant

setup failures, a time-sensitive and

expensive problem.

But the failure rates are preventable.
In 1997, MediaOne began examin-
ing installation and service metrics for

its high-speed data product. It soon
became clear that its high-speed data
business was seeing a larger installa-
tion failure rate than its core business
counterparts. The failure represented
between 3 percent and 9 percent (de-
pending on the region and the month)
of all high-speed data install attempts.

The problem was because high-
speed data installations deal with the
unknown of the subscriber’s personal
computer (PC). Specifically, the failure
rate was high because we were trying
to install service on PCs that did not
meet the minimum system require-
ments for high-speed data service.

By eliminating the wasted time and
effort on failed installs, and allowing
personnel to roll trucks only to quali-
fied systems, the number of successful
high-speed data installs can be in-
creased by more than 5 percent.

Do the math

These types of improvements are
difficult to realize or translate into a
number that is meaningful for any
multiple system operator (MSO).
However, certain assumptions can be
used by any MSO to determine a rea-

sonably accurate assessn_‘\em of high-

speed data installation cpsts on non-

qualified personal comp@uters:

* Assume you could increase your
yearly customer base by an average
of 5 percent.

» Assume lost customers (5 percent)
were spread out over the year. (Only
five months are used (o calculate the
lost revenue because a majority of
customers typically jain up late in
the year.)

* Assume each failed truck roll costs
$125.

* Assume you charge $39.95 for high-
speed data service.

Based on these assumptions, some
simple calculations are all that’s needed:
Potential customers = § percent x pro-
jected customer adds for year
Lost revenue = potential customers x
Expense = potential customers x $125
Total annual impact = lost revenue +
expense

Just a 5-percent increase in installation
efficiency can have a significant impact
on a company. MediaOne’s projected
1998 numbers, for examnple, added up to
hundreds of thousands of dollars.

MediaOne planned {o add 30,000
high-speed data two-v‘i'ay customers in
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Versatile, surface mount amplifiers for distribution, head end,
cable modems, and other cable applications.

All you want in a CATV amplifier and more...high linearity,
high reliability, low NF, flat gain slope, low voliage and all in a
small, surface mount package at low commercial priges.

Model AH2 AH22 Units
Frequency 50-860 50-860 MHz
Cso gous -63** dBL
CTB S0k -61** dBt
IP2 48 70 dBm
IP3 38 4 dBm
Gain 16.5 1.7 d8
NF 30 45 d8
DC voltage 5 5 volts
Package S0T89 SOIC8 (Thermally enhanged)

‘Measured at 30 dBmV output/channel, 83 channels
“*Measured at 40 dBmV output/channel, 110 channels

Mixers

Super Spur Suppression Mixers for CATV Headends.

Great mixers at commercial prices. Check these out:

» [P Mode! HMJ7 SME1400B-17 Units
/ RF Frequency 1000-2000 12200 MHz
A LO Frequency 1000-2000 1-2200 MHz
Spur Suppression 60 58 dBc
11P3 35 27 dBm

For more information and data sheets, fax your request to
650-813-2447 or e-mail at wireless.info@wj.com.

1-800-WJ1-4401 [P0 v

Visit us on the web at www.wj.com

Distributed In U.S.A. by Microwave Companents: 800-282-4771; Nu Herizons Electronics: 888-747-6846; Richardson Electronics: 800-348-5580.
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TERMINATOR

Reinvented

Introducing the future

Leaving spring and flange

retractors behind, Lemco terminator tools

operate with a push and pull operation...

installing terminators and locking them in their place.

So innovative, they could only come from Lemco.

Available for all brands of terminators.
Patent Pending
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return path with actual data and mea-
sure the performance. Packets that are
lost or contain errors can be attributed
directly to the return path perfor-
mance, assuming the forward path per-
formance shows good MER and BER.
Once a problem is identified on ei-

Modems
that are
continually
resending
can hog
system
bandwidth.”

ther the forward or return path, the
technician can quickly isolate its loca-
tion using standard troubleshooting
techniques, testing at the tap, ground
block or modem input. (See Figure 3
on page 130.) By measuring the perfor-
mance at the tap, he or she can deter-
mine if the problem is with the
network or the wiring. If it’s the wiring,
standard troubleshooting techniques of
checking the various locations in the
installation for performance quickly
will isolate the source of the problem
s0 it can be repaired or replaced.

Wrap-up

By testing cable modem installation
using a system analyzer, technicians
can find problems quickly, making
them much more efficient. This saves
money because more installations can
be done with the same number of
people, and because the performance
of the network is checked, there will
be fewer service calls stemming from
installations with poor margin for
error. The network throughput will be
better because of fewer errors result-
ing in fewer resends. Ultimately, this
makes more money for the operator
and results in happier subs. Cv

Rick Jaworski is vice president of mar-
keting for Hukk Engineering. He can be
reached at rick.jaworski@ hukk.com.

Did this article help you? Let us know
your thoughts. Send an e-mail to
jwhalen@phillips.com.
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handle any additional errors should
the system degrade in the future.

Once you determine that there is a
poor MER or BER, the technician can
use the constellation display and auto-
matic constellation diagnosis to deter-
mine the type of impairment affecting
the signal to help find the problem.

Return path measurements
On the return path, the system ana-

lyzer is transmitting to the CMTS, so

some measurements need to be in-

CMTS

h

Analyzer sends DOCSIS modem packets on
return path pinging CMTS with BER tast pattern

ferred based on information received
on the forward path from the CMTS.
The key measurements on the return
path are path attenuation, BER and lost
packets. (See Figure2.)

The Data Over Cable Service Inter-
face Specification (DOCSIS) calls for a
maximum power output of +58 dBmV
using QPSK modulation and +55
dBmV using 16-QAM modulation.
Typically, the receive level of the
CMTS is 0 dBmV, so the output level
of the modem is the same number as

RETURN PATH BER TEST
CMTS returns ping with BER test packets over forward path.

BAM signal data protected by FEC ensuring all errors received

# are cause by the return path.

Tap

Cable
modem

Ground

the attention in dB. If the attenuation
is 5o large that the modem must oper-
ate close to the maximum level, there
won't be enough margin for future
degradations. Thus, the technician
needs to try to reduce the amount of
loss in the drop to allow for margin.

To test BER on the return path, the
analyzer can ping the CMTS with a
packet of known data. The ping com-
mand will return the packet to the ana-
lyzer from the CMTS on the forward
path. To be sure the packet does not go
any further than the CMTS port, the
analyzer can use a trace route com-
mand to the dynamic host configura-
tion protocol (DHCP) server to
determine the route. The first Internet
protocol (IP) address in the route to
server is the CMTS port.

Because the ping command simply
returns the packet to the sender with-
out error checking, any errors to the
payload caused by transmission on the
return path come back intact to the
field instrument on the forward path.
Because the forward path has FEC,
any errors caused by the return path
will be protected by the FEC on the
forward path. That way, the instru-
ment can measure the performance of
the return path, without being at the
headend to receive the signal.

With the return BER function, the
technician can completely exercise the

TV set
No. 1

L]

TV set
[ ] No 2

4-way )
splitter —I TV set
No. 3
Test
locations
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Cable modems have become an impor-

tant new source of revenue for cable com-
panies, and huge deployments are expected
over the next few years. Keeping up with the
demand for new modem installs and service
calls with the limited resources and system
bandwidth available can be a major challenge
for operators.

E( One way of increasing the efficiency of these limited resources and
/ providing better service at the same time is to properly test the sys-
tem. Fully testing the system allows technicians 1o quickly identify
/ f sources of problems and replace only those components that need
10 be replaced.
By testing, the technician can quickly determine whether prob-
lems stem from the modem or the network. This is especially im-
portant when the customer owns the modem because it
J . eliminates the need to chase problems that are the sub-
scriber’s responsibility. By testing the system,
more service calls and installations can be accom-
plished in less time, allowing systems 1o roll out modems
quicker and save money. It also ensures that the subscriber
f has enough margin to maintain long-
term reliability.

In addition, testing can help in-
crease the throughput of the net-
work. Cable modems will resenc

packets until they get through error-free.
Modems that are continually resending can hog
system bandwidth. Although this may not be noticeable

initially while there are only a few subscribers online, once
the numbers of modems increase, the bandwidth may not
be able to handle all of the resends. and the system grinds
to a halt. Determining the cable modem system perfor-
mance and troubleshooting the problems will be crucial
once traffic becomes heavy.

Divide and conquer

Testing of cable modem sysiems can be broken into
two parts, the forward path and the return path. For-
ward path testing is identical to testing digital video
and has been common over the past couple years. lests
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Measuring
DOCSIS
Cable
NModem

Systems

Today's Tools
simplify the Task

By Rick Jaworski
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Internet. RC4 is a proprietary cipher
and is owned by RSA Data Security.

MMH: The multilinear modular
hash (MMH) function is a message
authentication code. The original
message is run through the hash
(with a secret key), and the code is
the result. The code is sent along
with the original message. The re-
ceiver of the message calculates the
hash over the original message (also
with the secret key) and compares
the final message authentication code
with the code sent with the message.
If the two codes match, the receiver
can be assured that the original mes-
sage is authentic.

RADIUS: The remote authentication
dial-in user service (RADIUS) pro-
vides authentication, authorization
and accounting services. In PacketCa-
ble, RADIUS is used at the record-
keeping server to gather billing events
from both the CMTS and call manage-
ment server. RADIUS authentication
keys are hard-coded to zero. IPsec is

used for message integrity, as well as
privacy. Its key management is IKE.

DNSsec: The domain name service
(DNS) originally was designed to sup-
port queries of a statically configured
database. While the data was expected
to change, the frequency of those
changes was expected to be fairly low,
and updates could be made manually
or through a static provisioning sys-
tem. With PacketCable, DNS updates
are expected to occur dynamically and
hence are subject to attack.

DNSsec, the DNS security protocol,
authenticates dynamic exchanges be-
tween the call management server
(CMS) and the DNS server as DNS
entries are updated. The DNS client
contains a pre-published public key
for a DNS server, and the DNS server
signs all DNS entries.

What's it mean for you?

All Internet communications are in-
herently insecure and subject to attack
because of both distributed processing

and open communications. PacketCa-
ble is no exception, so sophisticated
security methods are necessary.
Within the PacketCable architecture
are many interconnected network ele-
ments, distributed across both the
public Internet and private IP net-
works. The interfaces between these
devices must be protected based on
the threats to these interfaces. In addi-
tion, bearer channel communications
must be protected from eavesdropping.

This article has been reprinted with
permission from the Proceedings Man-
ual of the Society of Cable Telecom-
munications Engineers’ Conference on
Emerging Technologies 2000. ©

Doug Jones is a member of the technical
staff at MediaOne Labs. He can be
reached at dxjones@MediaOne.com.

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

Proven Return Path Solutlon'
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or two calls to the Kerberos library di-
rectly or through the generic security
services application programming in-
terface (GSSAPI). These calls result in
the transmission of the necessary mes-
sages to achieve authentication.

End-to-end security for RTP
RTP, the real-time transport proto-
col, is used to encapsulate PacketCa-

ble media streams such as voice and
video. RTP uses the real-time trans-
port control protocol (RTCP)

RTP provides end-to-end delivery
services for data with real-time char-
acteristics, such as interactive audio
and video. Those services include
payload-type identification, sequence
numbering, time stamping and deliv-
ery monitoring. PacketCable runs
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RTP on top of UDP/IP to make use
of its multiplexing and check-sum
services; both protocols contribute
parts of the transport protocol func-
tionality. RTP supports data transfer
to multiple destinations using multi-
cast distribution if provided by the
underlying network.

RTP does not provide any mecha-
nism to ensure timely delivery or pro-
vide other QoS guarantees, but relies
on other PacketCable services to do
so. It does not guarantee delivery or
prevent out-of-order delivery, nor does
it assume that the underlying network
is reliable and delivers packets in se-
quence. The sequence numbers allow
the receiver to reconstruct the sender’s
packet sequence, but they also might
be used to determine the proper loca-
tion of a packet, for example, in video
decoding, without necessarily decod-
ing packets in sequence.

While RTP primarily is designed to
satisfy the needs of multiparticipant
multimedia conferences, it is not lim-
ited to that application. Storage of
continuous data, interactive distrib-
uted simulation, active badge, and
control and measurement applications
also may use RTP.

The protocol is the basis for encod-
ing real-time data streams in Packet-
Cable; hence, encryption is available
at this layer. The PacketCable security
specification allows for end-to-end ci-
phersuite negotiation, so that the
caller and the callee can choose their
preferred encryption and authentica-
tion algorithms for the call. Although
the current version of the PacketCable
security specification only defines
RC4 for RTP packet encryption and
only the multilinear modular hash
(MMH)/message authentication code
for packet authentication, additional
cryptographic algorithms will be de-
fined as needed to meet future Packet-
Cable application requirements.

Additional security methods
RC4: This secret key encryption al-
gorithm is used in, among other things,

the secure sockets layer protocol used
by Netscape and other Web browsers
to transmit encrypted information
(such as banking transactions) over the
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Within PacketCable, IKE manage-
ment is completely asynchronous to
call signaling messages and does not
contribute to any delays during call
setup. The only exception would be
some unexpected error, where 1Psec is
lost by one of the endpoints.

IKE is a peer-to-peer key manage-
ment protocol. It consists of two phas-
es. In the first phase, a shared secret is

negotiated via a Diffie-Hellman key ex-
change, which then is used to authenti-
cate the second IKE phase. The second
phase negotiates another secret, used to
derive keys for the 1Psec protocol.

Kerberos
Kerberos provides a means of verify-
ing the identities of principals (an

MTA or a network server) on an open,

There's a better way. Tempo’s TR 4110

Buried Service Drop Locator finds buried

cable paths and sheath faults easily and

accurately. No more sniffing around

Look to the future. Look to Tempo.
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or unprotected, network. This is ac-
complished without relying on asser-
tions by the host, without basing trust
on host addresses, without requiring
physical security of all the hosts on
the network, and under the assump-
tion that packets traveling along the
network can be read, modified and in-
serted at will.

Kerberos performs authentication
under these conditions as a trusted
third-party authentication service by
using conventional shared secret key
cryptography. Kerberos extensions
provide for the use of public key cryp-
tography during certain phases of the
authentication protocol. These exten-
sions provide for authentication of
users registered with public key certi-
fication authorities and allow the sys-
tem to provide certain benefits of
public key cryptography in situations
where they are needed.

The basic Kerberos authentication
process includes:

* A client sends a request to the au-
thentication server (AS) requesting
“credentials” for a server.

The AS responds with these creden-
tials, encrypted in the client’s key.
The credentials consist of a “ticket”
for the server and a temporary en-
cryption key (often called a “ses-
sion key”).

The client transmits the ticket, which
contains the client’s identity and a
copy of the session key, all encrypted
in the server’s key, to the server.

The session key (now shared by the
client and server) is used to authen-
ticate the client and optionally may
be used to authenticate the server. It
also may be used to encrypt further
communication between the two
parties or to exchange a separate
sub-session key.

Implementation of the basic protocol
consists of one or more authentication
servers running on physically secure
hosts. The authentication servers main-
tain a database of principals, users and
servers, and their secret keys. Code li-
braries provide encryption and imple-
ment the Kerberos protocol. To add
authentication to its transactions, a
typical network application adds one
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Broadband Wireless Sweeps the Nation

+

Swooping from the sky, thanks to Fed-
eral Communications Commission
wireless broadband spectrum auctions
(and in the case of MCI WorldCom
- and Sprint, massive acquisitions), tele-
com companies such as incumbent
local exchange carrier (ILEC) Bell-
South are developing business strate-
gies that involve broadband wireless.
The intent behind much of this strate-
gy is to beat cable companies at their
- own gaine—especially now that the
N cable pipe is being used to carry data,
rnet and basic phone service.
y ¢m carriers, en masse, are
in love with broadband wire-
f.o two reasons: its ability to cir-

bread-and-butter custome
age American citizen.

cumvent the necd for agreements
with competing carriers at the local
loop level, and the fact that it can do
just about everything cable can for in-
dividual consumers—though at a
higher cost per sub, at least for now:

Telcos’ potent weapon

Broadband wireless has many faces.
That’s because a multitude of spec-
trum options are available, from the
unlicensed spectrum (such as 2.4 GHz
and 5 GHz) to local multipoint distri-
bution system (LMDS) in the 28 GHz
rangc, to the 38 GHz and 24 GHz
spectrum used by WinStar and
Teligent, respectively.

Cable Must Decide: “Beat 'Em or Join 'Em?”

Probably the most direct threat to
cable will come from operators such as
MCI and Sprint, which own multi-
channel multipoint distribution system
(MMDS) spectrum (2.5 GHz and 2.7
GH:z). also known as wireless cable.

Though MCI and Sprint (soon to be
one mega-carricr) officials say they
plan not to offer TV services, the rea-
son MMDS came into existence was
the FCC’ desire to promote competi-
tion in the cable industry. Needless to
say, that tactic failed, and one by one
the independent wireless cable opera-
tors declared bankruptcy—and be-
came ripe for the telco picking. Cable
operators are barred from buying

o6looCT227



MMDS licenses. (See Table 1.)

Also, unlike LMDS and the frequen-
cies used by Teligent and WinStar,
MMDS is well-suited for individual
households—though analysts say
fixed wireless equipment stilt is 100
expensive for most carriers to justify
deployment at that level.

Fixed wireless will most likely thrive
in the small business and home office
market, says James Mendelson, a tele-
com analyst at Washington, D.C.-based
consulting firm Strategis Group. “Obvi-
ously, cable can also play there,” he adds.

Mendelson estimates MMDS cus-
tomer premise equipment alone cur-
rently costs carriers about $500 per

LINE

1
> i Wireless Broadband:
Friend or Foe?
Telecom carriers are opting for
broadband wireless because it
circumvents the local loop and
is nearly as versatile as cable, if
more expensive. The muli-
channel, multipoint distribution
system (MMDS) poses the most
direct threat; opportunities for
cable may lie with unlicensed
spectrum.

MCI and Sprint own MMDS
(or wireless cable) licenses,
which at a relatively low spec-
trum can service homes within
a 25- 1o 30-mile radius. Cus-
lomer premise equipment costs
carriers about $500 per house-
hold, but that could drop soon. |
It should do well in the mului-
ple dwelling unit (MDU) mar-
ket. At a higher frequency, local
multipoint distribution system
| ' (LMDS) has a range of two 10
three miles. The spectra used by |
such companies as Teligent and
WinStar are also relatively high.

Telecom vendor Proxim sells
transceivers and antennae that
extend T-1 links up to seven
miles over the unlicensed 2.4
GHz and 5 GHz spectrum.
Comcast Internet Service ran
trials of Proxim products for
customers in Pennsylvania and
New Jersey in February.
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Tor U.S. BROADBAND

WIRELESS CARRIERS

Telecom carrier Type of spectrum Markets/number of licenses

Advanced Radio Telecom 39 GHz 100 markets/352 licenses |

MCI WorldCom/Sprint MMDS (2.5 GHz and 2.7 GHz) Combined MMDS licenses wil] pass
54 million U.S. homes |

Winstar Communications 38 GHz, LMDS (28 GHz)

60 markets/315 38 GHz licedses,
16 LMDS licenses

NextLink Communications  LMDS (28 GHz)

Covers 95 percent of top 30 markets/
40 LMDS licenses, which include 114
million points of presence

US West LMDS (28 GHz)

L

Eight markets
Source: Commiunications Technology

household. “We expect this (price) to
drop soon,” he says.

MMDS operators’ best bet, he con-
tinues, will be to target the multiple
dwelling unit (MDU) market. “That'll
be their sweet spot,” Mendelson says.

However, Sprint and MCl1 have ambi-
tious plans for the consumer market
with their freshly acquired MMDS net-
work. And, says Mike Levin, director of
marketing for Sprint’s Broadband Wire-
less Group, the battle between telecom
carriers and cable companies is still in
the early stages, so who'll win is any-
bodys guess. (See Figure 1.)

“The batile for the appropriate bun-
dle is really down the road a ways,’
Levin says. “It’s really a fair fight right
now (concerning AT&T's cable strate-
gy). The market is open. We're so
early in the product life cycle here, |

think it's an open field.”

To win this “battle of the bundle”
with cable, Levin says, Sprint will
have to offer TV service at some point.

As for the high cost of MMDS cus-
tomer premise equipment, Levin says
Sprint is not daunted, though execs
would definitely like 1o see the price
move down to be comparable with
digital subscriber lin¢ (DSL) and cable
modem technology. But for now,
Sprint wants consumers to know it’s
serious about connecting them via
wireless cable. “If that means we’ll
have to absorb some losses early on,
so be it," Levin says.

Other telcos, such ns NexiLink, are
turning to higher frequency spectra
such as LMDS or 38 (GHz to hop over
the 1angle of local battlenecks so com-
monly faced by competitive carriers.
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WIRELESS BROADBAND

SHARE IN 2000

5-6 GHz (ISM) 4%
2.4 GHz (ISM) 1%
800 MHz (ISM) 1%

MMDS 57%

1.9 GHz (PCS) 4%

LMDS 32%

Source Allied Business Intelligence

But the higher the frequency, the less
likely it is for carriers to put their
spectrum to use for business cus-
tomers. The reason is scope of reach:
LMDS and higher frequencies have a
more limited range than MMDS.
LMDS, for example, has a radio range
of two to three miles, while MMDS
has a 25- to 30-mile radius.

And for that reason, says Levin,
Sprint isn’t worried about NextLink,
Teligent, and WinStar.

“The LMDS spectrum is not particu-
larly well-suited for residential,” Levin
says. “We don't see that as a threat to
the consumer market at all.”

Mendelson of Strategis Group
agrees. “(With MMDS) you get more
bang for your buck,” he says. But, he
cautions, MMDS is a lower-bandwidth
application. Its bandwidths are com-
petitive with DSL and cable modems.

It’s a well-heeled market
According to the latest figures from

Strategis Group, the LMDS and

MMDS markets combined will gener-

WIRELESS BROADBAND MARKET
sHARE IN 2005

5-6 GHz (ISM] 4%
2.4 GHz (ISM) 2%

MMDS 70%

ate $3.4 billion by 2003, compared to
$3.3 million for LMDS and $5.6 mil-
lion for MMDS in 1999.

These figures do not include what-
ever gains in the broadband wireless
market will be made by Teligent, Win-
Star, AT&T (which holds a very small
amount of 38 GHz spectrum) and Ad-
vanced Radio Telecom, Mendelson
says. The figures also don’t take into
account
NextLink,
which operates
in the 28 GHz
spectrum.
“They really
haven’t begun
rolling out ser-
vices,” Mendel-
son says.

The Strategis
Group predicts that by 2003, no less
than 34 percent of U.S. households
and 45 percent of U.S. businesses will
be serviceable by broadband wireless
networks—a fairly substantial finding
considering that in 1997, fewer than

1.9 GHz (PCS) 2%

Source Allied Business intalligence

five vendors had the ability to produce
an operating LMDS system. (See Fig-
ures 2 and 3.)

Now, big-time vendors such as
Cisco, Lucent and Nortel can deliver
carriers working broadband wireless
systems for all spectrums that are ca-
pable of transmitting voice, data, In-
ternet and video services.

Will cable join in?

Lots of smaller vendors are getting
into the broadband wireless game as
well, seeking to capitalize on carriers’
lust for everything broadband wireless
these days.

Sunnyvale, Calif.-based Proxim pro-
duces equipment that can be used in
the unlicensed spectrum—2.4 GHz
and 5 GHz. The company sells wire-
less local area network (LAN)
adapters, Ethernet bridges, wireless
LAN connectivity for Windows CE
devices and two-radio wireless bridges

*“We touch the very edge
of the broadband delivery
facility. We don’t care
whether it’s DSL or
cable—it matters not.”

—Kurt Bauer, Proxim

to original equipment manufacturers
(OEMs) and the end user. One advan-
tage for Proxim is that it makes wire-
less broadband products that can be
used by telecom carriers and cable op-
erators alike.

“We touch the very edge of the
broadband delivery facility,” says Kurt
Bauer, Proxim vice president of mar-
keting. “We don’t care whether it’s
DSL or cable—it matters not.”

Proxim sells service providers
equipment for the 5 GHz unlicensed
spectrum that is used to connect
buildings so providers don't have to
use fiber or cable. This equipment in-
cludes a transceiver and antennae that
are bolted onto the sides of buildings,
and extends T-1 links across the air.

“It's an extension of the LAN envi-
ronment,” Bauer says.

This type of equipment shoots data,
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voice or video a distance of seven
miles, and can be placed at the central
office or an Internet service provider
(ISP) point-of-presence (POP), mak-
ing it ideal for rural use.

While cable companies could use
this equipment, Proxim’s primary cus-
tomers are ISPs and enterprises. “We
don't vigorously approach (cable com-
panies),” Bauer says.

Nonetheless, cable companies, if they

so choose, could use Proxim’s products
anywhere they find themselves in need
of a point-to-point 100 Mbps link with-
in their infrastructure or backbone.
This would be ideal for cable compa-
nies trying to sell Internet service.

“Voice service can be included in
that, in our case,” Bauer adds.

Within the next six to nine months,
Proxim plans to begin marketing its
products heavily to cable companies.

o
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“Right now, we're tglking to cable
companies about spedific opportuni-
ties,” Bauer says.

In fact, Comcast Cdrp. in February
trialed Proxim’s Rang¢LAN and Sym-
phony products, whi¢h both operate
in the 2.4 GHz range for subscribers
to its Comcast Commjercial Internet
service in Pennsylvarfia and New Jer-
sey. The trial participnts, however,
were from the small Husiness market,
rather than the consuimer arena. Com-
cast execs wanted to pee how cus-
tomers would responil to a service
where they would not have to go
through the “hassle and expense” of
installing their own Ethernet wiring,
says Matt Fanning, Cbmcast vice pres-
ident of sales and malketing.

Friend or foe?

While cable playerg mostly view
broadband wireless a$ a threat, not an
ally, there could inde¢d be many op-
portunities for cable players to take
advantage of the wireless world—and
perhaps be better abl¢ to compete
with its telco counterparts.

In fact, for AT&T it was a close
draw between buying up the MMDS
spectrum now owned by MCL/Sprint
and acquiring TCI’s cable plant, says
Robert Rini, a managing attorney with
the Washington, D.Ci-based law firm
Rini, Coran and Landellotta.

Rini, who represenis wireless broad-
band companies such as Sprint,
Teligent and BellSouth, as well as
“small mom-and-popi” cable compa-
nies, suggests cable gompanies would
benefit from operatirjg a combined
wireline and wireless; platform.

“I don't think (cable companies) are
very interested at all+—and that sur-
prises me,” Rini says “At the mo-
ment, I think (broadband wireless) is
more competitive (with cable) than
complementary.” Cir

Elisa Modugno is assigtant managing
editor; The Phillips Goup-Telecom. She
can be reached via e-mail at
emodugno@phillips.cdm.

Did this article help ypu? Let us know
your thoughts. Send dn e-mail to
jwhalen@phillips.com
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D ~gctices and

By Kevin McDevitt
and John Young

Reduce Your “Elevated” Risks
Aerial safety practices are becoming
more important as telecommunica-
tions plant upgrades continue to
increase. Full-time employees, con-
tractors, subcontractors and tem-
porary hires are all working some-
where in your franchise’'s plant. Each
work area has its own problems and
personality regarding safe practices
and fall protection.

As illustrated by this past winter's
extremes, the weather is an addition-
al factor that affects safety on a day-
to-day basis. Low temperatures
combined with moisture and high
winds can have crews, in effect,
working on ice skating rinks every
time they put their feet down.
Below-freezing temperatures make
equipment unreliable with brittle
and unyielding panels, door hooks
and so on. Work slows as crews bun-
dle up and have to take breaks from
work in subzero temperatures.

Stress is always present in construc-
tion projects. Deadlines do not
change because of unfavorable weath-
er conditions or because there is a
labor shortage. Straining to meet
goals for customers passed, project

deadline and budget can mean adding
more contractors with little concern
for their training or equipment.

Aerial safety

Aerial safety and fall protection is
only one of many areas we need to
carefully evaluate under these circum-
stances. If training, equipment and su-
pervisory enforcement of safety rules
are being neglected to “get the job
done,” putting an employee 20 or
more feet in the air is very likely to
lead to an accident or serious injury.

Occupational Safety and Health Ad-
ministration (OSHA) regulations 29
CFR 1910.268 and 1926.502 and 503
cover many of the telecommunica-
tions requirements for aerial safety.
These requirements are very specific
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Though it looks simple, working with bucket trucks carries numerous risks, from getting “bounced” out
of the bucket by an impact with another vehicle to ripping down a restaurant's drive-through awning.

regarding climbing gear and tadders.
They are less clear when it comes to
buckets on aerial lift trucks.

Once you get more than four feet
off the ground, personal fall protec-
tion is mandated by 1926.501 (a)(1)
and (b)(1). Do we put an employee in
a body belt and lifeline or a full body
harness and six-foot lanyard under
these circumstances? As long as the
employee cannot fall farther than two
feet, the belt and lifeline are accept-
able. If the employee could fall farther
than two feet, a full body harness and
lanyard are required.

In a bucket, any lines or lanyards
must be tied off to the boom arm and
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not to the bucket. If we restrict the
employee’s fall to two feet, then the
line cannot be more than two feet
long and we restrict movement in the
bucket, which is not always feasible
when performing construction and
upgrades. As a consequence, most of
us in the industry have adopted full
body harnesses and six-foot lanyards
to meet 29 CFR 1926.501 and 502 re-
quirements. While it is rare for an
employee to fall out of a bucket, it is
more common that one will bounce
out when another vehicte hits the aer-
ial lift truck. The harness and lanyard
have saved life and limb on more
than one occasion.

1910.268 further mandates that
“safety straps and body belts shall be
used while working gn elevated work
platforms.” including ladders. Section
8 also mandates their use on poles,
towers and simitar stfuctures that do
not have adequately guarded work
areas. Section (g)(1) puts all the re-
sponsibility on the sHoulders of the
employer, stating that the “employer
shall ensure their use when work is
performed at positions more than four
feet above the ground.” 1t further re-
quires that every pie¢e of equipment
be inspected by a comipetent person
prior to each day of use to determine
that it is in safe worl#ing condition.

Pole climbing, ladders and
Aerial lift trucks

Poles, ladders and|lift trucks all
have one thing in common: They can
be used as modes of transportation to
get you from Point A (ground level) 1o
Point B (the height 2{1 which you need
10 work). ‘

Years ago, when 1 taught pole climb-
ing and aerial safety classes, | would
start off the class with a simple state-
ment. “Some people work behind a

> | Safety in the Rir

As work piles up and deadlines
approach, it’s tempting to cut
corners on saféty. But busy
schedules make safety training,
equipment maintenance, and
enforcement of rules all the
more necessary.

Falling is a significant cause
of occupationdl death. Ladder
safety is impoftant for that rea-
son, as well as for the hazards
of simply handling the equip-
ment. A pole farm is the best
place to learn, practice, and
gain confidence pole climbing.
Aerial lift trucks also require
training, both for driving and
operating the bucket.

To preservé life, limb and
property, set up and maintain a
comprehensive aerial safety pro-
gram. It’s an essential part of
our business. |
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Proper safety gear is essential for pole-climbing and ladder
work. Note the hardhats, eye pratection, gloves, boots,
safety harnesses and lanyards. Photos courtesy of NCTI

desk; you work 20 feet up in the air. If
that is not where you want 1o work,

you might want to go back to being a
bank president.”

Training required

Each of these modes of transport-
ation has distinct advantages and
disadvantages. All three share a
mandatory requirement: training and
certification.

OSHA clearly defines training re-
quirements in 29 CFR 1910.268. The
regulation says, “(c) Training. Employ-
ers shall provide training in the vari-
ous precautions and gafe practices
described in this scction and shall en-
sure that employees do not engage in
the activities to which this section ap-
plies until such employees have re-
ceived proper training in the various
precautions and safe practices required
by this section.”

To translate this into English: If
you are not trained and qualified in
a certain mode of transportation,

]

Jyes dno

O yes dno

O yes 'd no

O yes U no

Jyes dno

Qyes Jno

O yes d no

Q yes U no

J yes d no

The following items will help you evaluate your program.
Keep in mind that no checklist is a substitute for a good
safety program.

1. Is there a designated, qualified person re-
sponsible for safety and health issues as well
as corrective actions for your area?

2. Is this person knowledgeable about fall pro-
tection and jobsite issues?

3. Are contractors and subs required 10 have
written safety programs, safety training and a
person responsible for safety on site?

4. Are field safety inspections performed regu-
larly on all site work?

5. Is management actively committed to pro-
viding a safe work environment? Does this in-
clude training?

6. Is the work area inspected in advance for
hazards that can cause a fall from elevation?
7. Are the work areas surveyed on a regular
basis for OSHA compliance and changing
work conditions that may create fall hazards?
8. Are 1o0ols and equipment properly inspect-
ed prior 10 use and damaged or hazardous
equipment taken out of service and repaired
or destroyed?

9. Are ladders made of appropriate materials
for the work being performed with them?

J yes d no

Qyes dno

J yes d no

dyes dno
 yes d no

O yes I no

J yes Q no
- yes dno

J yes Jno

Jyes dno

(1 yes dno

10. Are ladders tied off properly when neces-
sary? Do they extend the proper distance be-
yond roof lines?

11. Do employees wear proper footwear for
ladders or climbing gear? |

12. Is the level of lighting adequate for safe
employee movement and the work being
performed?

13. Do contractors and their subcontractors
use proper equipment in a safe manner?

14. Are aerial lifts, ladders and climbing gear
properly inspected prior to use?

15. Is climbing gear maintained in accordance
with Occupational Safety and Health Adminis-
tration and American National Standards In-
stitute standards?

16. Do all aerial lifts have personal fall protec-
tion available for operators?

17. Are all employees properly trained in the
operation and use of equipment?

18. Have all employees been advised as to
how 10 report unsafe conditions at their job-
site and who to contact? |

19. Are emergency numbers posted as re-
quired?

20. Are reported items or unsafe conditions
documented and corrected?
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You are not Tarzan- While tree work generally is to be avoided, sometimes it can't be helped when
trimming branches away from your cables. If you have no choice but to climb a tree, proceed with
great caution—climbing trees takes the dangers of pole-climbing to a whole new level.

you should not use that mode. Send-
ing out unqualified workers may
carry great risks, such as medical
costs, lost worktime, lower produc-
tion and liability.

Ladders

Some workers may think: “Why do
I have to be qualified to use a ladder?
I can just throw it against a building
and climb up; whats the big deal?”
Falling is the big deal. According to
the Bureau of Labor Statistics’ 1994
Census of Fatal Occupational Injuries,
8.8 percent of occupational deaths are
related to falling. Section 1910.268 (h)
outlines ladder rules.

Falling isn't the only hazard involved
with using a ladder. Lifting the ladder
itself also is a major cause of injuries.
Using improper technique while lifting
a ladder can lead to lower back in-
juries so severe that they may cause an
employee to miss work or even suffer
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a lifetime of pain. Maneuvering a 100-
pound ladder off the truck and
through a typical yard, around obsta-
cles such as lawn chairs and toys, can
be challenging, to say the least.
Anyone who works with a ladder

needs to know a few basic fundamentals:

* How to inspect a ladder

* How to survey the area

* How to lift a ladder properly and
where its balance points are
located

* How to properly set-up of a ladder

* How to properly climb

* How to secure one’s body while
working

* How to work properly

Pole climbing

One clear advantage of pole climb-
ing over ladder use is the weight of
the equipment. An average set of
hooks (climbers, gaffs and so on)
weighs approximately seven pounds.

N
3

Compare this to a 10¢-pound, 28-foot
extension ladder, and/the benefits are
obvious. Section 191¢ 268(g) covers
pole climbing.

Remember, only qualified workers
should climb poles. The best way to be-
come qualified is to gé through a for-
mal pole-climbing course, in a
controlled environment such as a pole
farm. The pole farm does not have to
be elaborate; it can have just one or
two poles. The advaniage of a pole farm
is that it provides a place to practice in
the presence of a qualified trainer. This
is essential because, @ the saying goes,
“Practice doesn't male perfect; practic-
ing perfect makes pejfect.”

The pole climber should learn the
fundamentals listed here. A formal
class will teach much more, but the
most important lesspn for a pole
climber is confidence.

* Correct use of peisonal protective
equipment

* Techniques for sufveying the pole
and surrounding 3rea

» Testing, shaping and sharpening gaffs

* Ascending and descending the pole

* Belting off

Rerial lift trucks

The aerial lift tridck, more com-
monly called a bucket truck, is by far
the most complex form of aerial
transportation. In fact, OSHA has de-
veloped its own standards for aerial
lift truck operation (29 CFR
1910.67). You may be thinking that
operating a buckef truck is simple:
All you have to dd is jump in the
bucket and hit a few switches, and
you're there. Well| I have yet to see
an accident repor{ come across my
desk in which sotheone hooking a
pole has ripped the awning off a Mc-
Donald’s drive-thiough.

Sometimes, just getting a bucket
truck to the work{area is a job in it-
self. An average biicket truck weighs
10,000 pounds arjd cannot stop on a
dime. This is why the trucks are noto-
rious for hitting dther vehicles in rear-
impact accidents | They are also
known for getting stuck in off-road
situations, especially in wet condi-
tions. In additiort, bucket trucks have
poor visibility an{l should not be
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backed up unless the driver finds it
absolutely necessary dr has someone
else to act as a guide.

In short, no one should work in a
bucket truck without proper training.
Operating a bucket triick requires a
specific qualification, which includes
instruction in the following:
¢ Workplace set-up
* Performing an inspection
¢ Understanding hydyaulics
* Correct use of fall arrest equipment
* Clearances
* Boom operation
* Emergency procedures

“According to
the Bureau

of Labonr
Statistics...
8.8 percent

of occupational
deaths are
related to
falling.”

We have just touclied the surface on
Aerial Safety Practices. An in-depth
look at any of these modes of trans-
portation would require an article in
itself. Basic skill level, though, comes
down to this: Emplovees need to be
formally trained and qualified in aerial
safety practices and gquipment. This
is not only our opinibn; it’s also
OSHAS5 opinion. C©+

Kevin McDevitt is a safety consultant
and editor of “Safety Manager News.”
He can be reached vida e-mail at

safety. 1@juno.com. John Young is safety
and fleet manager for|21st Century
Telecommunications. He also is chair-
man of the Society of Cable Telecommu-
nications Engineers Safety Committee
and a member of the Utilities Division of
the National Safety Council. He can be
reached via e-mail at |iyoung@21stcentu-
ry.com.

Did this article help you? Let us know

| your thoughts. Send dn e-mail to

jwhalen@phillips.com.
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PROTECT YOUR
EQUIPMENT
Pick the Right Enclosure

By Ruth Suarez Zane

The boom in advanced services is forcing opera-

tors to pay more attention to the enclosures that

help guarantee the quality of those services. More

services mean more cables and equipment, plus

fielding technicians to pop enclosures open and

upgrade equipment. The days are long gone when

operators could say, “Out of sight, out of mind.”

With the expansion of communica-
tions services such as data, voice and
video, structures are growing larger to
hold more. Environmental impact on
the structures has always been a con-
cern for operators, but that is increas-
ing because more services mean
higher loss to the operator if the
structure is breached. The threat of
vandalism and theft also is pushing
manufacturers to improve security
with tough materials and locks. The
bottom line: Enclosures need to be
bigger and stronger than in the past.

Despite the obvious importance of
quality structures, manufacturers
warn, operators often neglect to re-
search products properly and pinch a
penny here and there, which ultimate-
ly may damage services. Veteran enclo-
sure manufacturers, along with newer
players, give operators tips on where
to cut corners and where not to.

“The biggest challenge is developing
the best products to deal with the con-
vergence of service applications,” says

Jon Pickrell, vice president of sales for
Carson Industries. “It’s, ‘How can we
design the best enclosure product that
takes into account the delivery of the
service set, brings in telephony, video,
data, mixes cable types—we want to
do that most efficiently and effectively.”

More services, now!

The high public demand for com-
munications services not only is re-
quiring additional equipment in
neighborhoods—it also is requiring
operators to work faster. A customer
who once subscribed to only cable,
now might be adding telephony or
high-speed Internet access. These
new sources of revenue carry more re-
liability concerns than those tradi-
tionally associated with plain old
cable TV service.

The additional equipment required
ranges from battery packs to cables. In
the past, two hours of batteries might
have sufficed for emergency situa-
tions. However, added services may

require four hours or more worth of
batteries, requiring more space.

The tendency to move to larger
equipment goes against the grain of a
communications world where semi-
conductors, as well as telephones and
other products, are shrinking in size.
With vaults and enclosures, manufac-
turers are working to contain the ex-
pansion of the structures by building
racks and shelving within the unit to
pack in more equipment.

But size still is increasing—some-
times almost doubling, says Pete Kelly,
vice president of Oldcastle Precast.

Andy Burgraff, vice president of sales
for Newbasis, an enclosure manufac-
turer, agrees. “We went through a peri-
od where everything was downsized.
Now we are seeing larger cable, larger
enclosures; transformers are larger.”

Despite their increasing size, many
enclosures come ready to install.

“The product has to be installed
quickly and easily because rollouts are
happening very fast,” Pickrell says. “A
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lot of products are already assembled.
You just put them in the ground.”

In addition, enclosures are becom-
ing more complex. Some operators
need to mix cable types and sizes in a
single enclosure: fiber, coax and cop-
per twisted-pair.

“The way these manufacturers pack-
age the enclosures is very important,”
says Jim Davis, regional director of con-
struction for Time Warner. “You want it
with trays and re-entry kits. That’s very
important vs. some that have four to five
parts to add to get one station ready to
go. It becomes an inventory nighumare.”

Keep it friendly

Another reason operators are look-
ing for enclosures that install easily is
that the industry no longer has a
plethora of technicians. Having a
product that doesn’t have 25 separate
pieces to be assembled minimizes con-
struction costs for operators and does-
n't require heavy investment in
training technicians.

LINE

> | Choosing the Right
Enclosures

The boom in telecommunica-
tions services has led operators
to move equipment into the
field, underscoring the need to
enclose that equipment safely
and efficiently.

Manufacturers are providing
enclosures that, regardless of
size, can be set up in a day.
Labor constraints increase the
value of simple installations.
Preloading equipment also
helps. The increased use of
thermal plastic covers shows
how enclosures have been re-
designed in light of environ-
mental factors. Other redesigns
cover security, aesthetics,
strength and ducts.

Choosing the right enclosure
means taking all these factors
and your own situation into
consideration. Greater options
could lead to a better fit, but also
require doing more homework.
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Responding to customer de-
mand, vendors are making enclo-
sures as complete as possible.

“One of the things we hadnt
seen before is end users wanting
to have their total equipment
package, including content, pre-
installed 100 percent,” Kelly
says. “In the past, we would in-
stall environmental controls,
and they would install the rack-
ing and stacking. In some cases,
after the permit gets squared
away, they want to be able 1o turn the
power on and provide the service.”

In response to that demand, Oldcas-
tle is introducing a new and larger en-
closure—the 40 x 12 foot Maxi-Mode
modular building. Twenty percent big-
ger than Oldcastle’s previous largest
structure, it will have the structural
ability to be preloaded with the opera-
tor’s content.

Lucent Technology also has come
up with a twist on enclosures. Its IP
Telephony in a Box enclosure targets
cable operators that want to add tele-
phony but have limited space for new
equipment in existing headends.

The “Box” is portable and easier to
maintain than a central office, says
Paul Barth, Lucent network engineer.
With its 8-foot height, 6-foot width
and 8.6-foot length, operators can
dodge building permits in some zones.

“We deliver it to the customer site
power tested and having conducted
integration testing,” he says. “Just

Left and bottom: Internal and external views of Lu-
cent's Telephony in a Box

pick it up and deploy.” Barth estimates
an operator can have IP Telephony in
a Box on site and running within 30
days of purchase.

Not only do operatars want enclo-
sures ready to plug in, they want them
simplified for re-entry} With the boom
in communications sdrvices, techni-
cians are increasingly [re-entering en-
closures to upgrade equipment.

“(Manufacturers) definitely have
shifted to more user-ftiendly models
than back in the mid-90s,” Davis says.
“Before, they just filled up the enclo-
sure, and fiber would lay in there for
years. But as we move from point to
point, we know we’ll have to be back
in there. A user-friendly type of enclo-
sure is critical.”

“As more and more|equipment is
out there, operators are asking for ease
of installment,” says Thomas Sloan,
vice president of corporate technology
for Alpha Technologiés. In his 20
years in the enclosure market, Sloan
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says underground structures are be-
coming more and more important.

“The more services, the more criti-
cal is it for these operators 1o get
these services delivered. Acceptance
by local communities is even more
critical 1o them.”

While the enclosure business is
changing, it's not as fast paced as the
rest of the communications industry.
Mark Howard, director of marketing
for TeleWire Supply, a supplier of
broadband hybrid fiber/coax (HFC)

products, sees changes as evolutionary
rather than dramatic.

Because the enclosures market isn’t
a quickly changing one, pricing
across the industry is more or less
standard, and there aren' a lot of new
market entrants. Thus, quality is the
big differentiator. Sloan says operators
are more interested in buying vaulis
from vendors that provide various
construction pieces.

“Youw'll have a competitor saying they
sell a better vault,” Sloan says. “The

> Enclosure Buyer’s Tips

* To protect investment in batteries,
choose an enclosure that moder-
ates heat extremes.

Understand the size of cable and
of the electronics you'll be using
ahead of time in order 1o select
the right enclosure and cable
storage facility.

Be neighborhood-{riendly. For in-
stance, put enclosures in back
yards instead of front yards.
Consider using an enclosure that
is fully assembled at the factory,
with hardware and bracketry so

you don’t have to assemble it in
the field.

* Choose a material best suited to
the region’s weather conditions.

* Make sure the enclosure material is
chemically resistant to acidic and |
petroleum-based products such as
fertilizers and bug sprays if the re-
gion is subject to those treatments.

* Choose an enclosure with ade-
quate venting for heat dissipation.

* Keep the design simple, and ensure
full access to all internal components.

¢ Choose a convenient and secure ’
locking mechanism, preferably
self-locking. |

» Work with a company that gives
you technical field support on site. ’

J
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This 30'x96' headend building was in-
stalled for a cable operator in northern
0Ohio in two days. Interior finish work was
completed in four days. Photo courtesy
of Oldcastle Precast.

real proof in the pudding is experi-
ence—having done it 4 million times.”

The elements

Along with assuring the function of
a pedestal or vault, operators are buy-
ing pedestal, vault and enclosure cov-
ers. This protects the structure and its
contents from environmental damage
while it is awaiting repair or service.
For instance, Napco’s product, Bag-It,
is an orange cover that protects a
damaged enclosure’s cpntents until
field technicians get 1q them.

Although leaking is not as much a
problem today in enclosures as it was
in the past, operators’ concerns that
the elements could ruin expensive
equipment are leading to much re-
search and development in the materi-
als used to protect the structures.

One of the changes the environ-
ment is having on enclosures is the
increased use of thermal plastic in-
stead of metal. Thermal plastic is
more conducive to heat dissipation,
Pickrell says. The plastic does not re-
quire fans or an active cooling system.
The plastic acts as an insulator, a type
of solar shield for heat buildup from
the sun. Pickrell estimates thermal
plastic can extend service life of inte-
grated circuits (1Cs) and hybrids by
up to 50 percent. >
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Inside the enclosure, metal compo-
nents often are used to hang cables,
making a type of metal framework.
However, plastics are taking over here,
too. Thus, this year Carson began
using a thermoplastic laminated coat-
ing which chemically bonds to metal
and provides long-term protection
against corrosion.

Lock ’em up

Customers also have been asking en-
closure manufacturers to step up secu-
rity on the structures. Popular safety
methods are self-lock mechanisms that
require special keys to get back in.

Security has become a big issue
with operators, as vandals break into
them to destroy them or steal services.
“Operators will pay big money to keep
people out of pedestals,” Pickrell says.

TeleWire Supply also is turning its
attention to increasing security in the
structures. The company uses a self-
lock and locking “hat” or lid. The self-
lock provides ease of locking, so the
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technician has no additional parts,
simply placing the top on the enclo-
sure. The additional lock makes the
structure look more secure, and in
case a vandal were to attempt to break
the self-lock, the padlock would give
it an additional level of security.

Looking good

In addition to mechanical changes
in enclosures, consumers are asking
for more aesthetically pleasing struc-
tures, especially as they increase in
size. Carson has eliminated sharp
edges from its enclosures, giving them
curves for a European look, Pickrell
says. The manufacturer offers cus-
tomers nine colors ranging from light
green to beige.

TeleWire Supply’s Howard agrees
beautification of enclosures is becom-
ing more of an issue for customers.
Preferred colors vary—with sandstone
being popular across the board and
terra cotta being popular in Arizona,
for instance.

While many neighborhoods want to
disguise enclosures af best they can,
for operators, doing %0 good a job
can make it difficult fo locate enclo-
sures later. Often in greas that experi-
ence heavy snowfall, pperators place
an orange flag on the/enclosure to
make it easier to find,

Rock look-alike pelestals have
caught on in the comfnunications mar-
ket, although not in 4ll regions. Time
Warner’s Davis says the company uses
these structures wher aesthetics are
most important and dable customers
have complained abolit “ugly”
pedestals. Time Warrner installed 4,500
in Bakersfield, Calif. Jast year.

But California is Chlifornia, explains
Davis. And without dnvironmental
factors such as heavy] snow, which can
bury low-profile ped¢stals, customers
have the luxury of patting more
weight on aesthetics

Materials science

Aside from whether an enclosure is
good-looking, materigls also vary from
region to region. Corfcrete is the most
durable; it requires liftle maintenance
and keeps water out,jand pumps can
be installed in case whter does get in.
The downside to coricrete is its weight.
As a result, operators tend to buy this
regionally vs. buyinglit from a national
manufacturer and haking it shipped.

Vaults that are parially above ground
often are made of polymer concrete,
used in highly corrosive environments.
The material is impervious to freeze-
thaw cycles where expansion and con-
traction can crack otker materials. The
downside to this marerial is that it
could be damaged by| mechanical de-
vices, cracking the cdment. It also is
sensitive to sunlight and tends to
change chemical formulations, which
can make the structute brittle and
shortens its lifespan. Avoid this materi-
al in regions with wide variations in
temperature. The material is commonly
used in Washington #nd Oregon.

Plastic high-densify polyethylene
generally is used in grassy areas,
where there is no traffic. In locations
where there is no thfeat of snowplows
or vehicles ramming|into the struc-
tures, this plastic is preferred. >
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While you're busy managing site

acquisition and zoning details for
your rebuild, Oldcastle is already
under way on the precast structure
to house the electronics. In fact,
we’ll have it completed and ready
for inspection in as little as two
weeks after notification to pro-
ceed. Compare this to the months
required for conventional “from the
ground up” designs...and it's easy
to see how Oldcastle structures let
you turn on the revenue stream
much sooner. Your Maxi-Mod™
structures will be installed on
schedule, regardless of whether you
are deploying five units or twenty,
in one city or in multiple locations.
For consistency, each structure is
designed with a common look and
layout. At the same time, its modu-
lar construction lets you vary the
square footage to match your equip-

ment needs. Get up to speed today.

‘ Oldcastle

SCTE Booth #847
Northeast—Tet: 860/673-3291 Fax: 860/675-1294
s —161:770/493-5420 Fax: 770/493-5425

West—Tet- 602/963-2678 Fax: 602/899-1937
www.oldcastlecomm.com



Alpha's “Pedestal Support™ system provides a

one-step solution for ground mount enclosure istallations
While some operators still choose

fiberglass for vaults and enclosures

because it weighs less than concrete,

it is becoming less popular because

it isn’t as strong.

Duct specs

Another factor is the quality of
ducts, which often can affect the price
of the enclosure.

The best kind of duct available is
prime spec duct, which is pipe grade,

says John Bradley, TeleWire Supply
manufacturing specialist for Monarch
products. Duct quality is important
because it is often exposed to the
sun, so if it doesn't have the correct
additives, it can crack.

The other type of duct often used
is wide spec, which is a less expen-
sive version of prime spec. While it
may hold up well, three years down
the road it could crack. “You could
certainly have success with duct from
wide spec, but it’s a crapshoot,”
Bradley says.

While the price difference is mere-
ly a few cents, with prime spec often
costing 50 cents a foot, and wide
spec costing 36 cents a foot, the
cost, of course, impacts customers
when purchased in large volumes.

“Sometimes these things are decid-
cd on price. A duct is a duct is a
duct. Customers have a good under-
standing of plastics and materials,
but once that thing is in the ground,
you don’t know. If you have a prob-
lem, it’s a big problem,” Howard says.

Wrap up

Demand for advanced secrvices has
led operators 10 rethink their enclosure
needs. While more seLvices often mean
more equipment and larger enclosures,
those enclosures also need better secu-
rity and environmental protection.

Both traditional and and new manu-
facturers are meeting these difficult
demands. Many enclasures can be set
up in a day, offer excdllent security
and weatherproofing, and even have a
certain aesthetic appeal.

Choosing the right enclosure means
taking all these factors and your own
situation into account. Greater options
can lead 1o a better fit, but also re-
quire doing more homework. C

Ruth Suarez Zane is editor of sister
publication “Intelligent Network News.”
She can be reached via e-mail at
ruthzane@yahoo.com.

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

> Getting The Gear: Pedestals, Vaults, and Enclosures

Here’s a sampling of some of the ven-
dors providing pedestals and vaults
these days.

Alcoa Fujikura
www.afl-link.com
(800) 627-7854

Alpha Technologies
www.alpha.com
(360) 647-2360

American Power Conversion
www.apcc.com
(800) 877-4080

Armorcast
www.armorcastprod.com
(818) 982-3600

Associated Plastics
www.associated-plastics.com

(501) 776.0684

Carson Industries Inc.

www.carsonind.com
(800) 735-5566

CDR Systems
www.cdrsystemns.com
(904) 615-9510

Channell Commercial Corp.
www.channellcom.com
(909) 694-9160

Marconi Communications
WWW.INarconicomms.com
(440) 460-3728

ICM Corp.
www.icmcorp.net
(800) 222-2142

Liebert Corporation
www.leibert.com
(216) 621-5133

Lucent Technologies
www.lucent.com/cableconnect

(877) 534-9182
Moore
www.mooredp.com
(800) 769-1441

Napco
none
(888) 707-4878

Oldcastle Precast
www.precast-concrete.¢om
253-833-2777 ‘

Petro Comm Industries
WWW.petrocomm-osp.com
(888) 441-5724

TeleWire Supply
www.telewiresupply.coin
(888) 353-9473

Trend Technologies In
www.trendtechnologieé.com
(408) 895-6450
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buried plant.
got rycom?

CABLE, PIPE & FAULT LOCATORS

The cable industry is booming. From telephony to broad band to integrated fiber net-
works, cable companies must protect their buried treasure. RYCOM Instruments is a
world leader in cable and pipe locating equipment. From cable identification units to line
and fault locators, RYCOM not only manufactures the the equipment your crews need,
but RYCOM is an expert in underground locating. We are not just a manufacturer we
are a solution provider.

9351 E. 59th St - Raytown, MO 64133  1-800-851-7347 - 816-353-2100 - Fax (816) 353-5050 li RYCOM

e-mail rycom@rycomlnstruments.com website www.rycominstruments.com —
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What if | told you that the best way to move

your safe driving program forward would be
to spend more time going backwards? The

technical

which number hundreds of drivers, put mil-
lions of miles a year on the road. That's a lot
of windshield time and a lot of exposure. And

let’'s face it: Driving can be a dangerous thing.

Backing accidents are responsible for
nearly one-third of the total number
of accidents in most companies. Here
is an opportunity to reduce that dri-
ving exposure.

What we teach

The driving program at Jones Com-
munications has rclied on a combina-
tion of three sources: the expertise of
our insurance company (Liberty Mu-
tual), the Smith System (originator of
the “five keys to space cushion dri-
ving”) and the company’s internal
program. This training allowed our
drivers to heighten their awareness to
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staffs of most cable companies,

the exposures of moving forward and

helped them make good decisions.

The hasis of all this training can be

best summed up in five steps.

1) Expand your look-ahead capacity:
Most drivers look four seconds
ahead, but they need to look 12
seconds ahead.

2) Size up the whole scene: Shift
your attention every two seconds
and check your mirrors every five
to 10 seconds.

3) Signal your intentions early:
Drivers make 100 decisions every
mile they drive. Let others know
your intentions.

4) Plan an escape route: Constantly
ask yourself, “What if?”

5) Take decisive action: How much of
your best thinking can you do in,
say, three seconds? In three seconds
you don't think, yod react. Your re-
action must be the right one. Reac-
tions are putting prior thinking in
motion. Prepare yourself to do the
right thing.

There is much more that goes into a
strong and effective safe driving pro-
gram—quarterly commentary drives,
driver recognition, a strong and clear
disciplinary action pro%‘ram, 10 name a
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Embrace

Your Fears of Backing Up

By Dennis Sullivan

few. But nothing is more important
than attitude.

The attitude of both the driver and
the company sets the tone. Our com-
pany has a very positive attitude to-
ward training, recognition and
discipline. But as far as backing up
vehicles was concerned, we had a
negative attitude. Because we were
not very good at it, we discouraged it,
and we told our associates to avoid it
whenever possible. Instead, we fo-
cused on all the other exposures,
such as weather, stopping and follow-
ing distances, intersections, and rail-
road crossings. And our number of

accidents went down in every catego-
ry we focused on.
4 21[-19 , J dC

We viewed backing up as something
we'd better not do, when we should
have looked at it as something we need-
ed to do better. Again, attitude came
into play. It took us five years to change
ours from one that said, “Don't back
up—we don do it very well,” to, “To
do it well, we need to focus more on it.”

We were frozen in fear, afraid to back
up. Some people even suggested taking
reverse out of the vehicles. But the prob-
lem, of course, is not reverse; its the

person putting the vehicle in reverse.

Before you can improve, you need
to admit there is room to do better.
Most drivers probably feel that they
drive well. Very rarely do drivers in-
volved in accidents feel they were at
fault. But the statistics paint a dif-
ferent picture.

Research indicates that 98 percent
of all accidents are avoidable, and 95
percent are because of human error.
These numbers would lead most peo-
ple to believe that there may be some
opportunity to improve their skills.
But these are just numbers, and mea-
suring does not mean controlling or

08|00 CTas3
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> Rodeo Rules

Cone #2

Vehicle start point

convincing. Most people arc like
Doubting Thomas: They refuse to be-
lieve until it happens to them. With
prevention as our goal, this kind of
training was going 1o be challenging.
How do you learn the lesson without
paying the price?

Lectures and videos alone won't get it
done. Confucius has a good answer: “1
hear, and | forget. | see, and | remember.
1 do. and I understand.”

) )
A hark ‘gl

Backing up is a part f our job.
Knowing when 1o back up can be
learned in the classrooth. Knowing
how to back up can ounly be learned by
doing it. For the last five years, we
were not spending time teaching the
skills necessary to back up better. We
invested in special mirrors and mirror
stations. We invested in sonar backing
alarms. In retrospect, investing more
time and money into the vehicles was

We developed two different courses
to test both parking and backup
skills. Every one of the rodeo partici-
pants drove a 1998 Ford full-size
long wheel base van from our fleet.
Each driver started out with 100
points, from which we make deduc-
tions. We prohibited coaching and
spotting from bystanders.

Course 1: Parking

First, see Figure 1. Running time

limit is three minutes. Time will be

stopped and started as necessary to
allow for measurement from num-
bered cones.

From the starting point, the driver
will pull forward as close to and as
centered as possible 1o Cone No. 1.
The driver will then back up into the
coned-off space and get as close to and
as centered as possible to Cone No. 2.

Point deductions are as follows:

* One-point deduction for every inch
outside the center of the license
plate area.

* One-point deduction for every inch
away from the numbered cones

¢ 10-point deduction for every cone
touched

* 30-point deduction for each egg
knocked off a numbered cone

* 30-point deduction for any cone
knocked over

* 20-point deduction for no seat belt
or other safety infraction

* One-point deducted for each sec-
ond past the three-minute time
limit

Course 2: Five Point Star

First, sce Figure 2. Running time
limit is 10 minutes. Time will be
stopped and started as necessary 1o
allow for measurement from num-
bered cones.

The driver will enter the coned-off
space and pull forward as close 1o
and as centered as possible to Cone
No. 1. The driver will then back up
and into the tube teading into the
coned-off circle. Maneuvering
around the center cone, the driver
will turn the vehicle completely
around and back out of the tube.
Once out of the tube, the driver will
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then back up as close to and as cen-

tered as possible 10 Con¢ No. 2.
Point deductions are as follows:

* One-point deduction far every inch
outside the center of the license
plate area

* One-point deduction far every inch
away from the numbered cones

* 10-point deduction for every cone
touched

* 30-point deduction for each egg
knocked off a numbered cone

* 30-point deduction for any cone
knocked over

* 10-point deduction each time Tera-
Tape is touched

* 20-point deduction for no seat belt
or other safety infraction

* One-point deduction for each sec-
ond past the 10-minute time limit

Once each driver finishes the
course, record the scores on a scor-
ing sheet (such as the one on page
256), and go over the results with
the driver. Be sure 1o take note of
areas for improvement and adjust
training accordingly.




_ BACKUP RODEO COURSE #2

A
Canes in the tube, leading up to A
the circle, should be about 8
feet apart. Use tape to connect
the tops of the cones so it's
2asy to see when a vehicle ‘

breaks the piane of the course

A

Above: A driver negoti-
ates the backing rodeo
course.

Right: Given the size and
complexity of some vehi-
cles (such as this one)
commonly used in cable
systems, skill in backing
is @ must.

not the entire solution. We also needed

to invest more in the driver.

So how do we make our drivers un-
derstand their current skill level and
the need to improve? The answer is to
test them in a controlled environment,
in what we call a backing rodeo. The
idea here is not just to bring a new
awareness to this old problem, but to
bring new skills to combat it.

We developed our backing rodeo
using a simple, five-step process:

1) Design your course: We had two
courses that took about 15 min-
utes total to complete. (You will
need about 40 square yards to set
up the course.)

2) Develop a scoring system: We
based ours on contact with and dis-
tance from cones lining the course.

3) Educate your drivers: We ex-
plained how they would be scored,
how the course was laid out, and
advised them to take all the time
they needed and to think about the
course before starting.

4) Set a schedule: We had our drivers
arrive in 15-minute intervals
throughout the day.

5) Educate on the spot: We pointed
out to the drivers the extra precau-
tions they took when they felt they
were being tested. It’s this feeling
of being tested we need them to
have every time they drive. We
videotaped a few contestants for
follow-up training.

In our region alone, we have close to

400 drivers, so rolling out the backing

rodeo was no small task. But very sel-

dom do you create change without
disturbing the norm. We scheduled
times for drivers of all “logo’d” vehi-
cles to run the course, and we invited
everyone else to participate.

The results of any training take time
to assess. Our initial results from the
backing rodeo thus far have been excel-
lent. The drivers have given us feed-
back that supports our need to
continue to train in this area. A com-
mon statement throughout the rodeo
was, “I can't see,” or, “I can’t tell how
far away I am.” This further supported
our need to continue training and
stressed the need to better survey the
backing area. Mostly, we challenged the
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Large vehicles such as this
truck-mpunted crane under-
score the need for well-
trained Hrivers. Backing such
a rig should be avoided if
possible} but a skilled driver
should be able to do so safe-
ly if necdssary.

| LINE

> | Avoid Backing,
But Be Ready For It
Typical defensive driver training
neglects a major source of acci-

l, dents: backing. But while back-
ing is best avoided, sometimes
it cannot be. In those cases, it is |
best to be prepared.

Give your drivers practice in
backing with a backup rodeo.
Use this five-step process:

1) Design your course

2) Develop a scoring system
3) Educate your drivers

4) Set a schedule

5) Use on-the-spot training

Such practice reinforces the
goal of avoiding the need to
back up, by underscoring the
difficulty of seeing and judging

Safe Driver's Rodeo

. . Driver's Name Date:

distances. But it also prepares

drivers for those occasions when

backing cannot be avoided. Parking Exercise '

| TOTAL
1) Vehicle Centered [: [ e |
{deduct 1pt per inch outside hcense plate area)

drivers to consider the need‘ to back up. o Vel e e £ TERIRAAD AN Ce r I I A=)
The best method of prevention is still to (deduct Tt per inch, 10pts i touched cone, 309ts knocked egg off ;
avoid backing whenever possible. % Remaining in Area = = m

Ollr bacl\'ing policy states lhal we (deduct 10pts each tme & cone 15 touched, 30pts # knocked over)
should avoid backing whenever possi- 4 VehiclBacking/Stopping Distance [ I T K S|
ble. This means that we avoid drive- (deduct 19t per inch, 10pts touch & cone, 30pts knock egg off)
ways and park on the street. It also 5) Seat Belt or other Safety Violations i I ] ‘]m
means that when we park in a lot, we {deduct 20pts for each viotation)
drive a little further so as to pull in, Time
enabling us to then pull through. A
successful backing policy would be to

|
drive as if you didn't have reverse, but 1) Vehicle Centered 1 ==
when you must back up, be ready. (FEEI? Bl Gty IIOETIO0E .

To better prepare your drivers for 2)  Vehicle's Forward stopping Distance C ] | HE =5
backing, consider a backup rodeo. We all {Sesict i Pao g Ot oL sl canegters Kgocked eog of) ;
win when we have better drivers. And 3) Remaining in Area [ | [ [m
remember that the safest device ever put {GedictitOptgRach T S prelistuchiea iSO R kncekeaievey

10 pts sach time tape 18 touched)

in a vehicle is an educated driver. C |

4)  Vehicle Backing Stopping Distance { [ | B
{deduct 1pt per inch, 10pts touch 8 cone, I0pts knock egg off) 1

Dennis Sullivan is the former Washing-

A
i . . 5)  Seat Belt or other Safety Violations i | | I
ton, D.C., regional safety manager at e A B
Jones Communications. He is currently Total Deduction E
national safety manager for Prince Tele- Tme Time Deduction
com. He can be reached via e-mail at Total Final Score R

dsullivan@princetelecom.com. Time

Did this article help you? Let us know
your thoughts. Send an e-mail to !

jwhalen@phillips.com. Sample backing rodeo score sheet

256 CT06|00



That's the job of this SeaChange MPEG-2 video server. To
safeguard the heart of your operation, your digital assets.
Today SeaChange is the global leader in MPEG-2 digital
video systems. Our servers are out in force, covering
over 30,000 channels worldwide. With ironclad, scalable
solutions for broadcast, broadband and Internet, you can
manage your most demanding applications and a variety
of content—including play-to-air, video-on-demand, digital
advertising and Internet streaming. What's more, the

patented design of the SeaChange MediaCluster will keep

you on the air all the time, offering the highest fault-
resilience in the industry without costly mirroring. Which
saves you the expense and complexity of working with
redundant servers. So in addition to protecting your digital
assets, SeaChange also protects your revenue streams,
your technology investment and your business. And you

have that from a reliable source.

SEACHANGE

INTERNATIONAL

Changing television for good.

SeaChange International, Inc. www.seachangeinternational.com 124 Acton Street, Maynard, MA 01754 phone: +1.978-897-0100 fax: +1-978-897-0132
©2000 SeaChange International, Inc. All rights reserved. MediaCluster is patented, and a trademark of SeaChange International, Inc



Introducing Cable Modems,
Part 2

This month's installment continues a series on cable
modem installation. The material is adapted from a
lesson in NCTI's new Digital Installer Cour*se © NCTI.

The first installment covered the considerations encoun-
tered when determining equipment locations and provided
a checklist for certifying drop system reliability. This part
provides two options for connecting cables to a stand-
alone cable modem and computer. A cable modem can ei-
ther be located next to the computer or at a central cable
splitter or network distribution location.

CONFIGURING CABLE MODEM
NEXT TO COMPUTER

Cable modem next to computer

The most common configuration is installing the cable
modem at the same location as the customer’s computer
system (Figure 1). This cable configuration generally has
a longer coaxial drop cable and a shorter CAT-5 network
cable. This configuration also allows the customer to
easily check the modem status lights.

Cable modem at distribution location

A less common configuration involves installing the
cable modem at a central cable splitter or network distrib-
ution location (Figure 2). This generally reduces the nec-
essary coaxial cable but increases the length of the CAT-5
network cable. If the customer has existing network cable,
configuring the modem at the distribution location can de-
crease installation time. (Many new homes have a network
system installed throughout using CAT-5 cable as a new
enhanced technology-capable home selling feature. This is
called “The Wired Home.”)

Network cable is usually easier to install in and around
rooms and furnishings than drop cable. Because of the
very low frequencies of the data signal carried, it is not
nearly as affected by ingress problems as RF frequencies
carried on the drop cable. However, network cable can
have interference problems if routed too closely to electri-
cally noisy devices such as florescent lights, power trans-
formers, motors and so forth. Cy¢

Next month’ installment will continue with considerations
for connecting a telephone line to a cable modem using a
phone return.
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Return Path Maintenance

(You Can't Beat The System)

Only Trilithic offers a Retum Path Maintenance Svstem.

The Guardian Systes

Y1 O0ES Iron
COMPIETE INUres

The RSVP". Just connect the

GUARDIAN RSVP in place o the

subscriber's two way terminal and
press the “TEST” hutton. The RSVP communi-
cates with a 9580-SST reverse path analyzer
located in the headend, tests the return path,
and gives the installer a simple “PASS” or
“FAIL" message and measurement data.

The IsoMeter ". Now there is a fast and
easy way to test the home cabling for
resistance to signal ingress. The RSVP
generates a special 28 Mz test signal. —l
The installer uses the IsoMeter to track

down leaks in the cabling. Moving in
the direction of the leak causes a rise in
pitch, quickly pinpointing its location.

The 9580-SST". The SST headend unit col-
lects balancing and ingress measurement data
from one to eight test points, and transmits
updated measurements to the SSR field units,
the second component of the 9580 system.
The SST operates as an ingress monitor,
receiving 80 ingress
samples per test point,

. -
per second.

Call Now For A Free White Papes
(317) 895-3600,

Commrngie 1998 Fbiing bw Coometn (W i S8 NS 114 wmd by

¥ TRILITHIC

The Engineering Guys

(800) 344-2412,

s CieeCchion

-]

the subsenber, to the pole, to the headend for

Havenosts and resolution

The 9580-SSR . Up to six SSR field
units can communicate with one
SST simultaneously. The SSR dis-
plays ingress and reverse sweep
information. The 9580 and GUARDIAN
products are a complete return path mainte-
nance system designed to test and service
the entire return path.

The 9580-TPX . The 9580-
TPX offers a very attractive
alternative for monitoring a
large number of return test
points for ingress at a rela-
tively low cost. The TPX is
fully compatible with the 9580-SST, expand-
ing capacity up to 64 test points.

Ingress Management Software. Allows the
operator to set up a poweriul ingress monitoring
system for hundreds of reverse path test points.
IngressManagR ~ compares the ingress

spectra measured at each test point to } ,

its own user-settable limits, logs data,

sounds alarms, calls pagers and initi- -

ates other programmed responses if

the ingress exceeds those limits. I .'% I

'

(OO0 344-2412. 13] gYvY5-3610
(317) 895-3613 (fax), www.trilithic.com
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MARKETPLACE

| PLANT

C&D Technologies’ PowerCom
division has introduced the
AGM 45 compact bulk power
plant. The AGM +5 requires
three rack spaces and can be
configured from 7.5 amps 10 45
amps using C&D's —48 VDC
7.5 amp advanced switchmode
rectifiers. Using the AGM 45
and other C&D power board
panels, a complete system can
be configured 1o meet various
telecommunications needs. The
unit is designed for applica-
tions where space is limited
and flexibility is mandatory.
For more information, contact
C&D at (215) 619-2700 or on the
Web at www.cdpowercon.com.

FAULT LOCATOR
Rycom Instruments has expanded its
8850 Path Finder series to include the
8858 cable pipe and

nection, coupler induction and trans-
mitter induction. By attaching to an op-
tional ground return

fault locator. A hand-
held locator, the receiver
locates two active fre-
quencies, 815 Hz and 82
kHz, and passive fre-
guencies of 50/60 Hz.
The unit receives signals
at waist level and can
transmit by direct con-

probe, the 8858 be-
comes|a fault-locating
unit.

For more informa-
tion, contact Rycom at
(800) 851-7347 or on
the Web at ww.rycom
instrufnents.com.

—— xS — .

COMPACT OSCILLOSCOPE

LeCroy’s LP142 Literunner is a digital
oscilloscope with 500 Mbps sampling,
100k memory, and 100 MHz memory,
vertical accuracy within 2 percent and
horizontal accuracy of 50 parts per
million. 1t comes with various data
storage and output interfaces—includ-
ing 3.5-inch floppy disk drive, Person-
al Computer Memory Card
International Association (PCMCIA)
card slot, RS-232C interface—a menu

selection format including help, event

COLLISION AVOIDANCE

Superior Signals’ SuperSight collision
avoidance system allows the driver of a
vehicle 1o view objects that are behind
and out of sight from the vehicle’s rear
view window. The SuperSight's camera
is mounted to the back of the vehicle,
and the monitor is positioned in the
cab for the driver’s viewing. The Super-
Sight is available at three levels of tech-
nology and price. Models include a
standard black-and-white monitor or
deluxe color liguid crystal display

CABLE MARKERS
VIP Division’s Grabber cable markers
identify fiber-optic cables. The markers
are bright orange with black lettering
that reads “Caution Fiber Optic Cable.”

The legend is re-
peated in alter-
native directions
for 360-degree
readability.
Other stock leg-
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(LCD) monitor. The system is designed
to reduce costs from accidents.

For more information, contact Supe-
rior Signals at (800) 447-3693 or on
the Web at www superiorsignals.com.
ends are available. Grabbers are offered
in lengths from 4-8 inches and widths
to fit cables with outside diameters of
3/8-2 inches. They are constructed of a
specially-developed vinyl that will not
lose its color or uncurl, even after years
of harsh field environments and long-
term ultraviolet (UV) exposures.

Far more information, contact VIP at
(800) 950-4921 or on the Web at
www.vipdivision.com.

o d gl

trigger. hardware fiveddigit frequency
counter, and various jqutomatic mea-
surements. With builtin printer, it
measures 8.25 x 7 x 6 5 inches and
weighs about six pounds.

For more information, contact
LeCroy at (914) 425-2000 or on the
Web at www.lecroy.com.

CABLE STRIPPER
ENHANCEMENT
Trompeter Elec-
tronics battery
charger/condi-
tioner enhance-
ment enables the
company’s BWS battery-powered cable
stripper 10 be discharged and recharged
in 1.5 hours. The battery charger/condi-
tioner is designated product BWCC-
NSA; the complete cakle stripping tool,
with cutterhead, and the charger/condi-
tioner is product BCWS-kit.

For more informatton, contact
Trompeter at (800) 982-2629 or on the
Web at www.irompeter.con.




INDOOR PASSIVES AND POWER TAPS

PCT'’s Genesys line of indoor passive
splitters and taps is designed for sys-
tems using digital, two-way services.
Features include a -60 dBmV spurious
signal and second order harmonic with
a +35 dBmV return input carrier, de-
signed to handle the high output levels
of cable modems. Within a 15-40 MHz
return path, PCT guarantees 35 dB tap-

CHASSIS
The Titan
Chassis
from APW
Electronics
Solutions
is geared
toward en-
closures
for CompactPCl. The enclosure fea-
tures a plug-in power supply combina-
tion to be used in a high availability
environment where withstanding exces-
sive shock and vibration is critical. Re-
verse impeller-style fan modules are
located in the top of the unit. The two
pluggable modules are accessible from
the front and can be removed for repair
or maintenance. A microcontroller
based on the Ultra-Smart Module op-
tion monitors voltage and temperature
and controls fan speed.

For more information, contact APW
at (858) 679-4550 or on the Web at
www.apwl.com.

NOISE
GENERATOR
Noise Com’s dual-band VX19000 series
programmable noise generator is able
to switch between two bands within
one instrument, providing dual fre-
quency capabilities. Options on the
VX119000 series include signal and
noise combiner, 0.1 dB precision atten-
uation steps for both the signal and the
noise path, and custom noise filtering.
Frequency ranges are available from 10
Hz to 40 GHz.

For more information, contact Noise
Com at (201) 261-8797 or on the web
at www.noisecom.com.

MARKETPLACE

to-tap isolation and 30 dB
return loss.

PCTS protocol data unit (PDU)
faceplates are installed in existing
housings to offer network powering

for telephony upgrades. These mod-
ular, power distribution taps allow opera-
tors to upgrade from a coax cable to
twisted-pair powering unit.

CONNECTORS

REN.16811.21 2

RF Connecters’ expanded 7-16
DIN connector line includes the
RFD-1631-2L2, designed for op-
timum performance with LMR-
600 and LMR-600 Ultraflex
cables from Times Microwave
and DWC-600 and DWC-600R
cables from CommScope. Other
7-16 DIN styles developed for
these .60-inch diameter cables
include straight or combo ver-
sions of male clamp or crimp
plugs, and female clamp or
crimp jacks in straight or combo
configurations. All connectors
feature machined brass bodies
and Teflon insulation

For more information, contact
RF at (800) 233-1728 or on the
Web at www.rfindustries.com.

For more information, contact PCT
at (800) 315-2253 or on the Web at
www.pctusa.net.

POWER
INVERTERS

Statpower’s PROsine series of power in-
verters convert DC power from batter-
ies into sine-wave AC power for
powering tools and equipment from
convenient locations. Statpower’s high
frequency switching technology en-
ables reductions in size and weight.
Both the 100 (14.5 pounds) and 1,800
(16.5 pounds) watt models are housed

in the same chassis measuring 15.4 x
11 x 4.5 inches. The units come with
detachable liquid crystal display (LCD)
on/off control panel and display for
battery status. A power output scale in-
forms the user on how much power
the load is drawing,.

For more information, contact Stat-
power at (604) 415-4613 or on the
Web at www.statpower.coni.
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SPLICE PROTECTORS lSI.IRFA(:E MOUNT

DSG-Canusa’s heat-shrinkable Fiber able sleeve that permits inspection of POWER
Optic Splice Protectors can accommo- the fusion splice, a steel (CFSP) or Lambda Electron- [
date single and ribbon fiber configura- polycarbonate (CRFP) reinforcing ics has introduced
tions. The Canusa CFSP (single fiber member, and a low temperature, a30 W DC-DC
product) meltable adhesive for protecting and | converter that can
enables in- sealing. be handled by
stallers to < For more information, contact DSG- pick-and-place
protect sin- Canusa at (800) 422-6872 or on the equipment. Using
gle fiber fu- Web at www.dsgcanusa.com. 64-pin leadframe

sion splices attach and regulating heat dissipation

commonly through a special board material with
used in | 10 times the thermal transfer of FR-4,
fiber-optic the manufacturer has eliminated ther-
networks. mal encapsulation and the two-step pot-
The Canusa ting process. By adding a 30 W module
CRFP is for to its SM series, Lanibada has expanded
ribbon fiber its line of converters to include 36 mod-
configura- els with single and dual output configu-

| ration ranging from [10-30 W.
For more information, contact Lamb-
da at (631) 694-4200 or on the Web at
www.lambdapower.¢com.

tions and
accomimodates up to 12 fibers. Both
products feature a clear heat-shrink
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TECHNOLOGY IS EASY!
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RADIATING CABLE

Andrew Corp.’s Radiax RCT series ra- versal mobile telecommunications ter conductor as other Andrew-manu-
diating mode cable is designed for in- system (UMTS) and 3G bands. factured coaxial cables.

building and tunnel-type RF The series has a foil outer conductor For more information, contact An-
communications systems. The cable with specific slot dimensions. The cable  drew at (708) 349-3300 or on the Web
can be tuned to radiate signals at the uses the same foam dielectric and cen- at www.andrew.com.

terrestrial trunk radio (TETRA)/UHF I )

band, cellular/global system for mo- OIGITAL SIGNAL P R OCESSOR

BlueWave has added another platform
to its line of ComStruct digital signal
processing (DSP) resource boards. Its
CompactPCI board provides a flexible,
scalable, single-slot DSP platform for
the development of a wide range of
wireline and wireless voice and data ap-
plications, including 2.5G and 3G
transcoding, general packet ratio service
(GPRS) encryption, packet applications,

voice recording and archival systems, ing power equivalent to that of three
bile communication (GSM) bands, and communications test equipment. ComStruct CPCI/C640 boards.
personal communications Model CPCI/C6402-3 employs eight For more information, contact Blue-
network/personal communications Texas Instruments TMS320C6203 Wave at (972) 277-4625 or on the Web
services (PCN/PCS) bands, and uni- processors, making the board’s process- at www.bluews.com.

NEW MULTIFUNCTION LCD
AVCOM's PSA-65C AENDRT A -k BEHEVTT P2

Have you been splicing in JAPANESE all this time?
Portable SpeCtru m Ana Iyzer Try the AMERICAN WAY of fiber splicing.

Microprocessor Controlled, 1-1250MHz In One Sweep! g ATl — '
AVCOM'’s newest Portable Microwave Spectrum Analyzer, mode! I'he new AURORA FUSION 3000!
PSA-65C, incorporates a microprocessor and attractive multifunction,
backlit LCD, with anexpanded frequency range fromless than 1MHz to
over 1250MHz, for the amazing price of $ 2930
AVCOM's new PSA-65C is a low cost general purpose spectrum
analyzer that's loaded with standard features including FM audio
demodulator, AM detector and digital frequency lock. The PSA-65C
covers frequencies thru 1250 MHz in one sweep with a sensitivity
reater than -95 dBm at narrow spans. The PSA-65C is ideally suited
or2-way radio, cellular, cable, satellite, LAN, surveillance, educational,
production and R&D work. Options include new 1250 MHz frequency
extenders, BNG-1000A tracking (noise) generator, log periodic anten-
nas, carrying case (AVSAC), and more.

Faster PAS
More nccurate
More rugged

More relinble

Less expensive

So, what are you waiting for?

Aurora Instruments, Inc.

‘ ., 124 South Maple §.
N e Amiier, BA 19002
ﬁ?) N0 Tel. 1-216-646-4636
Visit our web-site at www.AVCOMofVA.com. Fax, 1-215-644-4721

) o-mall: auroraspk@aol.com

500 SOUTHLAKE BOULEVARD { ) inst nt
RICHMOND, VA 23236 USA \ www.auora-instruments.com
804-794-2500 FAX: 804-794-8284

Phone, fax or write for more information or to order.
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BATTERY CABINETS
Pentair Electronic Packaging’s battery cabinet features a louver-
ventilated design that uses natural convection and forced ventila-
tion to ensure proper air exchange and prevent hydrogen gas
buildup. It can accommodate up to six strings of four batteries
each in vertical or horizontal mounting configurations. External
cable entry points enable entry from any side. The welded alu-
minum cabinets have outdoor-rated polyester powder-coat finish,
heavy-duty continuous door hinge, and a seamless door gasket.
For more information, contact Pentair at (888) 550-9543
or on the Web at www.pentair-ep.com.

BROADBAND PROVISIONING
CAIS Software’s IPORT Broadband Provisioning System (BPS), version 4.4, helps
service providers offer enhanced high-speed Internet access to hotels, office build-
ings and multiple dwelling units (MDUs). The IPORT BPS provides subscriber ses-
sion management for building centric networks, including automated online
activation, limited free access and portal marketing capabilities. Version 4.4 features
IPORT SelectSpeed, which enables tiered bandwidth offerings; IPORT OneTouch, a
“customizable” tool bar; and IPORT Event!, a tool for managing network access in
meeting rooms or conference centers.

For more information, contact CAIS at (858) 362-4054 or on the Web at
www.atcominfo.com.

e

=
ZSIGMA

ELECTRONICS INC.

Im
MEGA HERTZ °©

Established 1975

“PATHMAKER”
Analog/Digital/QAM Matrix Routing System

“PATHMAKER" HAS THE HIGHEST TECHNICAL
SPECIFICATIONS IN THE INDUSTRY!

DENVER, CO

SAVANNAH, GA STLOUIS, MO PHOENIX, AZ
303-779-1717 OCALA, FL HURST, TX PORTLAND, OR BUTLER, PA
303-779-1749 FAX

www.megahz.com

800-922-9200

“Unique” Products For the 21st Century!
SCTE Cable-Tec Booth #1041 & 1047

264CT06|00

LINUX SERVER
The Linux Communications Server
(LNX7000) from En¢rdyne Technolo-

gies is a stand-alone,

high-speed data

server using Linux as the embedded
operating system (O$). These units
multiplex and demultiplex video, voice

and data and stream

the combined in-

formation over netwbrks using Internet
protocol (IP) transpgrt. The LNX7000
is designed to servic¢ a single video and
stereo audio channel as well as three
bidirectional user dala channels and al-
lows it to communicate via 10/100Base-
T Ethernet or DS1-biised local area

networks (LANs) or

wide area net-

works (WANs). Supporting applica-

tions based on the L.
range of Personal C¢
Card International A
CIA)-compatible int
the LNX7000 produ
the ability to custon
their own applicatio

nux OS and a
mputer Memory
ssociation (PCM-
'rnal peripherals,
't line offers users
ize products to

1S

For more inforntation, contact

Enderdyne, a unit
mote Comimunicat
(858) 450-7600 or
WWWw.arcoms.com

of Advanced Re-

ons Solutions, at
on the Web at

> | Cast aluminun
makes Conduj

' BLOCKS

| construction
International’s

cable blocks lightweight and

durable. De-
signed for
aerial cable
installation,
the blocks
are available
in various
configura-
tions includ-

ing single roll¢
pole mounted

r, multiple roller,
and overlash

or plastic roll

models. Condiix offers cable
blocks in all combinations of
cast or plasm rames and cast

For more information, contact
Condux at (800) 533-2077 or on
the Web at www.condux. com
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WOMEN IN
TECHNOLOGY

AWARD NOMINATION FORM

Past Recipients:

1999
1998
1997
1996

1995

Sally Kinsman

Motorola

Sheri Sharp

Cox Communications

Yvette Gordon
Sea Change International, Inc

Pam Nobles

Comcast

Pam Arment
Pamela J. Arment Consulting

10, OmMmunications

WomeN 1N CaBLE
& TELECOMMUNICATIONS e S e Ty

Co-sponsored by the Society of Cable Telecommunications
Engineers (SCTE), Women in Cable & Telecommunications
(WICT), and Communications Technology magazine.

Objective:

The annual Women in Technology Award recognizes and honors leading women in
technology positions within the cable and telecommunications community and creates visibility for
all women in technical careers. Each year it identifies and acknowledges the achievements of one
woman who has demonstrated outstanding personal and professional growth and has confributed

significantly to the industry.
To Be Eligible:

* Open fo all women in a technical field of cable television, broadband, and telecommunications.
* Current national SCTE member.

o Current national WICT member.

Factors of Consideration:

e Demonstrates meaningful contribution to the industry.

* Exhibits high level of knowledge, skills, and professionalism.

* Committed to community and/or professional activities that enhance the perception of the
cable and telecommunications industry in general, and women in technology specifically.

¢ Broadband Communications Technician/Engineer (BCT/E) Certification.

* Exhibits commitment fo professional development and continuing education.

e Attends SCTE and WICT conferences.

To nominate someone for this award, please provide the following information:

Name of Nominee:

Company:

Address:

Telephone:

Title:

Why are you nominating this person? (attach additional sheets if necessary.)

Name of Nominating Person:

Company:

Address:

Telephone:

Mail or fax to be received by August 25, 2000 to:
Parthavi Das « Women in Cable & Telecommunications « 230 West Monroe, Suite 2630 » Chicago, IL 60606

Phone: (312} 634-5270 . Fax (312) 634-2345
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Telecommunications

A Since 1969, SCTE has provided educational resources
Engineers

and a forum for exchange to further the advancement
of technical professionals and the industry. Today, more
than 17,000 engineers, technical professionals,
installers, managers and vendors depend upon SCTE
to deliver the tools they need to maintain their
competitive edge in a rapidly evolving industry.
. . SCTE is proud to serve its members and the
A PP ' ’ C at ’ o n industry as an ANSI-accredited organization
dedicated to developing the technical standards
that will lead to global compatibility.

e
( Society of Cable
e

PLEASE PRINT

Name (First) (Middle) (Last)

Tite

Company System

Address

City State Zip Code
Country

Phone Fax E-mail

If you reside in the US or Canada, do you wish to receive Communications Technology magazine? O Yes O No
If you reside outside the US or Canada, do you wish to receive International Cable magazine? OYes O No
Occasionally, Communications Technology makes its list available for special offers from qualified, relevant

businesses and organizations. If you would not like to receive this information, please check here. O
Annual Dues

O $48 North American O $72 International O $250 Sustaining Member (corporate membership)

Contributions or gifts to the Society of Cable Telecommunications Engineers Inc. are not tax deductible as charitable contributions.
However, they may be tax deductible as ordinary and necessary business expenses.

Payment
O Check made payable to SCTE in US dollars drawn on a US bank.
O Visa O MasterCard O American Express

Account Expiration Date
Signature Date

With four easy ways to join SCTE, there s no reason to wait!

Fax the attached application to 610-363-5898. Join online at www.scte.org.

Mail the attached application to Call us at 800-542-5040 or 610-363-6888.
P.O. Box 13540, Philadelphia, PA 19101-3540.
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Women In Technology .
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MEGA HERTZ ©

Established 1975

OLSON
TECHNOLOGY
INCORPORATED

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...

_

AND MEGA HERTZ HAS THEM IN STOCK

THE OTM-4000 (750 MHZ) FREQUENCY AGILE MODULATOR HAS:

* Agility to 750 MHz

* >80 dB Out of Band C/N Ratio
¢ LCD Menu Screen

¢ Channel and Channel ID Text

* 60 dBmV Output Across
the Band

* Micro-Processor Controtled
Push Button Tuning

OTM-4000 (750 MH2) |

DENVER, CcO SAVANNAH, GA STLOUIS, MO }’HOENIX, AZ

303-779-1717 OCALA, FL HURST, TX PORTLAND, OF? BUTLER, PA

303-779-1749 FAX

mesecon 800-922-9200
{

“Unique” Products For the 21st Century!

SCTE Cable-Tec Booth #1041 & 1047 I

1
il

OLSONTECHNOLOGY, INC. HAS A NEW MOllDULATOR,\

4
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Mark Your Calendar

on
Technologies

Explore the Possibilities

January 8-10, 2001
New Orleans, LA

Join technology visionaries

from around the globe to
discuss the future of cable

telecommunications.

————

Society of Cable
Telecommunications

. Engineers
S —
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RETURN ALIGNMENT

NEW

Carrier Generators * Signal Level Meters ¢ RF Switches
Spectrum Analyzers ¢ Return Alignment Systems

KLUNGNESS ELECTRONIC SUPPLY
1-800-338-9292
HEADEND

AERIAL
UNDERGROUND
CABLE/CONNECTORS
DISTRIBUTION
DROP
SUBSCRIBER
TOOLS & EQUIPMENT

TEST

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

A subsidiary of Cable Constructors, Inc.

LINEGEAR & ACCESSORIES
NEW OR REMANUFACTURED

D.A. TECHNOLOGIES
1859-E BEAVER RIDGE CIRCLE
NORCROSS, GA 30071
800) 416-0346
fax (770) 416-0446

REPAIRS AND UPGRADES
EMAIL:
sales @datechnologies.com

272CT0o6/00

6-Carrier Signal Generator for Return Path Tests

* Frequencies: Specify any 6 freqs between 5-65 MHz (T-
chans are popular: 7, 13, 19, 25, 31, 37 MHz)
Higher fregs also available: 5-860 MHz
¢ Amplitude: +55 dBmV, std. (Higher outputs available)
* Spurious: 60 dBc std. (>70 dBc available)
¢ Size: (Wx HxD):7.25"x 4"x 10, 8 Ios.
* Battery: Rechargeable NiCad, >8 hours continuous use
* Front Panel Controls: Individual carrier on/off, or all simul.
Individual linear amplitude adjust -13 dB
70 dB step attenuator in 10 dB steps

TEL: 317-782-4331 » FAX: 317-786-9665
http://www.appliedin.com
Toll Free in USA: 800-244-2976

APPLIED INSTRUMENTS, INC.
—— e




3!
'llm

[ M lnn...r

f= - Forward and Reverse Sweep
- Node Certification
- Ingress Suppression

S ectrum

Technieal Services

call 1 888-78-SWEEP Make sure your - r‘":‘-: *
s (1-888-787-9833T7) Regepegican; %n TIFL
spectrumtech@msn.com this seal v

E Call for excellent job opportunities nationwide.
= — —_— —

Professional Installation
& Technical Services, Inc. @

An Engineering Services Company dedicated To:

* SWEEP-FORWARD-REVERSE

* RETURN ACTIVATION * PROOFS

¢ FUSION SPLICING e ELECTRONIC UPGRADES

CINCINNATI, OHIO  800.457-4569

. We stock a complete line

Gall

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

of taps and passives from

600 MHz to 1 GHz.

Gilbert & LRC
Connectors
<\ We have a large
A inventory of pin, splice and
feed-thru connectors to fit
any size cable.

SA 750 MHz System

Amplifier Il
We stock NEW amplifiers
from 450 10 860 MH:z
at pricing usually
less than the

manufacturer
direct.

Pads &
Equalizers -
We have an extensive
inventory of all values
of pads and equalizers
from every manufacturer of
distribution equipment.

AdHOLO3YHIC] sSSsaNisng

The latest equipment
The best prices. In stock

K IGICOMM

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

1999 Mgicomm Intemational. Englewood, Colorado

o600 CT273



Business DIRECTORY

New Regal Passives !!!
Full factory warranty
1 GHZ 2000 SERIES
2 ports=$86.90
4 ports=$9.90

Prices limited to quantities on

hand, first come first served.

Wel :cveven . catusenucces . came

CATV

SERVICES

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

(800) 227-1200 or (305) 474-0409 Fax: (305) 474-0947

-mail: sales@catvservices.com

SUBCARRIERS
» AUDIO AND DATA TRANSMISSION o

* SUBCARRIER TRANSLATORS o
* AUTOMATIC VIDEO/AUDIO CONTROLS

Systems

LN %L

TEL: 800-235-6960 » WWW.FMSYSTEMS-INC:COM |

274CT0O6|00

Emergeri\cy Alert
Systems By

Idea/onics

TO MEET THE FCC MANDATE or
For local franchise requirements
Complete Aud'b and Video or
Audio only systems available.
Compatible with all headends.
RF & IF
Solutions starti'pg under $5,000

Idea/onics

The Pioneers in Emefgency Alert Systems
(701) 786-3904

Fax: (701) 786-4294

|




ADAMS GLZBAL
COMMUNI/CATIONS

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

(800) 451-1762 [0 (913) 764-7280 O (913) 764-0540 fax

www. adamsglobal.com

email: madams@adamsglobal.com

CABLE CONSTRUCTORS, INC.

COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299

©

*» Coaxial and Fiber

* Mapping and Design

* Member SCTE

* Splicing and Activation

* Fusion Splicing

* Aerial, Underground &
Fiber Construction

* Material Supply

» Emergency Fiber Restoration

* System Sweep

* Proof of Performance

*» Turnkey Headend

» Complete Turnkey Project
Management

¢ CABLE TELEVISION SALES/LATIN AMERICA e

RESEEESS

PDI. one of the fastest growing companics in the CATV industry, has openings for two
addimonal experienced Spanish speaking sales people for our Larin American sales
operation. The successful candidates will be based at our company headquarters in Boca
Raton Florida. PDI provides excellent benefits and a profit sharing program that fully vests
within three years. If you are highly mouvated and are looking for an exceptional carcer
opportunity with no cap on your carnings potental, then this may be the opportunity of a
lifetime. We will be at the June SCTE show in booth #1162,

Fax your resume to 561-998-0608
or call 1-800-242-1606, att: Don Edelman.
Inquiries unll be beld i the strictest confrdence.

To apply:

BUY o 3HI

UPGRADE

=
&
&=

|_quality service performed on a timely basis |

E-MAIL cci@cableconstructors.com s http://www.cableconstructors.com
Career Opportunities available. Call 800-338-9299 ext. 199

e SHL o TRADE e REPAIR

MAIN LINE
EQUIPMENT INC.

WE BUY, SELL, AND REFURBISH

PRE-OWNED LINE GEAR, CONVERTERS,
PASSIVES AND FIBEROPTIC EQUIPMENT

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES
SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS)
GEN. INST./JEROLD, PHILIPS/MAGNAVOX

e UPGRADE e BUY

PDI is rated AAA-1 10 D&B.
We are a drug-free company and
an Fqual Opportunity Employer.

Vistt us at: www.pdi-eft.com

'SPOKEN HERE
See our E-log at
/1l www.mccartenco.com

(atalog at 800-530-3979
303-239-0790 or Fax 303-239-8750
sales@mccartenco.com

: ('f’ 1nden i
INSTALLATION DEVICES inc

/// \ /
L NNy

SPECIALTY TOOLS FOR CABLE AND WIRE INSTALLATION

Fiber Optic Power Meters
For CATV Techs

SEE OUR AD ON PAGE 131

$239

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: MAINLINEQWORLDNET.ATT.NET
WEBSITE: WWW.MLE.COM

TRADE o REPAR o

UPGRADE  BUY

fotec, inc.
1-800-537-8254
www.fotec.com

Ang
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BusiNESS DIRECTORY

'Slnce 1978~
“"We've got connections

1-800 Jumpers (586-7377)
CUSTOM MAGDE CABLE ASSEMBLIES INCLUDING:

F to F. N to N, BNC, RCA, F-81

Gilbert RG-11 Comm/Scope
PPC RG-56 Belden
T&8 RG-59 Times

Off Shore RG-213 Quabbin

Digicon RG-214

Fax: {623) 582-2915 Phone: {623) 581-0331
21615 N. 27th @Avenue - Phoenix, AZ 85027 USA

Charles Wright

o amp CAD (815) 698-2564
8.0 Wm. DRAFTING Rt. 116 & 1-57, Central Plaza
e e Ashkum, IL 60911

. SERVICES,INC. c¢ds@dlogue.net
* Base Mapping

* Strand Mapping

¢ Digitizing Services

¢ 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.

Cable Source International |

A Bren-Car Communications Company

New Build > Re-Build > Uj

276CT0O6|00

grade
The Source for all of your CATV needs: NEW, USED, AND REFURBISHED
CONVERTERS - LINEGEAR - HEADEND - PASSIVES - MICROWAVE
5172 SINCLAIR ROAD - COLUMBUS, OHIO - 43299

PHONE: (614) 841-9700 + FAX: (614) 841-9779

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

Surplus Equipment - New & Rernanufactured

Converters Models in Stock:

Headend G 8570 8580
eadend Gear 2550 B

Test Equipment

Line Gear

Fiber Optics

Microwave

SA ¢ Jerrold » Magnavox ¢ Zenith * Gl » C-Cor

* 3- Complete Nexus 71
channel head ends

q ¢ 750- C-Cor Amplifiers

=ww Hardware

Q * Alpha XM Series 60v Power

"“ Supplies

A-I-ag

BROADBAND

INTEARNATIONAL

= Tel (760) 631-2324
* New Taps & P
43 - Caie and Pdotls C L Dol

www.jonesbroadband.com (800) 397-8897

email: jonesbbi@pacbell.net  Ocearside, CA 92056

WE BUY & SELL
SURPLUS NEW & USED

Connectors, Taps,
Headend, Line Gear, Misc.

TM BROKERS

33 Bar Ranch « 767 Hultman Road
Swan Valley, MT » 59826
Tel: (406) 754-2469 » [Fax: (406) 754-2548

SEE INVENTORY ON HOME PAGE

EMAIL: tmbrokers @ montana.com
HOME PAGE: www.tmbrokersmontana.com
We Accept M/C or Visa



Performance Built Our Company
Specializing In Rebuilds and
Fiber Optic Installation,

Splicing & Sweep

Yl

Cable Construction, Inc.
PERMANENT POSITIONS AVAILABLE!
NATIONWIDE

¢ Line Foremen * Subcontractors
* Construction Supervisors

ch Filters with Passbands up to 1 GHz
ly Selective Bandpass Filters

P.O Box 903
Gulf Breeze, FL 32562

Harold Bigham
800-441-0780, Fax 850-932-1755

us out on the WEB!
WWW. .COMm

Fiber Optic Power Meters
For CATV Techs

$239

fotec, inc.
1-800-537-8254
www.fotec.com

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

Join Our Growing Team!

Omni Engineering, LLC )
V'\ﬂewsonlcs inc.

' Milford, CT Telecom Engineering firm is seeking an experi-

enced Design Engineer & Design Manager with the following
qualifications:

¢ Management of Design Department

* Direct Contact w/ clients

* Hands on designing using focus '95 and Lode Data Software
* Microstation, AutoCAD, GIS & NT Servers a plus

Salary is commensurate w/ qualifications. Good Benefits

FAX or Email resume to HR: FAX: (203) 301-5178

Email: alba@catvllc.com

A leading manufacturer & distributor of telecommunication
products has openings for the following positions:
Product Specialist
Marketing & Engineering Experience
CATV & RF Design Engineers
Technicians
Competitive Benefit Package - Located in South Florida
Fax or Email résumé to HR:

FAX: (954) 972-4945 or Email: hrs @ viewsonics.com
Visit our Web site at www.viewsonics.com

BROADCAST TRANSMISSION SOLUTIONS

Wanted!

Visit Us at Cable-Tec Booth #909

* SMPTE 292M, 259M,
305M, CCIR 656, EU9S,
ITU-RBT.601

» CATV Distribution:
5 to 110 Channels

* Studio-to-Transmitter

DTVL/nx

RS-250C Short Haul Studio Quality V/A/A Link

ExceLLimx XY

HOTV Transmission from 5 Mb/s to 1.5 6b/s

Experienced long term help for
Southeast rebuilds/upgrades

Aerial Crews
Fiber Optic Crews
Underground Crews
Splicers
Installers

Field Engineers s
CABLE MAN, INC. \t; r)

Call (228) 374-5832 -

S3ILINNLYHOddAO H3advOo/AdoLOD3IHIC SSaNIsng

CATVLinx

1310/1550 am CATV VSB/AM Transmission

SoundLinx

CO Quality 4 Channel Digital Audio Link

n Force, Incorporated

828 Park Street (PO Box 2045) Christiansburg, VA 24073 « hitp://www.forceinc.com
USA (900) 732-3232 « TEL (540) 382-0482 - FAX (540) 381-0382 - EMAIL sales@ftorceinc.com

* Studio-to-Studio Fax: (228) 374-2198

 Studio-to-Post Production

« Back Haul Full Contribution
Quality Feeds

0o6l00CT277




CArREErR OPPORTUNITIES

SCOTT CABLE has sales
territories avail. Excel. comp
package & highest commission
in CATV Ind. Send res. to PO
box 562. Farmingdale, NY 11735

IMMEDIATE OPENINGS

LINEMEN - SPLICERS -
INSTALLERS

TEXAS AND VIRGINIA
HARRIS-McBURNEY COMPANY
800-248-3802
800-282-5611

DRUG FREE WORK PLACE
EOE

Professional Search & Placement

Call or Write:

Wick Kirby

P.O. Box 2347
Naperville, IL 60567

630-369-0126 fax

FEES PAID

- =
Communications Technology

WHERE IT’S AT!!

CaLL 1-800-325-0156,
extension 23 for your
Classified Advertising

278CT0O6|00

THE HI-TECH
COM P%NY

1
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. with

family values

': '." :- _-e= . *’::‘ 'l‘.‘ \‘ 'l’ ;:gi«".

-

At Adelphia, named from Adelphos, Greek for “brothers”, diversity has
always been a simple concept; create a family atmosphere where dif-
ferences are respected and valued.

OPPORTUNITY Adelphia, one of the nation's largest cable and telscommunications
companies, has systems in 32 states with over 5.5 million custoers and 125,000
miles of HFC plant. We invite you to join our team at our headquatters in beautiful
Coudersport, PA.

\

DIRECTOR OF HFC NETWORK DESIGN Reporting directly to the Vice President
of Engineering, this professional will examine and develop policies, practices, and pro-
cedures for implementation of network design. Manage and review corfipany design for
quality control and approval. Excellent anaiytical skills will allow this individual to iden-
tify and solve problems efficiently and creatively, taking the initiative tol develop new or
improved remedies. A high degree of interpersonal competence is ne¢ded to manage
a staff of engineers, system designers and support personnel.

A Bachelor's degree in a technical field and 5 years design and management experi-
ence are required. Must have a thorough understanding of technologies, engineering
principles, and engineering economics that relate to CATV networks.

BENEFITS Adelphia offers excellent compensation with an outstiinding benefits
package and diverse career opportunities. Successful candidate must pass a drug test,
driving record check, background check and physical exam where applicable.

CONTACT US: ADELPHIA COMMUNICATIONS CORPORATION
Recruiting Department  Main at Water St. « Coudersport, PA 16915

e-mail: recruitment @ adelphiacom.com ’ -

Fax: 814-274-8065
No phone calls please.
“We are an Equal Opportirmity Employer”

Visit our website at www.adelphia.net
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Tellabs is listed #62 on Fortune Magazine's “Top 100 Companies to Work for in America.” roeh.lICh & CO'

Whether you're familiar with our name or not, Tellabs is one of the strongest tides in the

communications industry today. We are currently at $2-billion in sales, and have grown exeCUtlve SearCh

more than 30% in each of the last five years. We are looking for the following team members

to join us in the western suburbs of Chicago: PO. Box 339 Weatherford TX 76086
HFC NETWORK ENGINEERS (800) 742-4947 FAX (817) 594-1337 |

Successful candidates must be capable of collaborating with MSO Network Engineers email: ptsearch@flash.net
for designing and optimizing their HFC networks, as well as providing surveillance web: htip://www.flash.net/-pfsearch |
and maintenance of the network. Ability to train one-to-one as well as in a classroom A” IBVBIS Of |
environment is a plus. You will also work with other vendors to define network needs in

multi-vendor applications, especially for the CableSpane HFC applications. This position Technical Positions - |
requires a solid understanding of Telephony and Data Communication networks (7-10

years in Telephone, Data or Cable TV). Carparale to Haurly.
LEAD VolP SYSTEMS ENGINEER/ARCHITECT Operatgrs and

This role will lead the systems engineering activities for the CableSpane HFC telephony/data
system specializing in the area of VoIP which involves system design and architecture Manufacturers

development of an end-to-end VolIP solution along with generating and maintaining system . .
requirements. The successful candidate must bgable to illustrate strong VolP knowledge ca” or Wflte. Fees Pa’d'
including media gateways, signaling gateways, call management and end-to-end QOS.
Candidates must possess a working knowledge of MGCP, ISUP, SIP, DOSA, RSVP, ATM
and GR-303 cultivated through 7 or more years of product development in an architectural

or systems engineering role. CANA

LEAD EMS SOFTWARE ENGINEER COMMUNICATIONS INC.

The successful candidate must be able to demonstrate specific skills with Microsoft Visual
C++, MFC class libraries and Object-Oriented programming in a Windows NT environment.
In this role you will also need to have a familiarity with Microsoft SQL server, database

design, and client/server design, RPC and ODBC. This position requires 7 years of software LON G TERM

development experience, 4 years of which have been spent using Microsoft Visual C++

and Object-Oriented programming techniques, to take products through the full life cycle CAR EERS OPPO RTUNITIES
from requirements through testing.
All positions require a BSEE/BSCS (advance degree a plus). SWEEP ENG.

We offer attractive salaries, signing bonus and stock NODE CERTIFICATION ENG.
options. For consideration, please forward your INGRESS TECH.

e s i cods NADOOYSGon PROJECT MANAGERS
the subject line of your e-mail. TOP PAY / EXCELLENT BENEHTS
.L? 0 POSITIONS AVAILABLE WA,CA,UT,AND OR
tellabs FAX RESUME 949-829-0841
o Le AR IENEEY" OR CALL 949-462-9953
www.canacommunications.net

S3IILINNLEHOddH ) "U3aadvo)

eoe m/f/d/v

visit us on the web at:
www.tellabs.com

Broadband]"lll% 2@( Oppo.rtum'ties for

CAREERS NETWORK Maintenance Techs
Etaor Technical Managers
)YYUUI Industry-Specific Career Sitel %’Career Opportunities & Job Agent Service Techs '

27 BroADSEARCH" Telecom Ditectory of S000 Linked Companies! Chief Techs !
27 The Largest Telecom Career Resource Anywhere! Contact:~Kathy.Daniel

27 BROADSEARCH Resume Database & Candidate Agenh - BAREHTETTIRES S CITY
3514 S1AGHCOACH TRAIL « WEATHERIORD, T\ 76087
www.BroadbandCareers.com PHONI:(800)795-0299 « | AN:(817)594-5734
b @l recrulil Gainimalnes |

“Reach the Eyeballs That Count”

o6jooCT279



CaAareer OPPORTUNITIES

F SYSTEM TECHNICIAN | 1

h REVERSE SPECIALIST 4

_| Charter Communications, the nation’s {_
fourth largest muiltiple-system cable
television operator with 6.2 million
subscribers, (and ranked as the 8th
fastest growing company in the U.S.
by Inc. Magazine) is currently seeking
qualified professionals for the following
technical positions:

TP

Various Locations
Throughout North Carolina

PLANT MANAGER

The successful applicant will be responsible
for managing the work of the technical man-
ager and supervisor and chief technician, as
well as for the management of plant opera-
tion processes and systems including pre-
ventative maintenance; demand mainte-
nance; demand service and installation,
including subcontractor labor.

CHIEF TECHNICIAN H

Reporting to the Plant Manager, the suc-
cessful applicant will be responsible for
supervising the work of Installers, Service,
and System Technicians as assigned, as
well as for the technical training of super-
vised personnel and all activities contribut-
ing to customer satisfaction.

SERVICE TECHNICIAN | §

Reporting to the Technical
Supervisor, the successful
applicant will be responsible

for Eerformmg field technical

| work and servicing customer
W problems, troubleshooting,
repair and maintenance of the

" Cable Television system.

Reporting to the Technical Supervisor, the suc-
cessful applicant will be responsible for pre-
ventive maintenance and repair of the plant
including the trunk and distribution system, as
well as for performing routine maintenance and
repairs while providing technical support for
the resolution of service related problems.

Reporting to the Technical Supervisor, the

successful applicant will be respon5|ble for
| maintaining the integrity and improving the
performance of the 5 to 40 MHz portion of
all two-way system plant, as well as for sup-
porting the Preventative Maintenance
group. and assisting the supervisor with var-
ious system and headend return issues.

Salary commensurate with experience.
Benefits include group health and dental
insurance, a vision plan and company
matched 401(k).

Interested candidates should send their
resume, with salary requirements, to:

' CHARTER COMMUNICATIONS
Att: Engineering - RR

2414 East Main Street
Lincolnton, NC 28092

Fax: (704) 735-8784
e-mail: rrudd@chartercom.com

We are proud to be a drug-free workplace. EOE

harter

COMMUNICATIONS®

A WIRED WORLD COMPANY

Fax resume to: Compass Communications

C/OM P AISIS

COMMUNICATIONS. INC

Compass Communications is looking to fill the following positioris immediately:

+ Field Mappers and MDU Survey Personnel

* Field Supervisors / Project Managers

+ CAD Drafters 5
* Designers (Lode Data & Focus) ‘
« Construction Foreman & Supervisors

+ Linemen, Activators, and Splicers \

“a subsidiary of™
Corlefta Cul

Human Resources | .
Fax-602-433-7900 International
800-279-6639 ext.222 :
cculp@phx.compassusa.com

FiberCom, Inc.

d

Market leader in the manufacturing of CATV
accessories and RF components iL‘ seeking
motivated professionals for its team in the
following areas: |

Communicatiun
Associates, Inc.

1
1. Sales and Marketing: Motivated and experienced sales persofn with excellent

communication skills and proven success record. Prefer bréadband hard-
ware sales/engineering experience. Second language knowledge is a plus.

2. Manufacruring: Enthusiastic, positive rechnician with excellent ¢ommunication

skills and a minimum of 2 years experience in a facrory production environ-
ment, supporting manufacturing, test operations and mochméry PC literacy
and rhick film circuit manufacturing are pluses.

We offer competitive salary, 401k, tuition reimbursement, paid Personol and
vacation fime, with excellent professional growth perspectives.

Please send complete resume and salary history via facsimile 1o}
(256) 835-1502, artention of personnel deparrment.

I - crarercom.con [

280CT0O6|00

Director of Training

SCTE seeks a Director of Training fo oversee the development and delivery of training for the cable tele¢ommunications
industry. Duties will include: T

# identifying new training programs needed by the industry

* Designing new training programs and materials

* Developing and publishing training materials {

* Representing the Society at industry evenls as a speoker ond/or exhibitor

© Qverseeing the budget for the training development

* Supervision of troining staff and contractors

« Working closely with other departments to accomplish the gools of the Society

Qualifications: The successful candidote will have an extensive background in developing training programs & have
demonstrated the ability to manage projects & staff. Bosic tech. Knowledge of cable telecommunications indus. is helpful, but
not req. Candidate should be willing to travel and relocate to the Exton, PA area. (reative innovation is @ must. Demon-
strated ability w/ structured training design, writing and project management, as well as exp. w/ stund-l delivery of train-
ing. Candidate must be self —starter w/ ability to work w/ little supervision & able to work well w/ othefs on various
teoms. Please send resume inc. salary req. to Society of Cable Telecommunicotions Engineers, Human Resburces, 140 Philips
Rd,, Exton, PA 19341-1318, or Fax to 610-363-5898.

H--
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Big Pipe, Big Event: Broadband wireless access is o SPONSOBS
fast, reliable, quick to deploy, and cost effective. it's the | : » i
ultimate solution to the bandwidth bottleneck. Put the ' N .

power of the big pipe to work for your organization by N e '
attending the world’s leading forum on fixed wireless by A c !
broadband systems, services and content. At WCA
2000, it's all about access!

/1%/1'1111111

Hot Topics: WCA's renowned conference program— M) mororoLa
featuring more than 75 speakers—and the industry's

largest exhibition guarantee that you'll find answers

to your toughest questions.

Cast of Thousands: Meet with experts from five continents.
No other broadband wireless event offers this level of global reach.

Work Hard, Play Mard: New Orleans is the perfect place to mix business and pleasure. 7o Y

For information or to register contact: ANDREW. ; Spr int
Wireless Communications Association International

+1.202.452.7823 Telephone +1.202.452.0041 Fax GINSEMBLE
megan@wcai.com visit Us al. WWW.Wcai.com



Never in the history of the Society of
Cable Telecommunications Engineers
has the organization’s growth
matched its current level. In Febru-
ary, SCTE membership reached an
all-time record-high number with
16,850 members. In March, 1,018
technical professionals in the
telecommunications industry joined
SCTE, allowing the organization to
break the 17,000 mark and announce
a new record of 17,258 members.

While the expanding influence of
the Society is incredibly exciting, it’s
also cause for reflection and action.
Just as the industry has evolved to
embrace the advances in technology
while meeting the changing demands
of the marketplace, SCTE continues
1o expand its educational programs,
professional development resources
and services o cater to the shifting
needs of its members.

“SCTE hasn’t just

survived several

periods of industry
transition—it has

thrived.”

What's new

SCTE’s recent advances include:

« The ongoing expansion of SCTE
Online’s resources, including online
lectures, bookstore, seminar regis-
tration and more, to provide educa-
tional resources 24/7 at
www.scle.org

* Partnerships with human resources
and training directors at various
systems 1o customize SCTE-devel-

282CT0O6|00

EMESSAGE

oped training to meet their compa-
nies’ unique needs

The development of an internation-
al chapter program

The expansion of SCTE’s standards
activities 1o include Data Over
Cable Service Interface Specification
(DOCSIS) standards maintenance
and development

The introduction of two new mem-
ber benefits that enable members to
advance their professional knowl-
edge: SCTE-List and Pipeline.

Two resources

Started in 1994 by David
Devereaux-Weber, network engineer
at the University of Wisconsin-Madi-
son, SCTE-List is an e-mail discus-
sion forum that provides quick access
to peer feedback and ideas regarding
today’s pressing technical issues.
SCTE and Devereaux-Weber have
partnered to
make this valu-
able service
available 1o all
SCTE members.

"SCTE-List is
like a virtual
technical ‘think
tank,” with a
group of subscribers from around the
world who have a vast pool of knowl-
edge and experience,” Devereaux-
Weber said. “By posting questions to
the group, this resource can save you
countless hours of trial and error in
your career.”

SCTE’s additional new member
benefit, Pipeline, is Communications
Technology’s newsletter on broadband
product news, applications and new
service deployment. Society members

SCTE—What’s In It for You

receive the latest issueg of Pipcline via
e-mail twice a month.

New logo for new times

Returning to the topic of diversity
among the technical professionals
served by SCTE, in March, SCTE’s
Board of Directors made the decision
10 update the SCTE logp 1o better re-
flect the association's membership.
Created in 1969, the original logo
emphasized the dominance of televi-
sion in the cable industty. Who
would have imagined tHe vast array
of services provided via "cable today?
The updated version of the logo sig-
nifies SCTE’s efforts 1o embrace and
serve a multifaceted indjistry.

What accomplishment and fulfill-
ment SCTE's charter members must
feel 30 years after the inteption of the
organization. SCTE hasnt just sur-
vived several periods of {ndustry tran-
sition—it has thrived. The nunber of
telecommunications professionals
who depend on SCTE to advance
their careers and serve llleir industry
through technological training, certi-
fication and standards is a testament
to SCTE’ sustained valu¢ and impact.
SCTE’s record-breaking growth indi-
cates good things to comg.

For more information én SCTE’s
member benefits and sertices or to
join SCTE, catl (800) 542-5040 or e-
mail membership@scte.olg. G

Melissa Hicks is director oj membership
services for the Society of Cable
Telecommunications Engineers. She can
be reached via e-mail at |
mhicks@scte.org. Did this cqru'cle help
you? Let us know your thoughts. Send
an e-mdil to jwhalen@philllps.com.
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Traditional ingress finding methods rely on a
process of elimination that at worst, takes
several days and ot best, hours.

Electroline’s CLEARPath™ Solufion beats all
traditional methods by monitoring and
locating ingress in a matter of :
CLEARPath™ detects and isolates the offen-
ding segment from the rest of the cable
network while keeping the return path clear
and the network operational.

It even searches deeper into the cable
network to pinpoint the source of ingress,
thus eliminating labor-intensive, technically
frustrating and time-consuming  activities
usually associated with traditional methods.

With today’s levels of expectation for cable
services, having a highly
that is remotely operated, is

” ' BE R T™ el .
« ; g paramount to maintain customer satis-
9 ' E faction and to guarantee impressive
| % = | returns on investment.

Another proven technology from Electroline’s pioneering team of Join others already using Electroline’s
professionals, also the makers of the Original Addressable System CLEARPath™ Solution and you will also find
and Drop Amplifiers. better ways to use your time.

CONTACT clearpath@electrolinequip.com =L=C1 |3 OLINEZ=

TOLL FREE ® NORTH AMERICA (800) 461-3344  GENERAL INQUIRIES info@electrolinequip.com
ELECTROLINE EQUIPMENT INC. 8265 STMICHEL BIVD. MONTREAL, QUEBEC CANADA H1Z 3E4 www.electrolinequip.com
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Power Supply Cabinets to Extend Battery Life

_ exchange to
. iminimjze

most power
supplies.

_ISupports 36V & 48V
systems in 3,4,6 or
8 battery layouts.

-

construction.

_|Ground-mount,
_pole-mount

3 10NS. }

u
/ VOLTIPOWER |
MULTIPOWERING. | 1

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

)8y B

MultiPower Inc. 1999 All Rights Réserved

See Us At The SCTE Cable-Tec Show Boooth #1369

We Are The Enclosure Company

Patent Pending



