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SPEED
MEANS NOTHING

And Every Second Counts.

Assets are at risk from Wall Street to Bob Sutter’s den. It's hot business in a new world and reliable
high-speed Internet access is vital.

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

management elements, spread over multiple screens? How long will it take your team to diagnose the
problem? The stock market closes in 20 minutes. You do the math. If you can't fix it fast enough, how
long will it take Bob to find a new Internet provider?

s B One Screen. One Solution.

| The Cheetah Solution can cross correlate a flood of alarms
from multiple systems, in seconds. This “smart” system boils it
down to a single, root-cause alarm—on just one screen. Is it a
node, a transmitter or maybe it’s return path ingress? Instead of
rolling trucks all over town, this system pinpoints the problem
so you can fix it, fast. All before the stock market closes.
Cheetah. Unifying Your Network.

2501 63rd Avenue East, Bradenton, FL 34203 WMH
(941) 756-6000 * www.cheetahtech.com M
TECHNOLOGIES

© 2000 Superior Electronics Group, Inc. d/va Cheetah Technologies.
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>>Interactive
Television > 54

Interactive TV Platforms > 54
CT Contributing Editor Art Cole reviews some of the interactive TV plat-
form that can help you cash in on those expensive upgrades.

Network Management > 62

MediaOne’s Bruce Bahlmann guides you through the process of choosing
a network management system

Cable 2K Wrap-Up > 70

The spirit of NCTAs theme, “The Face of Cable is Changing,” was tangi
ble everywhere at its annual cable conference. Whether you atiended the
general sessions, technical panels, or strolled through the exhibit halls,
you couldn’t escape cable’s growing presence in telephony, high-speed
data, and digital interactive television.

Signal Leakage > 80

CT Senior Technical Editor Ron Hranac warns how not to violate an
often overlooked FCC signal leakage rule that many cable operators
miss. Low leakage levels that create interference 10 licensed over-the-air
users such as ham radio operators could make you liable.

High Standards > 90

CT Deployment Editor Jonathan Tombes takes a behind-the-scenes look
at the Society of Cable Teleccommunications Engineers’ engineering sub-
committees, which have the crucial task of developing cable industry
standards in this age of fluid, interoperable technologies.

Web Security > 100

CT Contributing Editor Monta Monaco Hernon offers strategies on mak-
ing access to the Internet via cable modem more secure, including cover-
age on the latest improvements in filtering and firewall capabilities

New Board Members> 108

CT 1alks with Eric Brownell, M.J. Jackson, Percy Kirk and Bob Foote—
the newest members 10 be elected to the Society of Cable Telecommuni-
cations Engineers’ board of directors for the 2000-2001 term, and who
represent a third of the nation for SCTE.

© 2000 by Phillips Business Information Inc, a subsidiarv of Phillips Intemational Inc. All nghts
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COLUMNS

interview with a Leader > 28
CT Editor-in-Chicf Rex Porter chats with Society of Cable Telecommuni-
cations Enginecrs’ Region 10 Director Wes Burton.

Broadband > 36

CT Senior Technical Editor Ron Hranac discusses whether wireless tech-
nology is cable’s foe or friend. His answer may surprise you

Cable 2K > 70

Telephony > 449

KnowledgeLink's Justin Junkus reviews the basics of traffic engincering
as a foundation for cable engineers getting into IP telephony.

Analysis > 50

CT Editor Jennifer Whalen explains why the rigors of adding telephony
10 your system are worth the rewards.

NEWS & OPINION

Editor’s Letter > 8 SCTE Message > 142

Marianne McClain describes her freshman year as the SCTE Region 11
board member, and reviews some of the society’s milestones.

Pulse > 12

Marketplace > 122

REFERENCE

Training > 120

Advertiser Access > 140
Web Connect > 138
Business/Classifieds > 130

Calendar > 128
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Innovation
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CherryPicker takes digital
video to a new dimension

Take off the glasses. Finally, video
innovation that will keep you on the
edge of your seat.

Terayon'’s CherryPicker delivers a
new dimension of choice to digital videc
Customize your programming lineup
and insert ads. Easily.

All you need is imagination.

We do the rest. After all, we wrote the
book on digital video re-multiplexing.

Our systems are on air today with the
major operators.

You can “cherry-pick” programs
and ads for each market. Splice in
local news, weather and sports.

Do it fast. Cost-effectively. And CherryPicker is compatible with your current video headends.

CherryPicker brings you the future. Video-on-demand, enhanced television, and a platform for
integrated video and data services. The digital video future is here. And Terayon is ready. We put the

power of choice back in your hands. With or without the glasses.

Broadband Innovation in Voice, Data and Video

TERAYON

COMMUNICATION SYSTEMS

TELEPHONE: 888.7.TERAYON 0r 408.727.4400 FAX:408.727.6205 EMAIL: info@terayon.com



REXPORTER

A recent question on the SCTE-List
asked whether old cables could be
used when expanding system band-
width out to the 875 MHz range. | was
flabbergasted by the answers.

Most replies dealt with the higher
attenuation of the old first-generation
cables vs. the lower attenuation of
modern gas-injected cables. Some
talked about return loss and checking
for spikes at frequencies above 300
MHz, although I don’t know how this
is accomplished with an active plant.

I hoped a lab engineer from a
cable manufacturing company
would respond with valid technical
information. 1 talked with compa-
nies that manufactured these early
cables and to engineers in the field.
And 1 really became concerned. 1
discovered that cable systems are
leaving first-generation gas-injected
cables in place. Some cable systems
are even leaving styrene and the
original fused-disc cables in the air.

We introduced styrene cables in

= LETTER

How Do You Spell
“Rebuild/Upgrade??

the late '60s—fused-disc cables are
the same vintage. First-generation
gas-injected cables were not tested
or certified out to 875 MHz. Cable
manufacturing practice has been to
test and certify cable out through the
bandwidth required. When those ca-
bles were made, that bandwidth was
through the 300 MHz range.

Spikes, or suck-outs, were inherent
in cable back then because the rota-
tion of the extruder screw left its own
imprint on the electricals of the cable.
A breakthrough occurred when elec-
tronic pumps were placed between the
extruder and the tips and dies as the
dielectric was extruded onto the cen-
ter conductors. We did not have this
ability when older cables were made.

There are real problems with older
cables, and I can't believe they are
being left in place. Even if there
weren’t problems with the electricals
of these cables, think about their age.
They were sold and hung 30 years
ago! We have aluminum cables lashed

between steel strand and steel lashing
wire. They expand and contract each
day. (In some climates, those excur-
sions are horrendous!) These cables
have expanded and contracted 21,900
times. They have been bent, strung
through trees and subjected to nature.

How can a good engineer recom-
mend these be used as we move into
broadband services such as data and
telephony? Your boss wants to save
money? We might as well recommend
buying lasers and putting them in old
amplifier housings or rehanging old
drop cables. Cable manufacturers say
they meet resistance when they rec-
ommend old cables be replaced with
modern quality cables. Some engineers
accuse them of “just wanting to sell
more cable.” Cable manufacturers are
trying to keep you out of trouble.
Thirty-year-old cables have no place in
a modern broadband network!

Rex Porter
Editor-in-Chief

Preventing Problems

Is easier than solving them.

The Exceptional Flex Clip.

-n = L =3 = =
W ICICLIA@ILET i
Direct merchants to the telecommunications indus

800-257-2448 - fax: 303-986-1042 -+ e-mail: mail@dropsupplies.com

- _m__

[ 3
try

8CTO7|00



WOITIES
m e Wiyfi.’%?‘f” |

{f

00
g(o;0

(< J4{<]

—0
vwmmvm'g
Twisted pair powered faceplate
> o
(0000
$(0:0:0:0:0
3 .

The Regal Flexible Tap System for cable telephony applications
enables you to upgrade your plant now with the assurance that o
which ever powering method you choose, you'll have a sensible, Coaxial powered faceplate
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.

”

Auailable from...

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

1-88-TeleWire e telewiresupply.com aerial applications.
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If you want to build the best headend,
start with the best modulators.

Here's how you can maximize your modulator choices without increasing
your costs: talk to Standard. Standard's agile modulators give vou the
performance of fixed-channel systems. but with a Jot more tlexibility.

For example. our STRATUM System takes up less headend space per
channel than any system you can buy. but still offers advanced features such
as remote control and automatic backup for lost signal or power. Or take our
AVMBE60. It covers the entire spectrum to 860 MHz. and lets you combine up
to 110 channels while still holding out-of-band notse to less than 60 dBc¢

Looking for a workhorse? Our TVMSS01! is the standard of the
industry. offering re-broadcast quality and minimized
noise and spurs for extraordinary reliability and
performance. And if cost is your concern. look into 5 1
our SCMAS0HP. You'll get the same high quality
and reliability. but in a budget-pleasing package.
Upgrading the headend? Don't torget. noth
ing sends your subscribers a clear and crisp
signal like Standard modulators. Call or
visit our Web site for full details.

@ Standard

7, Communications

Meeting tomorrow’s standards today

-~

www.standardcomm
U.S.: (800) 745-2445 « Canada: (800) 638-4741 ¢ Europe: 44 1

Y » ==
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Deal-Making Frenzy
Hits Interactive TV

By Jonathan Tombes,
Deployment Editor

The tendency for middleware
providers to interface with anything
that moves can make it difficult to
tell them apart, but recent deals by
interactive TV (ITV) software
providers PowerTV, Liberate and
OpenTV suggest that this sector is
beginning to differentiate itself.

Liberate’s purchase of MoreCom
and OpenTV’s merger with Spyglass
are Internet-oriented plays, while
PowerTV’s merger with Prasara gives
it added television (t)-commerce and
back office capabilities.

PowerTV gets Prasara apps

Eighty-percent owned by Scientif-
ic-Atlanta, PowerTV sometimes slips
under the radar screen on the interac-
tive front. Whether a near spin-off or
affiliated subsidiary, PowerTV has de-
ployed its operating system (OS) and
middleware on more than 1.6 million
S-A set-tops. The deal with Prasara
shows that it can acquire its own
powerful subsidiaries.

With Prasara, PowerTV gets a di-
verse portfolio of deployed ITV appli-
cations. Prasara helps deliver pizzas,
TV-banking, customer care, video-on-
demand (VOD) and a host of back-
office systems to Time Warner
systems and subscribers in Honolulu,
Tampa and New York City. Prasara
has provided interfaces for Starz En-
core Media and Home Box Office,
joined with Terayon to provide digi-
tal ad insertion program for Me-
diaOne and has strong ties with
others on the hardware side.

“Prasara has a very close working
relationship with Concurrent,
nCube, and Unisys,” said Steve Nec-
essary, PowerTV's chief executive offi-
cer. VOD hardware vendor nCube has
an agreement with Prasara to market
its products jointly.

12CTO7|00

The division of labor between Pow-
erTV and Prasara will be largely client-
server oriented. “If you're interacting
with video on demand, what paints on
the screen is driven by Prasara,” said
Necessary. “If you're doing SofaMail or
the Surf function, what paints on the
screen is what’s been developed by
PowerTV, because we're the client side
of the application.”

Spyglass Device Mosaic and Mail demo

Pursuant to the merger agree-
ment, Prasara will become a unit of
PowerTV but retain its name and
offices in Orlando, Fla. Speculation
continues about PowerTV’s inten-
tions to go public.

Liberate buys tech “gems”
Liberate’s purchase of MoreCom
brings several benefits. According to

Senior Vice President for Corporate
Development David Limp, the bene-
fits are three-fold: engineers well-
versed in Moving Pictures Experts
Group (MPEG) and digital television
technologies, several “pure gems” of
applied technology, and key interna-
tional ties.

As for the “gems,” Limp cited the
MoreAccess 1P gateway server that
provides data encapsulation functions
and the MoreMedia streaming video
server that can “leverage the whole
range of video that’s out there on the
Web and make it look great on televi-
sion sets.” It was that technology that
led to a recent MoreCom deal with
Starz Encore Group. >

Scientific-Atlanta is increasing
production of its Explorer set-tops
to 5.2 million per year beginning
in January 2001. The additional
capacity at the company’s Juarez,
Mexico, manufacturing facility
will help meet the demand for in-
teractive set-tops, which are being
deployed by cable operators into
consumer homes at rates of more
than 40,000 a week.

Current production is some
60,000 units per week with
plans to increase capacity to
80,000 units per week in July
2000. S-A believes that the ex-
pansion will improve manufac-
turing flow in the Juarez facility,
reduce costs, improve quality
and reduce cycle times.

Electroline Equipment and
Trilithic are working together to
develop technology solutions for
a range of return path manage-
ment and control applications.
The proposed projects include
the co-development and co-mar-
keting of intelligent ingress miti-
gation systems for the control of
return path ingress, and products
that enhance the interoperability
of the existing ingress detection
and location systems offered by
both corporations.

”
Broadband Access System’s
Cuda 12000 IP access switch has
received CableLabs DOCSIS
cable modem termination system
(CMTS) certification. The Cuda
12000 supports delivery of best-
effort data service, IP telephony,
tiered data services, and multi-
cast services over cable net-
works. It supports DOCSIS 1.0
and 1.1 and is currently shipping
in volume.
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It transforms your HFC network into an interactive digital network

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

and IP voice possible for anyone, anywhere and anytime.

Harness this element and your network becomes a digital landscape
of scalable architecture that meets demand and nets real revenues.
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It's hot....but, you can handle it. Talk to us and we’ll show you how.

www.scientificatlanta.com
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Antec Takes on
The Backbone

By Arthur Cole, Contributing Editor

Antec is expanding its range of
product offerings beyond the head-
end and into the backbone network-
ing market where it will compete
with the likes of Cisco and other
powerhouse organizations.

The company recently inked a
three-year, multimillion dollar deal
with Chromatis Networks giving
Antec exclusive rights to sell the
Chromatis Metropolis optical trans-
port system to the cable industry.
Antec has also taken an equity stake
in Chromatis and the two companies
will collaborate on advanced cable
applications for Metropolis.

ANTEC

Metropolis is essentially an opti-
cal network platform used primari-
ly to connect central offices of
communications networks—in
cable’s case, this means headends.
Most cable operators are actively
seeking such solutions because it
allows them to create regional com-
munications networks that are bet-
ter able to compete with incumbent
telephone companies for the voice
and data markets.

“We've traditionally focused on
the connection from the headend to
the home,” said Mike Wearsch,
president of Antec’s digital systems
division. “We’ve never been in the
headend interconnect or backbone
space. Since we were getting into
voice and data IP through the Cor-
nerstone product, it made perfect
sense to dovetail that with a backof-
fice or interconnect product like
Metropolis.”

Wearsch said Metropolis brings two
crucial technologies to the Antec
family. The first is Chromatis’ Selec-
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tive Wave Division Multiplexing, a
new way of muxing data that ex-
pands inter-headend capacity to 80
Gbps or more.

“When you need to add more
bandwidth at one site, you only need
to add a new wavelength at the pri-
mary headend and the headend
where the bandwidth is needed,”
Wearsch said. “You don't need to add
bandwidth around the entire ring.”

The second is a unique switch
platform that aggregates and grooms
traffic.

“If you have a 10baseT connection,
other systems will take that capacity
even if you only need a DS3 connec-
tion,” Wearsch said. “That’s wasteful
because DS3 is only
45 Mbps. You end
up wasting 35 Meg.
Chromatis rings all
traffic onto tribu-
tary cards and packs and grooms the
data so that you have all kinds of
traffic going through. When you fill
up all the space on a connection, it
sends it around the ring.”

For Chromatis, the deal delivers
instant access to the cable market
through the company’s vast distribu-
tion channels, said Barry Hardek,
director of market development at
Chromatis.

“Antec brings coverage,” he said.
“They have traditionally been an end-
to-end cable supplier, but now one of
the ends has changed. We can work
together on connecting headends and
feeding larger design products.”

Antec has already ordered about $5
million in Metropolis equipment and
is training its technical staff on inte-
gration and system operation matters.

Antec isn’t the only other compa-
ny that values this optical network
player. As we go to press, Lucent
has signaled its plans to buy Chro-
matis in a stock transaction worth
$4.5 billion.

> | Caniff New Engineering Veep
Martin A. Caniff has joined
Widcomm, a San Diego, Calif.-
based wireless networking tech-
nology company, as vice
president of engineering. Caniff
will lead Widcommss efforts in
Bluetooth technology.

> | Kosthka to Head Modem Project
William Kostka has been pro-
moted to head CableLabs cable
modem project. He will become
director, broadband services.

PB Telecommunications, a unit
of Parsons Princkerhoff, has
named Rhett Caltrider as chief
technology officer and director
of technical services support.

Babcock Joins NCTI

The National Cable Television
Institute has announced that
Alan Babcock will join the or-
ganization as vice president of
learning and development.

> | Singh New Telca/Cable Veep
Leitch Technology, a provider of
digital video and audio solu-
tions, has appointed Ravinder
Singh as vice president and gen-
eral manager for the video over
telco/cable division.

Cable pioneer Yolanda Barco
passed away on May 27 in
Meadyville, Pa. She was 74. The
daughter of pioneer George
Barco, Barco was a mainstay on
cable’s regulatory and policy
fronts and garnered many of
the industry’s awards. A stal-
wart of the Cable Center and
Museun, the center’s library is
named in honor of Barco and
her father.
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Digitrans
brings something new to
DigiCipher:

o1Ce.

When it comes to receiving and decrypting digital  satellite programming while providing seamless
satellite programming, the options are limited. operation with your éxisting 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 Il 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 I & fiTiiz =% R — www.digitrans.com.

------

/7 DIGITRANS

DIGETAL TRANSMISSION EQUIPMENT
Fluent in DigiCipher .

15302 Bolsa Chica Street, Huntington Beach, CA 92649 * Phone: (714) 890-8544 * (800) 756-3147 ¢ Fax: (714) 891-2103
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Pace Pushes Dig

ital

Envelope in United States

By Jonathan Tombes,
Deployment Editor

The digital divide
between the Unit-
ed States and the
United Kingdom
will begin closing
if Pace Micro
Technology has
its way. For
starters, the U.K.-
based manufac-
turer plans to
Pace's ShoppingMate,  begin shipping by
a multi-service device.  year’s end on its

order from Time
Warner Cable for 750,000 high-end
digital set-top boxes.

But that is just the start. Pace Micro
Technology has a real interest in see-
ing the United States regain its former
lead over the United Kingdom in digi-
tal penetration rates. It has plenty of
boxes and related technology to sell.

“In 1998, the United States had
around 7 percent of households re-

ceiving digital pay-TV, compared with
virtually none in the United King-
dom,” said Neil Gaydon, president of
Pace Americas, Pace's North and
South American division. “By the
middle of 1999, the United Kingdom
had overtaken the United States and
is now on course to see 50 percent of
households signed up during 2004.”

The British government’s decision
to phase out analog service has accel-
erated that adoption rate.

At the NCTA show in New Or-
leans, Pace exhibited a prototype of
its Time Warner box, built to “Pega-
sus” specifications and fitted with
Broadcom chip technology, an inte-
grated Digital and Audio Video
Council (DAVIC) modem, and elec-
tronic program guide (EPG). Pace
was also showing a personal video
recorder (PVR) and various t-com-
merce tools.

Calling all home shoppers
Pace’s ShoppingMate, a kitchen-
based device that uses bar-code

scanning and wireless communica-
tion technology, is emblematic of its
digital thrust.

“The ShoppingMate has grown from
a single service device, that of a shop-
ping aid, to a stage where it could per-
form the functions of a mobile TV and
radio, a home controller, personal or-
ganizer and even as a method of send-
ing and receiving e-mail,” said
Gaydon, in a recent briefing.

Jim Stroud, an analyst for the
Carmel Group, said that Pace is on to
something big, namely: “the complete
death of analog and move to digital.”
He also said that Pace may be pursu-
ing avenues other than cable to enter
the subscription TV market.

Noting that Pace has scored with a
digital subscriber line (DSL) television
rollout in the United Kingdom,
Stroud added, “you might see Pace
trying to get into some creative agree-
ments with (U.S.) telco providers.”

Pace has also completed interoper-
ability testing with Cisco’s digital
headend and cable modem technology.
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Videotron, Time Warner

Boost IP Telephony

By Natalia A. Feduschak, Senior Editor

In a deal that will support IP primary-
line telephony service, Samsung
Telecommunications America an-
nounced that Videotron intends to
buy 50,000 integrated telephony cable
modems (ICTM).

Commercial deployment of Sam-
sungs SCM-200R will soon be
launched following a voice-over-IP
(VolIP) trial currently underway in Que-
bec, Canada, said Caroline Fernandes,
Samsung’s product marketing manager.

First-line gambit

The trial provides carrier-class, pri-
mary-line service using packet-
switched telephony over hybrid
fiber/coax (HFC). Videotron has acti-
vated a number of telephony features
over the IP platform, including caller
identification, call waiting, interna-
tional and toll-free calls, emergency
calls and the equivalent of Canada’
911 service.

“The new service is the core of the
service that we are putting together
for deployment and this really is the

“The goal with that

purchase, among others,
iIs to deploy a first line

replacement to the

telephone companies.”
—Francois Laflamme, Videotron

key strategic orientation that we've
taken,” said Francois Laflamme,
Videotron’s vice president for IP tele-
phony. “The goal with that purchase,
amongst others, is to deploy a first
line replacement to the telephone
companies. Our hope is to grab a
large chunk of the market and then
go forward with new services.”
Videotron is using a Cisco
Telecordia soft-switch solution and
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is supporting a simple gateway con-
trol protocol (SGCP).

After two years of lab testing,
Videotron initiated an early trial last
summer with 200 users in Quebec,
which was then upgraded to 2,200
users in January. Videotron, which ap-
plied for competitive local exchange
carrier service last December, hopes to
have 20,000 end users deployed by
late summer or early fall and half a
million over the next several years.

Because of the competitive market
in the United States, IP telephony
has made greater strides in Canada,
where multiple system operators
(MSOs) are very technically direct-
ed, explained Fernandes.
“[Videotron is] very aggressively
pursuing this market, competing
with Bell Canada,” she added.

The Videotron trial will assist the
industry in establishing a standards-
based solution that will benefit
companies around the world, said
Hung Pon, Samsung’s director of
engineering.

“Telecommunications companies
have been looking into IP backbones
for several
years, and it’s
really coming
into fruition,”
he said. “If we
do that in the
backbone,
then the next
natural step is
to push that
toward the edge so that it would be
coming toward the end customer, to-
ward the homes. The ITCM device
would give this concept a push in the
direction we've been aiming at for
quite some time.”

Second-line trial, other news
Time Warner recently launched

an IP trial in Portland, Maine, for

second-line service, using equip-

ment made by Toshiba, Cisco and
Lucent.

“It’s a second-line service meant
for people who want to use it for a
teen line or a fax line. We see it as
an adjunct to or a value-added ser-
vice on top of the Road Runner ser-
vice that’s being offered up there,”
said Mike Luftman, a spokesman for ,
Time Warner.

Samsung’s SCM-200R cable modem

Luftman said that the upcoming
commercial phase of the trial would
test pricing assumptions and other
business variables.

In other telephony news:

* CableLabs announced the final
feature set for PacketCable residen-
tial IP voice service. The residential
features are to be either basic or ex-
tended and are intended for vendors
planning to build residential 1P
voice products according to Packet-
Cable 1.0 interface specifications.

¢ MIND, an IP telephony billing and
customer care software provider, an-
nounced a strategic alliance with
TMNG.com, an e-business unit of the
Management Network Group, to pro-
vide IP-based back-office infrastruc-
ture solutions.



L

"

|
Toshiba b
PCX1100
DOCSIS™ v
Cable Modem
(Cable
* New technology Modem

- PONER
W CABLE

delivering up to 40% 4 = e

FASTER transfer rates
* DOCSIS 1.1 based 05
» CableLabs® Certified™ TEST b

» Excite@Home® Level 2
Approved

s DATA

* Fast sync-up for shorter
installation times

i
* Proven Toshibf stabi&y
and reliability

* Superior training and
support programs

» Self-installation and
advanced diagnostics
software

* Field upgradeable
firmware

Energize your
cable modem
business.

The powerful and reliable
new Toshiba PCX 1100 cable /
modem offers DOCSIS™ e -
1.1-based capabilities and T —

even better performance

than any previous model.

Superior stability and reliability

ensure unsurpassed performance,

backed by dependable Toshiba training and support.

The PCX1100 is CableLabs® Certified™ and Excite@Home®
Level 2 Approved, demonstrating that it meets the rigorous
interoperability requirements of the DOCSIS standard and
the Excite@Home Network. Plus, its field upgradeable
firmware should make the switch to DOCSIS 1.1 services a snap.

Toshiba’s legendary engineering and advanced features make
installation fast, easy and less costly. Fewer truck rolls and
shorter installations become the norm! Enjoy the benefits of a
smoother-running, more profitable network, and use Toshiba’s
advanced diagnostic tools to keep it that way.

Excite @ Home

Level 2 Approved

Make contact!

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

In Touch with Tomorrow
= ual=~S0Il-7.

http://internet.toshiba.com
cablesales@networks.toshiba.com
249-461-4840

Tostba Amenica Informatton Systems, Inc All ights reserved The CL CABLELABS
CERTIFIED ard Design mark, and 1 terms “CableLabs Cenified™ or “Certiied by Cabiglabs
are ceriSication marks of Cable Telev'sion Labsratorses, Inc and cannot be used without
authorzaton o' Cabe Teewsion Laboratones Inc Exciie@Home 1s a trademark of At Home
Corporation and may be regestered in centan junsdiel.ons



PULSE

Road Runner Gains

With Divestiture

By Natalia A. Feduschak, Senior Editor

Subscribers to Road Runner’s broad-
band service will remain unaffected
in the near term by the Department
of Justice’s recent approval of
AT&T'’s merger with MediaOne. But
officials say the ruling will open the
door for Road Runner to discuss

for Road Runner. “For anyone who
is providing that last-mile technolo-
gy, it’s a real challenge, and it’s obvi-
ously a challenge for the service
providers themselves.”

The merger, whose approval is now
expected by the Federal Communica-
tions Commission (FCC), will create
a broadband communications power-
house. The Road
Runner stake ap-

“The decree proposes
a schedule and process
that is fair and feasible.”

—James W. Ciccone, AT&T

pears to have
been the only
impediment to

nonexclusive affiliation agreements
with other providers.

“Open access is going to change
how this business proceeds, and it’s
a challenge for the cable industry,”
said Sandy Colony, a spokesperson

completing the
merger.
MediaOne owns 34 percent of Road
Runner. AT&T, which expected it
would have to divest itself of Road
Runner, must do so by Dec. 31, 2001.
“The decree proposes a schedule
and process that is fair and feasi-

Freedom

ble,” James W. Cicconi, AT&T gen-
eral counsel and executive vice pres-
ident, said in a statement. The
Justice Department’s demands “will
not impair our business strategy in
any way,” he said.

Colony said the consent agree-
ment will encourage Road Runner
to move forward with negotiations
to cut deals with other providers to
carry the high-speed Internet access
company.

She cautioned, however, that despite
a belief to the contrary, AT&T would
not be able to migrate old Road Run-
ner subscribers to Excite@Home
Corp., its high-speed Internet compa-
ny, any time soon. Could there be less
here than meets the eye?

“We still have this affiliation
agreement,” she said. “That stays
in effect.”

Inter'active_-E_nter'pr'ises
Connects with Conexon

By Natalia A. Feduschak, Senior Editor

Interactive Enterprises has hit pay
dirt with its mediation and provision-
ing software, Conexon.

In recent months, the Irish soft-
ware company has cut deals with C-
COR.net, Cable Atlantic of
Newlfoundland, Canada, River Delta
Networks, and Motorola that will
help the respective companies link
customers with systems.

Tom Higgins, Interactive Enter-
prise’s CEQ, said Conexon alleviates
pressure points facing cable opera-
tors in the field, at the headend and
in call centers.

The Conexon platform, which
runs on Sun Microsystems’s Solaris
operating environment, helps multi-
ple system operators (MSOs) man-
age interactive service offerings by
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providing plug-and-play interfaces
into Data Over Cable Service Inter-
face Specification (DOCSIS) and
proprietary cable modems, digital
set-top boxes, network management
systems, operator SUpport systems
and content services.

No-hands installation

“What Conexon does is remove the
manual installation of these devices,”
said Higgins. “It allows you as a sub-
scriber to acquire a cable modem,
bring it home, plug it into the network
and automatically provision it, con-
nect it to the services, end-to-end.”

Carrie Packer, C-COR.net’s vice
president of engineering for the
Broadband Management Group, said
Conexon will allow her company to
glue together heterogenous compo-
nents that are used in the field.

“They have a lot of capability built
in their product line already,” said
Packer. “We can just lift and inte-
grate, so that we can give a total solu-
tion to our customers as a systems
integrator,” she said.

Under its deal with Interactive, C-
COR.net will deploy the Conexon
platform in its Atlanta-based net-
work operations center (NOC). The
platform will benefit the company’s
current operator customer base by
incorporating the auto-provisioning
of cable modems. In turn, C-
COR.net will become Interactive
Enterprises’s preferred system inte-
grator for the Conexon product line
in North America.

Cable Atlantic will deploy Conex-
on to enable the provisioning of
end-to-end mediation and support
for a slew of packages including
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residential and small office, home
1 office (SOHO) Web and e-mail ser-
vices. Conexon will integrate and
mediate between Cisco uBR cable
modem termination systems
(CMTS), DOCSIS modems, Cisco
Network Register, Convergys' Ca-
blemaster billing and customer care
system as well as Road Runner con-
tent services.

“It was a major coup for us to
convince (Cable Atlantic) that our
product would speed deployment of
services,” said Higgins. “Although
they were advanced enough to be
able to rapidly deploy the services

themselves, they chose Conexon to
further enhance the service and
speed up deployment.”

The deal struck with Motorola al-
lows Motorola to market Interactive
Enterprises’s software as part of its
broadband offerings. In a statement,
Andrew Audet, general manager of
Motorola’s infrastructure products
division said that Conexon “is
clearly the most comprehensive
provisioning and mediation solu-
tion in the marketplace today.”

RiverDelta Networks also intends
to integrate Conexon with its broad-
band service router.

Basic Subs Slow, but
Bundled Services Beckon

By Jonathan Tombes,
Deployment Editor

Amidst slowing subscriber growth,
cable companies have opportunities
to boost revenues through bundling
new services, says the Strategis
Group in a recent study.

Titled “U.S. Cable Trends,” the study
estimates that by 2004 basic cable sub-
scriptions will total 66.7 million,
against 21 million for direct broadcast

satellite (DBS). That translates into a
five-year gain of 10 million DBS subs,
against only 1.1 million for cable. The
DBS market has grown by a compound
annual rate of 50 percent since 1995.
Among new services, cable could
see similarly fast growth. The study
estimates that by 2004, nearly 12
million households will have high-
speed Internet access via cable
modems, compared with 1.5 million
in 1999. Associated revenue is ex-
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pected to grow from about $400
million in 1999 to nearly $3.6 bil-
lion in 2004. Over the same period,
video service revenues will grow
from $33 billion to $43 billion. (See
figures 1 and 2, page 26.)

“Basic (cable) subscribers are stag-
nating, but within those basic sub-
scribers, digital subscribers are growing
tremendously,” said Keith Kennebeck,
Strategis Group analyst and author of
the study. Those digital services will
account for much of the growth within
cable’s video revenue stream, but over
time the Strategis Group sees greater
opportunities in voice and data.

Bundling those services with video
is a logical way to migrate into broad-
er offerings. For instance, the study
notes that price discounts for bun-
dled services are warranted by lower
customer acquisition and mainte-
nance costs. But bundling is easier
said than done.

What it really means

“Bundling is not just saying, ‘Hey,
we have these two services,” said Ken-
nebeck. “Its really a process where
you market the products to the cus-
tomer in a (way) that’s easy for them
to pick out and to pay for on one bill,
and possibly have one single source of
contact if they have problems.”

Telephony presents another opportu-
nity for bundling. The Strategis
Group’s market research found that
local and long distance service and
cable television were the top three ser-
vices sought in a bundled offering. At
the end of 1999, nearly 200,000 homes
subscribed to local telephone services
provided by their cable company.

Kennebeck said that standardiza-
tion and technological development
will drive that subscriber number
higher. Bundling should play a role,
too. The study cites bundled telepho-
ny offerings from AT&T, Cox, Adel-
phia, RCN and MediaOne.

For more information or to purchase
“U.S. Cable Trends,” contact the Strate-
gis Group at (202) 530-7500 or on the
Web at wwwistrategisgroup.com.
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INTERVIEW

Wes Burton is the Society of Cable
Telecommunications Engineers’ Re-
gion 10 Director. He holds a General
Class Federal Communications
Commission (FCC) license, is certi-
fied as an SCTE installer and is one
of the few engineers to have been
certified at both the technician level
and the engineer level of SCTE’s
Broadband Communications Techni-
cian/Engineer (BCT/E) certification
program. He completed NCTI's Chief
Technician Course in 1985 and has
served as an electronics instructor at
the Richmond Technical Center

in Virginia. Let’s get to know him

a little better.
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SCTE Region 10

Director

Wes Burton

By Rex Porter

CT: What got you hooked on
electronics?

WHB: Well, 1 sort of had an interest
by the age of eight or nine. On the
back of my cereal box was a coupon.
I sent the coupon with $5 and re-
ceived my first battery-operated AM
radio. It became my favorite toy!
Then I ordered a small portable reel-
to-reel tape recorder, and 1 carried
that thing around like a girl would
carry her Barbie doll.

I began to take the radios and
recorders apart to see what made
them operate. A little older, I began
to stick an antenna on our roof and
receive broadcasts from distant
places. Others
would call this

boosted so that I could go more than
200 feet. 1 hooked the output up to
my roof-top FM antenna and point-
ed it down toward the valley where
my friends lived. Suddenly I had my
own FM radio station, and | was still
in high school. I broadcast music
and could talk to my friends with
the wireless mike. So, I knew I want-
ed to be in communications.

CT: You studied communications at
Temple University in Philadelphia.
Tell us about those studies.

WB: The freshman year covered so-
cial concepts, and then we moved
into the psychology of communica-
tions. Like most of the other stu-
dents, I looked forward to my

“Suddenly | had my
own FM radio station,
and | was still in high
school.”

DX-ing radio.

I made my first
stereo out of an
old 1938 short-

sophomore year because we all
thought we wanted to do production
work. I found production to be ex-
tremely hard work, with heavy em-

—Wes Burton, MediaOne

Communications Technology.
Wes, tell us about your childhood
and education.

Wes Burton: 1 born in Flemington,
New Jersey, in the 1950s. Then,
around 1962, my father, an engineer,
moved our family to Vernon, Con-
necticut, which is about 20 minutes
east of Hartford. I began kinder-
garten there and remained until 1
graduated from college.

28CT07|00

wave AM radio.
To get stereo, 1
used the signal
from this radio for my left channel. 1
found an old 1948 wire recorder and
then a turntable in a barn. 1 wired
the turntable to the radio on the left
and the wire recorder on the right
and, wow, | had stereo! 1 was and
have been hooked on stereo ever
since. To improve my stereo, 1 pur-
chased a wireless microphone from
Radio Shack and hooked it to an am-
plifier I had built. Now I had power

phasis on schedules.

During my junior year, I learned
about advertising, marketing and the
history of the communications indus-
try. Its history has always been amaz-
ing to me, from the Marconi wireless
to David Sarnoff. Recently, I thought
about the similarities between Bill
Gates and Sarnoff. While Gates has
dominated the software/computer in-
dustry, Sarnoff had a definite influ-
ence in the development of NTSC
and TV broadcasting.

But back to my senior year, the
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broadband UPS’s. Our advanced
microprocessor-based technology
features higher efficiencies, battery
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monitoring and better voltage
regulation and reliability for today’s
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(LIFT™) - a patent pending powering
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Advanced Battery Management
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management system that ensures
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CPR Communicator™ - an upgrade-
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network management software. Three
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output or on-board transponder
provide the operational flexibility you
need for the best network solution.

Headend Status Monitoring Made
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status monitoring with advanced
headend remote capability. Our
solutions are designed with open
protocols for Level Two RS232 and
Level Three embedded transponder.

Safety By Design

Lectro CPR features a fully
enclosed and fan cooled chassis for
more efficient operation and extended
component life. The enclosed chassis
means technician safety is assured
against electrical and burn hazards.

Lectro CPR offers a much higher
operating efficiency and
regulates

Lectro CPR
Long Life Batteries

output voltage at a tight + 3%. Higher
efficiencies mean peak operating
performance, less component failures
and utility cost savings.

LECTRoyL




Go Figure!

CPR Costs Less Where it Counts

Based on a per kilowatt-hour
cost of $.10, the Lectro CPR Power
Supply will save the
= MSO $46,000 (per
100 units) in
utility power
bills over
a five
year
period
due to
the greatly
improved
operating efficiency
of the unit. This is based on an average
of 1500 watts power consumption per
unit with an average network size
of 100 power supplies. Now that’s
significant savings!

Powering the Heart of

kW/Unit/Year

(1500 Watts x 24 Hrs x
365 Days)......13,140 kWh

Utility Rate $.10 per kWh

Utility Cost $1,314 per Unit per Year
Efficiency 7% (versus Basic Ferro)
Improvement

5 Yr Savings  $460 per Unit per Year
100 Units per $46,000 Savings Every 5
Network Years

Future-Proof Your
Networks for
Telephony Services

Lectro’s new 24 Amp CPR Power
Supply provides for powering two
separate coax legs. The newest CPR
family member was designed to
accommodate higher telephony
penetration without an increase in
power supply locations. It also has
the highest current output rating in
the broadband industry. As the

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
Raleigh, NC 27616 USA

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

convergence of on-demand video,
telephony, internet service and CATV
come together, Lectro stands ready
to answer the challenges with the
newest 24 Amp CPR. Call us today
and discover how you can change the
way you power your network today,
tomorrow and into the 21st century!

Invensys
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Delivered to your doorstep.
Attend SCTE seminars in
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Grow with the industry

The Technology for Technicians Series:

Broadband - advanced technical training for maintenance and chief

technicians. (3 days) /Nonmember $389

Fiber - the basics of fiber-optic systems and test equipment. (3 days)
/Nonmember $389
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Train the Trainer:
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DOCSIS Deployment:
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Upcoming 2000 Schedule*

July 31 Richmond,VA  Cable 10l

Aug. |-3 Richmond,VA  Fiber Technology
for Technicians

Aug. [5-16  Sacramento, CA Data Technology

for Technicians

Sept. 19-21  Kansas City. MO Broadband Technology

for Technicians

Sept. 21-22** Kenilworth, NJ  DOCSIS Deployment

* schedule subject to change

**In pm. on Sept. 2| and continued
in am. on Sept. 22.

To register for a seminar or
gather more information.

* Call 800-542-5040, ext. 239
* Visit www.scte.org

* E-mail info@scte.org
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Virginia 1999 Monthly Upgrade Miles

Wes Burton (r) with his boss Lawrence Loyd
(1), director of engineering, at MediaOne.

courses were primarily in senior
management and law. During my
senior year, since the radio indus-
try was then looking to implement
AM stereo, | chose to write a tech-
nical paper on AM. | went down
to the FCC to research the dock-
ets and covered all of the different
technologies such as Kahn, Zenith
and other proponents for stereo
systems. Each hoped to have their
technology adopted by the FCC.
So 1 concluded my paper with an
assumption of which technology
would finally win. As it turned
out, this was one of the first situa-
tions where the FCC made a deci-
sion to just leave it up to the
marketplace to see which technol-
ogy would emerge as a winner.
And, as we all know, AM stereo
technology died.

CT: After graduating, how did you
end up in cable TV?

WA 1 hit the streets trying to get
into radio and television in the Hart-
ford market. But, within three weeks
after graduating from Temple, 1 was
working for a company known as
Cox Cable-Greater Hartford. 1 started
with that company on June 5, 1978.
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Greater Hartford Cable TV, August 1979: No-
tice the 10-meter antenna pointed at Satcom 1,
the only satellite needed at the time.

Wes and his wife, Michele; stepson, Steven;
and daughter, Amy; in October 1991.

They broke me in as an installer, and
I did installs for a couple of months.
Then they promoted me to techni-
cian, and within four months, I was
doing outage maintenance and al-
lowed to be “on call” on my own.

CT: How long did you remain in
Hartford?

WE: Not long! In August 1979,
Cox transferred me to Jefferson
Parish in Louisiana. They had about
6,000 subscribers, all located up on
Lake Pontchartrain, at the opposite
end from the headend. The headend
was beside the Mississippi River,
and the trunk had to cross the 1-10
freeway and had to be fired up all
the way to the lake in order to feed
the 6,000 customers.

Every afternoon, a thunderstorm
would roll through, and we would
have feeder outages. Fuses just kept
popping all over the place. The con-
tractors hadn’t bonded or grounded
the plant, so we had to get them back
to do so and make sure I wouldn't
have to be climbing up all the poles
replacing fuses.

Then 1 became lead technician and
the first sweep technician for Jeffer-
son Parish, using the old Avantek
sweep system. | moved on as preven-
tative maintenance supervisor to
bench technician and in 1982 became
the headend technician.

CT: Then you began to travel a lot?
WAH: In 1984, | transferred into Cox’s
Human Resources department and
became a technical trainer. I trained
technicians at Cox systems from
Florida to California. Rich White,
based in Hampton Roads, Virginia,
covered the northern territory from
New England to Washington state. 1
trained technical people for Cox for
about five years.

CT: Then, I understand you got a call
from an old-time friend of mine?
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> Capable of providing test signals on 12
channels.
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WB: Yes, Dick Ashpole (one of the
few SCTE Charter members) inter-
viewed me for a job as technical
trainer for Continental Cablevision
in Richmond, Virginia. I accepted
and our family relocated. I had a

choice of staying in human resources I

as a human resources manager or as
a part of the engineering side of the
business. Since I loved the technical
side, my choice was easy. 1 would
oversee the headend, hub and hybrid
fiber/coax (HEC) backbone in Rich-
mond. 1 chose technical engineering
manager, the same job I have today
with MediaOne.

CT: Speaking of MediaOne, when did
you move over from Continental?
WB: In 1989. Most people know
about my work with MediaOne, but
not about my earlier years. So this
has been a great opportunity to tell
them about my background.

CT: Describe the importance of the
SCTE and how you forecast our future.
WB: Ten years of engineering experi-
ence gave me the tools to pass the
technician level and engineering level
of the SCTE Broadband Certification
Program, most commonly known as
the BCT/E.

It seems we are in our third phase
or generation of the cable industry.
The first generation was, “If you
don’t have cable, you don't have TV!”
The second generation was high-
lighted by the launch of new pro-
grams by satellite. Now, because of
deregulation, Internet protocol (IP)
telephony and the Internet, we have
a new interactive industry.

1 am looking forward to another
generation of broadband. 1 just can’t
wait to get networks across the
nation upgraded so we will be able to
deliver all of the broadband services.
Then we can focus on what we really
need to do. And that is train our
technicians and field engineers on

how to maintain and promote this
new industry we call broadband.C+

Rex Porter is editor-in-chief of ‘Com-
munications Technology.” 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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Many decades ago, the term “wire-
less” pertained to good old-fash-
ioned radio. Then, family
entertainment literally was the
radio. In later years, the radio be-
came a TV set, itself a wireless de-
vice until the advent of cable.

Magical tools

I continue to enjoy a still fascinat-
ing part of wireless technology in a
hobby called ham radio. My own in-
terest in electronics was largely in-
spired by nights spent listening to a
small transistor radio back in the

“Wireless technology is
here to stay, sometimes
as a complement to our
existing wired networks.”

1960s. 1 was fascinated by the fact
that at night I could hear radio sta-
tions from other states that I couldn’t
hear during the day. Magic!

In our own industry, it wasn't that
many years ago that the term “wire-
less” conjured up visions of point-to-
point and point-to-multipoint
microwave links. I have many fond
memories of path engineering, equip-
ment installations, and all-night proof-
of-performance tests. Somewhere
along the way, the terms amplitude
modulated link (AML) and frequency
modulated link (FML) became embed-
ded in my genes, and klystron mag-
nets a fixture on the refrigerator.

These days, wireless encompasses a
whole lot more. The most obvious
are the seemingly ubiquitous cellular
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ROADBAND

Wireless Dilemma

and personal communications ser-
vice (PCS) telephones, followed by
the cordless phones used in our
homes. As well, multichannel multi-
point distribution service (MMDS)
and direct broadcast satellite (DBS)
fit under the wireless umbrella. For
that matter, MMDS often is referred
to as “wireless cable.” Beyond these,
however, is a whole new wireless
world: the last mile.

The last mile

When you and I think of last mile
connectivity, we generally think of
our own
cable net-
works or
perhaps the
telephone
company’s
networks
fulfilling
that role. With regard to data and In-
ternet connectivity, cable modems
and digital subscriber line (DSL) are
the current hot players in high-
speed, last mile connectivity. These
do just fine for fixed applications
such as homes and businesses, but
they tend to fall short for portable
and mobile applications. This is
where wireless comes into play.

You may have heard of something
called Bluetooth (www.bluetooth.
com). In a nutshell, Bluetooth is a
specification for low-cost short-
range radio links between desktop
computers, notebooks, cellular tele-
phones and Internet appliances.
Bluetooth technology will operate in
the 2.4 GHz industrial, scientific and
medical (ISM) band, between 2.4000

and 2.4835 GHz. Transmitter power
will in most cases be limited to 1
milliwatt (mW), although power lev-
els up to 100 mW are possible de-
pending on equipment power class.
In general, Bluetooth devices will
have a nominal 30-40 foot operating
range. The technology will support
data rates up to 1 megabit per sec-
ond (Mbps). According to Cahners
In-Stat, Bluetooth will link an esti-
mated 670 million products by 2005.

Also under the last mile wireless
umbrella are wireless local area net-
works (LANs) that are based on the
Institute of Electrical and Electronics
Engineers 802.11 specification.
These are supposed to provide data
rates up to 45 Mbps and will have an
operating range up to about 300
feet. Wireless LANs will use the 2.4
GHz ISM band, too.

If that’s not enough, how about
wide-area wireless? This will provide
coverage up to three miles or so and
accommodate multiple voice and data
technologies.

Now toss in the existing wireless
technology used to provide low data
rate point-to-point connections, cord-
less telephones and wireless modem
jacks, and it’s clear that wireless tech-
nology is here to stay.

Take it on the road

The nice thing is the ability to go
beyond the fixed operation imposed
by the typical wired network. Wireless
technology provides portability and in
some cases mobility. You’ve no doubt
seen or heard about automakers look-
ing at incorporating mobile e-mail ac-
cess from a moving vehicle. (The
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Editor’s [ etter

By Rex Porter

here once was a public-service announcement, “Its

ten o'clock; Do you know where your children are?”
Perhaps we need one for the broadband industry, “We are
moving into the 21st Century; Are you making maximum
profits from your networks?”

Each year, billions of dollars will be spent on the very
services we will provide over our modernized networks. E-
commerce, business-to-business applications, interactive
TV, viewer-rating data, pay-per-view, Internet protocol (1P)
telephony and a host of other uses could involve us past
the mere transmission of these services. Surely we will
begin to be involved in the content of these businesses,
rather than assume we are destined to only be a conduit.

When programming was launched via satellite to
cable systems around the nation, multiple system operators
(MSOs) either developed their own program networks or
bought interest into existing networks. Why? Because they
realized the money was in the content and not simply in
being a conduit into the homes. The financial potential of
the data explosion ought to be viewed similarly.

Are we planning to participate in e-commerce? Have
we profiled the business-to-business industry to discover
how we might increase the value of our own systems?
After all, as service providers, we need to be more
knowledgeable than others moving into this arena.

Once again, when we were able to add nonnetwork
programmers and independent stations to our systems back
in the "70s and '80s, the value of our cable systems jumped
from the $300 range to $2,000 to $3,000 per subscriber.
Properly marketed to the customers, the addition of data
and voice via broadband will further increase the value of
the network.

There are a lot of challenges in converting cable TV
systems into broadband networks. But we have
manufacturers ready to supply equipment for the additional
services. For too long, we have isolated ourselves from such
suppliers because we perceived them to be competitors to
the cable TV industry. But these are the suppliers of
equipment and services with the experience we need. They
have pioneered equipment for the telephone companies.
They understand reliability and features customers have
come to expect from their telephone companies. And they
understand the challenges facing broadband networks,
having to interface with these same local exchanges to
provide long-distance and international voice service.

Are You
Maximizing Profits?

The voice technology, like data, is changing at such
a rapid pace that only companies experienced in
telephone equipment can provide the guidance we will
need to compete in delivery of that service. After all, this
service must compete around a series of “Nines.” And no
service can harm the delivery of another service.

We now have switches, routers, different cables,
network operations centers (NOCs), and redesigned
power supplies, all because of these new services.
Successful delivery depends on the equipment’s interface
and compatibility. Many of us tend to think of Lucent
Technologies as a big company (it is, with more than
150,000 employees), with lab technicians, engineers,
only dedicated to manufacturing voice and data
equipment. But it is much more. It has a division
dedicated to helping data and voice providers realize
maximum profits from the services their products
provide. It has aligned itself with other high-profile
equipment manufacturers to provide the interface,
reliability and compatibility of equipment from the NOC
or headend to the end of the line. Recently, 1 spoke with
one of its engineers back in New Jersey. He said, “When
we speak to the industries, we remind them—instead of
telephone, think voice!” But when you think of Lucent
Technologies—think “voice, video and data.

So remember that public service announcement for
the broadband industry and begin maximizing your
profits today.
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Interview \\Vith a Leader

Building a Business: It’s
More than Technology

Building an integrated Internet protocol (IP) platform
enables cable operators to offer a variety of new
services and generate additional revenues. We sat down
with Tim Gropp, Lucent’s customer team vice president for
cable communications sales, to see where those
opportunities are.

In addition to IP telephony, what other applications
does CableConnect® Solutions support?

We set up CableConnect™ to do IP telephony, but the
platform sets the stage for many data services.

In many large corporations, 50 percent of the
associates work at home. Almost everyone is dialing in.
They have a telephone, fax, modem, and several voice
mail systems to check. With the cable modem
infrastructure, and Lucent’s products and services, you can
deploy services like virtual private networks (VPNs). In a
work-at-home environment you can link voice, unified
messaging, high-speed Internet, streaming video,
downstream news, and intracompany broadcasts.

Today, that’s typically done through overlay networks.
Our vision is one of a converged network.

What revenue opportunities do you see for cable
operators launching new applications?

In addition to work-at-home applications, other
services leverage the huge amount of backbone bandwidth.
You can deliver true video-on-demand services. Say you
wanted to offer Lethal Weapon 8 on a world-premiere basis
during the opening weekend. You could offer it to cable
subscribers at $19.95. Even if you get a half or one percent
take rate, you have probably tripled the studio’s take.

Other revenue generators include interactive gaming
and transaction services that require real-time voice and
video. On a home shopping network, consumers could
click on what they wanted to buy. If they had a question,
the network could bring up a video conference, and they
could talk to a person via the screen.

Unified messaging also has revenue potential. On our
messaging platform, we have true unified messaging. You
can pick up your e-mail from your television or phone.
You can get faxes into your e-mail. You can click on a
voice mail and have it played through your e-mail.

You also can launch business intranet services.
Utilizing a VPN, you can pull in work-at-home and small-
office applications onto one network. Shared folder
services is one example. We've done trials with cable
operators using multimedia servers. These allow people to
talk over the data network via IP telephony, even as they
share a folder in Excel or Word.

To really make money you need to be able to package
and bundle the services.

How important will
bundling be?

Bundling will be critical. Our
Kenan billing and order manage-
ment platform will enable opera-
tors to bundle and bill for these
services as one package.

Everything now is either
billed flat rate or billed separately.
The consumer is tired of so many
bills. Operators can achieve new
sales by starting “try-and-buy”
campaigns. Don' just tack IP voice on a current modem
customer. Try and get a new customer. You may get a new
modem customer and a new video customer.

We're working with a cable operator who is
considering bundling three telephone lines, high-speed
Internet, a premium video package, plus 100 minutes of
long distance for one price. For additional long distance
minutes or r\ovies, you'd pay an incremental charge.

Tim Gropp

Is the business market important for cable operators?

Absolutely. There ought to be some really creative
packages like using VPN capabilities and services like
RoadRunner Professional, to attract business customers.
Many nationally based companies have employees working
at home or in satellite offices. They still want access to
capabilities they would have at the corporate office—
unified messaging, intranet services, video conferencing. By
partnering with super carriers, cable operators could
develop innovative services for small businesses.

How can Lucent help MSOs launch these new
services quickly to generate revenues?

We have a team of consultants and subject matter
experts that can collaborate with operators at the technical,
business, and operations level. We can help operators
develop a plan based on their return on investment targets.
We can bring in engineering, program management, and
installation services to help deploy their applications. We
can also provide operations expertise on an outsourced
basis after launch to help systems become proficient in
operating the network and training their own people. Its a
build, operate, and transfer arrangement.

CableConnect  is an end-to-end solution. We not
only have the products, but the consulting resources to
help operators build a business, not just an application.

Theres'a big difference between IP telephony and
offering phone service. Anyone with good technology can
pass voice as a packet. But to put together a business, you
need billing, operations, network management, and
features. Thats what we bring.»

CableConnect™ Solutions
www.lucent.com/cableconnect




New Data Applications
Spur Revenue Growth

he freedom to make your own work schedule. A

commute that’s a quick stroll across the living room
instead of across town. More time to spend with family
and friends.

For the freedom it affords, millions of office workers
are trading in their corporate suits to establish small- or
home-based businesses, and are increasingly
telecommuting-working from home by accessing their
corporate work sites. Cable operators that can deliver
services targeted to these workers stand to generate
significant new revenues. (See sidebar, Work at Home
Generates New Revenue.)

This new work style will continue to grow in the
coming years and change the way businesses are run. This
emerging world, however, also presents new challenges.
Workers accustomed to a typical office environment with
all its staples—voice mail, fax machines, email—are
suddenly finding themselves having to establish or recreate
an office at home. For those selling products from home,
customer service, billing questions, and ensuring adequate
supplies of products are all issues that must be handled.
Cable operators, with their communications capabilities,
can help fill this void, while generating revenues in a
changing world of telecommunications.

This new world of commerce requires that companies
not only supply their clients with technology and equip-
ment, but help them make money. Lucent is creating a new
standard by showing its clients how to use its equipment to
generate revenues as they provide data over cable, and
reduce their operating costs through CableConnect
Solutions and NetworkCare Broadband Services Division.

Cable operators face a choice in today’s changing
technology landscape. These choices are the addition of
digital television, data, and IP telephony. Whether
operators choose all of these services or one, they must
pick a platform that allows future integration of all. Lucent
is prepared to provide a service that allows this.

CableConnectSM
Lowers Costs

CableConnect™ provides solutions that satisfy the
data applications and data networking needs of the cable
industry. Lucent enables cable operators to offer residential
Internet service, telecommuting, and home office Internet
service. These solutions meet two key business needs for
the cable industry—increasing revenues from end users
and reducing operating costs. The CableConnect**
Solution adds value to the “always on” broadband access
services via core and enhanced Internet Protocol (IP)
services. It includes robust IP infrastructure management
and provides a multiservice networking infrastructure that
reduces the need for over-provisioning by providing
Quality of Service (QoS). It also reduces the overall
equipment footprint via modular design, high throughput
and port densities, and lowers operational costs via a
comprehensive OSS.

CableConnect™ Solutions also provides an
infrastructure that supports multiple services by allowing
the use of the most efficient access of networks for
different architectures, such as cable, digital subscriber line
(xDSL), fiber, fixed wireless and dial up.

Meeting Different Needs:
The Home Office User

We know that the needs of telecommuters and home
office users vary. Telecommuters want easy and efficient
access to their corporate site, while home office workers
mostly use the Internet for business transactions. With
either home office customers or telecommuters, cable
operators can generate revenues by providing tailored
services. For both types of users, the next phase of the
Internet will require multiservice QoS.

What the home office user really wants is a cost-
efficient way to have a presence on the Internet to conduct
business, says Pablo Martinez, solutions manager for
Lucent’s Cable Solutions.

“They are looking for a cheaper conduit to the
Internet to develop a presence, probably to conduct
electronic commerce transactions, and have the capability
to have a Web site so they can advertise their products and
services,” he says. “They also need to communicate with
business partners and customers. They need to have e-
mail capability and some of the other advanced
capabilities, including telephony.”

The home office worker presents an opportunity for
cable operators to provide more than just traditional
Internet services. Eventually if a cable operator starts
hosting applications in its network and rents them to
small businesses, like home office users, those clients will
have access to enterprise-grade applications on a rental
basis at reasonable rates.

“They have access to information and enterprise
grade applications that might have been unaffordable to
buy or manage,” says Martinez. “CableConnect* allows a
cable operator to profitably offer this application.”

The Telecommuter

With Lucent’s VPNWorx Solutions, corporate users
are able to meet their telecommuters’ primary needs:
providing efficient broadband access to the corporate site
and applications with end-to-end QoS and security. This
service is easy to provision and can be used in addition
to residential services and access to the corporate site
when travelling.

While cable operators can currently provide
connectivity to corporate sites in the traditional sense, in
addition to being the Applications Service Provider (ASP),
they can also generate revenue by hosting additional
applications on the part of the corporate site. Instead of
telecommuters going all the way to the corporate site to
access the applications that are currently available, cable
operators could host applications on behalf of the

Supplement to Communications Technology and International Cable
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corporate user (see figure below). Corporate users would
then access the applications over their cable network to
the cable operator’s regional data center. In this way,
through Lucent’s platform, cable companies can add value
to the telecommuting experience.

E-Commerce and the Web

Electronic commerce will play a key role in home-
based offices. Cable operators can help their customers
create a store front on the Internet and conduct business
transactions. It makes sense for cable operators to host the
E-commerce site on behalf of the home office user.

Cable operators can generate additional revenues by

using Lucent’s platform, which enables Internet call centers.

Many people abandon their shopping carts when searching
for products on the Web because they have no customer
representative to talk to when they have questions.
Through Lucent’s platform, potential customers are able to
push a button on the Web page, which alerts the seller that
a customer has a question. They are then called back.

“In this case you are voice-enabling E-commerce
applications,” says Martinez. “That is a good example of
our voice and data convergence solution.”

Lucent’ solutions also enable customers to access
billing information via the Web. They can report troubles
and can track the resolution of problems. Cable operators
can automate these functions through Lucent’s Cable OSS
solutions. Moreover, with Lucent’s Cable OSS solutions,
cable operators have the capability of doing flow-through
customer provisioning to the cable modem and the cable
modem termination system (CMTS), have the network
and service management capability to assign [P addresses
to cable modems and network interface units, and are able
to provide automated dispatches of service requests.

An additional way cable operators can generate
revenue is to host games from the network for residential
end users, as well as hosting other applications, such as

Home Office Internet Service

vehicles in accessing sites or

businesses—will increase from 30 million in 1994 1o 250 million in 2001
luthellnihdSmsnlm,:Tu that by
2005, on-line consumers will spend over 5632 os a result of
wdmmﬁ'wmm worldwide wof:‘mtdio
/ 0 rafe, revenues
telephony services will jump from $293 million in 1999 o S7 billion in

deskiop productivity applications, that may be of interest
to residential end users.

“This concept of network-hosted applications can be
extended to simplify the overall home networking
experience to the end user,” says Martinez. You can have
Internet appliances everywhere in your home from which
you can access any application you want because appli-
cations are ‘not local but rather hosted in the network.

In a way, the cable operator is providing home
networking services by taking the home network out of
the home. The cable operator can also provide a solution
that simplifies the cabling required in the home to support
these home networks that then conveys a compelling
value proposition to the end user. Lucent’s CableConnect
solutions include wireless home networking as a way to
achieve that.

The revenue potential for new data and voice services
delivered over a converged platform is great. Why not start
earning your share of those revenues today? «

Provides income-generating home office and end users efficient
access to the Internet and applications.

Regional : .

End user needs
* Broadband access to Internet and offered applications
+ Secure access to business partners
* Service easy to provision, configure and use
* Service in combination with residential services
+ Access to home office when traveling

Sourco: Lucent

CableConnect®™ Solutions
www.iucent.com/cabieconnect




NetworkCare
New Service

Do we add data over cable? What are our options for
digital television? How important is Internet
protocol (IP) telephony for our business?

These are all questions cable operators are asking
themselves as they confront the challenges of
establishing a competitive broadband network in
today’s changing telecommunications arena. Lucent
can help cable operators meet these challenges with
NetworkCare Broadband Services, a full suite of
service solutions that expedite the delivery of new and
enhanced services such as telephony over IP, high-speed
data and digital video.

Lucent’s approach in providing support to cable
operators is to leverage the skills and experience of over
6,000 engineers, technicians and field personnel to offer a
full life-cycle methodology in deploying new services.
These services range from initial consulting to training to
network management and monitoring.

Traditional multiple system operators (MSOs), as
well as the emerging new market of Applications
Service Providers (ASPs), will benefit from the
company’s strategy (o translate business objectives into
business realities in planning, design, implementation
and operation of broadband cable networks. The
division, which was established last year, is comprised
of business and subject-matter experts specifically
chosen from the cable field for their expertise in
broadband, data and telephony. This concentrated
support will help operators expand their existing
services, and move into areas that will help them

Speeds
Launches

generate additional revenues.

NetworkCare provides consulting, project
management, network engineering and design, network
performance analysis, outside plant construction, turn-
up and testing, on-site maintenance, and customer
training. NetworkCare Broadband Services provide
deployment solutions for enhanced services that will be
implemented in mission critical hybrid fiber/coax
(HFC) networks, including high-speed data, voice over
Internet protocol (VoIP) digital video and other data-
related products.

The Basics:
Deploying Your Plan

For operators 10 realize their business objectives,
Lucent’ engineering consultants can help them decide
what technologies and services to deploy.

“A comprehensive and detailed business case drives
the technology of the network, and ultimately, the
revenue potential of the business,” says H.D. (Bud)
Dowdy, Jr., director of Lucent’s NetworkCare
Professional Service, Broadband Services Division.
“Critical technology decisions that the operator must
consider include one-way, two-way video only, data,
IP involvement, primary-line telephony, or all of
the above

This is an era where opportunities are ripe for the
broadband operator. NetworkCare personnel will assist
cable operators in deciding what business plan best suits
their current and future needs.
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“Traditional cable operators may be faced with
inadequate network architectures and technology,
which impedes revenue growth available with new
enhanced services. Upgrade efforts will continue to
consume the operator’s time and resources, but they are
a necessary evil in that these efforts will ultimately
increase revenue streams and mitigate competition from
overbuilders (ASPs),” says Dowdy. “Many operators
have already upgraded their systems from a low-
bandwidth, one-way architecture to high-bandwidth,
two-way systems capable of data and enhanced services
deployment. These are the operators who are in the
best position to take advantage of the new emerging
technologies and services.’

Other service options include marketing
consulting, customer care and billing consulting,
communications security consulting and a business
organization model.

Tun;lkg(y Services:
Project Management

A key part of Lucent’ life-cycle solution for
operators is project management. Lucent manages the
critical elements of major network upgrades and
rebuilds, which includes forecasting, scheduling,
reporting and communicating.

Lucent and its construction partner, MasTec,
perform and manage network design, coax and fiber
construction and splicing. Additionally, Lucent conducts
turn up, testing and certification of the outside plant
and headend elements, which is critical for optimum
performance. This provides a true turnkey solution to
operators who desire speed to market an efficient, cost-
effective deployment program.

Service Offers:
Network Engineering
And Design

Lucent can develop the overall performance
specifications from which the new network will be
constructed. This initiative begins with a
comprehensive evaluation of the current outside plant
and headend configurations. Lucent can recommend
the size-specific network elements, identify locations
and transport facilities, perform sensitivity analysis
as well as a host of other service options, including
network design and enhancement, site-specific
design, voice and data convergence and headend
design.

“When selecting elements which will make up a new-
build or rebuild/upgrade initiative, Lucent’s focus is on
incorporating those elements that will provide the greatest
efficiency, value and future-technology flexibility to the
client,” says Dowdy.

Planning:
Network Performance
Analysis Service

Broadband Network Analysis consists of a
comprehensive evaluation of the outside and headend
plant, typically node sites and amplifier locations, and
other aspects of the network.

“Knowing the performance of your existing
network is critical in deciding the rebuild roadmap,”
says Dowdy. “Maintenance, architecture, network
integrity and upgradeability are all factors that an
operator must consider when determining resources,
both financial and people.”

Iimplementation:
Outside Plant Tum-Up
And Testing

Following the rebuild or new build efforts, Lucent
will conduct testing and evaluations, backed up with
hard data to ensure that the network performs to the
client’s expectations. “Our benchmarks include the FCC
proof-of-performance, current network performance
criteria and the client’s individual requirements,” explains
Dowdy. “The network is configured and delivered to the
client as expected, no surprises.”

Operation:
On-Site Maintenance

Broadband networks require vigilant monitoring
and the depth of critical maintenance skills. Lucent’s
on-site or remote technical staffs can monitor and
maintain the network to ensure that it functions as the
client expehs.

“Because Lucent has been a partner with the client
from the beginning, we have an intimate knowledge of all
the network elements and how they function within the
network. Monitoring certain key elements within the
network yields greater efficiencies and provides much the
same information as monitoring all the active elements in
the network. This advantage translates into minimal
down time and fewer maintenance issues. This keeps our
client’s customers on line and satisfied, and that keeps us
satisfied,” says Dowdy.

Operation:
Customer Training

Today’s networks are much more sophisticated
than those employed 20 or even 10 years ago. To
supplement the operator’ staff’s existing knowledge
base, Lucent offers full training and development
services. These services consist of performance analysis,
needs assessment, curriculum development, facilitation
and support.

The Final Solution

In this changing world of telecommunications,
NetworkCare Broadband offers broadband operators
full life-cycle development and support of their
deployment needs. “Never has there been a time when
broadband operators have had to face so many
challenges in their business. Stockholders demand an
expedient return on their investment, customers
demand new services and features. Increased venture
capital means more overbuilders. When operators select
Lucent as their deployment specialist, they get a partner
who shares the same concerns and is dedicated to
providing an efficient, expedient solution which,
hopefully, satisfies all,” says Dowdy. “That’s the value we
bring to the table.” «

CableConnect®™ Solutions
www.lucent.com/cableconnect
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systems I've seen demonstrated use
voice recognition technology so the
driver isn't distracted by typing or
reading a screen.) Convenience is
what it’s all about

Most of the wireless technology I've
mentioned falls under the auspices of
Part 15 operation, which means the
device operator doesn't have to be li-
censed by the Federal Communica-
tions Commission. That makes
wireless technology all the more at-
tractive, especially if you've ever had
to go through the licensing process
for, say, AML microwave installations.

And now, the other shoe

So why did I title this month’s col-
unmn “Wireless Dileinma?’

Well, in part because some forms of
wireless technology have the poten-
tial to be serious competition. Ac-
cording to Gartner Group, wireless

data subscribers could hit the 35 mil-
lion mark by 2003

How many of that 35 million num-
ber will be customers that we could
have served ourselves had our net-
works been available to them? Proba-
bly a pretty good percentage. We've
got the residential market covered,
but cable historically has not done a
good job of serving traditional busi
ness markets. Could we implement
some form of wireless technology to
tap into the mobile or portable mar-
kets? Perhaps

I can think of no technical reason
that we couldn?, for instance, have a
wireless interface device connected to
our networks at strategic locations to
provide wireless connectivity for
portable and mobile applications. 1
don't mean hanging antennas off the
ends of feeder cables and radiating our
spectrum throughout the ether. Talk

about signal leakage! Instead, we
could likely do this with much the
same technology being used by other
wireless services—that is, Part 15
technology in the license-free bands,
something like the fiber- or coax-fed
PCS transceivers that were the rage a
few years ago.

Therein lies my second concern.
The spectrum is filling up with Part
15 signals.

Which takes me back 1o ham radio.

Interference woes

A couple of years ago, while ina
ham radio contest, | was operating
portable equipment on a ridge at the
south end of the Denver metro area. |
attempted to make contact with an-
other ham a few miles to the north.
We were using the 902-928 MHz ham
band, which happens to be shared
with a number of users, including a

Engmeered Solutions ... for the last mile.

LGT multi
passives pe

Tested daily in extremes of sun, sélt and sa
in Florida’s lightning-alley.

. .
o> . v . .
. H
!‘ L |
R
’ e .,
im0 8

Surviving hostile environments has made Lindsay the Industry standard

S ‘and 100
orm and su

P

Y i

,,-;k-_:,‘- 4?:
¢ ‘P" ‘L SR
. SRR . ol

50 Mary Street West, Lindsay, Ontario, Canada K9V 457 E-mail: techinfo@hgq.lindsayelec.com
Tel: (705) 324 2196 Tel: (800) 465 7046 (U.S.only) Fax:(705) 324 5474

’

' {

ﬁf P
" 2 U IO T G0N S

7Y

T K ( -"'I',-/’“ ‘“ TILYC

ISO 9001: 1994 CERTIFIED




 PROVIDE A SCALEABLE BROADBAND SOLUTION
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providing full two-way redundancy. This revolutionary product is the low
cost, four-output optical node solution for your network deployment.
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lot of Part 15 devices. When 1 point-
ed my antenna north, the noise {floor
from these Part 15 devices (most of
which appeared to be using spread
spectrum technology) nearly pegged
my receiver’s signal strength meter. |
called the other ham, who incidental-

ly heard my transmissions, but 1 was
unable to hear his response.
Communication was impossible.
Can you say “harmful interference”?
More recently, I've shared correspon-
dence with hams in northern Califor-
nia who operate a 2.4 GHz ham

| —
Enhances Digital  Competitive |
| Deployment dva
“We’re sold on interdiction ~ “Our interdiction system
technology as the best  bas the lowest DTH
solution for this penetration of all our
application.* Blonder  systems.”
Tongue has been extreme- T3 b
ly responsive by working Interdiction I.ets
closely with us to define Us Expand cllmces,
and address our specific Impme Customer
technical requirements.” Satisfaction &
*Interdiction Controlling Broadcast Basic y . . P
S:bts’:”&fsn ontrolling Broadcast Basic cm atin m
I
G N
Actual comments from Blonder Tongue Interdiction Systems. ©2000 Blonder Tongue Laboratories, Inc.
All Rights Reserved.
- Q BLONDER
B < TONGUE
= One Jake Brown Road, Old Bridge, NJ 08857
SLIU, SMI & VMI Interdiction  (732) 679-4000 » Fax (732) 679-4353
We Have The Solution That's Right For Your System! www.blondertongue.com
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repeater in the San Francisco Bay area.
(Yes, there is a ham band at 2.390-
2.450 GHz.) That repeater is now vir-
tually unusable because of the very
high noise floor caused by, you
guessed it, Part 15 license-free devices.
This, too, is harmful interference.

Part 15 devices aren’t supposed to
cause harmful interference to li-
censed over-the-air users. When it
occurs, the operator of the devices is
legally responsible for getting rid of

the interference.

Wireless and other Part 15 technolo-
gy brings a lot of convenience and
flexibility and is clearly a major player
today and in the future. But if we as
cable operators deploy this kind of
technology and its later found to
cause harmful interference, the inter-
ference is our responsibility. Can you
imagine deploying technology only to
have to modify it, replace it, or even
remove it if harmful interference
proves to be a problem?

It can happen to you

Think it can’t happen? It already
has. My article “Signal Leakage and
Harmful Interference: A Ham Radio
Perspective” on page 80 of this issue
touches on the problems with early
versions of wireless modem jacks that
have been found to interfere with the
80-meter (3.5-4.0 MHz) ham band.
Several cable operators have had their
hands full trying to track down the
modem jacks and replace them with
either newer noninterfering versions
or with hard-wired phone outlets.

Wireless technology is not bad.
Quite the contrary—I'm a big fan of
what it can do. It’s just that we need to
pay particular attention to our respon-
sibility as operators of license-free
wireless devices that have the potential
to cause harmful interference to li-
censed over-the-air users. Gy

Ron Hranac is consulting systems
engineer for Cisco Systems. He also is
senior technical editor for “Communi-
cations Technology.” He can be reached
via e-mail at rhranac@aol.com.



WHERE DO YOU BEGIN?
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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
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Don't say I didn’t warn you. More
than four years ago, this column in-
troduced telephony traffic engineer-
ing as an essential discipline for
cable engineers (“How Much Wood
Could a Woodchuck Chuck?” Feb-
ruary 1996, page 22). This year at

“Short

because the

fastenr.”

the National Show, 1 visited with
most of the major cable modem ter-
mination system (CMTS) vendors,
and they all were talking about
how they had to “resurrect” traffic
engineering tables and build
spreadsheets as they were getting
into the Internet protocol (IP)
telephony business.

For those of you who don't save
old issues of Communications Tech-
nology, that early discussion was
about how to use traffic theory to
determine the quantities of equip-
ment needed to connect subscriber
lines in a constant bit rate (CBR)
telephony system to the public
switched telephone network
(PSTN). It turns out that the very
same principles are relevant to
building an IP telephony network.
This month’s column will show you
some of the applications.

44CTO7|00

ackets are
better than long packets
for IP telephony

make

it through the network

LEPHONY

Traffic Engineering
Basics for IP Telephony

Earl who?

As a refresher, let’s begin by review-
ing some basics. Telephone equip-
ment usage is measured in hundred
call seconds, also known as centum
call seconds, or CCS. The maximum
time a piece of equipment can be in
use during one
hour is the
number of sec-
onds in an
hour, or 3,600
seconds. To get
the equivalent
CCS, divide by
100, for a max-
imum usage of
36 CCS per
equipment unit. This number is also
called an Erlang.

No piece of real equipment realizes
100-percent usage, however, because
of the need to set up and tear down
calls and perform maintenance. An-
other reason is that it would be un-
usual to keep a connection up
continually. Telephone calls normally
are much shorter than 36 CCS per
line. A more typical number is be-
tween three and five CCS per line.

The exception (which can be sig-
nificant) is a dial-up connection be-
tween a personal computer and a
remote network. With cable compa-
nies offering both telephony and
high-speed data, we can assume
most power users will prefer to use
the much faster high-speed data
service for connection to a remote
network. The typical dial-up data
connection will, therefore, be for

occasional remote workers, whose
data sessions will be, statistically,
considerably shorter.

Resource management

When the average CCS per line is
multiplied by the number of sub-
scriber lines, you get the total demand
for resources (paths or trunks) that
will be generated by the system. We
could engineer a system that never
blocks subscriber attempts for service,
but it would be a waste of resources,
because all subscribers will not be on
the phone at the same time.

Instead, we use probability analy-
sis, summarized in traffic tables, that
correlates network traffic with the
probability of a call blocking (not
completing) because of insufficient
resources. A typical blocking proba-
bility for telephony networks is P01,
which means that 1 percent of the
call attempts will receive an “all
trunks busy” signal when the cumu-
lative usage of all the telephone lines
is at the figure in the table. (This sig-
nal is also known as “fast busy” be-
cause the tone is interrupted twice as
fast as the busy signal you receive
when the called party is off-hook.)

In IP telephony, one application of
CCS per line is to determine the
bandwidth needed to support tele-
phony packets. A common CMTS
specification is the number of down-
stream and upstream channels. If you
think of these channels as a set of
upstream and downstream pipes that
can each carry multiple streams of
data, the individual streams within

T T



As part of providing multiple services to your customers.
it's important to provide multiple assurances to yourself:“.-’

As you move quickly to upgrade your plant and to satisfy user demands for converged
services, there's one important fact to keep in mind: your customers have well-defined ideas
about quality of service. If it's faulty in one way or another, they'll switch their access provider
faster than you can say “churn rate.”

In this environment, it's imperative to have the tools you need to anticipate, prevent and
solve network problems. That includes everything from go/no go field-portable hand-helds
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What?

OK, we moved a bit fast here. Just
to be sure everyone is following the
transition from tele-

the channel “pipe” are very similar to
the trunks used to carry CBR tele-
phony conversations.

work faster (less latency). Less latency
means better voice quality.

How the math works

phone call paths to Back to bandwidth calculations. Be-
(1] 0 digital bandwidth, cause a CMTS typically is configured
You need to er'. mneer here are some defini- for a single downstream channel and
for each subscriber

tions. Codecs are the
combination of hard-
ware and software
that converts the ana-
log signals in a tele-

multiple upstream channels, it’s easiest
to see how the traffic tables are used
by considering a downstream channel
as an example. To do the calculations,
first take the Erlangs per subscriber

line, not merely for
each subscriber.”

Standard telephony traffic tables
can thus be used to determine the
number of streams needed per pipe,
once the number of subscribers, Er-
langs of usage per subscriber, and
blocking probabilities are specified.
Once the number of streams is
known, the total bandwidth needed
for the channel can be derived for

phone set to digital form. Typically, the
digital representation of the signal is
shown as a series of ones and zeros, or
the equivalent electrical pulses. Each
one or zero is called a bit.

Packets are groups of these ones and
zeros. The number of bits per packet,
and how long the equipment will take
to transmit a packet, can vary. Short

and multiply it by the number of sub-
scribers to get the total Erlangs the
CMTS needs to process. Telephony
traffic tables can then be used to find
the number of streams needed to sup-
port the calculated Erlang load at a
given probability of blocking. Multiply
the number of streams by the bit rate
for a particular codec and packet, and

bit rates associated with a given
codec, packet duration and packet
bit size.

packets (10 msec) are better than long
packets (30 msec) for IP telephony be-
cause they make it through the net-

you get bandwidth.

Here’s an example.

Consider 400 subscriber lines, each
generating 5 CCS (0.14 Erlang). You
want 1 percent probability of blocking
the call (P01), and are using a G.711
codec, with a 10 msec packet (110.4
kbps data rate):

Now, no headend is too small for

MPEG Ad Insertion

* Low cost high quality MPEG storage

* Inserts on digital and analog channels

* Uses your existing encoders and T&B

» Also ideal for LO and infomercial playback

Total Erlangs = 400 x 0.14 = 55.56
Number of streams at P01 blocking
from the traffic tables = 69
Downstream bandwidth = 69 x 110.4
Kbps = 7.67 Mbps.

Remember that quite often one
subscriber can have more than one
line. You need to engineer for each
subscriber line, not merely for each
subscriber.

In the upstream direction, a com-
mon application of the traffic tables is
to find the number of lines that can be
supported per upstream channel of a
given bandwidth. Doing this requires
working in reverse from the down-
stream example. Divide the channel
bandwidth by the codec bit rate to get
the number of streams supported per
channel. The traffic tables will give the
total usage that can be supported by
that number of streams. With total
usage determined, it is a simple matter

“Call us for all your commercial insertion needs!”
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www.megahz.com ¢ engineering@megahz.com
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Introducing New Technology From TRILITHIC

| Digital-Compatible Leakage Measurement Receiver

.

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

This new return analyzer from TRILITHIC has all of the advantages
of the popular 9580 SST, plus frequency coverage extended to

65 MHz and the number of test points raised from 8 to 16, all in
the same 3.5" rackspace. The 9581 SST can be used in mixed
installations with existing 9580 SSTs and supports existing

9580 SSR and RSVP field units. TraffiControl Mode allows the

9581 SST to measure ingress even in occupied return bands.

Multifunction HFC Analyzer

Taking advantage of the latest DSP techniques, configurations of the 860DSP combine the
functions of high-performance signal level meter, spectrum analyzer, return path

tester and QAM analyzer in a single 4.5 Ib instrument. The 860DSP can perform all of the
functions of the popular TRILITHIC Guardian RSVP and SSR Reverse Field Units and is
compatible with the existing 9580 SST Reverse Path Analyzers. Pricing starts at less

! than $2,000.00
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4 Release 3.0 adds SNMP compatability and other new features to TRILITHIC's

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

The Model Dne Signal Level Meter sets new standards for cost effectiveness, offering
features previously available only in meters costing much more. Such functions as
all-channel scan displays, direct power measurement of QAM signals, carrier to
noise measurements, even automated FCC testing, available are for the first time

in a signal level meter costing less than $300. Al this functionality is housed in a
rugged handy package weighing only 2 Ibs.

OR MORE INFORMATION CONTACT: TRILITHIC Inc
" 33rd' dmpan

L|“12 ¢ Fax 317.895.3613 ¢ http://www trilithic.com
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to find the number of lines by dividing
the total usage by the average usage
per line.

Choose wisely

Before leaving the subject of sizing
an IP telephony network, 1 want to
point out that the processing power of
the CMTS can be just as much a con-
straint on system capability as band-
width, blocking or usage. There is a
CMTS parameter called the forward-
ing rate that limits the number of
packets, both upstream and down-
stream, that can be processed by a
given CMTS.

“LLess latency
means better
voice quality.”

Once the traffic engineering has
been done, the total packets generated
by the expected usage must be com-
pared with the forwarding rate of the
CMTS to verify that the CMTS will be
able to process all the packets present-
ed to it. Forwarding rates for an IP
telephony system are determined by
the CMTS internal processor and the
CMTS architecture. Specifications
range from the low 50 kilopackets per
second for an individual CMTS, to
megapackets per second for distrib-
uted systems.

A discussion of the pros and cons
of different CMTS architectures is
beyond the scope of this column,
but for the time being, remember to
have your vendor explain why its
CMTS is capable of handling the
number of packets your subscribers
will present to it.

Justin Junkus is president of Knowl-
edgeLink and applications engineer-
ing director for Antec. He can be
reached via e-mail at jjunkus@knowl-
edgelinkinc.com.

Did this article help you? Let us know
your thoughts. Send an e-mail to
jwhalen@phillips.com.
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2,000 lines a day with that,” said Werner. “We expect to
come close to doubling that provisioning rate with the
same body count as we start to roll out flow through pro-
visioning. Now in five out of 10 markets, we have flow
through provisioning systems, which greatly increase the
productivity per person.”

AT&T also offers lifeline circuit switched service. “We're
determined to be superior to the incumbent. We test every
incumbent line before we disconnect it. We test every line of
ours after we connect it, and in a number of parameters, we
are superior to what the incumbent is providing both in
quality and in reliability,” said Werner.

Time Warner tests IP

Time Warner has taken a more measured approach to
telephony. The operator uses Arris and Tellabs equipment
to deliver circuit switched telephony to 4,000 trial cus-
tomers in Rochester, N.Y., reported Jim Chiddix, chief
technical officer for Time Warner. Although the trial has
been underway for four years, the operator hasn't launched
commercial service.

“We've made some choices to focus our capital—both fi-
nancial and human—on getting our plant upgraded as
rapidly as possible. And, we've been investing in the cable
modem business,” said Chiddix.

But, the cable giant will enter telephony. It getting ready
to add customers to an ongoing employee trial of Internet
protocol (IP) telephony in Portland, Maine. “[The trial] lever-
ages the infrastructure that we've put in place for our cable
modem business in Portland, which is a very successful
modem market,” said Chiddix. “In the trial, we're working
with Toshiba modems, Cisco cable modem termination sys-
tems (CMTSs), and a Lucent gateway. We've only had to
break up a few fist fights with those players,” he joked.

Although Time Warner is positioning the trial as a sec-
ond line service, it will deliver a robust feature set. “The
Lucent gateway implements all of the CLASS features,”
Chiddix noted. “And, the Toshiba modems and Cisco
CMTSs... do packet fragmentation, but they don't quite
yet do quality of service.” Chiddix added that because the
Portland system utilizes legacy modems, QoS isn't yet criti-
cal, but it will be.

Why the interest in an IP solution? “We're able to use
the same infrastructure for voice that we're using for data.
And we think that’'s important in offering a very high qual-
ity second line service, but without the very expensive
standby powering,” he explained. Plus Chiddix noted that
an IP solution makes more efficient use of bandwidth.

“The business issues of how we're going to be in the
voice business will be worked out shortly. It could be a
partnership for lifeline service coupled with [IP], or it
could be packet telephony alone,” he said.G+

Jennifer Whalen is editor of “Communications Technology.”
She can be reached at jwhalen@phillips.com.
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latforms

Now THE QUARTERBACK
ReaLLy CaN HEAR You

By Arthur Cole

So the network’s been upgraded to
two-way, 750 MHz or better, the head-

ends,
with the

and the boss is ready to start counting
all the new money. There's only one
small step remaining on the road to in-
teractivity: selecting the platform.

As you can probably guess, there are scads of systems
out there, each with its own [eature sets and hardware
and software requirements. But probably the most impor-
tant thing to know about the different platforms is that
each has a unique design philosophy that will largely dic-
tate how your system will grow and evolve in the future.
That’s right—before you buy now, you'd better know
what you're going to need in the future.

“Make sure you have a roadmap that takes you into the
latter part of this century,” says Beth Loughney, director
of product marketing at OpenTV.

From the consumer point of view, all of the leading
platforms will provide essentially the same services:
e-mail, Web browsing, interactive programming, online
gaming and so forth. If any of these applications are not
part of the basic platform, it most likely will accept third-
party applications. All of the major systems also will com-
municate with the new lines of set-top boxes, provided
they are OpenCable compliant. If anyone tries to tell you

latest transmission gizmos,

nodes and hubs are outfitted

that OpenCable is not neces-
sary, think twice about buy-
ing their system. All of the
major set-top manufactur-
ers—particularly Motorola
and Scientific-Atlanta—are
backing OpenCable. When
set-tops hit the retail market,
it will greatly enhance your
ability to attract new digital
customers if they know they can use any box off the shelf.

It’s also important to note that selection of one plat-
form does not mean you are excluded from using all or
part of another. OpenTV, for example, can run ACTV
and ICTV as a secondary feature set, even though the
latter systems also can be used as a base level platform.

Although the systems are continually evolving, it
seems that the three main base level platforms are
OpenTV, Liberate and Microsoft TV. ACTV, ICTV, Wink,
WorldGate and a host of others are seen largely as
upper level software packages that may or may not be
suitable as a basic platform. Every day, new interactive
players emerge, so be warned, this is not a complete
rundown of every vendor out there.

Here then is a rundown of some of the major systems.

ACTV

ACTV is available in three iterations. The basic level sys-
tem that allows viewers to participate and interact with a
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TV show requires only a digital set-top
in the home. Like any other digital ser-
vice, the headend needs to be able to
pass through the service using either a
satellite receiver or via fiber. The viewer
essentially interacts with the program-
ming using the memory and intelli-
gence of the set-top.

The next step up is addressable ad-
vertising. This uses essentially the
same technology as mentioned earlier,
except that now the headend is outfit-

Ay Friends

My Town

V Listings
Setup

Exit

When selecting an interactive TV platform, make
sure it's flexible enough to adapt to new services
that may come in the future.

ted with a transport remux unit. This
allows operators to insert local ads
into the digital stream.

In some cases, response informa-
tion may be sent to a centralized
database somewhere, in which case a
data circuit would need to be estab-
lished between the headend and the
data warehouse. This can be accom-
plished with a simple outbound In-
ternet connection.

The most advanced level is called
HyperTV, designed to bring about
TV/Web convergence programming.
Using either a Web-capable set-top or
a TV set and personal computer (PC)
side-by-side, the cable operator sends
specialized programming through the
cable plant using WorldGate, ICTV or
another platform. Responses are rout-
ed back to the headend and beyond
using existing return path equipment.

“We’re not talking about just surf-
ing the Web. We are creating con-
tent,” says Kevin Liga, chief
technology officer at ACTV. “We are
a content player out there.”
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ICTV

ICTV has adopted a duel-client ar-
chitecture that places all of the brains
of the system in the headend with only
basic level set-tops in the home. The
company says this provides two advan-
tages to cable operators looking to roll
out digital services. First, it allows cus-
tomers to get online with extremely
cheap hardware, and secondly, it al-
lows new services and greater process-
ing power to be added without
requiring customers to invest in new
boxes on a regular basis.

Wes Hoffman, president of ICTV, says
this is the most efficient solution because
all of the processing is centralized at the
headend, rather than split between the
set-top and headend.

“If you split the processing, you lose
some of the interface characteristics

8
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Would you like a S5 coupon? [
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with the application,” he says. “For
Web browsing, if anything happens in
the (headend-based) browser environ-
ment, the worst thing that happens is
the customer is turned away. If the ap-
plication is running from the set-top,
you now have to reboot the box.”

ICTV uses the ISX-2000 headend sys-
tem, a rack-sized unit that contains up
to 45 PC modules running Windows
applications, such as Internet Explorer,
located in the system’s content server.
The package also uses an NT server for
data management and storage.

Hoffman says that a pair of ISX-
2000s requiring only two racks of
space in the headend will serve up-
wards of 50,000 customers.

Liberate
The Liberate platform is extremely
flexible in that it will work across all

manner of infrastructure and set-tops.
This lets the operator decide how much
intelligence to locate in the home or in
the headend. The system runs on off-
the-shelf Sun or Windows NT servers
and utilizes most of the common Web
standards: hypertext transfer protocol
(HTTP), hypertext markup language
(HTML), JavaScript and so on.

One of the unique advantages to
Liberate is that it allows users to mix
and match different set-tops in the
home: an advanced DCT-5000 in the
living room, with the simpler DCT-
1000 upstairs, for example.

Company executives say this flexi-
bility will help operators better man-
age their systems in the long run.

“The server-side solution has a prob-
lem as more customers use the service,”
says Steve Weinstein, chief technology
officer at Liberate. “If you want to
maintain that rich experience, increas-

> | Get Interactive

Although all the interactive sys-
tems on the market are relatively
similar as far as consumer fea-
tures go—e-mail, Web browsing,
interactive programming and so
forth—or at the very least can
import third-party software ap-
plications, there are a number of
differences in the way each sys-
tem impacts the headend and
the network architecture.

When evaluating the plat-
form offerings, consider how
you want your system to look
in the future. Will you place all
your intelligence and processing
power in the headend, or rely
on consumers to invest in ever-
smarter set-tops? Which operat-
ing system do you want to use?
And do you want to split addi-
tional revenues with your sys-
tem vendor or pay for the entire
package up front?

These are just a few of the
questions you'll face as the eval-
uation process begins. What
you decide now could have an
enormous impact on your en-
tire network on down the road.
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INTERACTIVE TV IN THE UNITED STATES

Vendor Operator System location
ACTV None in the United States
ICTV Bresnan Vanious locations
St. Joseph Cablevision St. Joseph. Mo
Liberate Insight Vanous locations
Various trials among Cox
Comeast and Media One systems
Microsoft None
OpenTV*® None
Wink Time Warner New York
Charter/Cox Los Angeles
Charter Fort Worth, Texas; St. Lauis, Bay City, Mich
Kingsport and Morristown, Tenn ; Birmingham, Alz
Comcast New Haven, Cann
WorldGate Comgeast Philadeiphia
Buckeye CableSystem Toledo, Chio
Charter St Louis; Maryville, lif
Bresnan Various locations
*OpenTV has not announced any cable deployments in the Unitad States. but claims to serve more than 2 8 million cable and satel-
litz set-tops in Europe, the Middle East. Africa, Asia and Australia The company has launched with EchaStar n the Unted States

ing take rates become a bad thing.”

Liberate also is unique in that it
provides a broadcast, rather than
point-to-point, service when it comes
to interactivity.

“We’re not trying to duplicate the
Web,” Weinstein says. “A broadcast
model saves bandwidth going to the
box and to the servers, and there’s no
impact on the system if 10,000 people
all want to view CNN.”

Microsoft TV

This one is largely an enigma because
few people have actually seen it. (Can
anyone say “vaporware”?) The compa-
ny is looking to leverage the WebTV
product, which uses phone lines for the
return path, into an interactive cable
system. But so far, all we are told is that
it will consist of a client-software pack-
age for TV, and set-top systems and a
server system for the headend.

The server is to be based on the
Windows 2000 operating system, along
with Microsoft SQL Server 7.0 and
WebTV software. The system will sup-
port Advanced Television Enhance-
ment Forum (ATVEF) specs, along
with the usual HTML, HTTP, JavaScript
and Data Over Cable Service Interface
Specification (DOCSIS) standards.

Microsoft officials were unavailable
to comment on the system.

OpenTV

With a host of installations through-
out Europe, Asia and Africa, OpenTV
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has a lot of experience in real-world
cable TV applications. However, the
company has yet to announce a U.S.
rollout and is essentially starting from
scratch in this market.

Hardware-wise, the basic OpenTV
package requires installation of the
OpenTV Frame Moving Picture Ex-
perts Group (MPEG) encoder that
converts different file formats such as
tag image file format (TIFF), graphics
interchange format (GIF), Joint Pho-
tographic Experts Group (JPEG) and
such into MPEG stills for display on a
TV screen. But for a true interactive
experience, most operators will want
to install the OpenStreainer system
that allows interactive content to be
delivered using standard digital cable
equipment. With this software, data
that is multiplexed with audio and
video can be updated in real time for
instant transmission of sports scores,
stock quotes and so forth.

OpenTV works with off-the-shelf
hardware and fits into existing infra-
structures and system architectures.

“Most operators have already made
the decision on what they want their
infrastructure to look like,” Loughney
says. “We don’t want to make that de-
cision for them. We’ve already inte-
grated with operators all over the
world, and we've seen some pretty
strange configurations.”

OpenTV also provides an authoring
tool set for content providers to develop
all manner of interactive applications.

Wink

The one unique aspect about Wink
is that it really isn’t unique. It incorpo-
rates features and systems found in
nearly all of the other interactive sys-
tems. Wink authoring tools are used to
create enhanced programming, and the
Wink Broadcast Server inserts this data
or uniform resource locator (URL)
links into the video stream. All that is
required at the headend is a server, if
the operator is interested in providing
local content, and an interface to a cen-
trally located Wink Response Server to
reply to interactive commands.

Wink is mostly interested in provid-
ing interactive network services, so the
company isn't really picky about which
client software or protocols are used.

“In the long run, we don’t care
whether operators deploy an ATVEF
client or a Wink client or some other,
as long as we can provide our network
services,” says Allen Thygesen, execu-
tive vice president of sales and sys-
tems development at Wink. “We don't
really want to be in the business of
fighting over which protocol anyone
should be using.”

> Betting the Gear

For more information on the
companies and offerings mentioned
in this article, check out the Web
sites listed here.

ACTV

(212) 217-1600, www.actv.com

ICTV
(408) 364-9200, www.ictv.com

Liberate
(650) 701-4000, www: liberate.com

Microsoft
www.microsoft.com/TV/

OpenTV
(650) 429-5500, www.opentv.com

Wink
(510) 337-2950, www.wink.com

WorldGate
(800) 796-9120, www.wgate.com
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Then, as telephony and cable modem
testing evolves, simply upgrade your
unit with a new application module.

Packed with proven technology, the StreamPak T2000 is a PC-based,
ruggedized unit with a large, full color, touch screen display. Best of all,
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to interchange modules!
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WorldGate

WorldGate also has a system that cen-
tralizes the intelligence at the headend
under what it calls an “Ultra-Thin
Client” architecture. As noted earlier,
this reduces the cost of set-top hardware
and makes it easier 10 add new services.

WorldGate’s Channel HyperLinking
technology offers real-time connectiv-
ity to Web sites related to the pro-
gramming being viewed. Not only
does this offer possibilities for addi-
tional ad revenues, cable operators
may even charge portal and transac-
tion fees and receive additional rev-
enue for banner ads, search engine
capability and chat services.

Like the other centralized services,
more users will eventually lead to
more hardware at the headend as
more CPU cards are added. However,
when compared to what will be re-
quired for video-on-demand (VOD)
operations, WorldGate will take up
very little space in the headend.

“There’s no integration (of systems)
required from the cable operator,” says
Ed Lee, vice president of operations at
WorldGate. “Backend support is sup-
plied by us. 1f a cable system runs into
any trouble, they can place a call and
get a quick resolution.”

Wrap up

Clearly, theres more to these sys-
tems than can be explained in a single
magazine article, and every cable sys-
tem will have unique features that en-
gineers will want to keep in mind
when evaluating the various plat-
forms. But because most of these sys-
tems are based on off-the-shelf
hardware and are compatible with
OpenCable and other networking pro-
tocols, there probably isn’t a system in
operation today that couldn’t run any
one of these packages without a little
software tweak here and there. Cy

Art Cole is a contributing editor to
“Communications Technology.” He can
be reached via e-mail at
acole602@aol.com

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



Your customers don't care what it takes
to deliver dependable broadband services.

Thanks to Tollgrade, they don't have to.

The only thing subscribers do care about is that they
get service — good, fast, dependable and affordable.
The rest is up to you.

So, when it comes to making sure your service is
what it should be, you've got to do your part to manage
your network to minimize or completely avoid the
impact of problems associated with service interrup-
tion. The best way to do that is to install a state-of-the-
art system to allow you to know what’s going on at all
times in your outside plant.

Tollgrade’s LIGHTHOUSE® Cable Status Monitoring
System provides a solid foundation for effective
network management.

The LIGHTHOUSE system, consisting of host
software, a fully SNMP-manageable headend controller,
and a broad range of power supply and node
transponders, enables you to save time, money and

® LIGHTHOUSE is a registered trademark
of Tollgrade Communications, Inc

resources by providing a real-time view of your system
at all times. LIGHTHOUSE monitors the critical
components of the outside plant distribution network,
including standby power supplies, fiber nodes and
amplifiers, to help operators identify faults and direct
repairs before service is disrupted.

At Tollgrade, we’ve been dedicated to testability
and status monitoring over the past 12 years. Network
assurance is what we do and who we are.

Find out how to identify network problems
before they affect your customers. Call Tollgrade at
1-800-878-3399, and we'll tell you about the latest in
LIGHTHOUSE cable status monitoring.

Tollgrade’s LIGHTHOUSE Cable Status Monitoring System.

TOLLGRADE

Network Assurance Simplified.

Tollgrade Communications, Inc. ® 493 Nixon Road e Cheswick, PA 15024 ¢ 1-800-878-3399
www.tollgrade.com
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et All Your ‘Stuff' in One Bag

By Bruce Bahlmann

You say you want network manage-
ment? You even have a network oper-
ations center (NOC) and a growing
number of things to watch on com-
puter screens? Great. But what does
all this information mean?

As a growing number of monitoring
systems roll through your doors, ask
yourself this question: “Do we have
the staff to constantly watch all these
systems as well as the capability to
consolidate all this information?”
Even if you can answer this question
with a highly confident “yes,” there is
probably something in the back of
your mind saying “but what if ...2”
For now, we will assume that you also
have the space available in your NOC
to house all these monitoring systems.

To monitor or not to monitor isn’t
the question—you've got to monitor!
The question is, are the network
management requirements that we
(as an industry) provide to our ven-
dors in line with our need to consoli-

date? Broadband providers offer
many services that just happen to tra-
verse the same transport. So why do
we resort to using multiple network
management systems to monitor
them? The answer lies in how much
information we require of any one
network element.

Proximity drives the
Need for information

The further your operational re-
sponsibility is away from any one net-
work element, the less information
you need to maintain it. Thus, net-
work management systems provide
various levels of information about
each network element they monitor to
accommodate the spectrum of its
users. The levels of information pro-
vided can range from merely confirm-
ing operation to detailed operational
data (such as that used for trou-
bleshooting). Users of these network
management systems traverse these
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els of information by
down to their desired level

he need to monitor any one net-

work element can go beyond merely

~ providing a means of troubleshooting

. or confirming operation. An example

~ of this is when vendors use monitor-
ing to trigger corrective measures such
as fail-over. This level of monitoring is
closest 1o the network element, re-
quires the most intimate knowledge of
its operation, and often is extremely
proprietary.

50 how much information
Do you really need?

Start with your most basic needs
and work up. You need to handle
fail-over and troubleshoot, and also
confirm operational status. How you
meet these needs may involve one or
more different systems. But be care-
ful: You can “over-monitor.” Over-
monitoring occurs when several
) tk management sysiems query

e same network element. Over-
monitoring can cause network bot-
tlenecks, performance degradation
or even intermittent outages. Ideally,
if a single network management sys-
tem could provide all these func-
tions, you wouldn't have 10 worry
about over-monitoring and would
be able to drill down (0 nearly any
level of detail.

The reality of the matter is that not
all your vendors will agree to open up
their hardware to standard network
management systems. They can’t—to
do so would require them to divulge
the intimate details that probably
made you select their product over
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andards-based network management system, you can reduce your monitor count.

those of their competitors. In addi-
tion, any supported, automated fail-
over functionality is likely dependent
on a specific network management
system. (That is, the two are cou-
pled.) So even in the unlikely event
that the vendor hands over its ele-
ment manager (which contains the
intimate details of its equipment),
chances are the network management
system that it’s tied to will be ill-
equipped to provide you with a com-
plete network management solution.

Somewhere between over-monitoring
and using only vendor-provided moni-
toring lies the solution. This hybrid
ought to allow for you to maintain fail-
over as well as troubleshooting via ven-
dor-provided equipment, but also gives
you a “birds-eye” view of your entire
system. Lets look into several items
that can help you achieve a consolidat-
ed and cost-effective network manage-
ment strategy.

What to look for

Standards-based network man-
agement equipment: When vendors
show you any type of production-crit-
ical equipment, ask if it's SNMP capa-
ble. SNMP stands for simple network
management protocol. It is a univer-
sally accepted means of monitoring
equipment on a network.

If the equipment is SNMP able, ask
the vendor if the system’s management
information base (MIB) is freely avail-
able. The MIB provides the index(es)
for SNMP to access particular infor-
mation from the equipment connected
to a network.

If an element manager is available
for the equipment, this would be your

best option because element man-
agers can be loaded into your net-
work management system. This
allows you to monitor and manage
the equipment without requiring you
to purchase another computer, oper-
ating system, software and so on. It
also allows you to make more in-
formed alarm decisions because you
have more information available
when a problem is detected.

Platform independence: Much
equipment that’s purported 10 be net-
work manageable operates in a closed
system, meaning that in order to ac-
cess the information or change the
monitoring elements, you need to use
customized equipment and software
developed by the vendor. This has
several implications, both positive
and negative.

Custom software (not entirely
based on something off-the-shelf or
standardized) can provide highly
customized information including
things that are particularly impor-
tant 1o cable operators. Problems
can occur when you try to consoli-
date this equipment with other stan-
dards-based equipment. When the
two are combined, you end up los-
ing capability.

One could argue that perhaps you
do not require all the bells and whis-
tles of this custom software or equip-
ment and would gladly exchange it for
something that would reduce your
monitor count and allow you to corre-
late multiple alarms. Platform inde-
pendence will allow you to use
equipment from several different ven-
dors as well as allow you to seamlessly
migrate to more advanced equipment
as it becomes available.

The client software you use 10 access
the network management information
also must be platform independent.
Web browsers are very popular candi-
dates for network management clients;
they are inherently platform indepen-
dent and typically installed on most
computers. Being able to utilize a Web
browser 10 access your network man-
agement system eliminates compatibil-
ity problems that result from changing
network management server and client
software releases.
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ing. If a region does not have the staff
to explore additional monitoring
items via coordination from the en-
terprise NOC, it should at least
maintain the standard (but growing)
list of items maintained by your en-
terprise NOC.

Know your equipment: Experi-

“Over-monitoring can
cause network bottlenecks,
performance degradation
or intermittent outages.”

ence with equipment is one of the
best ways to increase detection and
proactive repair of potential prob-
lems. This requires time and informa-
tion sharing, such that as new
information is learned about poten-
tial problems, it can be distributed to
others so all can benefit.

Setting up lines of communication,
documentation and distribution
processes among various monitoring

locations to share information gained is
sorely lacking in modern-day network
management organizations. This forces
each location to independently learn
what other locations already know.
Scalability: Seek out a top-level
network management system capable
of overseeing all of your network ele-
ments.
Scalability
and per-
formance
of this
machine
are cru-
cial, so
think ahead as to what equipment
might be added, and gauge your pur-
chase accordingly. Note that per the
standardization item mentioned earli-
er, you may not have any choice in
what network management system
you need to purchase. By choosing
the recommended standard system,
you benefit from lessons learned at
other locations and have the ability
to share your discoveries with others.

It’s all about

Less is better?

Seeking a network management
system that provides fundamental
operational status and enough de-
tailed information to troubleshoot is
perhaps “good enough.” Where net-
work management systems seek ex-
treme details, they become
increasingly proprietary.

So when comparing similar equip-
ment that requires network manage-
ment, express your interest in
monitoring it from your existing
network management system, rather
than the one provided by the ven-
dor. This will allow you to begin
your journey towards
consolidation.©y

Bruce Bahlmann is senior systems engi-
neer for MediaOne’s Internet Services
Group. He can be reached via e-mail at
bahlmann@bigfoot.com.

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

CableFAX Daily.
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The Face

[
New Technologies, Services Lead the Charge "

by Jennifer Whalen and Jonathan Tombes

Daniel Sommers, president and CEQ, AT&T
Broadband, is bullish on telephony.

1 id

Robert Sachs hit the nail on the head
when he chose “The Face of Cable is
Changing,” as the theme of his open-
ing address at the National Cable Tele-
vision Association’s (NCTA) Cable 2K
show. Whether you attended the gen-
eral sessions, perused new technology
on the exhibit floor or partook in the
technical sessions, you couldn’t get
away from cable’s growing presence in
telephony, high-speed data, and digital
interactive television.

In casc you're wondering, all that ef-
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Vendors showed off the latest in broadband software

and hardware at Cable 2K.

fort to upgrade your plant to launch
new services is paying off. “By year’s
end, 75 percent of cable systems in
America's largest cities and smallest
towns will be at least 750 MHz, and
fully two-way,” noted Sachs, who is
NCTAS president and CEO.

New service sales skyrocket
Customer growth for new services
is staggering. “During the first three
months of this year, cable operators
added nearly 1.1 million digital video

- | munications, Sees new revenue opportunities.

Lo A

Jerald Kent, president and CEQ, Charter Com-

customers. That means we'll exceed
10 million digital video subscribers by
the end of this year—or double the
number we had on January first,” he
noted. What's more, penetration rates
are growing strongly. AT&T Broad-
band has lured nearly 2 million digi-
tal video customers to its service, a 15
percent penetration rate. But some
systems have even higher digital pen-
etration rates—30 percent in Denver
and nearly 40 pcercent in Tacoma.
Wash., Sachs said.
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Attendees surge into the exhibit hall
at NCTA's Cable 2K show.

o
A fitsie: o stry upgrade progré
Al

- 7.
N r A
o | |
I
: =

o7ZloaoCT71



James Rabbins, president and CEQ, Cox
Communications, touts customer service.

It's not just digital video showing
stellar growth. High-speed data con-
tinues its meteoric rise. “During the
first three months of this year, cable
operators added 445,000 high-speed
Internet customers,” Sachs noted.
Again, penetration rates are promis-
ing. MediaOne’s Bostion market sees
data penetration exceeding 10 percent
of cable customers, while Time-Warn-
er’s Portland, Maine, market has over
22 percent penetration.

Cable’s leading executives agree with
Sachs. “Every day we add 6,000 new
product units in our company, that’s
36,000 a week,” said Daniel Sommers
president and CEO of AT&T Broad-
band, during the “Smooth Operators”
panel discussion. “We’ll have over 2
million new product units this year.”

When Sommers talks about “new
product units,” he’s not necessarily
talking about new subscribers, but
rather how many products each cus-
tomer buys. “We used to be a one
product industry, but now we're a four
or five product industry. Now our av-
erage customer takes about 1.5 prod-
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ucts. I think in the future, we'll see
that increase significantly to 2, 2 1/2,
3, particularly as we more effectively
bundle products.”

All those new products and services
translate into big dollars for cable op-
erators. “I've been in this business for
17 years, and I've never seen more
opportunity for additional revenue
streams,” said Jerald Kent, president
and CEO of Charter. "We have the
best delivery mechanism. DBS, phone
companies, they can't compete in the
long term with the speed, capacity,
and more importantly interactive ca-
pabilities that we have over our
broadband pipe.... At the end of the
year, Charter should be generating
approximately $300 million in addi-
tional revenue over and above the
regular analog business from ad-
vanced services.”

Don’t forget telephony

Although many cable operators
have been focusing on deploying digi
tal cable and high-speed data services,
cable telephony is poised for signifi-
cant growth. More than 400,000 cus-
tomers now buy telephony service
from cable operators, said Sachs, who
noted that research from Arthur D
Little projects that cable could eventu-
ally grab 30 percent of the local tele-
phony business. (See related NCTA
story on cable telephony on page 50)
“[Telephony’s| a great product and a
big winner. We're showing 30 percent
year-over-year cash flow growth in
markets where we’ve been a while,”
said James Robbins, president and
CEO of Cox Communications.

Siill, deploying voice service is not an
easy task. AT&T took a bit of heat for
its ambitious telephony forecast of hav-
ing 500,000 customers by years end. It
reported only 40,000 phone subscribers
at the end of the first quarter.

“We walked out of 1999 adding
about 50 new telephone customers a
day. We're now in excess of 650 new
customers a day, pushing 10 700,” re-
ported Sommers. “We were at 55,000
customers at the end of April, and we
will hit somewhere between 400,000
and 500,000 by the end of the year.”

What do others think of such lofty

goals? Robbins believes AT&T will hit
its projections. Cox has been in the
forefront of rolling out circuit
switched cable telephony.

“1 know what [AT&T's] going
through. We've been there. We've
put 135,000 phone customers on.
We're getting about 3,000 a week,”
said Robbins. "The demand is there.
It's a matter of our being able to exe-
cute, follow through, and get the
people on the ground and the back
office [in place]. It’s a much more
complicated product that video.
Once you get all those things in
place, you can scale it quite quickly.”

Look for improved
Excite@Home service
Telephony isn't the only challenge
facing AT&T. With the company’s
acquisition of Cox’s and Comcast’s
shares of Excite@Home, comes the
challenge of tackling nagging customer
service problems. As popularity of
cable modem and all forms of high-
speed data service increases, delivering
a high quality service is essential.
Excite@Home added 91,000 data
customers in the first quarter, and an-
other 2,000 or more come online each
day. “We need a robust, high quality
platform to deliver the best service to
our customers. We're in a huge fight
with DSL,” said Sommers. “The three
of us agreed that it was best to take the
expertise that AT&T has in networking
and operating transport platforms ..
and work more closely with
[Excite@Home] to clear up the issues.”
“The reality is that AT&T can jazz
up the service quality faster than any-
body else,” said Brian Roberts, presi-
dent of Comcast. “We've not split a
node in all of Comcast, and we're com-
ing up on 200,000 cable modem cus-
tomers. So it’s not the cable plant that’s
causing any of the service problems.
These guys will fix those problems.”
Robbins agreed. “There had been
some slippage in levels of service, that 1
felt—as a company very focused on
customer service— were very unsatis-
factory,” he added. “1 applaud what
Dan and his people are doing to turn
[Excite@Home| into much more of an
operational company.”



Fears for the future
So what makes these cable industry

leaders sweat at night? Although an-
swers varied, most could be tied back
to meeting demand for new services.

“I worry most about satisfying our
customers,” revealed Sommers.
Charter’s Kent echoed that theme.
“Taking care of customers is number
one,” he said. “And that an earth-
quake hits Taiwan, and I can’t get
anymore digital boxes.”

“Execute, execute, execute on the
promise,” said Robbins. Failure to de-
liver new services is a sure way to dis-
appoint customers.

James Dolan, president and CEO of
Cablevision, stressed the need for
back office systems and called for help
from Cable Data and Lucent’s Kenan
Billing Systems. “What really makes
me sweat.... is that all the other parts
of the technology that this industry
has will be ready to be deployed at the
end of this year, but we’re not going to
have a back office for it,” he said.

The latest on digital

Although the panel of cable CEOs
didn’t have a chance to discuss digital
and interactive television, the topic
was hot at NCTA. (See related story
“Deal-Making Frenzy Hits Interactive
TV” on page 12.) Speakers on the

panel “Digi-Hear the Latest” showed
that the digital platform is a work-in-
progress. Key players disagreed about
this industry’s drivers and demonstrat-
ed that collaborative efforts continue
to define this evolving business.

In general, the eight executives of
this panel were largely enthusiastic
over advanced television, but not
quite unified over the question
of what’s driving the digital televi-
sion space.

Hal Krisbergh, chairman and CEO
of WorldGate Communications,
weighed in on the side of interactive
services. He called access to the Inter-
net “the largest opportunity facing the
cable industry today.” However, John
Sie, chairman and CEO of Encore
Media, argued instead that movies
were the industry’s biggest driver.

Playing to concern over the “digital
divide” that U.S. policymakers are try-
ing to bridge, Krisbergh trumpeted
WorldGate’s collaboration with Char-
ter Communications and the city of
LaGrange, Ga., in providing free Inter-
net access to every cable home.

Krisbergh also said that the numbers
make sense, with cable being able to
provide Internet service for less than
$10 a month, and subscribers generat-
ing 30 cents to 40 cents a click, or $22
a month related to clicking.

Attendees got to test new technologies first hand at NCTA's Cable2K show.

On the other hand, Encore’s Sie ar-
gued that:

* The general public (according to the
Yankee Group) wants movies.

* Movies are the primary draw for
direct broadcast satellite (DBS)
subscriptions.

* Two-thirds of the nonpremium
cable base has monthly video rental
expenses.

Sie ran his own, cautionary num-
bers, saying that cable operators need
one and a half digital subscribers for
every new DBS sub. “DBS is 100 per-
cent digital, and has a five-year lead
over cable,” he noted, urging cable to
“shoot for full digital.”

Building other bridges

As if impelled by a centrifugal force,
players on the digital platform tend
toward partnerships and alliances. In
addition to bridging the “digital di-
vide,” WorldGate is closing the gap
between Silicon Valley’s fat-client and
cable’s thin-client approach to digital
architecture, Krisbergh noted.

“The PC side is beginning to recog-
nize the value of the thin-client ap-
proach,” Krisbergh said. In fact, at the
show WorldGate formally announced
plans to integrate its Internet on
EVERY TV service with the Microsoft
TV Platform on the Motorola DCT
5000 digital set-top box.

ACTYV, an interactive player that
champions “individualized televi-
sion,” also demonstrated digital’s
extraverted nature. ACTV's Chair-
man and CEO William Sanders said
that partnerships with Motorola and
Liberty Livewire, a unit of Liberty
Media Group, had resulted in intel-
lectual property covering local adver-
tising and also provided ACTV with
a series of post-production facilities.

ACTV and Motorola are planning to
launch a targeted advertising unit called
Digital ADCO International. In a post-
show announcement, ACTV reported
that middleware provider OpenTV
would be joining Digital ADCO.

A decision to work with one player,
however, can be a decision against
someone else. TV Guide’s partnership
with video-on-demand provider
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SeaChange International is a case in
point. “Its not possible to integrate
with everyone,” explained TV Guide’s
President and COO Peter Boylan. TV
Guide makes an electronic program
guide (EPG) for the cable industry.
And not everyone wants to collab-
orate in the same way. Gemstar In-
ternational’s planned acquisition
of TV Guide, following years of

lawsuits, revealed to Boylan that “there
really was no silver bullet out there.”

In other words, the lucrative digital
screen is contested property. Gemstar
holds—and has been vigorously de-
fending—numerous patents for pro-
gram guide technology.
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how to deploy some of these advanced
services, you only had to attend the
plethora of technical sessions that
NCTA sponsored. In the session
“Screaming Streaming: IP Beyond
Posted Speeds,” cable’s leading engi-
neers tackled the issue of Internet pro-
tocol transport for streaming.

IP streaming is complex. Not only
does IP come in several flavors, but it
also can be accessed by various means,
must respond to increasingly complex
demands, and coexist with the comple-
mentary Moving Pictures Expert Group
(MPEG) compression standard.

Those streaming options now include
MPEG-4, whose novel “object-orient-
ed” capabilities are revenue enhancing.
Of course, IP transport promises its
own revenue streams. MPEG-4 uses
MPEG-2 transport protocol.

Mukta Kar, senior member of tech-
nical staff at CableLabs, negotiated
through this thicket, noting that
MPEG-2 transport efficiently broad-
casts MPEG-compressed audio/video
and private data, while IP connects to
the Internet, the world beyond the
cable intra-network. Both are impor-
tant to cable business and will coexist,
she concluded, “til one prevails.”

But the question is not just IP vs.
MPEG. William Wall, Scientific-At-
lanta’s technical director for sub-
scriber networks, discussed three
types of IP delivery: out-of-band IP,
Data Over Cable Service Interface
Specification (DOCSIS) and in-band
IP. He advocated the relatively newly
implemented in-band IP, noting
especially its frequency agility,
friendliness on open access issues
and inherent quality of service
(QoS) features.

Other speakers had more pointed
proposals. Paul Herr, vice president
of marketing for Wegener Communi-
cations, anticipates bottlenecks in
terrestrial IP access systems and
said that the best way to push rich
media content to the network’s edge
is with a “distributed architecture
using satellites.”

Chia-Chang Li, Lucent Technolo-
gy's technical manager for cable net-
work planning and modeling,
addressed, from a network design
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Interactive television was hot at Cable2K.

perspective, the million-dollar ques-
tion of how to manage access band-
width to accommodate multiple
services with diverse bandwidth and
other requirements, such as minimal
delay in voice services.

Li’s answer? Lucent’s Cable Net-
work Engineering Tool (LuCNET),
which uses inputs such as traffic de-
mand, network topology, service def-
initions and performance objectives,
in order to design a cable network
that “minimizes equipment cost
while still satisfying necessary per-
formance criteria.”

Applied technology

Any efficient and advanced cable
network depends upon both engi-
neering and business smarts. That
goes for whether an operator is sim-
ply increasing plant efficiency, pro-
viding telephony or video-on-demand
(VOD) or becoming an application
service provider (ASP). In the session
“If You Build It...,” panelists dis-

cussed how creative deployment of
applications and network architec-
tures can yield new revenues.

Pablo Martinez, distinguished
member of technical staff at Lucent
said that operators should look be-
yond Internet access and e-mail to
new services that appeal to telecom-
muters, small office home office
(SOHO), and medium business cus-
tomers. In other words, he proposed
that cable operators become applica-
tion service providers (ASPs).

Martinez’s business model suggests
various entry points in the ASP value
chain, a partnership approach to
service provisioning, either a Web-
or thin-client-based service delivery
architecture, and a network architec-
ture hosted in data centers. His busi-
ness case shows an initial investment
of about $2 million, with simple ap-
plications and limited growth, gener-
ating $41 million in cumulative
discounted cash flow in 10 years and
breaking even in three.
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Tony Ley
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new company. Our customers can continue to
expect the world-class broadband solutions they
need to bring new services to market faster.”
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Other speakers ran the numbers
on telephony and VOD. Lucent’s
Jay Proano said that operators who
want to combine data and telephony
networks for efficiency sake have
three options: a circuit-based overlay,
an interim network-based call
signaling gateway (NCSG) and a
full 1P solution.

On equipment costs alone, the full
IP solution has the lowest price per
sub across a range of passed house-
holds. The interim solution, howev-
er, which leverages an operator’s
existing investments, beats the cir-
cuit-based overlay. Adding in operat-
ing costs further drives up the costs
of the overlay solution, which re-
quires two full networks.

As for VOD, John Trail, Harmonics
director of product line management
for transmitter systems, cited num-
bers offered by SeaChange Vice Pres-
ident for Interactive Technologies
Yvette Gordon in 1998 and argued
that open standard conditioning,
centralized hardware and dense
wavelength division muliiplexing
(DWDM) would allow operators 10
exceed those cost targets.

New products galore

The fun didnt stop with the tech-
nical sessions. Vendors were out in
force on the show floor displaying all
manner of broadband hardware and
software. If you were looking for
new set-tops, interactive applica-
tions, provisioning platforms, tele-
phony gateways, cable modems, or
anything else necessary 1o deploy
today’s advanced broadband services,
you were in luck. Check out Commu-
nications Technology’s Marketplace on
page 122 for a sampling of products
on display. €y

Jennifer Whalen is editor of “Communica-
tions Technology.” She can be reached at
Jjwhalen@phillips.com. Jonathan Tombes
is deployment editor at “Communications
Technology.” His e-mail is
jtombes@phillips.com

Did this article help you? Send your
comments to jwhalen@phillips.com.
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| eakage &

Harmful
INterference:
A Ham Radio Perspective

By Ron Hranac

The Federal

Communications Commission’s

signal leakage rules, found within Part 76,
have been with us for many years. If you've
been in the industry long enough, you no
doubt remember mid-1990, the time when a
new, tougher version of those rules, including
such things as the cumulative leakage index

(CLD, went into effect.

Our industry has largely done a
good job of keeping leakage under
control, and a nice side benefit has
been better performance from our net-
works. Two-way operation has forced
us to tighten our plants further as we
battle reverse path ingress. This has in
many instances resulted in even better
leakage performance.

Even so, signal leakage is an ongo-
ing battle, ranging from craftsmanship
problems (the infamous loose F-fit-
ting) to outlets sloppily installed by
subscribers. To make matters worse,
now and then I run across a situation
where leakage monitoring and repair

land on the back burner, and I've even
seen a system or two that had no sig-
nal leakage program in place at all.
Thank goodness these are exceptions
rather than the rule. Still, youw'd think
that by now compliance with Part 76
would be second nature—and for the
most part, it is—but leakage gremlins
probably always will be with us.

Leakage limits

§76.605(12) of the FCC's rules is
very clear about just how much RF is
allowed to leak out of our systems.

For frequencies less than and includ-
ing 54 MHz, and over 216 MHz, the

leakage limit is 15 microvolts per
meter (pV/m) at a 30-meter (about
100 feet) measurement distance. For
frequencies over 54 MHz up to and
including 216 MHz, the limit is 20
pV/m at a three-meter (about 10 feet)
measurement distance.

Most of us perform leakage mea-
surements in the midband, so the lat-
ter spec applies. That means any
signals leaking out of any part of the
system—headend, distribution net-
work or drops—over 54 MHz through
and including 216 MHz must not have
a field strength that exceeds 20 nV/m
three meters from the system. Given
that you probably make your mea-
surements in the 108-150 MHz range,
the maximum equivalent half-wave di-
pole level is in the -41 to -44 dBmV
range, depending on the actual fre-
quency of measurement.

If you operate a two-way network,
you know that the FCC’ leakage lim-
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Mobile ingress source: This is a close-up shot of the ham transceiver in the author's Jeep. This diminu-
tive radio (note the phone jack-type microphene connector near the lower right bottom of the radio (ac-
tually an RJ-45 connector)—can transmit 100 watts on all of the ham bands from 160 meters

through 6 meters, and 10 watts on 2 meters.

its are nowhere close to being tight
enough for successful upstream opera-
tion. Every leak is a potential ingress
point, where over-the-air interference
can leak into the system and mess
with your signals. Most two-way sys-
tem operators must keep leakage at or
below 5 pV/m to minimize ingress.

Damage-control options
But what happens if you get a call

from a ham operator complaining about

possible leakage interference to his or
her radio communication? How do you
handle that? Here are two checklists for
you and your system staff.

What not to do:

¢ Tell the ham operator your system
complies with the FCC’s signal
leakage rules and your plant’s
perfectly legal.

* Ignore the ham, hoping the com-
plaint will go away.

¢ Don't return phone calls.

* Get confrontational.

What to do:

* Take the complaint seriously.

* Respond in a timely manner.

* Work with the ham to resolve the
interference complaint.

* Educate your customer service
reps, installers and technicians
about the seriousness of interfer-
ence complaints.

Why two checklists? Because in a
few interference cases with which I've
been involved, system personnel did
everything on the “what not to do”
checklist. It's much better to foster an

82CTO7|00

atmosphere of cooperation to resolve
interference problems. After all, ham
operators are licensed to use the over-
the-air spectrum, and signal leakage
has the potential to disrupt amateur
radio communications—not to men-
tion police, fire, ambulance, aircraft,
broadcasters and other users.

Other considerations

Going the other direction, if your
system leaks, it's going to be suscepti-
ble to ingress. That means licensed
and legal over-the-air transmissions
can interfere with signals carried on
your cable system. Ham radio-related
ingress interference has the potential
to be severe, given the right circum-
stances. One reason for this is that
most hams are legally able to transmit
with RF power levels up to 1,500 W.
That kind of transmitter power, com-
bined with a high-gain antenna locat-
ed perhaps a few tens of feet from a
loose F-connector, will cause all sorts
of interference grief. It’s your responsi-
bility to ensure that those legal signals
don't get inside your plant.

Besides, hams can be valuable allies
when it comes to solving interference
problems. Most have a good back-
ground in electronics and operate
radio receivers that are far more sensi-
tive than the signal leakage detection
equipment that we use.

A few enjoy “fox hunting,” where
the objective is to use radio direction-
finding techniques to track down hid-
den transmitters or interfering signals.
In some countries, hidden transmitter

fox hunting is a serious competitive
sport, combining athletics and ama-
teur radio.

So, if you get a call from a ham com-
plaining about potential leakage-related
interference, schedule a service call to
see what’s going on. Just because you
have a good leakage detection and re-
pair program in place and you passed
the latest flyover with ease, don't as-
sume there can't be a problem leak.

In most cases when a ham calls
about a potential leak, it’s because he
or she is experiencing interference in
the 2-meter ham band. More than like-
ly, the culprit is Ch. 185 145.25 MHz
visual carrier. Table 1 (on page 83)
shows popular amateur bands and
their relationship to the RF spectrum.

> The ARRL Connection

Ron Hranac recently was appointed
to the American Radio Relay
League’s RFI Task Force, in part be-
cause of his involvement with the
ARRL and Society of Cable
Telecommunications Engineers in
the area of amateur radio interfer-
ence issues. Dovetail Sciences
Corp.s Robert V. C. Dickinson has
a similar role via the National
Cable Television Association’s Engi-
neering Committee.

These two individuals—both of
whom are licensed amateur radio
operators—serve as liaisons be-
tween the ham radio community
and cable TV industry when signal
leakage and interference problems
cannot be resolved locally. If you
get a call from “corporate” urging
you Lo sort out an interference
problem with a ham operator in
your system’s service area, it’s like-
ly because the interference com-
plaint was, for whatever reason,
taken to ARRL headquarters,

ARRL staff in turn contacted
Hranac or Dickinson to “pull the ap-
propriate strings” at the cable opera-
tor’s corporate office. If this happens
to you, don't feel too badly. The com-
plaint could have gone to the Feder-
al Communications Commission.




Possible situations

Let’s go through a couple possible
scenarios you might find when you
visit the residence of a ham operator
who is experiencing interference.

Scenario 1: You find one or more
leaks in the vicinity of the ham’s
house that exceed 20 pV/m. You re-
pair them and the interference prob-
lem is taken care of. Congratulations.
You've just scored a public relations
coup and tightened up your plant in
the process.

Scenario 2: You carefully check the
neighborhood and find that while
there is some low level leakage, no
leak is greater than 20 pV/m. You tell
the ham the system complies with
the FCC’s regulations and drive back
to the office thinking that’s all you
have to do.

Obviously the first scenario has a
happy ending. You eliminated leak-
age that was clearly in violation of
Part 76, you solved the ham’s inter-
ference problem, and you probably
also made a friend in the process.
The second scenario has the poten-
tial to be a PR nightmare.

“Wait a minute, Hranac,” you say.
“In that example, leakage was below
the FCC'’s 20 pV/m limit. The system
is in compliance, so the interference is
the ham’s problem.”

Not so fast. The system may in-
deed comply with §76.605(12), but
what about §76.613? In case you're
unfamiliar with that section of Part
76, read on.

! Ham BANDS

IN THE RF SPECTRUM

Amateur band RF spectrum

180 meters 1.8-2.0 MHz

BO meters 3.5-4.0 MHz

40 meters 7.0-7.3 MHz

30 meters 10.10-10.15 MHz

20 meters 14.00-14.35 MHz

17 meters 18.068-18.168 MHz

15 meters 21.00-21.45 MHz

12 meters 24.89-24 88 MHz

10 meters 28.0-29.7 MHz

6 meters 50-54 MHz

2 meters 144-148 MHz

1.25 meters 219-220 MHz and
222-225 MHz

70 centimeters 420-450 MHz

33 centimeters 902-928 MHz

Small problems need fixing
Section 76.613 describes interfer-
ence from a multichannel video pro-

gramming distributor (MVPD).

(a) Harmful interference is any emis-
sion, radiation or induction that
endangers the functioning of a ra-
dionavigation service or of other
safety services or that seriously
degrades, obstructs or repeatedly
interrupts a radiocommunication
service operating in accordance
with this chapter.

(b) An MVPD that causes
harmful interference
shall promptly take ap-
propriate measures to
eliminate the harmful
interference.

(¢) If harmful interference
to radio communications involv-
ing the safety of life, and protec-
tion of property cannot be
promptly eliminated by the appli-
cation of suitable techniques, op-
eration of the offending MVPD or
appropriate elements thereof
shall immediately be suspended
upon notification by the District
Director and/or Resident Agent of
the Commission’s local field of-
fice, and shall not be resumed
until the interference has been
eliminated to the satisfaction of
the District Director and/or Resi-
dent Agent. When authorized by
the District Director and/or Resi-
dent Agent, short test operations
may be made during the period
of suspended operation to check
the efficacy of remedial measures.

(d) The MVPD may be required by the
District Director and/or Resident
Agent to prepare and submit a re-
port regarding the cause(s) of the
interference, corrective measures
planned or taken, and the efficacy
of the remedial measures.

This means that even a lowly 5
pV/m or 10 pV/m leak that is caus-
ing harmful interference must be
fixed. What constitutes harmful in-
terference? If the interference merely
breaks squelch on, say, a scanning
type receiver, it’s not considered
harmful. But it is harmful interfer-

ence if communication is seriously
degraded, obstructed or interrupted.

Another scenario

Let’s look at a third scenario. You re-
spond to the interference complaint
and find a greater than 20 pV/m leak.
However, it's not coming from the
feeder or neighborhood drops. It's
from the next-door neighbor’s cable-
ready TV set. What to do? This has
the potential to be a really nasty pub-
lic relations nightmare.

“Leakage gremlins
probabll always will

e with us.”

If you confirm the leakage is from a
subscribers TV set, there are several
approaches. One way to reduce or
eliminate the leakage interference is to
see if the offending TV set is receiving
too much signal. An in-line attenuator
installed somewhere in the drop may
be all that’s required to fix the prob-
lem. Another trick to try is installing a
commercially manufactured common
mode choke such as the Ghost Buster
at the input to the TV set. The Ghost
Buster was designed to reduce VHF
common mode currents and has been
shown to be quite effective.

If either of these fixes fails to work,
you may have to tactfully explain to
the subscriber that the TV set appears
to be leaking signals that are interfer-
ing with over-the-air users and may
have a technical problem that requires
repair or modification by a local shop
or perhaps the set manufacturer.

The odds are pretty good the sub-
scriber also has been experiencing
ingress interference from the ham next
door—along with pager transmitters
and commercial two-way radios. An
interim solution would be to provide
the owner of the leaky TV set a plain
converter so that all the set receives is
the converter’s Ch. 3 output, rather
than the whole cable spectrum. This
will fix the problem most of the time.

If the owner of the offending TV is
absolutely uncooperative, you do
have one last resort. It isn't an ele-
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gant solution, but it will get rid of
the interference. You can legally dis-
connect his or her drop. Section
76.617 provides for that, which says
in part, “In cases where excessive
signal leakage occurs, the cable oper-
ator shall be required only to discon-
tinue service to the subscriber until
the problem is corrected.”

I'd add one piece of advice to this
whole interference business. Docu-
ment everything. If any of this ever
comes back to haunt you in the fu-
ture, thorough documentation will
show the steps you've taken to re-
solve the interference. Include copies
of all correspondence and notes from
all telephone calls and meetings.

Case study

Now let’s look at an interference
complaint that went beyond the local
level, but did have a happy ending.
I'll leave out names and places (it’s a
true story), but remember, this could
happen to you.

A ham operator was experiencing
moderate to severe interference at
145.25 MHz, and neighbors who
owned cable-ready TV sets connected
to the cable system were experienc-
ing Ch. 18 interference when the
ham used his 2-meter transmitter.

Stationary ingress source: This photo is the front of the author's house—Iook closely and you can count
10 amateur antennas on the roof, plus a DBS dish. The Jeep sitting in the driveway has four amateur
antennas plus a CB antenna.

Sometimes the interference obliterat-
ed the pictures. Attempts to get the
local system to fix the problem ap-
parently were unsuccessful.

The ham took his complaint to the
American Radio Relay League, which
in turn forwarded the background in-
formation to me. 1 contacted one of
the cable company’s corporate engi-
neers and filled him in on the details.
(See the sidebar “The ARRL Connec-
tion” on page 82.)

A few weeks later, 1 was forward-
ed copies of correspondence be-
tween the affected ham and ARRL
headquarters. In that correspon-
dence, a now quite happy ham
operator explained that the system
had sent technicians to his neigh-
borhood to replace several nearby
drops and that his received 145.25
MHz interference had dropped from
greater than signal level 9 (S9)
down to S3.>

> | Ham Radio and Harmful
Interference

Most cable operators do an excel-
lent job of maintaining signal leakage
below the 20 pV/m limit specified in
§76.605(12) by the Federal Commu-
nications Commission (FCC).

But there’s another part of the leak-
age rules with which you're required
to comply: §76.613. This section of
Part 76 has to do with harmful inter-
ference. Your system may be in com-
pliance with §76.605(12) and still be
violating §76.613 if low level leakage-
leaks well below 20 pV/m—is causing
harmful interference to licensed over-
the—air users such as amateur
(“ham”) radio operators.

How should you deal with inter-
ference complaints from a ham op-

erator? The following two check-
lists will make the job easier.

What not to do

* Tell the ham operator that your
system complies with the FCC’s
signal leakage rules and your
plant’s perfectly legal.

* Ignore the ham, hoping the com-
plaint will go away.

* Don’t return phone calls.

* Get confrontational.

What to do

* Take the complaint seriously.

* Respond in a timely manner.

* Work with the ham to resolve the
interference complaint.

* Educate your customer service
reps, installers, and technicians

about the seriousness of interfer-
ence complaints.

Not only is signal leakage a po-
tential source of interference to
over-the-air users, but so is the op-
eration of certain so-called Part 15
devices. These are devices such as
cordless telephones, wireless
modem jacks and even garage door
openers that share over-the-air fre-
quencies with licensed users of the
same spectrum.

Of particular concern to cable op-
erators is the use of wireless modem
jacks, some of which cause harmful
interference in the 80-meter ama-
teur band. When this happens, it’s
the responsibility of the cable opera-
tor to eliminate the interference.
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Drive, Midvale,
UT 84047, 801-
566-0100) wireless . v
modem jacks had ‘

been installed in sev-

eral cable systems, ’

and while many i

have since been re- .

moved or replaced ‘
because of interfer-

ence complaints, a lot .

of them still are in

service. The Phonex

modem jacks, which are frequently
sold under a variety of brand names
including Phonex, GE, RCA/Thomson
and Radio Shack, use the homes elec-

trical wiring to extend a phone outlet
to areas of the home where hard-wired
phone outlets are not available. These
devices are very convenient to use for
connecting digital set-tops to the cable
subscriber’s phone line.

The problem? The early Phonex
modem jacks transmit signals at 3.53
MHz and 8.27 MHz in full duplex op-
eration. There have been numerous in-
stances where cable subscribers’ home
electrical wiring radiates the 3.53 MHz
signal at levels sufficient to cause
harmful interference in the 80-meter
amateur band. When this happens, the
cable operator is responsible for find-
ing and fixing the problem.

The modem jacks operate at a fre-
quency that is outside the range of
most test equipment commonly avail-
able in cable systems, which means
direction finding must be done with

a portable shortwave receiver. Unless, *

that is, you fancy packing around a
spectrum analyzer to track down the
3.53 MHz signals. This is where a

good relationship with local hams
will be invaluable.

Stay tuned

In the second installment of this arti-
cle, I'll present information on how to
build your own 80-meter ferrite rod-style
direction-finding antenna—a conven-
tional half-wave dipole at this frequency
is a bit unwieldy, considering its more
than 100 feet long. I'll include tips on
how to use the antenna in conjunction
with a portable receiver for doing your
own fox hunting. The test bed? My own
neighborhood, where I can receive sever-
al interfering carriers around 3.53 MHz.

Ron Hranac is consulting systems engi-
neer for Cisco Systems. 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.

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

Middleware &

Management

New Standards Form Foundation
for Broadband Universe

By Jonathan Tombes

Jockeying with today's interac-

tive software players, weather-

ing controversies over digital

video,

and filing documents

headed to a Geneva-based in-

ternational organization: It's all
in a day's work for members of
the Society of Cable Telecom-
munications Engineers’

neering subcommittees.

These activities arise from the SCTE’ ac-
creditation by the American National Stan-
dards Institute as a standards developing
body, an August 1995 decision that still
chafes some members of the consumer elec-
tronics industry. Such criticism, however,
calls to mind the expression, “Be careful what
you pray for—you might get it.”

Attributes and personalities

Truth be told, developing standards is
painstaking, thankless work that requires a
mind for relevant technical specifications, a

stomach for committee work and
a spirit of volunteerism. It also
helps to have a sense of mission,
to appreciate how important
standards are in a world of fluid,
interoperable technologies. As it
happens, the SCTE has numer-
ous leaders possessing those apti-
tudes, starting with Dan Pike,
chairman of the SCTE engineer-
ing committee, and Ted Woo, the SCTE direc-
tor of standards.

“Ted proctors the standards process,” ex-
plains Pike, who is senior vice president for
science and technology for Prime Cable. Pike
says the role of his seven-person engineering
committee is to ensure due process in the
subcommittees and then to vote on their
work unchanged. “We don't substitute our
own judgment,” he says.

Those chairing the eight subcommittees that
fall within Pike's purview accordingly play key
roles in this operation. “They work much like

engi-
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the subcommittees in Congress,” says
Pike. And as anyone familiar with
Capitol Hill knows, that’s where the
real action lies.

Middleware motions

The latest addition to the SCTE’s
Engineering Committee’s domain is
the Cable Applications Platform
(CAP) subcommittee. CAP’s mission
involves standardizing the middle
layer of software, also known as appli-
cation programming interface (API) or
“middleware,” that allows developers
of basic operating systems (OSs) and
developers of applications a means of
linking their various software inside
the set-top box.

Chaired by Jean-Pol Zundel, chief
software architect for Comcast Cable,
the subcommittee held its first meet-
ing April 24, at which time it adopted
a position on Digital Video Broadcast-
ing Group Multimedia Home Platform
(DVB MHP).

Zundel explains that the subcom-
mittee is oriented toward an API that
uses hypertext markup language
(HTML) and JavaScript on the presen-
tation side, close to the browser, and
Java classes and libraries on execu-
tion engines, which require more
internal programming logic.

As with other subcommittees,
CAP’s work is collaborative, not
self-contained. In a statement,
the SCTE says that CAP will co-
ordinate “with the International
Telecommunications Union-
Telecommunications, the Advanced
Television Systems Committee and
other related organizations.”

Similarly, CAP has a special relation-
ship with the CableLabs’ OpenCable
project, which largely accounts for
CAP’s adoption of MHP. “We've been
working on MHP for two years,” says
Zundel, who also participates in
OpenCable.

The SCTE says that 22 individuals
from 11 organizations representing
cable operators, suppliers and the
general public attended. Zundel cites
five vendors (in alphabetical order):
Canal +, Liberate, Microsoft, OpenTV
and PowerTV. Given the hype sur-
rounding interactive services aspiring
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to ride atop such middleware, making
this space interoperable is a major
and potentially contentious task.

As with other standards developing
bodies, CAP operates on a consensual
basis. “If there’s no agreement, we
have to ask what it is that would make
them agree,” says Zundel.

Digital video noise

Zundel’s subcommittee overlaps with
the larger Digital Video Subcommittee.
“Between DVS and this new CAP
group, we together cover essentially
everything in digital cable,” says Paul
Hearty, DVS chairman. As most readers
know; digital cable can be controversial.

The recent balloting on DVS 313,
which defines the interface between
hybrid fiber/coax (HFC) plant equip-
ment and commercially available ter-
minal devices, for instance, got off to a
rocky start. DVS acting secretary Ted
Woo says that the initial vote at the

mid-April meeting went against ballot-
ing and that a consensus was reached
to proceed only after two weeks of
consultations.

DVS 313 closely replicates OpenCa-
ble’s OCI-N Cable Network Interface
Specification. Woo says that objec-
tions to the document came from DVS
members who identify with the con-
sumer electronics industry.

The Consumer Electronics Associa-
tion and the National Cable Television
Association agreed in February on
standards allowing cable systems to
connect with digital TV sets. Hearty
says that controversy over DVS 313—
and EIA 818, a competing document
from the Electronic Industries Al-
liance—stems from the question of
“who has the right to speak for the
agreement.”

Another recently balloted standard,
DVS 258 (r.2), appears to have pro-
ceeded more smoothly. Originally is-
sued last September, DVS 258 defines
digital video systems characteristics. It
fleshes out a previous document by
adding basic explanatory text, infor-
mation on closed caption and video

use of data, and references to new
formats identified by OpenCable.
Hearty calls this second revi-
sion of DVS 258, issued on April

19, a “superset” of ATSC A/53.

He explains that DVS 258 has

fewer constraints against Mov-

ing Picture Experts Group

(MPEG) and more video formats
than ATSC A/53. Some DVS par-
ticipants say that the additional
formats for vertical and horizontal
size values were sticking points. The
ATSC is composed of TV networks,
producers and electronic equipment
manufacturers.

Some of the noise over digital video
standards arises from a perception that
the SCTE is too close to CableLabs’
OpenCable initiative. Hearty is sensi-
tive to that critique.

“OpenCable is one of ‘n’ contribu-
tors to DVS,” says Hearty, who is vice
president of Canadian sales for Mo-
torola. “They contribute specifications
based on their own business and tech-
nical considerations. We examine
those proposals, as we do proposals
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from consumer electronics manufac-
turers, cable OEMs (original equip-
ment manufacturers), and other
interested parties, for technical merit
and suitability to the broader industry
requirements, modify them as neces-
sary and, as appropriate, approve
them as cable standards.”

At its June 8 meeting, the DVS re-
viewed the results of the balloting on
these documents and followed up on
standards that have recently been ap-
proved. “Basically we do the final due
diligence and confirm that everyone’s
comments have been adequately cap-
tured,” says Hearty.

DVS working group agendas

Much activity occurs within DVS’s

five working groups. Hearty offers the

following run-down of their respec-
tive agendas:

* Working group 1, video and audio
services, “really only has the tidy-up
that’'s necessary with the closure of
the DVS 258 ballot.”

applications, “will be continuing to
fine-tune work on transport and sys-
tem and service information.”
Working group 3, network archi-
tecture and management, “has a
large number of outstanding work
items concerned with the point of
deployment (POD) modules and
copy protection.”

distribution, will look into more
detailed explorations of the Open-
Cable and other specifications.

* Working group 5, digital program
insertion (DPI), has “generated and
we have since approved a very nice
standard for DPI messaging, (and

Working group 2, data and transport

Working group 4, transmission and
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Developing standards is painstaking, thankless work that requires technical exper-
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> | Standards for All

The Society of Cable Telecom-
munications Engineers plays an
important role in recommending
standards to achieve compatible
delivery of information services.
As an American National Stan-
dards Institute-accredited body,
its recommendations carry
global weight.

Most of the SCTE' stan-
dards work occurs at the sub-
committee level. The
Engineering Committee plays a
supervisory role in ensuring
due process.

* The new Cable Applications
Platform subcommittee is
working on the middleware in
the set-top box on which re-
sides interactive ap