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THE ULTIMATE RETURN PATH MANAGEMENT SYSTEM

Now you can snap unparalleled control over your return path
into the world’s most advanced HFC network management
framework. The Phasor ™ Return Path Management System
integrates seamlessly with Cheetah’s NetMentor,™ combining
the benefits of our patented DSP-IF" signal analysis technology
with NetMentor's proven performance.

941-756-6000 » info@cheetahtech.com ¢ www.cheetahtech.com
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The Phasor Return Path Management System gives you the
speed to catch transient signal impairments as they occur,

the power to perform complex timie domain analyses, and the
flexibility to grow as your needs evolve. Whether implemented
as a best-of-breed standalone or integrated with a NetMentor
NMS, Phasor is the ultimate return path management tool.
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Small Integrated Package. Big Power Performance.
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Protecting The Power In Communications.

e www.alpha.com
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e Complete Installation Services Available.
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Compete at the edge in
voice, data and video

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

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

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

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

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

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

Broadband Innovation in Voice, Data and Video

»
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COMMUNICATION SYSTEMS
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EDITOR’S
By Rex Porter

Congratulations, Mike Smith

highlight of the Society of Cable Telecommunications Engineers’ Conference on Emerg-

ing Technologies 2000 was Mike Smith winning the prestigious Polaris Award. Though

Mike won for his work with fiber optics in hybrid fiber/coax (HFC) networks, he could have been

recognized for his accomplishments in many technical arenas.

1 first met Mike when 1 was selling cable
and fiber to Adelphia’s system in Danville,
Va. | was living in Connecticut, and we
owned a manufacturing plant not far from
Danville, in Chatham. 1 visited the plant
and then would swing over to see Mike. |
enjoyed the visits because he was both so-
ciable and knowledgeable.

When [ came to Communications Tech-
nology, 1 was delighted to discover Mike's
involvement as our technical consultant.
Because he cares about his peers and those
climbing their career ladders, he helps en-
sure the editorial content of CT is techni-
cally correct. Mike also has submitted

some of our best-read articles himself. He
has served as a member of CTs editorial
advisory board since its inception.
Adelphia has every reason to be proud
of Mike. He displays all the attributes of a
serious broadband engineer. An SCTE Se-
nior Member, he’s certified at the Engineer
level of the Broadband Communications
Technician/Engineer (BCT/E) program. In
his 20 years with SCTE, he served as pres-
ident of the Old Dominion SCTE Chapter,
chaired the SCTE Engineering Committee,
won the SCTE Outstanding Achievement
Award in 1986, and presently serves on
the Interface Practices Subcommittee. He

LETTER

also is a member of the Institute of Electri-
cal and Electronics Engineers and serves
on the National Cable Television Institute’s
Technical Review Committee.

Like myself, Mike received his early
electronics training in the U.S. Air Force
and spent some time as a vendor to the
cable TV community. He is an example for
every technician and engineer to follow.

Mike is proof that regional and field en-
gineers—not just chief technical offi-
cers—can achieve recognition for skill
and dedication. And finally, congratula-
tions to those who recognized Mike’s con-
tributions. We're pleased to see one of our
own honored. As 1 always say, “CT per-
sonnel don't just write about technology
—they work in it.!

Rex Porter
Editor-in-Chief

800-257-2448

Preventing Problems

is easier than solving them.

The Exceptional Flex Clip.
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economical and worry-free migration path for telephony upgrades.
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replacements as your network evolves.
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BLINK.

If you suddenly lose signal or power. for whatever
reason, your customers will never know the
difference.

Because in about 200ms — less time than it takes
to blink — Standard's exclusive Smart Link protocol
reroutes the input and output signals to an integrated
spare module. So there's hittle or no interruption in
signal distribution. And no dissatistied customers.

But stay-on-the-air-no-matter-what retiability is
only one of STRATUM's virtues.

To find out how quickly STRATUM
restores lost power or signal...

The STRATUM modulation system was designed
to be the building block on which headends are built.
[t's extremely compact (it will save 80% more rack
space than the modulators you're using now) and
offers advanced features such as Windows®-based
network control. open architecture for casy
integration. and simplified EAS operation.

To get the full story on the STRATUM modulation
system. call today or visit us online at
www.standardcomm.com
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LETTERS TO THE EDITOR

Women in Tech Winner Thanks

Once again, I'd like 10 thank all of you
for honoring me as the recipient of the
1999 Women in Technology Award. [
have a much harder time receiving than
giving recognition and praise, so I'm
not sure how well [ communicated my
feelings at the awards ceremony. As the
day progressed and [ heard additional
nice comments, | became more hum-
bled and speechless. There are many
stories I could have related. Here are a
couple of them.

I remember back in the early 1980s at-
tending the first Women in Cable meet-
ings in Denver, where many talented
women canie together to form a wonder-
ful organization. I could have thrown my
energy into WIC, but felt that my talents
could benefit a technical organization
better. Women in Cable and Telecommu-
nications, as it’s now called, has grown
into an excellent organization.

Instead, I put my energy into the Soci-
ety of Cable Telecommunications Engi-

neers. [ had no idea when I was elected
to the national board in 1983 that within
months the board would have to choose
between declaring bankruptcy or fight-
ing to save SCTE. We had a very dedicat-
ed group on the board and worked as a
great team. [ will never forget those four
years, or the friendships made.

About that time, Paul Levine ap-
proached the board about starting a
technical magazine. He would give it to
all SCTE members in return for being
the official trade publication of SCTE.
The board needed anything to gain and
keep new members without cost to
SCTE, so we gave him our blessing.
Paul went from driving a classy Porsche
to a rusty old Camaro—he'd bet the
farm on his vision. Luckily for Paul, his
fellow associates and SCTE, CT became
a success.

Again, thank you for this great honor.

—Sally L. Kinsman,

General Instrument

Rich Cable History

Rex, I just read your article in the Janu-
ary issue of Communications Technology on
SCTE Hall-of-Famer Austin “Shorty”
Coryell. I found it very interesting and a
bit nostalgic. I am currently tech ops man-
ager for Susquehanna Communications in
Williamsport, Pa. We have just retired one
of our technicians after 30 years and have
two others with more than 25 years of ser-
vice.  am proud to say this system is rich
in cable TV history and lays claim 1o a
multitude of leaders such as John
Roskowski Sr., Milton Shapp and Shorty.

—Michael J. Berrier

CableLabs Kudos

Jennifer, I just saw a copy of your De-
cember article on OpenCable and wanted
to thank you for accurately representing
and quoting us, as well as providing a good
description of the status of the project.

—Paul Zimmerman, CableLabs

Write to Us

Contact Communications Technology’s ed-
itors at 1900 Grant St., Suite 720, Den-
ver, CO 80203, fax (303) 839-1564, or
e-mail jwhalen@phillips.com. CT may
edit letters for clarity and space.

800-257-2448

Flex Clips

Preserve signal quality
at the drop

...for years to come!

Direct merchants to the telecommunications industry

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

For extra credit, contact your Scientific-Atlanta sales
representative right now. Class dismissed.
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Shaw to Deploy Liberate; Rogers to Test

By Jonathan Tombes, Deployment Editor

Shaw Communications has agreed to de-
ploy Liberate Technology’s interactive TV
software platform. The question of who
controls this space for e-mail, e-commerce
applications, games, news and Web surf-
ing is becoming less theoretical.

“Liberate appealed to us in terms of its
look being close to a PC (personal com-
puter), and in the way its software can co-
exist with others,” said Peter Bissonnette,
president of Shaw Cablesystems, Canada’s
second largest multiple system operator
(MSO). Liberate is a proponent of univer-
sally accessible standards.

“That’s one of our selling points be-
cause we have been absolutely religious
about the use of open standards,” said
Charlie Tritschler, Liberate’s vice president
of marketing. “It makes it very easy to in-
tegrate our technology into the existing
headend infrastructure.”

Shaw will deploy the Liberate Connect
server solution at its headend and the Lib-
erate TV Navigator on its existing Motoro-
la DCT-2000 and upcoming DCT-5000
set-tops. “The client piece goes into the
set-top box itself,” explained Tritschler.
“And that can either be built in at the fac-

Bottom Line on FreeDSL

tory as part of their flashbuild, or it can be
downloaded over the network.”

“We want to get this to our customers
immediately,” said Bissonnette. He added
that Liberates acquisition of Virtual
Modem technology from Source Media
and Insight Communications boded well
for quick deployment over Shaw’s existing
population of set-tops.

Martin Yan, host of Yan Can Cook, dishes up
a plate as interactive ads summon viewers.

Also auspicious is Liberate’s recent suc-
cess abroad. “Since November, we have
been deployed with Cable & Wireless in
the UK, where they're using a Pace set-top
box,” said Tritschler. “They have about
46,000 of these out in the world and down-
loaded our software into those boxes.”

Like several other MSOs, Shaw invested

in Liberate last May, when the software firm
renamed itself and prejjared to go public.
But Shaw also has invested in competitor
OpenTV, whose platfoym Bissonnette still
highly regards. “In terms of satellite, it may
have more options,” he said.

Canada’s largest MS®, Rogers Commu-
nications, is another Liberate investor.
Shortly after the Shaw announcement,
news broke that Rogers had agreed to test
the Liberate technology.

“We actually have nbt made a decision
yet on deployment,” sdid David Robinson,
Rogers’ vice president for financial plan-
ning and investor relations. “But we want-
ed to be able to evaluage their technologies,
along with a series of dthers.”

Last year Rogers sighaled its interest in
Microsoft's WebTV. (Microsoft has a 9-
percent equity share ifj Rogers.) “We do
not have an exclusive fechnology arrange-
ment with Microsoft, :illhough we’re obvi-
ously favorably inclined toward them,”
said Robinson.

The world of interaative TV technology
is a welter of overlapping partnerships,
reciprocal investments and hedged bets.
Business plans, howevgr, require subscrip-
tions. Shaw’s decision helps push this
game into the next phase.

DSL) known as G.lite, which is designed to be splitterless, a fea-
ture necessary for end-user installations.

BDG plans to buy its service wholesale. Consumers typically

By Jonathan Tombes, Deployment Editor

If digital subscriber line (DSL) service is a competitive threat, is
free DSL service even more of one? While analysts are skeptical,
any offering that boosts total DSL subs is worth watching,

A service of Broadband Digital Group, FreeDSL says it signed
up 100,000 users in its first week of registration. It plans to acti-
vate its advertising-driven service on April 1. Is this an April Fools
prank? Or will it work?

“I am highly skeptical of the free idea,” said Laurie Falconer, an
analyst with the research firm TeleChoice, “not because we
haven't seen free service work in the past, but because of the is-
sues that the service providers who are selling the service are fac-
ing.” As an example, she cited the time-delay issue regarding the
coordination between competitive local exchange carriers
(CLECs) and incumbent local exchange carriers (ILECs).

BDG reportedly will deploy a slower form of ADSL (asymmetric

pay between $40 and $60 per month, but US West recently began
offering its MegaBit 256 (kbps) Select in some Western states for
$19.95. “The DSL providers are probably workyng with them, but
they will want to get paid,” said Jeanette Noysq, an analyst with
International Data Corp.

Will BDG be able to pay its bills? New medij advertising is
nothing new to company Chief Executive Offider Ryan Steelberg,
whose two Internet advertising companies are how part of the
CMGI network. He also helped found WinFire, whose browser as-
sistant will carry targeted advertising to FreeD4L users.

A spokesman said additional revenue would jcome from value-
added services and upgrades from the company’s basic DSL ser-
vice. “Revenue will be an aggregation of piece-parts,” predicted
IDC analyst Noyse.

FreeDSL subscribers are obliged to keep the WinFire browser
open. They also must provide BDG with personal information.
“BDG reserves the right,” says the company in s privacy state-
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aising the bar

When you test a DWDM link, checking
the optical parameters alone is not

enough, You need to check transmission
parameters under full network load. Few
devices let you do this: the OSA-155
DWDM System Analyzer does. It has a
monitor output, allowing you to drop single
WDM channels for QoS analysis - for
example with our ANT-20 Advanced
Network Tester. And there’s more: This

9 kg ruggedized portable device features

FO/EN/ADOS/0999/AE

a highly intuitive graphical user interface
for easy access to its state-of-the-art
functionality. Battery-backed operation, so
you can keep testing even if the power
goes down. And integrated PC-based
remote control and test automation soft-

ware. A top tester for top performance.

Interested? Visit us on the web at WAVETEK
www.wwgsolutions.com, or call us at WANDEL
GOLTERMANN

Communications Test Solutions

800-851-1202 or (317) 788-9351.



Shifting upward: 1998 vs. 1999 DSL projections

—* 1998 projections
~=- 1999 projections

ness purposes.”
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1999 2000 2001
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Source: TeleChoice

Revealing Bundled Preferences

By Jonathan Tombes, Deployment Editor

A recent study from the Strategis Group
indicates a strong preference for bundled
telecommunications services with con-
sumers. The study, “Branding and
Bundling: Consumer Telecom Services,”

indicates that 93 percent of consumers are -

interested in purchasing bundles with at
least two services.

The Strategis Group, a telecommunica-
tions market research firm, surveyed resi-
dential consumers to analyze the potential
interest in bundling
seven communica-
tions services: local
telephone, long dis-
tance telephone,
cable TV, satellite
TV, Intermet access,
cellular service and
paging. Of those

preferred in bundle

6 services 25%

5 services 12%

who responded, 93 4 services

percent were inter-

ested in some type

of bundle, and 25 percent expressed inter-
est in a bundle of six services. (See accom-
panying chart.)

Only 17 percent of respondents said
they would “definitely” purchase their
preferred bundle; 48 percent said they
would “probably purchase” it.

“As for purchasing, they're still leery,”
said James Mendelson, an analyst with the
Strategis Group and lead author of the
study. “Here the reputation factor is high.
Consumers will only make that jump if

Number of consumer communication services

Not interested 7 %

17%

there is strong brand recognition.”

The study suggested price discount as
the main reason for choosing a single-
source provider, but reputation and relia-
bility came in a close second.
Single-billing for multiple services ranked
third.

Bundled services are unavailable for
many reasons. “Besides the obvious struc-
tural issues of not having the facilities,
there are numerous organizational issues,
said Mendelson. “Management may have
the vision for integrated services, but can
they make that vi-
sion understood
within the company
and create the
structure for it?”

The study ex-
plores further chal-
lenges. Brand name
and image become
increasingly impor-
tant because con-
sumers are more
likely to purchase bundles from a “trust-
ed” carrier, yet bundling tends to generate
fears of “putting all your services in one
basket.” Offering a variety of integrated
solutions and marketing multiple bundles
could help resolve this dilemma.

The Strategis Group also released a par-
allel study, “Branding and Bundling;: Busi-
ness Telecom Services.” To purchase either
study, contact the Strategis Group at (202)
530-7500 or visit their Web site at
www.strategisgroup.com.

»

2 services 14%

3 services 25%
Source: The Strotegis Group

ment, “to disclose or disseminate any and all personal information
gathered directly or indirectly from you or about ygu to third parties
without your prior approval.”

That may be too high a price for some. TeleChoige’s Falconer antici-
pates some market segmentation between “the people that don’t mind
using a free service, (who) will put up with the barrage of ads so that
they can get it for free, vs. the ones who maybe are using it for busi-

The bottom line is likely to be faster DSL growth. "The numbers
change very fast,” said Justin Beech, editor of dslrepprts.com. “Some
ISPs (Internet service providers) are predicting more|new lines just by
themselves for the balance of this year than Covad has installed to date.”

TeleChoice recently adjusted its own DSL projections. In 1998, it
said that there would be 3 million lines by 2003; new it foresees 9.6
million in that timeframe. (See accompanying graph.)

Converging Test
Equipment Makers

By Jonathan Tombes, Deployment Editor

Bowthorpe has changdd its acquisition
focus to one of consolidation. The tech-
nology group has joinéd its five test and
measurement equipment makers into one
new global company dubbed Spirent
Communications. Thi§ union mirrors the
growing complexity and size of communi-
cations networks.

The five companies jnvolved are the re-
cently acquired Netcom Systems, Adtech,
Telecom Analysis Systems, Global Simu-
lation Systems and DL|S TestWorks.

The example of a joint NetCom-TAS
testing platform demoristrated at Comnet
in Washington, D.C., shggests that the new
Spirent sum will be grehter than its parts.

Spirent’s TASKIT software allows for si-
multaneous operation pf NetCom’s Smart-
Bits multiport network performance
analysis and TAS’s 8250 cable network and
interference emulator.

“You've got your capacity planning is-
sues, performance issups, multimedia is-
sues, quality of services (QoS)
issues—those are the kinds of tools from a
NetCom perspective we're bringing in,”
said Barry Phelps, president of Spirent’s
broadband division. “Then we go back to
the TAS; that allows you to be looking at
the media emulation aud different media
conditions to better understand the overall
performance of a devick or a network.”

Simultaneously running these tests ben-
efits both Spirent and ils customers. “If
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Digitrans

brings something new to
DigiCipher:

When it comes to receiving and decrypting digital
satellite programming, the options are limited.
While the North American standard may be
DigiCipher, existing equipment choices have
been limited to a single engineering perspective.
Until now.

A new perspective
Digitrans, a company fluent in DigiCipher,
introduces the first fully
licensed alternative for

decrypting DigiCipher I

ol e
“meacaes — i1

satellite programming while providing seamless
operation with your existing headend infrastructure.
It's the DTE-7100 IRD.

The choice is yours

Now you have alternatives for decrypting
DigiCipher II programming and new possibilities
for your broadband network. For more information
on the DTE-7100 IRD, call Digitrans at
1-800-756-3147 or
visit our web site:
www.digitrans.com.

((/KE DIGITRANS

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

www.digitrans.com

Fluent in DigiCipher .



network with this unit from TAS.”

“We don't just send out a stream of pack-
ets,” added Fishburn. “We send out many
IP (Internet protocol) flows, some of which
represent noise, some video, some data, and
then we analyze each of those streams.”

Fishburn also stressed
% the link between his units

testing equipment and those
Communications

I'm in a lab, anything that’s going to make
me more productive is the advantage,”
said Phelps. “If I'm looking at time-to-
market, it’s just a more efficient solution
for people who are under some very tight
deadlines.”
“Thisis a
unique solution
that no one has
been able to recre-
ate before,” said
Mark Fishburn,
NetCom’s vice
president of mar-
keting. “It solves the problem of taking
10Base T/USB (universal serial bus) con-
nections from cable modem equipment at
the same simulating impairments on the

who set the standards. “The
second that the IEEE (Insti-
tute of Electrical and Elec-
tronics Engineers) decides
that this is going to be a
standard in a year’s time, they write up a
draft, and by the time we get back from the
IEEE meeting, we have phone messages
saying, ‘Where is the test equipment?”

Cable-Ready Homes of the Future

By Arthur Cole, Contributing Editor

It looks like the cable installer’s job is going to get easier as digital technology moves for-
ward. Home networking systems will simplify new installations and eliminate the need for
wiring the home for video and data services, according to makers of the devices.

Home networking systems are essentially consumer routing devices. They are intended
to centralize control of all manner of home electronics devices—TV sets, stereos, comput-
ers—in one location. Cable engineers most likely will run into them in new homes, which
are routinely being outfitted with video and telephony networking systems or even 100
Mbps Fast Ethernet systems.

New studies indicate that home networking will become a booming business in the
next few years. Driven by increased demand for broadband voice, video and data services,
Cahners’ In-Stat Group predicts the market will expand 60 percent to $1.4 billion by
2003. In that year, the Yankee Group estimates there will be 10 million internally net-
worked homes in the United States.

“With the networks we're putting in place, it means running cable to one place, rather
than to every television in the home,” said Andrew Hayden, spokesman for Home Director,
a Dallas-based manufacturer of consumer networking products.

Home Director, a spin-off of IBM, recently introduced the Network Connection Center,
which is capable of distributing up to 16 video signals from cable, videocassette recorder
(VCR), satellite and even home security camera sources. The system can be upgraded to
cable modems and digital subscriber line (DSL), as well as residential Internet gateways
and control systems.

Home networking could come in especially handy in the data field, where cable in-
stallers typically will find themselves hooking up multiple modems in a single household.
“Rather than run wires to every PC (personal computer), you go to a single location,”

Hayden said.

Another example of how the home is starting to mirror the office is the presence of dig-
ital video amplifiers tied to the networking system. The devices are designed to ensure
that incoming signals are neither too strong nor too weak to maintain a consistent image.

Professional installers are setting up most home networking systems, so it is unlike-
ly that cable technicians will run into shoddy or questionable wiring. And as con-
sumer set-top boxes and cable modems hit the markets, customers could soon start
programming their own services, practically eliminating the need for cable installers
to come out to the home.

: E
NEWS BITES

Scientific-Atlanta isjsupplying 300,000
Explorer 2000 digitdl set-tops to Adel-
phia Cable and 126000 Explorer 2000s
and Explorer 3000s fo Charter Commu-
nications. S-A also i} providing Charter
with broadband equipment for a
20,000-mile upgradd. In other news, S-
A intends to sell its datellite networking
business to ViaSat.

Motorola’s Broadbarxl Communications
Sector, formerly Gengral Instrument, is
selling Comcast 1 million additional dig-
ital consumer device<. Comcast plans to
deploy Motorola’s D(T-2000 and DCT-
5000+ digital set-top§ and SURFboard
cable modems during 2000 and 2001.
UK multiple system qperator (MSO)
Telewest is using Hafmonic’s solutions
for its forthcoming trjal of video-on-de-
mand (VOD). The brpadband access
portion the trial uses Harmonic’s Video
Server Gateway. Initidlly Telewest plans
to serve 300,000 homes in the trial.
MediaOne is using Téllabs’ CableSpan
platform to launch digital phone service
in six New Hampshiré communities.
The CableSpan platfofm allows for pro-
viding a bundle of tel¢phony, data and
cable TV services. |

CableLabs released the OpenCable 1.0
interim specification fbr the point-of-de-
ployment (POD) copy protection sys-
tem. The spec covers gontent that
crosses the POD-host {nterface. Imple-
mentation requires usg the 5-C device
certificate to authentidate the host and
data encryption standdrd (DES) encryp
tion to protect the content.

Local broadcast channgls are now being
offered to DirecTV sulscribers in Orlan-
do, Fla., and to DISH Network sub-
scribers in Cleveland, Dhio. These
services follow passage of The Satellite
Home Viewer Act.

A Federal Communications Commis-
sion study indicates that between June
1998 and June 1999 cable rates increased
3.8 percent, vs. a rise i§ the Consumer
Price Index (CPI) of 2 percent. Over that
period, the percentage bf viewers receiv-
ing multichannel video|programming
from cable companies &ropped from 85
percent to 82 percent. |Ct
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GET A RETURN ON YOUR
DIGITAL TEST INVESTMENT

Digital QAM and Return Testing in One Instrument

Introducing The New Hukk

CRI200R Digital Signal Analyzer

with return path testing

TEST FRILED

Auto Test automatically checks all of your Full functioned Analog and Digital Signal Level
digital channels and diagnoses any problems. Meter eliminates the need for a second instrument.

See for yourself how the new Hukk CR1200R can solve
all of your digital and return path testing problems at a Ne
price you would expect to pay for digital only testing.

21.80MHz 10dB~

2nS/

Fast Zero Span Mode for accurate
measurement of return path modem signals.

Fast, full function 5-860 MHz Spectrum

Mode for tracking down ingress,
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64 and 256 QAM Measurements with Hukk's
exclusive Automatic Constellation Diagnosis*.
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770.446.6086

Call for a demo in your system today. You'll see why Fax: 770,446 6850

Hukk Engineering is the leader in digital cable testing.

www.hukk.com

Accurate digital power reading over any
bandwidth without correction factors.

Hukk

ENGINEERING

A Sunrise Telecom Company

“Patent pending On-line seminars on digital and return path testing - www.hukk.com




DEPLOYMENTWATCH

By Jonathan Tombes

C-COR Net Aids 21st Century Telecom

assive” isn't usually a term associoted with 215t Century Telecom Group.

But in this case, it's in keeping with the company’s oggressive deployment of

the hottest new communications technologies. The competitive local exchange corrier (CLEC) is

building o passive network in the suburban Chicogo community of Skokie, Iil,, and has tapped C-

COR.Net fo supply the components.

The new network will be more reliable,
cost less and enable 21st Century Telecom
to reach more customers with its voice,
video and data services.

C-COR.Net is supplying 1,550 nm opti-
cal transmitters, Erbium-doped fiber am-
plifiers (EDFAs) and reverse path receivers
for the greenfield project. 21st Century ex-
pects to complete the first of three 50-mile
sections in April.

The Skokie project calls for building a
1,550 nm transportation layer through
several hub sites that feed optical nodes,
targeting 85 homes passed. Such an archi-
tecture enables the CLEC to eliminate ac-
tive RF devices beyond the node.

Increased reliability

“The overriding reason to deploy the
passive HFC (hybrid fiber/coax) network
in Skokie is that we will dramatically in-
crease network reliability,” explained John
Brouse, vice president of engineering for
21st Century.

“If there’s nothing RF-wise, other than
cable and passive electronics in that path
from the node to the customer back to the
node, there are less things for failure,” said
Devon Kampshoff, C-COR.Net’s director
of sales engineering.

Better performance also results from
using EDFAs at the hubs. “If you look at
going from light to RF and back up to

light again, you're introducing distortion
products,” said Brouse. “What you'll find
is when you can run the optical signal into
that EDFA at about 8 dBm, you're not real-
ly introducing any additional noise.”

The network will broadcast 196 video
and virtual audio channels. In addition,
21st Century inserts PEG (public, educa-
tional or government access) channels and
high-speed data signals from its cable
modem termination system (CMTS) at the
hub. “The 21st Century model physically
takes 1,550 nm all the way to the node for
the broadcast, but in the hub mixes 1,310
nm optical signals and puts them on the
same fiber to go the short distance to the
node,” explained Kampshoff.

In other words, 21st Century opted for
coarse wavelength division multiplexing
(CWDM) against dense wavelength divi-
sion multiplexing (DWDM), which would
mix a 1,550 nm broadcast with targeted
wavelengths at 1,550 nm in the headend.
On the return path, the new system re-
ceives signals at the hub and then puts
them into a data format for transmission
at 1,310 nm to the headend.

Cost savings

In addition to increasing reliability, the
deployment makes financial sense. “You
find that the all passive HFC network
tends to cost approximately 15 percent

more in capital,” said 2]st Century’s
Brouse, “but if you look at life cycle costs,
the O&M (operating artl maintenance)
cost can be reduced by more than 15 per-
cent over a reasonable amount of time.”

That frees up resourcgs. “You ask your-
self, ‘Do I now need to ¢ontinually sweep
the plant to look at plarft integrity?’  no
longer need to do that,”|said Brouse. The
passive network also allpws for remote
monitoring. “You couldn't afford to do that
if you put in status monitoring devices in
all the RF devices, too,” he added.

Vendor support essenfal

In addition to equiprtent, C-COR.Net is
providing engineering, design and con-
struction support. Brouge also is impressed
with the vendor’s network maintenance
and cable modem operations support.

“They have experienced all the different
kinds of problems you'd see with cable
modems on an HFC neswork and know
how to quickly troubleshoot and identify
whether it is a plant-reldted problem or an
equipment-related problem with a cable
modem or servers,” he said.

The company’s investinent in its net-
work may already be paying off. In De-
cember, RCN Corp. siged a definitive
agreement to acquire 215t Century.

Brouse sees the two companies as com-
patible: “We are both vety forward-think-
ing with respect to taking fiber extremely
deep into the network; we both have the
same philosophy of higliest reliability of
plant that you can get; (hnd) we have a
philosophy of bundled services and get-
ting video/voice/data all integrated onto
the network, all going iffto the home.” Ct

Jonathan Tombes is depjoyment editor for
“Communications Technplogy.” He can be
reached via e-mail at jtontbes@phillips.com.
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AVAILABLE NOW!

DOCSIS
Cable
Modem

Features:

DOCSIS Certified
Up to 40Mbps
Downstream
and 10Mbps
Upstream
L]
Support for up to
16 PCs

SNMP Support

Self-Installation
Wizard Software

Advanced Diagnostics
Front Panel Display
with Diagnostic LEDs
Software Field
Upgradable
Low Power
Consumption
at Less than 8 watts

http://internet.toshiba.com

cablesales@networks.toshiba.com

949.461.4840

In Touch with Tomorrow

TOSHIBA

TOSHIBA

SR

DOCSIS Certified! Toshiba has
now made DOCSIS certification a
reality. No longer do you have to
settle for a ‘DOCSIS-compliant’
cable modem when you can have
the ‘real thing’.

Toshiba’s DOCSIS Cable Modem has
been certified by CableLabs to meet
the rigorous interoperability require-
ments of the DOCSIS standard. It
also offers many advanced features
designed to make installation and
support easier and less expensive,
e.g., self-installation software wizard,
advanced diagnostics, and fast
provisioning just (o name a few.

The CL CABLELABS CERTIFIED and Design mark. and the term *Cablelabs Cerofred

CablelLabs

CERTI!IFIED

Dare to Compare. We challenge
you. Take a hands-on test drive

and discover for yourself how well
the Toshiba DOCSIS Cable Modem
performs. Speed, ease of installation,
interoperability, supportability...
feature for feature the Toshiba
DOCSIS Cable Modem delivers

the goods and is available now.

Don’t Delay! Give us a call and
we'll arrange a personal test drive
with the ‘real thing’, a Toshiba
DOCSIS Cable Modem.

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

1 Cortifted by Cablelabs™ are certifieatn

wirks of Cable Television Laboratorics, Ing and cannot be used wathout awthornization of Cable Tlevisin Laboratores,




SCTE U ; DATE
SCTE Calls in the Clans

The Society of Cable Telecommunications
Engineers’ first-ever Chapter Leadership
Conference will be held in Exton, Pa., on
March 17. The CLC will provide an op-
portunity for chapter leaders to exchange
information, learn first-hand what’s on the
horizon for SCTE and learn how to take
their chapters to the next level.

When the idea of a chapter leadership
conference was first proposed, headquar-
ters solicited feedback from chapter lead-
ers to determine their interest in such an
undertaking. Steve Allen, Region 1 Direc-
tor expressed his unbridled support “in
casting the mold for the future of our soci-
ety.... to share information and ideas, to
meet headquarters staff and take a look at
where member dues are put to work, and
to formulate future goals and policies that
will benefit the whole of the industry.”

At the CLC , chapter leaders will have
an opportunity to:

* Network with their peers
* Gain an understanding of headquarters

requirements and their connection to
chapter benefits

* Discuss timely and relevant issues

* Interact with the Board of Directors

The agenda is packed with practical in-
formation and materials that can be tai-
lored to suit each chapter. A segment of
the agenda will be dedicated to roundtable
discussions on topics of interest.

There will be ample opportunity to dis-
cuss timely chapter issues related to re-
porting, governance, member recruitment,
revenue generation and industry support,
and to obtain input from peer participants
to aid in developing solutions without
reinventing the wheel.

Conference participants will dine with
the Board of Directors on Thursday
evening, tour SCTE headquarters and
have lunch with the staff on Friday. Atten-
dees who extend their stay over the week-
end will enjoy a Saturday afternoon tour
of Philadelphia.

Bower Heads Conterences Department

Lori Bower has

been promoted to di-
rector of SCTE’s Na-
tional Conferences
Department.

In her new role,
Bower is responsible
for all aspects of plan-
ning and directing the Society’s annual
Cable-Tec Expo and Conference on
Emerging Technologies, as well as SCTE
seminars. This includes overseeing regis-
tration, sponsorship, housing and exhibi-
tion. She previously served as the
convention coordinator for the National
Conferences Department.

Bower has been with the Society for
more than eight years and has worked in
its certification and chapter development
departments. SCTE President John Clark
noted: “Over her eight years with SCTE,
Lori has expanded her knowledge and ex-

perience. I am excited about having such
a qualified internal candidate and look
forward to working closely with Lori as
she leads our National Conferences staff
here in Exton.”

Bower is a Certified Meeting Profession-
al and is working to become certified in
the area of meeting exhibits. She is a
member of the Professional Convention
and Meeting Association and the Ameri-
can Society of Association Executives. She
is also a member of the West Chester, Pa.-
based chapter of the Business and Profes-
sional Women’s Club.

Bower said: “I look forward to continu-
ing the partnership between SCTE and
the broadband vendor community. Pro-
viding quality education to the Society’s
members through Cable-Tec Expo and the
Conference on Emerging Technologies is
a top priority for all of the staff in the Na-
tional Conferences Department.”

Haimowilz
Retires

Long-time
SCTE em-
ployee and
member
Ralph

. Haimowitz
retired Dec:
31. Ralph
has been in-
volved with
SCTE for
more than
27 years, during which he made numerous
valuable contributions t¢ the Society.

Ralph is best known for his willingness
to teach others. Even ag he was learning
about cable TV, he was ialways willing to
pass his knowledge on. Through the years,
he has been able to help many cable tech-
nicians grasp the electronics background
he had mastered.

Ralph’s dedication to {training helped
him to earn the position as SCTE first di-
rector of chapter development in 1988.

SCTE Vice President of Technical Pro-
grams Marv Nelson praised Ralph’s fore-
sight when he put together the first
Chapter Development Handbook.

“l was a chapter officér for the Great
Lakes Chapter, and 1 was very thankful for
the guidance this resourte provided, Nel-
son said. “Ralph’s work made my job asa
secretary much easier. The handbook pro-
vided a concise list of refuirements and the
necessary forms for chapter operations. It
also gave a number of helpful hints on how
to successfully run chapler meetings.”

When asked what he feels is his greatest
career accomplishment he said: “Passing
along the knowledge and experience that 1
have gained to help others is what I've en-
joyed the most. 1 hope that | have helped
people to be better at what they do.”

“Ralph may be retiring, but it is likely he
will continue to contribiite to the Society
for many years to come as one of its many
volunteer members,” Nelson said. “Thank
you, Ralph, for all that you have done to
make this Society what it is today."Ct
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Order today. Delivered tomorrow. A DX Commiiment!

If you're considering stereo for your head-end
line-up, consider the DSE-201 from DX. Its
efficient, compact design will preserve your
valuable rack space (fit three in one rack!) and it’s
amazingly affordable price will preserve your
budget. And better yet, thanks to DX’s impressive
inventories and ongoing commitment to
overnight delivery, we're ready to ship yours

today! This feature-rich unit provides advanced
dual 5-segment audio level LED bar graphs,
composite Baseband and 4.5 MHz outputs and
easy stereo switching for local ad insertion, it’s
the next generation in a long line of breakthrough
products from DX, the world’s leading supplier of
CATYV delivery products. For pricing and vital
statistics, call DX Communications now.

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

DX CommuncatIOns 1s A Division oF ITocHU CABLE SERVICES INC.



By Ron Hranac

Cables Top 10 Technologies

espite what the marketing department says, our industry is largely technology driven.

With that in mind, I've put together —in no particular order —the following list of the

10 technologies that | believe have most significantly impacted the way we do things. That being

said, let's have a look, sholl we?

Broadband push-pull amplifiers

For the first 20-plus years of the cable
industry’s existence, our amplifiers used
single-ended circuitry. Technology im-
provements took us from early vacuum
tube amplifiers that could carry perhaps
two or three channels to 12-channel solid-
state amplifiers. The trouble with single-
ended amplifiers, tube or transistor, was
the distortions (mostly second order) that
they generated.

It was the development of broadband
push-pull amplifiers that really got the
ball rolling on expanding channel capaci-
ty. Push-pull amplifier circuits largely can-
cel second order distortions, allowing the
use of previously off-limits frequencies.
Push-pull amps paved the way for newer
amplifier technologies, including feedfor-
ward and power doubling, both of which
use push-pull technology as their basic
building blocks.

AML microwave

Hughes Microwave brought us ampli-
tude modulated link (AML) microwave.
(1 think the early versions had the Theta
Com label.) This was multichannel mi-
crowave technology using amplitude mod-
ulation (AM), designed primarily for
point-to-multipoint signal distribution.
The significance of this last statement has
to do with the fact that up until AML was
introduced, most microwave technology
used {requency modulation (FM) and was
intended for medium- and long-haul
point-to-point signal transport. FML mi-
crowave just wasn't practical for point-to-
multipoint signal distribution.

AML allowed us to get rid of long trunk

cascades and divide the system into small-
er service areas. The nice thing about
AML was its simplicity. The output of the
receiver was the same VHF spectrum that
was present at the transmitter’s input.
Sound familiar? We do much the same
thing today with fiber.

Satellite distribution

Satellite distribution of video program-
ming came to us in the mid-'70s, forever
changing the way we do business. Up
until this point, cable was little more than
the broadcast retransmission service that
it had been when it got its start back in
the mid- to late 1940s.

Satellite-delivered programming
brought us Home Box Office and other
premium channels and gave birth to the
whole idea of the superstation. It allowed
us to be viable in major metropolitan
areas and was the catalyst for incredible
industry growth.

AM fiber optics

When the cable industry went to opti-
cal equipment manufacturers and suggest-
ed AM transport over fiber, we were
almost laughed out of town. “That'll never
work,” the experts scoffed. “Laser trans-
mitters are inherently single-ended de-
vices and just won’t work for broadband
multichannel transport or distribution.
And you want what kind of noise and dis-
tortion performance?”

Well, they do work, and work well.
Today’s lasers are being optimized for our
AM links. Like AML microwave, AM fiber
initially allowed us to get rid of long
trunk cascades. Today’s fiber technology

.HRANAC—Notes for the TechREEEESEN

has revolutionized our|network architec-
tures, improved quality and reliability, and
in many ways reshaped our very business.

Hormonically reloted carrier
Channelization

Broadband push-pull amplifiers gave us
more channels, but with ever-expanding
upper bandwidths and 50 many channels
those ugly distortions crept up again.
Only this time it was mostly third order
distortions that gave us headaches. What
to do? Broadband feedforward and power-
doubling technology were both still sever-
al years away, and plain/old push-pull was
about stretched to its limit.

Enter harmonically ré¢lated carrier
(HRC) channelization.

In retrospect, it’s simple. Change the
frequencies of all channils so that they fall
on exact multiples of 6 MHz (8 MHz in
the phase alteration ling, or PAL, world).
The idea behind this scheme is that the
third order distortions would fall to zero
beat with the visual carriers, providing
more operating headroom. The distortions
are still there; you just can't see them in
the picture. HRC gave us the headroom
we needed until improvéd amplifier tech-
nologies came along.

Sync suppression scrambling

Although sync suppression scrambling
has largely lost its luster, ¢redit this technol-
ogy for giving us an effective—in its day—
method of conditional ac¢ess (CA). It also
laid down an evolutionary path to address-
ability, full-featured converter-descramblers
(now we call them set topss), and to some
degree today’s digital videt technology.

Sync suppression—fixed, sine wave, dy-
namic, RF, intermediate frequency (IF),
baseband or whatever—thoroughly
messed up the picture so|that subscribers
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not paying for a given channel couldn't
watch it. Unfortunately, though the picture
was scrambled nicely, the sound usually
wasn't affected.

Who among us hasn't had calls from
irate subscribers complaining about the
naughty things they could hear but could-
n't see? What always amazed me was how
long they listened to the scrambled chan-
nel’s audio before calling to gripe.

Directional multi-tap

Those of you who've been in the busi-
ness long enough remember the introduc-
tion of directional
coupler (DC)-based
multi-taps. Pressure
taps worked, but they
created nasty imped-
ance mismatches in
the feeder (can you
say ghosts?), had a
habit of coming loose
(troubleshooting
trick for snowy pic-
tures: tighten the
pressure tap), and
provided a good path
for water to find its
way inside the cable.

Today’s taps have come a long way from
pressure taps. DC-based designs offer a
much better impedance match, excellent
isolation and all-around better perfor-
mance. Now we have power-passing ver-
sions that help us to offer advanced
services such as telephony.

Two-way amplifiers

So, you think two-way is a new technol-
ogy? You might be surprised to learn that
two-way amps have been around nearly 30
years. The ability to transmit signals si-
multaneously in both directions through
the same cable, passive and active, takes
us far beyond the tried-and-true broadcast
architecture that has served us so well.
Two-way amps make real-time interactivi-
ty for real.

F-connectors
1 can see the e-mails now. “How did the
F-connector get into your Top 10 list?!
Don't you know the “F” in F-connector
stands for @#$%&*!?" Well, maybe so,
but it beats what we had before.
Remember the C-connector? The F-con-

“Don’t you know
the ‘F"in
F-connector stands
for @#S%&*1?"

nector was a major imgrovement. No,
don't ask—1 have no idpa what the “F” re-
ally stands for.

On the one hand, th¢ lowly F-connector
can provide a simple, réliable and cost-ef-
fective RF interface. On the other hand,
the lowly F-connector d¢an provide a trou-
blesome, unreliable and, from a mainte-
nance perspective, costly RF interface.

This poor thing still & the cause of most
drop-related service calls (actually, it’s the
way they're installed, nat the connectors
themselves), and we as an industry buy
enough of them every cpuple years to re-
pldce every drop con-
neftor everywhere.

till, you have to
admit the F-connec-
tor has had a signifi-
cant impact on the
way we do things,
good or bad.

Direct broadcast
Satellite

Ah, yes, direct
braadcast satellite
(DBS). Granted, it’s
nof really a cable
technology, but it has had a big-time,
major impact on our budiness. By and
large, the DBS folks are indirectly respon-
sible for our taking cust¢mer service, net-
works upgrades, quality, ireliability and
overall operations much|more seriously.
As annoying as it can sometimes be, com-
petition from DBS has made us better.

Also-rans

Finally, no list would he complete with-
out some runners-up. Hdre I'd add cable
modems, the transistor, 4mplifier hybrids,
digital compression and aybe even coax-
ial cable itself. All are warthy in their own
right, but my list had rodm for only 10.
How about you? What dées your list look
like? If you disagree with my picks, and
some of you certainly will, feel free to
send in your thoughts. We'll share your re-
sponses in the Letters to the Editor section
of a future issue. Ct

Ron Hranac is vice presidant of RF engineer-
ing for Denver-based High Speed Access
Corp. He also is senior tdchnical editor for
“Communications Technology.” He can be
reached via e-mail at rhranac@aol.com.
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FOCUS ON

By Justin J. Junkus

Spreadsheeting Telephony:
Get to the Bottom Line

very successful telecommunications project has two planning dimensions: technical and
economic. Technical people often find it all too easy to get caught up in the technology
and can be tempted to shortchange the economic analysis. Particularly in telecommunications, the

fun part is showing how new hardware and software applications enable delivery of services far

beyond plain old telephone service (POTS). Falling into this trap, however, can cost you.

Cart and horse in proper order

The economic aspects of our industry
are just as important as technology to our
progress in offering new telephony ser-
vices. Economics can be complex, but a
couple of basic checkpoints can help de-
termine whether particular technical solu-
tions make economic sense.

For example, most of us know that over
the life of a service offering, the revenue
from that service must exceed the associ-
ated expense—ideally by a decent margin.
Different services also have different rev-
enue and expense streams. This difference
is a major factor in determining which
services to offer.

Business strategy may modify the prior-
ity of any given service as a customer of-
fering. Timing of revenue and expense
often are important. While the cash flow
over a 10-year period for two projects may
be the same, projects with heavy upfront
costs often are placed lower in the compa-
ny’s priority list.

Competition, however, can change that
list. Missing a market opportunity while
waiting for a newer version of technology,
for example, may mean losing the oppor-
tunity to finance the improvement.

No, not that kind of modeling
Economic modeling is the tool that
management and technical personnel use

to evaluate when technology is ready to

meet markets. Any technical person who
has a pet project, one that he or she
“knows” would be right for the company,
gains a lot of leverage in promoting the
project by understanding and using an
economic model.

The best part is that you don’t need to
be an economist to use the tool; in fact,
many economic models are built using
computer programs with graphical inter-
faces similar to the menus commonly
used for testing and design.

“The model provides
an opportunity to
have good, detailed
discussions with
your vendor.”

— Steve Peterson, Lucent

The engine behind the graphical inter-
face usually is a computer spreadsheet,
such as Microsoft’s Excel. For those not
familiar with spreadsheets, they are noth-
ing more than computerized tables. A typ-

Jsl E P HONY

ical spreadsheet might, for example, show
the relationship existing between sub-
scriber penetration for telephony service
and operator revenue.

The advantage of computer spread-
sheets over manual tables is that formulas
can be built right into the spreadsheet.
The result is that we can quickly see what
happens to our model when we change
one or several inputs.

Basic models require'a user to input
values directly into the spreadsheet. More
elegant models automatically transfer val-
ues from a graphical inferface to the
spreadsheet for calculation.

Vendor models
Vendors are a great source of economic
models. As just a few examples, Arris-In-
teractive, Cisco and Lucent Technologies
have developed telephony planning tools.
The Arris model looks at what happens
to cash flow from a telephony service of-
fering when different chbices are made for
the implementation technology. The
choices are circuit-switched, a hybrid ap-
proach and pure Internel protocol (IP)
telephony. The model user can change
homes passed, penetration, churn and ex-
penses over a 10-year model window.
While the comparisons alone provide
valuable planning inforniation, the model
lets the user decide when IP technology
will be ready enough to provide accept-
able carrier-grade telephany service. Dif-
ferences in cash flows between waiting for
IP and implementing earlier with the al-
ternative technology can then be seen.
The Cisco and Lucent models help de-
termine whether to offer telephony as a
service. In both these motlels, the user in-
puts parameters that define the expected
market, such as homes passed, penetra-
tion, growth rate, take ratg, churn and
pricing. Expenses also are inputs and in-
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clude capital costs, transport, marketing,
sales, administration and design. Cash
flow and discounted cash flow are outputs
that can be compared for each scenario.
The models from these two companies
have other options that are useful in fine-
tuning the decision process. Both compa-
nies have developed sensitivity analyses
that graphically quantify how important a
particular input is to the cash flow. In ad-

dition, both companies have built propri-
etary configuration tools that work with
the model to customize it for a particular
operator’s needs.

The Lucent model is called the Cable-
Connect Business Analyzer and is de-
scribed in a white paper at the Lucent
Web site, www.lucent.com/
cableconnect.solutions/whitepapers.html.
You can contact Arris and Cisco through
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their Web sites to ask for information on
their models. The Weh sites are
www.arris-i.com and www.cisco.com.

The real value

Of course, each vendor’s model is meant
to show the vendor’s product as the opti-
mal solution. That’s why it's important to
note that the real value of any model is
not in its ability to autdmate calculations.
The model’s real value lies in its capacity
to get both you and your vendor working
from the same page.

“ny technical person
who has a pet
project ... gains a
lot of leverage in
promoting fhe project
by unders | nding
and using an
economic model.”

As Steve Peterson, marager of corporate
strategy at Lucent states:  The model pro-
vides an opportunity to have good, de-
tailed discussions with your vendor. It
helps the vendor’s customer understand
the business implications of technology
decisions, and (it) helps hoth the vendor
and the customer validate the assumptions
behind technology decisidns.”

Like I said at the beginning of the col-
umn, it’s easy to get caught up in technol-
ogy because of all the great possibilities
and fun gadgetry. Economic models, how-
ever, help focus on issues that keep our
paychecks coming. Ct

Justin Junkus is president of KnowledgeLink,
a consulting and training firm specializing in
the cable telecommunications industry. He
also is applications enginecring director for
Antec. He can be reached via e-mail at
jjunkus@knowledgelinkinc.com
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Managing Network Complexity

RETURN
By Jennifer Whalen

oday’s cable networks are far more complex than anyone ever imagined. As consolida-

fion and clustering results in fewer, yet dromatically lorger, multiple system operators

{MSOs), the number of devices fo manage is quite staggering.

Jim Luddington, consultant for INT2-In-
ternetwork Integration and moderator of
the Society of Cable Telecommunications
Engineers’ Emerging Technologies 2000
panel on network management, summed
it up best. In the outside plant, MSOs will
have around “35 million passives, 360,000
miles of plant, 1.5 million actives, 175,000
power supplies, 70 optical nodes, 1,800
hubs, 300 headends and 70,000 miles of
fiber. That's coming back to one network
operations center (NOC),” he said.

That's just the start of the management
headache. “We've got a whole bunch of
servers, managing 100 terabytes or so of
digital content. We've got a bunch of
packet switches, circuit-based switches,
muxes and demuxes, and mods and de-
mods—probably tens of thousands of
those across the network,” he added.

If you're not dizzy from the scope of the
network, you haven't considered client de-
vices. “You've probably got 22 million
households. Inside those households,
there's not just our set-tops; now we've
got net-tops—all those appliances at-
tached to the network like the toaster, mi-
crowave, palmtop, the cable modem, etc.,”
Luddington speculated.

“Our networks are not going to get less
complicated. We're going to have to figure
out a way to manage the ever-growing com-
plexity of network pieces,” he concluded.

End-to-end management, a must

The cable industry must come to agree-
ment on a common framework for end-to-
end management of both network
elements and services. Why? Such a plat-
form will integrate multivendor network
and customer premise equipment (CPE),
enable automated provisioning and ser-

vice activation, provide mobile dispatch of
technicians to speed installation, supply
proactive quality of service (QoS), isolate
faults, and improve billing capabilities, ex-
plained Preston Gilmer, senior product
manager for Tellabs.

Two models exist to help cable opera-
tors manage networks with equipment
from multiple vendors—The Telecommu-
nications Management Network (TMN)
model and the Common Object Request
Broker Architecture (CORBA). TMN is fa-
miliar to the telecommunications industry,
although incumbent operators have been
slow to integrate the TMN framework,
said Gilmer. CORBA, on the other hand,
is accepted by the information technology
(IT) community and is now gaining
recognition in communications circles.

Why is a unified framework for end-to-
end management important? “If we can
come up with common information mod-
els, we can take market share from incum-
bents with integrated service offerings,”
said Gilmer.

“We're looking for five to seven key
players in the industry to build the legal
agreements and get together to work on a
common model. The SCTE’s (Hybrid Man-
agement Sub-Layer) subcommittee might
be a place to do that work,” he added.

Quality of service essential

Managing network elements is just one
issue. You've also got to make sure the traf-
fic you send reaches its destination. “The
cable networks are one of the first plat-
forms that are going to provide really con-
vergent applications in the way of data,
video, telephony features and audio. In
order to support that, you need to provide
quality of service,” said Pablo Martinez, so-

lutions manager at Lucent Technologies.

That means your networks must be
aware of the applications they carry so
that programmers can develop intelligent
applications that signal the network of
their bandwidth and priority require-
ments. With such awareness, networks
can dynamically adapt o the needs of
users, Martinez said.

Remember that eleménts at the net-
work’s edge and core perform different
QoS functions. Edge deyices classify, mark
and police ingress traffi¢, and they also
shape egress traffic. Network elements
apply queuing and schedluling to traffic.
Martinez advised that béfore you config-
ure your network elements for QoS, you
profile the traffic types generated by dif-
ferent applications to detide which QoS
treatments are right for ¢ach application.

Keep in mind that with the rapid
growth of Internet protacol (IP) services,
it’s a sure bet that your customers’ traffic
eventually will leave your network, and
off-net traffic will need tb reach your sub-
scribers. “In order to have end-to-end
QoS, you will need a policy management
strategy,” advised Martinez. “A policy
server can talk to other providers’ policy
servers so they can negotiate QoS as traffic
moves from one network to another.”

Until such capabilities|become ubiqui-
tous, consider using QoS-based processing
in those network spots that tend toward
congestion. You can gradually expand the
reach of those systems for end-to-end cov-
erage as QoS techniques become more
widely deployed, he added. Ct

Jennifer Whalen is editor of “Communica-
tions Technology.” She can be reached via e-
mail at jwhalen@phillips.com.
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o STANDARDS

By Ted Woo

DOCSIS on Its Way to ANSI

pon approval by the Society of Cable Telecommunications Engineers Standards Board

(the Engineering Committee), SCTE will submit two Data Over Cable Service Interface

Specification (DOCSIS) standards documents to the American Nofional Standards Institute for

recognition as new American National Standords this year.

The Data Standards Subcommittee recent-
ly balloted DSS 994, titled “DOCSIS Radio
Frequency Interface Specification SP-RFI-
105-99110,” and DSS 995, titled “DOCSIS
Radio Frequency Interface Specification
SP-RFv1.1-103-991105.” These standards
also are known as the DOCSIS 1.0 final
version and the DOCSIS 1.1 draft version,
respectively. Both reached consensus-
adopted status on Dec. 14, 1999.

The DOCSIS high-speed data interface
specifications are designed to permit early
definition, design, development and de-
ployment of high-speed data systems on a
uniform, consistent, open, nonproprietary,
multisupplier interoperable basis. DOCSIS
service itself is intended to allow trans-
parent two-way transfer of Internet proto-
col (IP) traffic between the cable system
headend and customer locations, over an
all-coaxial or hybrid fiber/coax (HFC)
cable network.

Here follow some of the particulars of
each standard.

DSS 994, aka DOCSIS 1.0

An overview of the specification in DSS
994 defines the electrical characteristics
and protocol for a cable modem and cable
modem termination system (CMTS). It
also defines an interoperable condition, so
that any implementation of a cable modem
can work with any CMTS. The upstream
physical media-dependent (PMD) sub-
layer uses a time division multiple access
(TDMA) or an option of frequency divi-
sion multiple access (FDMA) burst modu-
lation format, which provides five symbol
rates and two modulation formats, quadra-
ture phase shift keying (QPSK) and 16-

QAM (quadrature amplitude modulation).
The modulation format includes pulse
shaping for spectral efficiency. It is carrier-
frequency agile and has a selectable output
power level.

“The prime objective
of quality of service
is to define
fransmission ordering

and scheduling on
the RF interface.”

The PMD sub-layer format includes a
variable-length modulated burst with pre-
cise timing, beginning at boundaries
spaced at integer multiples of 6.25 mi-
croseconds apart {(which is 16 symbols at
the highest data rate). Each burst supports
a flexible modulation, symbols rate, pream-
ble, randomization of the payload and pro-
grammable forward error correction (FEC)
encoding. All of the upstream transmission
parameters associated with burst transmis-
sion outputs from the cable modem are
configurable by the CMTS through media
access control (MAC) messaging.

The downstream bitstream is defined as a
continuous series of 188-byte Moving Pic-
ture Experts Group (MPEG) packets. To

improve demodulation tobustness, it facili-
tates receiving hardware for video and data
with provision of the possibility for future
multiplexing of video arid data over the
PMD sub-layer bitstreani. Each one of these
packets consists of a four-byte header fol-
lowed by 184 bytes of payload. The header
identifies the payload as belonging to the
data-over-cable MAC. The mixture of MAC
payloads and those of other services is op-
tional and is controlled hy the CMTS.

DSS 995, aka DOCSIS 1.1

The significant factors of the specifica-
tions in DSS 995 have to do with quality
of service (QoS) and fragmentation. They
include packet classification and flow
identification, service flow QoS schedul-
ing, dynamic service establishment, frag-
mentation and the two-phase activation
model. Protocol mechanisms through
cable modem and CMTS described in this
document are for both upstream and
downstream traffic.

The principle mechanism for providing
enhanced QoS is to classify packets tra-
versing the RF MAC intetface into a ser-
vice flow. A service flow is a unidirectional
flow of packets that is pravided to a par-
ticular QoS. The cable madem and CMTS
provide this QoS by shaping, policing and
prioritizing traffic according to the QoS
parameter set defined for the service flow.
The prime objective of QaS is to define
transmission ordering and scheduling on
the RF interface.

Fragmentation is an upstream cable
modem capability. The CMTS must enable
or disable this capability on a per-modem
basis with a tag length value (TLV) in the
registration response. Once fragmentation
is enabled for a DOCSIS 1.1 modem, frag-
mentation is enabled on a per-service flow
basis through the request/transmission
policy configuration settings. 2
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generator system meets the new UL
standard for Stationary Engine

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

a standby generator and two power
modules, conforms

to the

UL
standard
for uninterruptible

power supply equipment
(UL 1778).

« Quiet Operation- Optional addi-

]

Mininode™

lation space for up to eight batteries.
For new or retrofit applications
that require DC generator powering,
Lectro’s Micronode provides 2.4 kW
output power for distributed net-
work applications. A dual cabinet
compartment design separates the
control section from the generator.

tional noise reduction features are
available for noise abatement in
residential settings.

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

LECTRO

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

Micronode™

GPS Powering Systems —
Your Best Option

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

LECTRO® /.
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Broadband Powering Like
Never Before

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

critical uninterruptible power your

Because They Depend
On Continuous Service

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

The Lectro Family of GPS
Powering Systems are silent sentries

Powering the Heart of

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 Phone: (919) 713-5300

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

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

Email: salesinfo@invensys-energy.com

D

.
_— ———— g

e

—— }/
ol

N W

network needs. Call us today and
discover how Lectro’s Generator
Powering Systems can help ensure
network management peace of mind!
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The Tools 4or

DOCSIS Success

TAKE CONTROL, REDUCE COSTS AND
STREAMLINE OPERATIONS.
THE COREOS BROADBAND

PROVISIONING SYSTEM INCLUDES:

IP ADDRESS AND DHCP SERVER MANAGEMENT

Maximize IP address utilization. Manage multiple
servers from a single interface. Associate IP addresses
with subscriber accounts.

DOCSIS CONFIGURATION
FILE GENERATION
Build dynamic configurations
based on subscriber profiles.
Maintain command and control with
individual security settings. Deliver files
with the high performance TFTP server.

RF LEVEL MONITORING

Improve quality and reliability with affordable
status monitoring. Provide live data to
maintenance and support staff. Gather data for
predictive trend analysis and historical graphing.

WEB BASED INTERFACE

Support subscriber self-provisioning. Enjoy low training
costs and rapid deployment throughout the organization.
Allow remote access from the field and after hours.

TAKE CONTROL TODAY

Contact us to learn more about the CoreQS
Broadband Provisioning System.
Phone +1902-481-5777

Fax +1902-481-5799
E-mail: salesecorenetworks.com

Core Networks Inc.

36 Topple Drive
Dartmouth, Nova Scotio
Network:s Canada B3B 116

WWW.CORENETWORKS.COM
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Baturng 12" of satels g Coverage (7 satelltes @

to 3m antennas. Thig System is designed to take full agy
formed Mega Cable Neighboorhood. The Mega Cable
consists of 7 major cable satellites in a row at 2

2 spacing) on 3 8m
antage of the newiy-

Neighborhood
spacing.

The Mega Feed system's 27" rack boresights on T7 and ~eceives 6
adjacent satellite feeds at 2-6° off-boresight. Extensive testing of systems
performance was conducted on 3.8m and 4.5m antennas at our tes; facility
in Columbia Falls, Montana. The system achieved broadcast quality reception
on all satellites! Many other configurations are possible. Test results and
downlink analyses are available.

1743 MIDOLE RDAD - COLUMBIA FALLS, MT 59912
(406) 257.9590 : FAX (406) 257.9599
WER SITE: WWW.SUPERIDRSATELLITEUSA.CDM

e
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SIGMA
MEGA HER]Z . ZELECTRONICS INC.
Established 1975
4 € » | 4 ”

=

ER, CO

SAVANNAH, GA STLOUIS, MO PHOENIX, AZ
303-779-1717 OCALA, FL HURST, Tx PORTLAND, OR BUTLER, PA
303-779-1749 FAX
www.megahz.com

800-922-9200
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privacy, if enabled, perfo

fragment, as opposed 1 the ¢

) omplete o(1p-
inal MAC frame. pi b

European differences |
Luropean DOCSIS also is mentioned in
DSS 995. 1t will not affect Nortj, 4 e ican
DOCSIS 1.1 modem certification Its gen-
eral concept is that a cable neiwork (HFC
or all coax) uses a shared-medium. tree-
and-branch architecture with analog trans- .
mission. Functions include two-way
transmission with maximum elecrical or
fiber-optical spacing between the CMTS
and the most distant customer terminal of
100 miles, although typical maximum sep-
aration may be 10-15 miles. Similar rules
apply to the differential fiber-optical or
electrical spacing,

For the downstream frequency plan the
cable is assumed to have a passbarid with
a lower edge at 96 MHz and an upper
edge that typically is between 300 and 86+
MHz. Within that passband, analog TV
signals in 8 MHz channels are assumed 10
be present, as well as other narrowband
and wideband digital signals. For up-
stream, the cable system is assumed to
have a passband of 5-65 MHz. Analog sig-
nals in 8 MHz channels may be present, as
well as other signals.

Wrap-up

So thats what SCTE plans 10 send 1o
ANSI. Clearly, ANSI adoption of these
standards will go far toward making true
interoperability and retail modem sales a
reality. It also will help pave the way for
other standards in development. C|

Ted S. Woo, Ph.D. is director of standards for

“Unique” Products For the 21st Century!j

MARCH 2000 -

the Society of Cuble Telecommunications En-
gineers. He can be reached at (610) 363-6888
or twoo@scte.org.
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No doubt about it:

where the return patll

TraiC: " Now Available O" T’."mh.’;”
'G'rlld?((flit‘l]))ll'm91’5é0ﬁf veturi Path Analyzer

ress outbreaks can preveni your

is concerned, ingross

is a hig problern. Left nnchecked, ing

svstem from delivering the Inferel and othier premium services your

subscribers have come to expect. It

tough enough now to catch ingress out-
gt

breaks and fix them before the phone

starts ringing. It'1l be even tougher as

new services fill your return spect:uii,
becaus: tie majerity of ingress will be
hidden by the increased return “traffic.”

How will you detect ingre's we it hiding in your occupied
bandwidths? Fortunziely Trilithic. the leader in digital return path
maintenance technology, has engineered a solution — a solution that
will quite literally change the way you look at ingress. It's called
TraffiControl™ and it's a e
9580 SST Return Path Analyzer.

featiee o e Trilihic Guardian

TraffiControl is an advanced Digital Signal Processing (DSP)

technology that identifies and removes all the legitimate signals from

‘m};u (o .

Management.
\ X . ]

[ 2]
o1t hmatude [Max Hin, Averoge) Ramell
»

— .', Profil’
. v

Yl ™ . s+
T icomtrol™ ieasures and plots irgeess pecir
of "(m(i‘-. Jully occy pied by retrn /I'lojﬁC

New TraffiCoitroi” igts you see ihe ingress inside your system's return traffic

your scanned retn spectrum. What remains is the onc: ¢'nsive
ingress spectrum of your entire return band, which the system

analyzes against user-5e1 ingress limits The best part is th.t
TraffiControl can be programmed o work automatically. Then
when ingress ocouss, the system will tell vou ahout it giving you lime
to respond before it causes problems
MMl poge
g 8 Tvaffionrol is the newest addition
t« the Trtithic Guardian System, the only
fully-integrated, fuly-uig.al fain
return path maintenance products on

the market. With the addition of

aff o'y

through the distribution system, all the way to the headend for

the Cuardian System takes you from the subscriber

complete ingress detection and, most importantly, resolution.
Call now for the full story on the only automated ingress monitor-

ing svstem that gives vou a real-world picture of your system’s

GUARDIAN

Return Path MaintenanceTechnology

return path. [t could mean the
difference between managing
ingress problems or just

coping with them.

¥ TRILITHIC Call Now For A Free White Paper (800) 344-2412, (317) 895-3600
The Engineering Guys (800) 344-2412, (317) 895-3000, (317) 895-3613 (fax), www.rilithic.com




NETWORK GOES DOWN.

YOU NEED TO FIND THE PROBLEM.

YOUNEED TO FIND IT




WHERE DO YOU BEGIN?

With today’s advanced communications networks being
what they are, finding a problem can be like, well, finding a
needle in a haystack. And the longer your network is
down, the more phone calls you get from frustrated customers.

That's why you should look to C-COR.net. We have the expertise
to pinpoint a problem quickly. To offer a solution that keeps
downtime to a minimum. Of course, avoiding downtime
altogether is the goal. And no one is more committed to that goal
that C-COR.net. With more than 40 years in the business, we
have the knowledge to ensure uncompromising network integrity.
And the products to deliver superior network performance.

We can help in all phases of network planning. Including
pre-sale construction, network engineering, installation and
maintenance. In short, we’re here to help with your voice,
video and data communications network. We’re C-COR.net.
And we’re making it a point to answer your needs.

/( C-COR.net

AT THE CORE OF CONFIDENCE.



You just received the
memo from corporate
this morning. It says
vour system is to
have its reverse path
activated and enter
the world of two-way
services. First on the
schedule is high-speed
Internet access using

cable modems.

.. |
By Ron Hranac

“No problem,” you think. “Our system was designed to be two-
way capable. The amplifiers and nodes already have diplex fil-
ters, so all we need 1o do is drop in the reverse amp modules,
set levels, and we're off 10 the high-speed races.”

If you think it's that easy, you're in store for some real surprises.

Back to school

First, you'd better get up to speed on reverse path concepts.
Several good articles and other references have been written on
the subject. Gather a few back issues of Comrunications Tech-
nology and read those articles you were saving for a rainy day.
Now that corporate has told you to fire up the reverse, that
rainy day has arrived. For a list of other references that can
help, see the sidebar “Getting Started” (on page 46).

In-house vs. “outhouse”

Now you must decide whether to use in-house staff or hire a
contractor. Either way, you'll spend somewhere around $1,500 to
$2,500 per mile of plant to fire up the reverse, If you choose a

MARCH 2000 « COMMUNICATIONS TECHNOLOGY
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ctivation?

et Your Upstream Fiber Links Aligned

contractor, realize the going rate for reverse activation and sweep
(which often includes forward sweep at the same time) is in the
$0.20 to $0.30 or more per foot range, plus time and materials
10 fix problems. That $0.20 to $0.30 per foot equals $1,056 to
$1,584 per mile.

Plus, you'll need to add the reverse amplifier hybrids, boards
or modules, which may cost from as little as $30 or $40 each
to $100 or so. Assuming an average of five actives per mile, the
reverse actives could cost another $150 to $500 per mile. Don't
forget pads and equalizers, plug-in diplex filters (if applicable),
and other odds and ends.

If you do the activation yourself, remember test equipment.
I'm an advocate of sweep alignment, which is the best way to get
things running. Multicarrier generators are great for rough bal-
ance during initial alignment, but you can see what's going on
only at the carrier frequencies. How do you know there aren't
frequency response problems in between the carriers? If the re-
sponse isn't {lat, group delay will be a problem, which increases
data carrier bit error rate (BER).

" 4

.

MARCH 2000 + COMMUNICATIONS TECHNOLOGY
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Know your vendors

Let’s assume you're activating the reverse yourself. You've got
all the parts and test equipment, so where do you begin?

First, develop a close relationship with the manulfacturer of
your upstream optical and RF transmission equipment. You're
probably going to be on a first-name basis with that company’s
applications engineers. Obtain detailed block diagrams of the
node and headend equipment. Do the same for the amplifiers
in your coax plant.

Become familiar with upstream test points and test signal in-
sertion points, as well as design and operating specs. If you're
using vintage upstream gear, operational specs likely are based
on onc to perhaps four analog visual carriers. Because you
probably won't be transmitting analog TV channels through
your reverse plant, you need the operating specs translated to
something based on total power, information the manufacturer
will be able to provide. Ideally, the manulacturer will have
characterized the performance of the upstream laser and re-
ceiver combination (and also the coax plant actives), but if not,

P
#’




Figure 1: Simplified two-way HFC network
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review the procedure detailed in the
NCTA’s “Supplement on Upstream
Transport Issues.”

Fiber link alignment

Figure 1 shows a simplified two-way
hybrid fiber/coax (HFC) network. Before
you activate the upstream optical equip-
ment, it’s important to create a headend “X
level” test point. This will serve as the up-
stream alignment reference point for both
the fiber link and the coax distribution ac-

tives. Here’s how the X level idea works.

After the optical link is properly
aligned, insert a reverse test signal at a
level known to be correct into the node’s
upstream test signal insertion point. Mea-
sure the resulting signal level at the head-
end X level test point. Write this number
down; this is your reference for all subse-
quent measurements.

Move to the next downstream amp loca-
tion from the node, and insert a reverse
test signal into the amp's upstream test sig-

Ins and Outs of Reverse Activation

Activating and aligning the reverse path
often is easier said than done. When you
get the green light to fire up the reverse,
there’s more involved than simply plug-
ging in reverse amplifier modules and
setting levels.

You can choose to have contractors
activate and align your system’s reverse
plant, or you can do it yoursell. Assum-
ing you elect to do it with in-house re-
sources, it's important to understand the
basics of two-way system operation.

Next, you need to establish a close re-
lationship with your equipment manu-
facturers. Obtain block diagrams of your
optical link and coax plant distribution
equipment, and understand operating
specifications as they relate to total aver-
age power. Align the upstream fiber links

BOTTOM e LINE

relative to the laser manufacturer’s maxi-
mum recommended total input power,
using a headend “X level” test point as
your reference measurement point.
When aligning the upstream fiber
link, it's important to understand the dif-
ference between the laser manufacturer’s
maximum recommended total input
power and day-to-day operating levels.
The day-to-day operating levels will be
less than the total power spec, requiring
you to understand how to calculate what
they should be. Don't set the operating
level of a single upstream data carrier
equal to the total power level. This will
eliminate valuable operating headroom,
increasing the risk of laser clipping.
Once the fiber links have been proper-
ly aligned, then you can move on to con-
figuring the headend reverse combining
and splitting network, and setting levels
throughout the coax distribution plant.

nal insertion point at a level known to be
correct for that type df amplifier. This
should result in the spme level at the X
level test point as before. If it's different,
install the appropriatd value pad and
equalizer at the amp’siupstream output.
This will result in thejcorrect input at the
node, which gives yoq the proper levels at
the headend.

Go to the next downstream amp, and
do the same thing. Yot ought to get the
same level at your X Igvel test point as be-
fore; if not, set that amp’s output with the
proper value pad and pqualizer. This will
result in the correct irput and output at
the first amp out of the node, as well as
correct levels through the link and back in
the headend.

Got your X level tes} point ready to go?
Good. Now activate the upstream optical
path. Install the reversg lasers and other
actives in the node and the upstream opti-
cal receivers in the headend. Next, verify
optical loss for each upstream fiber (shoot
these fibers with an optical time domain
reflectometer, or OTDR, and save the
traces), and measure optical power levels
at the upstream transniitter outputs and
headend receiver inpufs.

Compare these meadured power levels
to transmitter output ahd receiver input
voltage test points, and record and save for
future reference. Permanently connect the
fibers to the upstream fransmitters and re-
ceivers, and again check test points to
confirm proper operation.

Install optical attenuators

If you find the measured receiver optical
input levels too high fot any of the head-
end receivers—greater than the manufac-
turer’s recommended input level—install
optical attenuators at the receiver inputs.
Excessive optical levels may overload the
receiver (generally the dutput RF stage)
and cause unwanted distortions that may
be incorrectly attributed to laser or coax
plant problems.

Many alternatives arefavailable when it
comes to optical attenudtors. I like the
low-cost ones available from Fotec
(www.fotec.com/attn.htm) and Telonix
(www.telonix.ca/fova.htil). These are
small rectangular plastic blocks that pro-
vide controlled bends in standard 3 mm
diameter jacketed fiber jumpers to achieve
the desired attenuation (up to 5 dB at
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Now your Stealth field unit can “view” Not bad for a day’s work. Just one catch —
headend data from the PathTrak Return Path you can only get this Find & Fix solution from
Monitoring System. Simply put, you can be Wavetek Wandel Goltermann. Want more good
two places at once to quickly find and fix the ideas? Take a look at our full line of Find & Fix ,
source of ingress while cutting down on drive solutions at www.wwgsolutions.com or call | WAVETEK

. WANDEL
time, manpower and work-related frustration. us at 1-800-851-1202 and 317-788-9351. " GOLTERMANN

Communications Test Solutions

© 1999 Wavetek Wandel Goltermann




Figure 2: Reverse fiber link setup based on total power

2 dB pad

+38 dBmV] +40 dBmV

|

<

®

+40 gV

4 dB pad

+38 dBmV} +42 dBmV
1

E

®

®X]

No pad

+38 dBmV  +38 dBmV

<

®

448

+40 dBmV
3d8 ®}<]
5d8

+40 dBmV

6 dB pad

+38 dBmVL +44 dBmV

248

+40 d8mV

<

®

SIS

DK

Figure 3: Reverse fiber link setup based on data carrier optical levels
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Figure 4: Total power examples
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1,310 nm). The plastic blocks have mold-
ed sine wave-shaped channels in them. If
you need 1 dB of attenuation, simply route
the fiber through one sine wave channel.
Need 2 dB? Route the fiber through two
sine wave channels, and so on—no con-
nectors or splices to worry about.

Now it’s lime to plug in some test signals
at the node and see what you get in the
headend. But first, install a high value pad
at the reverse output ¢f all of the first-in-
cascade amplifiers out of the node. This
will maintain a reasonable input impedance
to the node’s reverse stages and reduce the
ingress and other interference that may af-
fect your fiber alignmént process.

If reverse actives are installed before the
alignment process, every reverse amp
should have a high value pad on its out-
put. This will prevent active device over-
load and potential damage. The high value
pads can be replaced when you begin
aligning the coax reverse plant later.

“Uh, fine, Hranac, but what should
those test signal levels be?” Good question.
Remember that suggestion to become
friends with your optical equipment manu-
facturers applications engineers? Now’s the
time to take advantage of that friendship.

Calculating total power

One place you might want to start is
with the manufacturer's maximum recom-
mended total power. (See the accompany-
ing sidebar on page 50 for more
information. See also Figure 2.) Assume
your applications engingering buddy told
you the maximum recommended total
power at the upstream laser’s input is +40
dBmV. The input to the node probably will
be some other value, say +20 dBmV, be-
cause the node or maybe the laser module
likely has an RF gain stage that amplifies
the reverse spectrum belbre applying it to
the laser input. Use the number provided
by the manufacturer, but for the sake of
discussion, we'll assume the laser input’s
total power spec is +40 dBmV.

1f you align the links with this method,
you can use a single continuous wave
(CW) carrier whose amplitude is +40
dBmV, a pair of carriers at +37 dBmV each,
or even four carriers at +34 dBmV each.
To keep things simple, stick with the sin-
gle +40 dBmV carrier for now.

I'm assuming you've gat several identi-
cal older model headend receivers that
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A AVANTRON AT-2000R
CATV SPECTRUM ANALYZER

/

The instrument of choice for analyzing
ingress problems is a spectrum '
analyzer because of its broad input,
excellent resolution, wide dynamic
range and high sensitivity.

a Lightweight, and easy to use,
only 19 Ibs/8.6 Kg

a Battery Operated

a Meets specifications with
60 second warm up

a High Sensitivity C/N, >60 dB
at +5 dBmV

a Fast 3 ms sweep time to catch
transient ingress

a Absolute +/- 0.75 dB amplitude
accuracy over wide temperature
range

a In-service CATV Measurements

a Color LCD screen

a Digital power measurements
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Today's advanced HFC networks
demand more advanced testing out
in the field. Tests such as finding
fast transient ingress, measuring
C/N ratios in excess of 60 dB, accu-
rately measuring digital carriers, and
doing complex proof of performance
testing, all point to using an
advanced CATV Spectrum Analyzer.

While spectrum analyzers with this
capability have been available for
many years, the Avantron AT-2000R
sets a new standard in portability and
ruggedness. At only 19 Ibs/8.6 Kg
(including battery with 2.5 hour oper-
ating time), the AT-2000R is by far the
most lightweight, full featured CATV
Spectrum Analyzer on the market.

Being comprehensive instruments,
spectrum analyzers can be difficult to
use, however, the AT-2000R features
a simple, easy to learn user-interface.

Avantron Technologies Inc.
The OTHER Spectrum Analyzer
Company The MSOs Trust

All CATV Tests

V

Comprehensive CATV tests arem

performed quickly, accurately and
in-service:

* RF Carrier Levels

+ Carrier Frequency

* C/N, CSO and CTB

* HUM Modulation

* In-Channel Response

* Depth-of-Modulation

« Digital Channel Power

Fastest Scan Speed

Finding ingress on the reverse path
can be a challenge, especially since
much of the ingress are fast tran-
sients. Having the fastest scan
speed of any CATV Spectrum
Analyzer, the AT-2000R can scan a
100 MHz span in only 3 ms, ensures
that you will catch all of the tran-
sient ingress. A built-in AM/FM
demodulator allows you to listen to
the interfering signals to help you
determine its source.,

1-800-297-9726

AT-2000R can measure C/N'Fatios'or

greater than 60 dB with only a +5
dBmV signal, eliminating the need
for an external amplifier even at test
points or low level drops.

Most Accurate

With £0.75 dB level accuracy, the AT-
2000R signal measurement functions
are much more accurate than any
spectrum analyzer on the market. The
AT-2000R assures instant accuracy
and repeatability with the AutoCal
feature which automatically calibrates
itself within seconds of power-up

PC Technology

The AT-2000R is designed with PC
technology in mind. Measurement
traces and instrument settings are
stored as records in non-volatile
memory for later printing, or transfer-
ring to a PC. Up to 100 measure-
ments and traces, as well as 64
instrument settings can be stored in
memory for later download. Traces
stored on a PC can also be trans-
ferred back to the instrument so they
can be superimposed on a live trace.



don’t have output level controls. (You'll
see why in a moment.) The top link in
Figure 2 is what I'll call an ideal optical
link for a given transmitter-receiver pair.
That is, for a specific link loss—in this
case 4 dB—the headend receiver output is
the same (or some other specified value,
depending on optical equipment circuitry
design) as the laser input. Let’s call this
the “zero dB link gain condition.”

In the real world, it’s unlikely that your
links will have the same loss, let alone be
of an ideal value. The second link in Fig-
ure 2 has 3 dB of loss. This means the
fixed-gain receiver output will be 2 dB
greater than the first link because of a 2:1

relationship between RF and optical power.

The third link has 5 dB of loss, resulting in
a receiver output that is 2 dB less than the
zero dB link gain condition, and the fourth
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PCI

Technologies Inc.
Tel: (905) 428-6068 Fax:(905) 427-1964
www.pcitech.org

link has only 2 dB of loss, yielding 4 dB
greater output than the first link.

Because the receivgrs in this example
have a fixed gain with no output level
controls, you need tojuse external pads to
attenuate the outputs,to the same value as
the output of the recejver with the lowest
signal level. That is, adjust your receiver
outputs to be the same as that of your
longest optical path.

An exception might be where you have
a couple of long pathy that result in
lower than typical sighal levels. 1f so,
spring for higher power lasers for the
nodes of the affected links. As a last re-
sort, use a high quality post amplifier at
the headend receiver ¢utput on each of
the longest links or combine the outputs
from the very long links and use one post
amplifier. (Be careful Here, and pay atten-
tion to carrier-to-noise, or C/N, and dis-
tortion performance.)

Because the longest path in Figure 2 is 5
dB and its corresponding receiver output is
+38 dBmV, the remaining receivers must
have their levels padded|down to +38 dBmV.
So the first receiver gets a 2 dB pad, the sec-
ond a 4 dB pad, and the !ast a 6 dB pad.

If you have receivers/that incorporate
output level controls, i most cases you

Getfing Started

Congratulations, you'r¢ activating your
reverse path. Before you do, be sure to
review the following pflblicalions,

* National Cable Television Associa-
tion's Recommended Practices for Mea-
surements on Cable Television Systems,
2nd Edition, and the Dctober 1997
“Supplement on Upstream Transport
Issues.” Contact NCTA at (202) 775-
3637. |

* Broadband Return Systems for Hybrid
Fiber/Coax Cable TV Networks, by
Donald Raskin and Dean Stoneback

* Modern Cable Televisioﬁ Technology,
by Walter Ciciora, James Farmer and
David Large

* Society of Cable Telecommunications
Engineers’ return path packages,
which include wdeotaped seminars
covering two-way basics. Contact
SCTE at (610) 363-6888 or
www.scte.org.
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can use those controls instead of fixed padsito set receiver out-
put levels. Be certain you don't set receiver éutputs higher than
the manufacturer’s maximum recommended|specs because of the
distortions that may be generated in the recéivers’ RF output
stages. Conversely, don't set levels too low because you may af-
fect C/N performance.
Now crank up your reverse sweep equipmdnt, setting the sweep
.to alevel around 10 or 15 dB below the laser’d maximum input
.power spec. You will find the recovered sweep} signal at the head-
;end to be at a level comparable to where you et the transmitter—
. that is, 10 or 15 dB below what the maximuni level would have
been with a CW carrier. The difference is thatjnow you can see the

. entire reverse spectrum’ frequency response.

Checking day-to-day operation

So far, we've been going through an alignmént process using
maximum recommended total power as the ugstream laser input.
This is not the same as your day-to-day operating levels, or even
your reverse sweep transmitter level. They will in most cases be
quite a bit lower. You can determine what the levels of specific up-
stream carriers must be by using a couple metRods.

Arguably, the most accurate method involveg calculating levels
based on probability density function, a mathematically intense
process. If you use Scientific-Atlanta equipmen!, your rep can get
you a copy of the company’s Windows-based sdftware that will do
the math for you. The software is a nifty tool bécause you can de-
fine different types of lasers, upstream traffic arld so on, and get
some very accurate results.

Another method that's not as accurate, but will get you in the
ballpark, is the power per Hertz (Hz) method. } involves two
equations you can perform on your scientific calculator. Let’s go
through an example using the optical links in Hjgure 2.

Assuming the maximum recommended total input to the up-
stream laser is +40 dBmV and the reverse path Handwidth is 35
MHz (5-40 MHz), what is the allocated power fér a 3.2 MHz-wide
quadrature phase shift keying (QPSK) data carrier at the input to
the same laser? First calculate power per Hz using the formula:

Power per Hz =

total power - 10log(total bandwidth in Hz)
= +40 dBmV - 10log(35,000,000 Hz)

+40 dBmV - 10(7.54)

+40 dBmV - 75.44

= -35.44 dBmV per Hz

Next, calculate the allocated power for the 3.2)MHz wide digi-
tally modulated carrier using the formula:

Channel power = power per Hz + 10log(channel bandwidth or
channel spacing in Hz)

= -35.44 dBmV per Hz + 10log(3,200,000 Hz)

=-35.44 + 10(6.51)

=-35.44 + 65.05

= +29.61 dBmV

You can see that if the upstream laser’s maximuin recommended
total input power is +40 dBmV, then a 3.2 MHz wide QPSK

UNICATIONS TECHNOLOGY
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Unaerstanding Total Power

In the world of cable, we're used to mea-
suring the amplitude of individual carri-
ers, be they analog TV channels or
continuous wave (CW) carriers. Consid-
er a single CW carrier whose amplitude
is +40 dBmV as shown in Figure 4 (on
page 44). If the +40 dBmV carrier is the
only signal in the spectrum (ignoring the
effect of the noise floor), we can say its
total average power is +40 dBmV.

What happens if two carriers are pre-
sent, each with an amplitude of +40
dBmV? Well, the total average power in
the spectrum has doubled, so it’s now 3.01
dB greater, or +43.01 dBmV, even though
the average power of each individual carri-
er is +40 dBmV. Here’s the math:

Total power = 10log(10+40/10 4 (+40/10)
= 10log(10* + 10%)
= 10log(10,000 + 10,000)
= 10log(20,000)
= 10(4.301)
=43.01 dBmV

In order to maintain a total average
power of +40 dBmV when two identical

digitally modulated carrier’s input power
to the same laser is supposed to be +29.61
dBmV. Keep in mind this is the level at the
laser input. The data carrier’s input to the

amplitude CW carriers are present, we
must reduce the amplitude of each carri-
er to +37 dBmV (actually 36.99 dBmV, a
3.01 dB reduction). Follow along with
your scientific calculator (if you want to
minimize rounding errors, use
36.9897000434 instead of 36.99):

Total power = 10log(10+36.99/10
10+36.99/10)

= 10log(103:699 + 1036%9)

= 10log(5,000 + 5,000)

= 10log(10,000)

=10(4)

=40 dBmV

What happens when we have 10 carri-
ers present? Well, if the average power of
each of the 10 is +40 dBmV, the total av-
erage power will be +50 dBmV. In order
to maintain a total average power of +40
dBmV when 10 identical CW carriers are
present, each carrier'’s amplitude must be
reduced by 10 dB to +30 dBmV.

Total power = 10log(10+30/10 4 10+3%/10
10+30710 . 1+30710 , 1+30/10 4 1+30/10

node will be even less, assuming RF gain
stages are present before the laser. For ex-
ample, if the maximum input to the node
is +20 dBmV (and this produces a total

10+30/10 4 0+30/10 4 7 +30/10 4] +30/10)

= 10log(103 + 103+ 103 + 103 + 103 +
103+ 103 + 1034 103 + 103)

= 10log(1,000 + 1,000 + 1,000 + 1,000
+1,000 + 1,000 + 1,000 + 1,000 +
1,000 + 1,000)

= 10log(10,000)

= 10(4)

= 40 dBmV

This is fine and dandy for discrete carri-
ers. But when you have, say, a 6 MHz-wide
digitally modulated carrier, things get a bit
tricky. I'll not go into the involved math of
“integrating power under the curve.” (This
is one way I've heard uged to describe the
process.) Instead, think of a whole bunch
of discrete carriers squeezed together in the
digitally modulated carrier’s bandwidth. If
you could measure each carrier separately,
then you could use the previous power ad-
dition formula to calculate the approxi-
mate total average power. The point is,
when referring to the average power level
of a digitally modulated carrier, the refer-
ence is to the power within the digitally
modulated carriers entire¢ bandwidth.

power of +40 dBmV at the laser input),
then the data carrier level at the node
input would be +9.61 dBmV.

Why not operate your upstream data

COMING SOON.
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carrier levels at the laser’s maximum recom-
mended total input power? It might give
you nice C/N performance, but it also
would place the data signal too close to the
laser’s clipping threshold. You'd be consum-
ing headroom for the one carrier, leaving
nothing for future services, let alone “safe”
headroom for ingress and impulse noise.
Remember, when the laser clips, nothing

gets through for the duration of the clip-
ping event because the laser effectively has
no light output when it clips. So run signal |
levels where they belong.

Now look at Figure 3 (on page 44). l
Here I've replaced the levels of Figure 2 |
with the data carrier’s levels. When you '
have +29.61 dBmV at each laser input, |
you can see what the operating levels are
in relation to maximum recommended
total power. Don't forget: Your actual lev-
els will be different from the examples I've
been using in this article.

Now you're ready

Only when you've gone through this ex-
ercise can you move on to headend reverse
signal splitting and combining, otherwise
known as RF management. You need to

Your taplock source for over 30 years.
Get your 2000 Budco Cable

Catalog today and get the latest
products and pricing for virtually
every cable tool or installation
application you have. Here’s a list
of just some of the manufactur-
eres you will found in our cata-
log: Cable Maid, Cable Pro,
Cable Prep, Cablematic, Cable
Ready, Jameson, Klein, Lemco,
Louisville Ladder, Progressive
Electronics, Sturgeon Bay,
Tyton and more!

Budco

19
3‘-17’«"-- STABRITY » AURVICE

2000 Cable Gatalog

Get your 2000 Budco Cable Catalog at
www.budcocable.com or call 1-800-331-2246.

know what the operating levels are relative
to maximum levels. This will allow you to
design the splitting and combining net-
work (or properly configure a commercial-
ly manufactured splitting and combining
network) to give you the correct inputs to
various upstream headend equipment.
Don't design the headend reverse splitting
and combining network based on maxi-
mum levels. [t must be based on the cor-
rect operating levels.

Going the other direction, this exercise
will allow you to properly align the coax
plant amplifiers. When setting up the re-
verse, you have to start at the node and
work your way out from there. The process
is very similar to aligning the upstream op-
tical links. You first need to know the am-
plifier manufacturer’s maximum
recommended operating levels and then set
normal operating levels relative to that.

Follow these steps, and you're on your
way to a trouble-free return path. Cy

Ron Hranac is vice president of RF engineer-
ing for Denver-based High Speed Access
Corp. He also is senior technical editor of
“Communications Technology.” He can be
reached via e-mail at rhranac@aol.com.
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Dr. Henry Nicholas, I1I, president and CEO of Broadcom Corp.,
discusses the future of customer premise products such as ad-
vanced set-tops and cable modems during his keynote address at
Emerging Technologies 2000. Photos courtesy of SCTE.

o

N Iy

= ’l,

ompression,
sluld Networking

s Cable M

v

Y
’

MARCH 2000 « COMMUNICATI (KSR RN INo IR

ET 2000




By Jennifer Whalen and Doug Larson

Technologies Race Ahead

Helps Engineers Prepare

s you grapple with the launch of bandwidth-intensive services such as video-on-de-

mand (VOD) and the emergence of video streaming over the Internet, you may be

wondering how your network will be able to carry all that traffic. What's more, how

will your customers ever distribute these new multimedia services throughout their homes?

If these issucs keep you up at night, then the recent
Society of Cable Telecommunications Engineers’ Con-
ference on Emerging Technologics was the place to be.
Some of the best minds in the industry illuminated
where technology is headed in these critical areas.
New compression algorithms such as wavelets and
fracials will enable you to squeeze more content down
your pipe. Plus changes are in progress to that old fa-
vorite, Moving Picture Experts Group (MPEG), which
will enable your networks to handle an influx of mul-
timedia services at a variety of low and high bit rates.
The most common form of video compression is, of
course, MPEG, which is based on the Discrete Cosine
Transform (DCT) encoding algorithm. This algorithm
breaks MPEG video images into 8-pixel by 8-pixel

squares, which then are combined to form macroblocks.

MPEG’s compression efficiency comes from its pre-
dictive abilities. “Where you really save with compres-
sion is looking from one picture to the next. You don't
want to compress each frame separately, but you want

MARCH 2000 « COMMUNICATIONS TECHNOLOGY

to look at the difference between them,” explained
Yvette Gordon, vice president of interactive technology
for SeaChange International.

MPEG uses predictive frames (P-frames) 1o compare
the current frame to the past and determine how
much change there has been from previous frames.
“Likewise, there’s something called the bi-directional
predictive frame or B-frame, which does the same
thing forward and backward. With that, we can get re-
ally high compression rates,” she explained.

If MPEG performs so well, why is anyone interested
in Internet protocol (1P) streaming? “The reason IP
streaming is really good is that there arc algorithms
that provide a lot more compression with the same
video quality as MPEG-2 does for use today. We can
1ake a wavelet algorithm and keep the same video
quality and use 1 Mbps for a very nice high-quality
movie that would take us over 3 Mbps today. It’s just a
matter of which is betier, cheaper and more effective
to stream with—IP or MPEG."



within your subscriber’s home? The ex-
perts at ET 2000 weren't short of answers
there, cither. and—you guessed it—their
answers involved learning vet another
new vocabulary.

Bluetooth. LonMark. HiperLAN. Sounds
like a bunch of gibberish, huh? Well, this
terminology, which today is new to the
cable TV industry, soon will be thrown
around as haphazardly as our good [riends
DOCSIS (for Data Over Cable Service In-
terface Specification) and PacketCable if
the pundits are on target. Along with hun
dreds of other technologies—or combina-
tions of technologies—these promise to
lay part of the foundation of tomorrow’s
networked homes.

And what are these predictions? Well,
one forecast 10 which several speakers re-
ferred was a Yankee Group study that
placed the current number of installed
home networks at 650,000, a figure project-
ed 1o skyrocket 1o 10 million by 2003. Oth-
ers referred 10 a Cahners In-Stat Group
report that estimated multiple personal
computer (PC) households 1o be 21 mil-
lion, 12 percent of which are connected by
some form of home network.

What is it, and what's it look like?

OK, so home networks are a reality, but
what is a home network, you ask? "A sys-

Rich Annibaldi, senior manager of technical
research for Pioneer New Media Technolo-
gies, provides the audience with an overview
of some of the evolving standards in home
networking arena.

Bluetooth integrated with cable modem
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modulator

_<}_

RAM ROM

(able

O Diplex MAC —
filter

i Wired 1/0

Microcontrolle
i roller 5

P

l

QAM receiver

Tuner [T 44 MHz IF [

tem of interconnections among a variety of
devices in the home,” explained panelist
Rich Annibaldi, senior manager of techni-
cal rescarch for Pioncer New Media Tech-
nologies in a preconference tutorial. Today,
these networks mostly take the form of in-
terconnections among PCs and peripheral
devices, such as printers or fax machines,
using existing phone or power lines or
emerging wireless technologies.

But tomorrow will be a whole different
ballgame. So, what exactly will tomorrows
home network look like? Well, thats any-
one’s guess, but CT’ Justin junkus offered
the audience
one possible
scenario for
what he dubs
the “media me-
diator” home
network. "This
is where the
phone and the
entertainment
center are under
supervision of a
centralized con-
troller,” said
Junkus, "and it
works some-
thing like this:
The phone
rings, and a
message flashes
across the TV set that says that you have a
phone call. You answer the phone call via
the remote. The TV program gocs 1o stor-
age so that you can pick it up right from
where you were before. And, by the way.

P —

Microcontraller BT Antenna

controller

RAM | ROM | modem + radic

Source: Silicon Wave, Inc.

the dishwasher also stops because it’s 100
noisy in the background.”

Junkus described hame networking
technology as a rose bush, which tends to
creep all over the place if left to grow on
its own. “We've got a number of technolo-
gy options, and we've got a number of ap-
plications options. and operators are going
to have 1o be somewhat careful in choos-
ing which options they want 1o go with
and what they want to $upport,” he said.

The reason for this can perhaps best
be illustrated by the example of a home
network that uses electrical power distri-
bution. “It’s a highly unbalanced topolo-
gy,” explained Junkus. *Every time you
turn off the light switch. the network
changes.” Moreover. vou have security
considerations as well. What happens to
data on your network once it leaves the
fuse box—the common termination
point in the network—and moves into
the rest of the grid? “You can have filters
on the network, but who's going to put
those filters down on that clectrical dis-
tribution system? Are we going to de-
pend on the consumer having done it
correctly? Are we going to go out there
and do thar?

The choices you make .. .

While panelists took different approach-
es 1o the subject, all agreed that diversity
will be the order of the day in the home
networking market.

“l don't think there will pver be a single
standard for home networking,” said An-
nibaldi. “You're always going to have some
clusters of equipment within the home.” >
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conductor and removes the bonded dielectric, leaving the cable perfectly pre-
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The question then arises, how do you
connect those clusters without causing in-
terference on other clusters? “A cluster
needs to be like the perfect mother-in-
law,” said Annibaldi. “It needs to not inter-
lere and needs to be there when you need
to communicate.”

In the existing wiring area, Annibaldi
focused on 1wo iterations of the Home-

PNA specification for telephone wiring—
HomePNA 1.0 bascd upon Tut Systems’
work and 2.0 bascd on Epigram’s activi-
ty—which he called the “dominant ap-
proach” to home networking using
existing tclephone wiring,

Both approaches use frequency division
multiplexing (FDM) to divide the channel
over the twisted-pair phone line into three
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parts. “The lowest part, from 0 to 3.4 kHz,
handles the plain old tclephone services
(POTS).” explained Annibaldi. “The
midrange of 25 kHz o 1.1 MHz is reserved
for ADSL (asymmetric digital subscriber
line). And the top area, 5.5-9.5 MHz for
the 1.0 spec and 4-10 MHz for the 2.0 spec
are hoth used for home networking.”

HomePNA 1.0, which is available
today from a number of manufacturers,
provides speeds up 10 | Mbps, while the
vet-to-be-finalized 2.0 version will pro-
vide up to 10 Mbps.

“| don't think there
will ever be a single
standard for home
nefworking.”

— Rich Annibaldi, Pioneer New
Media Technologies

Annibaldi’s advice for cable operators
sizing up the home network market? “You
should reallv try 10 avoid obsolescence in
spite of the fact that these are rapidly
evolving standards,” said Annibaldi. “You
need to minimize truck rolls by allowing
subscribers to buy the equipment them-
selves,” he added, while ¢autioning the au-
dience not to support evéry technology
and standard under the snin—a daunting,
if not impossible, task.

Who needs wires

One home networking approach garner-
ing a lot of press coverage these days is
wireless, in particular the Bluetooth stan-
dard, which Silicon Wave Vice President
of Broadband Access Products Chuck
Merk discussed at length.

The Bluetooth specification is targeted
at short-range networking applications
and utilizes the 2.4 GHz lndustrial Scien-
tific Medical (1SM) unlicensed band.

“Bluetooth employs a frequency-hop-
ping spread-spectrum (FHSS) technique
and hops very quicklv—1,600 hops per
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second using short data packets,” ex-
plained Merk, adding that it uses a binary
Gaussian frequency shift keying (FSK)
modulation. “So it’s not high enough for
video, but certainly supports good speed
data and radiates 1 mW with an optional
100 mW."

Today, Bluetooth competes primarily
with HomeRF Working Group's Shared
Wireless Access Protocol (SWAP) and the
Institute of Electrical and Electronics Engi-
neers’ (IEEE’s) 802.11 standard. But Merk
said the advantage goes to Bluetooth for its
fast hopping and short packets, which
make it less vulnerable (o interference and
reduces data transmission latency.

The single-chip solution

Merk, who touted the benefits of wire-
less personal area networks (PANs), also
focused on some of the enabling RF inte-
grated chip (1C) technologies addressing
radio circuits and interfaces into cable
networks.

“The challenges with any of these 1Cs
will be power consumption, the size as

G Technologi

Left: CT5 telephony editor Justin Junkus, also president of
KnowledgeLink, cautions engineers to carefully choose
which home networking technologies to support.

Below: (I-r) Session moderator Doug Semon, Time Warn-
er Cable; Chuck Merk, Silicon Wave; Richard Annibaldi,
Pioneer New Media Technologies; and Justin Junkus,
KnowledgeLink, answer questions op home networking.
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well as the parasitics,” said Merk. Silicon-
on-insulator (SOI) BICMOS (complemen-
tary metal-oxide serrliconductor)
technology promises;to solve these chal-
lenges. SOI BiCMOS ldds a layer of silicon
dioxide (glass) insuldtion between circuits
and the silicon substzate of a circuit board,
which creates isolatidn as low as —92 dB at
1GHz and -79.5 dB a 2 GHz, at 200 pm
spacing. “BiCMOS allbws us to have both
bipolar devices for alllof the RF linear cir-
cuits as well as CMOS devices for the stan-
dard digital,” explaindd Merk.

Where does this technology come into
play in cable home nefworking arena?
Well, today, cable modems use discrete-
component tuners to select a desired chan-
nel from the 862 MHz proadband
spectrum. The remaint’er of the modem
functionality resides in|digital ICs. The goal
is to create a completely integrated modem,
which eliminates the d&crete component
tuner and replaces it wih an IC solution.
Using SOI BICMOS technology, Silicon
Wave is developing a sifigle-chip tuner that
consumes about 750 mWV and supports all
DOCSIS modem paraméters.

Employing SOI BiCMOS technology,
Bluetooth PANs could lte embedded in
cable modems to enablq wireless, two-way
data transfer at speeds Jp to 721 kbps per
module, which would allow for multiple
phone lines or moderatd-speed data con-
nections to devices within the home with-
out the requirement for [Category 5 (CAT
5) cable. (See the accombanying figure on
page 58.)

Yikes, | missed it!

If you weren't able to pin SCTE in Ana-
heim, Calif., for the confkrence, don't
worry. The Emerging Technologies 2000
Proceedings Manual is filled with detailed
information on these topics as well as a
host of others that were discussed at the
conference. Simply contagt the SCTE at
(610) 363-6888 to purchdse a copy. Or
watch the pages of future fissues of Com-
munications Technology as fwe bring you
some of the papers from HT 2000. Ct

Jennifer Whalen is editor bof “Communica-
tions Technology.” She can be reached via e-
mail at jwhalen@phillips.cdm. Doug Larson
is senior editor of “Commurjcations Technol-
o0gy.” He can be reached via e-mail at
dlarson@phillips.com.
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Do You Have the Toaols to Know?

By Bruce Balhmann

unning an Internet information service requires a high degree of

technical expertise and—most importantly—consistency. As the

Internet rushes into an increasing number of customer homes,

the demand to sustain the load generated by new customers will require

substantial attention of Internet service providers (ISPs).

The case where the internet service supplied
1o customers is essentially an always-on
connection provides the most challenging
aspect of maintaining the performance and
scalability of core Internet services.

Core Internet services for always-on
connection providers are indicated in
Table | (on page 70). Internet services
such as dynamic host configuration proto-
col (DHCP), boot protocol (Bootp), trivial
file transfer protocol (TFTP), and network
time protocol (NTP) provide the basis for
a cable modem to function and are of the
infrastructure service type.

Other services such as domain name sys-
tem (DNS), file transfer protocol (FTP), hy-
pertext transfer protocol (HTTP), network
news transport protocol (NNTP), ping,
simple mail transfer protocol (SMTP), and
Traceroute are all client service types.

The remaining services are used by the
ISP’s operations staff to monitor, sustain
and troubleshoot the previous services.

Who does what?

A relationship exists between 1SPs and
their affiliates. Affiliates provide informa-

MARCH 2000 « COMMUNICATIONS TECHNOLOGY

tion services to customers, of which Inter-
net information service is but one compo-
nent. Internet providers supply the
facilities 10 enable an affiliate to provide
Internet services to its customers. This re-
lationship is governed by a contract called
a service level agreement (SLA), among
other agreements. The SLA binds the affili-
ate to the Internet provider and defines
the level of service the affiliate expects.

Within the SLA are several points of in-
terest. Notably, the “Key Performance In-
dicators” and the “Network Services
Conlormance” sections provide the opera-
tional parameters that the Internet
provider has committed to supplying. Key
performance indicators are focused on re-
sponse 10 outages or escalations whereas
network services conformance is con-
cerned with availability. And availability is
key to the customer experience.

Understanding availability

Internet providers use the word avail-
ability to signify the level of reliability they
intend 10 provide in various services they
supply. Availability typically is defined in

terms of percent, with higher percentages
equating to higher reliability.

The availability projections within the
SLA usually are based on the Internet
providers “best effort” 10 measure the ac-
cessibility of the services provided. One of
the most common tools in use today to
measure availability is ping. The ping ap-
plication communicates with Internet
hosts to determine their operational sta-
tus. For example, if a host is operational
(or “up”) the ping application reports it as
“alive.” If the host is not operational (or
“down™), ping reports “no response” or
“request time out.”

Although ping is a useful operational
tool on the Internet, it is not a very reli-
able means of measuring availability. For
example, the host may be up, but the ap-
plication (or service) supplied by the host
could be down. In this case, the availabili-
ty is reported incorrectly. As a result, there
is a difference between application avail-
ability (measured via the application’s
client) and host availability (measured via
ping). Table 2 (on page 72) shows an ex-
ample of this difference based on an actual




BOTTOM o LINE

Monitor the High-Speed Experience

The customer demand for quality Inter-
net access is prompting a change in the
way high-speed data services will be
marketed in the future. Traditional
methods for measuring Internet service
performance will give rise to sophisticat-
ed applications that focus on customer
experience and quality.

Monitoring client experience has the
potential to provide affiliates with the
information they need to quantify the
level of service they receive from Inter-
net providers and guide future agree-
ments for continued service.

Because the customer sees the affiliate
ultimately as responsible for providing
reliable Internet service, the affiliate

sampling performed a1 MediaOne.
Surprisingly, the ISP often does the only
monitoring of availability levels to measure

must seek ways to provide the highest

quality service possible. One of the best

ways (o provide reliable service would
be to pass along these requirements to
the ISP, The following suggests some
ways to accomplish this:

* Establish some means of confirming
the quality and reliability of the service
supplied by the Internet provider

* Establish motivations for the Internet
provider to seek the highest availabili-
ty possible

* Provide customers with access (o cur-
rent status of various applications,
scheduled outage windows and so on

* Provide the data needed to make more
informed decisions on handling trou-
ble calls and coordinating requested
upgrades by the Internet provider

its compliance with the SLA, generally be-

cause the affiliate lacks the means to do so.

However, SLAs typically do not stipulate

the type of monitoring (application avail-

ability or host availability) required. With-

out a specific request for monitoring
method, host availability ofien is the de-

fault because it’s the easiest 10 obtain. As a

result, the monitoring data reported by the

ISP does not always reflect the actual avail-

ability from a custoniers perspective.
Because the affiliate ultimately is respon-

sible for providing the service, it must seek
ways to provide the highest quality service
possible. One of the best ways to provide
reliable service would be to pass along
these requirements to'the ISP Here are
some ways to accomplish this:

* Establish means of ¢onfirming the quali
ty and reliability of the service supplied
by the Internet provider

* Establish motivations for the Internet
provider to seek the highest availability

* Provide customers with access 1o current
status of various applications, scheduled
outage windows and|so on

* Provide the data to make informed deci-
sions about trouble calls and coordinat-
ing requested upgrades by the ISP 2
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Telephony.
Qos.

Tiered Services.

DOXcontroller DOCSIS CMTS

Tell us something
we don't already know.

Telephony. QoS. Tiered Services. The features at the heart of the pocsts 1.1 cable data
specification aren't news to us. At Com21, we've shipped over a quarter of a million cable
modems, and we've developed and supported systems that handle thousands of subscribers
utilizing these features. When we designed the new poxcontroller pocsis 1.1 Cable Modem
Termination System, we built it from the ground up to address the real-world issues you'll
face when you deploy next-generation pocsis 1.1 setvices. So when you're ready to take the
next step in cable data, go with what we know. For more information, visit www.com21.com

or call us at 408.953.9100.

he wait, and the Red Door design are trademarks of Com21, Inc. All specifications are subject to change without notice.
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Providing reliable Internet service helps the affiliate in several Cfeme a TOOI

ways. Increased availability (higher reliability) means fewer trouble The impact that availability
calls and potentially fewer truck rolls. Every trouble-related com- has on things such as call vol-
plaint cuts into sales calls. Increased availability means higher cus- ume, truck rolls and higher
tomer confidence in Internet service via cable, thus opening doors sales is not known at this time.
to sales in new markets. Increased availability also means more sat- However, a tool that allows one
isfied customers, which translates into greater demand. to measure availability to the
minute could be used 1o track call
Table 1: Internet upp|i(ution chart volume, look for trends and establish
some relationships between the two.
Agplication Protocol Protocol 5‘;”’“9 Type 1t is reasonable to expect a relationship be-
L i) 1L A 3 tween call volume and availability. Further analysis could poten-
DHCP Bootstrap protocol upp Infrastructure . . ]
NS " Domain nome system _ UDP/TCP Gt tially derive a cost factor per customer that is absorbed by the
fIp File fransfer 1P Went affiliate as a result of reduced availability. The ¢ost calculated
HTTP The Web TP Client could in turn be used to establish minimum availability levels an
y
NFS Networt file system  UDP/TCP 0|Ps affiliate will accept.
.14 L ] Lt i /0 Thus, having a tool to provide affiliates with up-to-the-minute cal-
NTP Time protocol upp Infrastructure ) - \
Ping 1P Client/0ps culations on availability could help them understand the relation-
SMTP Electronic mail P Client ships between availability and support costs and teduce the burden
POP3 of poor service.
IMAP Providing motivation to 1SPs is a key to establishing realistic
SNMP Network Management  UDP Ops. . licati ice levels. By obtainig the hi [
Tenet Remote login T 0 minimum application service evels. By obiainirig t e lSlOl’.y of an
TFIP " Trivial FIP UDP FlTiocie ISP’s performance, you can establish the average service availabili-
Traceroute ICMP/UDP Client/Ops ty level provided. This average could then be us¢d 1o drive the af-
Source: Medialne filiate’s required service availability levels. Combined with the

impact studies, this could let the affiliate provide incentives for
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Table 2: Availability snapshot
Ping avaitability (%)

Application availability (%)

Service | Day  Month  Yeor Overall

Day Month Year Overall

dns 100 100 100 100

99.14 99.31 99.33 99.33

dns2 100 100 100 100

100 99.86 99.86 99.86

dns3 100 99.99 99.99 99.99

100 99.92 99.92 99.92

dns4 100 99.96 99.97 99.97

100 99.97 99.98 99.98

news 100 99.99 99.99 99.99

100 9994 9993 9993

ntpl 100 100 100 100 100 100 100 100

pop3 99.83  99.18 99.17 99.17 97.96 98.62 98.62 98.62
g 100 99.99 99.99 99.99 | 100 100 100 100

web? 100 100 100 100 | 100 100 100 100

the ISP 10 perform above its required ser-
vice availability, such as a kick-back pre-
mium per customer.

Likewise, service availability levels
below the minimums could result in dis-
counts per customer to let the affiliate re-
cover the added support costs that
resulted from customer calls. Such incen-
tives would allow availability to be treat-
ed equally with other methods of
evaluating an Internet service provider’s
performance.

Saurce: MedioOne

Informed execution

Having the application availability in-
formation provides affiliates with the
means to make informed decisions re-
garding escalation of calls to the ISP’ tier
two services, scheduling of service calls
and acceptance of system upgrades. This
information could drive affiliate requests
for specific application performance up-
grades.

Making informed decisions is a key to
cost savings and reduced outages from un-
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necessary upgrades. Targeting capital ex-
penditures to areas of need (a “scratch
where it itches” approach) provides Inter-
net providers with a means of controlling
costs and increasing operational efficiency.

The shape of things to come

Consideration of client performance as
a driving factor for application availability
levels has not yet reached the mainstream,
and “quality” features such as availability
and reliability play a limited role in
today’s customer selection of an Internet
information service. However, as cus-
tomer’s choices of Internet access become
more equal in terms of speed, capability,
price and flexibility, quality will differenti-
ate one Internet information service from
another.

L “Increased
availability
means higher customer
confidence in Infernet
service via canle, thus
opening doors to sales
in new markets.”

As the market for Internel service shifts
gears 1o begin focusing on quality, affiliales
need 1o be ready to quantify Lhe service lev-
els they want 1o provide. Work-at-home
customers will be among the first to de-
mand high service levels and ‘will compare
options before buying.

Having access 1o up-to-the-minute ser-
vice levels will enable marketing to target
these demanding customers. Thus, such a
tool can help drive up service availability
and empower affiliates’ continied growth
in the future.

Bruce Bahlmann is senior systems engineer
Jor MediaOne’s Internet Servicés Group. He
can be reached at bbahlmann@mediaone.com.
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to expand at a healthy clip, and it got some very welcome regulatory re-

DBS Reaches

Competition for
Digital Video Subs

Heats Up

By Arthur Cole

lief (from its own perspective) in the amended Satellite Home Viewer Act.

That’s the bad news. Now here’s the good. The cable TV
industry. for the most part, is doing everything it should
be doing to meet the threat and continue with healthy
cash flows into the foreseeable future.

First some numbers: Analysts tracking the industry
put the number of U.S. satellite viewers between 11 mil-
lion and 12 million at the end of 1999, compared to a
bit more than 9 million in 1998. That may seem like a
pittance compared to the 67 million cable subscribers,
but consider this: DBS’ growth rate for 1999 was on the
order of 20 10 30 percent last year, and it is likely to con-
tinue the upward trend in 2000. (See graph on page 78.)

“DBS has now reached a point of critical mass,” says
Michael Alpert, president of market tracking firm Alpert
and Associates. “It is poised 10 make a major impact.”

Alpert and others predict that by the end of 2000, DBS
subscribership will have grown to between 14 million and
16 million.

)BS gets local

The reason for this optimism? Changes to the Satel-
lite Home Viewer Act last November essentially re-
moved regulatory restrictions against satellite providers'

lite (DBS) industry. The subscriber base continued

was a banner year for the direct broadcast satel-

delivering broadcast signals to the broad-

caster’s local market, provided they get

the station’s consent.

Other changes include:

* Provisions for must-carry regulations

on DBS providers beginning in 2002, but
only where DBS providers have chosen o provide
local signals

* Permission for DBS providers to continue delivering
nonlocal broadcast signals, even to households receiv-
ing local signals; expires at the end of 200+

* Requirement that the Federal Communications Com-
mission ensure that DBS operators ar¢ not excluding
rural or underserved areas from receiving local signals

Immediately after the Act became law, the leading
U.S. DBS players, DirecTV and EchoStar, shifted local
retransmission plans into high gear.

As of this writing, EchoStar had completed local re-
transmission agreements in 20 top markéts across the
country, including New York, Los Angeles, Chicago, San
Francisco, Boston, Kansas City, Houston and Washing-
ton, D.C. Negotiations were underway for another 30
cities, with final deals expected by late spring.

DirecTV, meanwhile, has inked deals in 10 major mar-
kets, including New York, L.A., San Franclsco. Miami
and Denver. The company has reached agreements with
all 13 of NBC’s owned and operated stations, all 10 of
ABC’ and all 22 of Foxs. »»
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According to DBS executives, all of this ac-
tivity was in direct response to the new law.

“(Amending the Act) lifted a barrier for
many customers who previously chose not
to buy a satellite dish system because they
could not get local channels,” says Marc
Lumpkin, EchoStar's spokesman.

Going to the birds

Of course, agreements are one thing,
and delivering a product is another. To ac-
tually get a local signal, the DBS providers
will have to tweak their delivery services
or get new hardware into the hands of
customers.

“DBS has now
reached a point of
critical mass. It is
poised to make a

major impact.”

— Michael Alpert
Alpert and Associates

The immediate answer is to put all local
stations on a continental U.S. (CONUS)
satellite feed and then program the home
reccivers to pick up only the local chan-
nels. EchoStar and DirecTV already have
done this. In EchoStar’s case, customers
outside of New York will need new dishes
with a second receiver to pick up local sig-
nals beamed from EchoStar 5 at 110°W.
The main channel lineup still will come
from ES 1 and 2, located at 119°W.

DirecTV is likely 1o pursue a similar
strategy in the short term, but ultimately,
it will support local service with a new
satellite, the DirecTV-4S, a Hughes HS-
601HP bird. (Hughes owns DirecTV.) The
bird will spot beam local signals from its
berth at 101°W. A launch is expected at
the end of 2001. (Editor’s note: As “CT”
was going to press, Hughes announced the
sale of its satellite systems businesses to the
Boeing Company in an all-cash transaction
valued at $3.75 billion.) 3»

DBS Local Carriage Agreements

\greements as of Jan. 10 (New agreements were emerging daily as CT went 1o firess):

ABC
DirecTV and EchoStar

Atlanta WSB
Boston WV
Chicago WLS
Dallas WrAA®
Denver KMGH
Detroit WXyz
Los Angeles KABC
Miomi/Ft. Louderdale WPLG
New York WABC
Philadelphia WPVI
Phoenix KNXV
San Frandisco/Oaklond/San Jose KGO
Woshington, D.C. WILA

* pending

DirecTV

(8BS Fox NBC

WGNX WAGA WXIA
WBZ WEXT WHDH
WBBM WELD WMAQ
KvT KXAS KDFW
KCNC KDVR KUSA

Ww) WIBK WoIv
KCBS KTV KNBC
WEOR WSWN WIv)

W(BS WNYW WNBC
KYw WIXF WCAU
KPHO KSAZ KPNX
KPIX KTVU KRON
WUSA WITG WRC

DirecTV has cut deals with all 13 NBC owned and operated stations (0&0s), all 10 ABC O&Os
and all 22 Fox O&Os. In addition, they have signed:

(levelond WEWS
Greenville/Spartanburg, NC WLOS*
Hauston KTRK
Raleigh/Durham WIVD
* pending
EchoStar

Minneapolis/St. Paul KSTp
Nashville WSMY
Pittshurgh WIAE
Salt Lake Gty KTUX
Seattle KING

woI0 Wiw WYKC
WSPA WHNS WYFF
KHOU® KRIV KPRC
WRAL WRAZ WNCN
W WFTC KARE
WKRN WIVE WITv
KDKA WPGH WPXI
Kutv kST KSL
KIRO Komo KCPQ

BOTTOM e LINE

Diversify or Die

No doubt about it: Direct broadcast
satellite (DBS) is making major inroads
into the video market, pulling precious
cash flow away from operators just as
they need it most 1o unleash their own
digital operations. But while analysts ex-
pect DBS to capture a significant chunk
of the TV market in the next decade. it
by no means that cable TV is going the
way of the mastodon.

In fact, the cable future looks bright
when you consider that video delivery
will be only one of many services to be
carried over the wire within the next few
years. True, it probably will continue as
the most significant revenue source, but
the cable industry won't live or die based

on its video operations. Intéractivity,
telephony, data services and others will
help diversify cable’s bottom line so that
success or failure in one budiness won't
kill an entire operation.

That, of course, is if the cable leader-
ship takes the right step today to protect
its interests in the future. Laying the hy-
brid fiber/coax (HFC) groundwork for
the network of the future was the first
step. Now it’s time to roll out services to
the customer in a way that is both easy
to understand and adopt and easy on the
household budget.

In short, if DBS builds its business on
TV subscribers, let them. Cable already
will have expandled its horizons by then.

MARCH 2000 « COMMUNICATIONS TECHNOLOGY
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Look what
Riser-Bond
Instruments has
developed for the
new millennium!

INTRODUCING
The new and improved

Model 1205CXA
TDR Cable Fault Locator...
the next generation

in a great family of TDRs.

Larger and brighter Liquid Crystal Display fora

l d pop-up function

menu for more user-f 7 operation.

: small faults that
sstems or cause digital

plague high ba

signal interruption.

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

Rugged outside plant packaging.

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

Riser-Bond Instruments
is focused on the future!

= Bond | Toll Eree U.S.: (800) 688-8377

|Ser on Telephone: (402) 466-0933
INSTRUMENTS | Website: www.riserbond.com

E-mail: info@riserbond.com
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the front offices of leading multiple system

Figure 1: US. DBS growth projections (millions of subscribers) operators (MSOs), even though there is still
some wishful thinking out there.
30 “We’re concerned about DBS competi-
784 tion,” said Jerald Kent, president and chief
B ] executive officer of Charter Communica-
14 tions at December’s Western Cable Show.
0 202 =~ “But local-into-local 1'don't see as a threat
to the business. Even in major markets,
15 15.8 ] there are still capacity constraints.”
Leo Hindery, formerly of TCI and now
L G CEO of GlobalCenter, was less optimistic at
|| || the Western Show. “Satellite will threaten
! cable,” said Hindery “Those satellite sub-
¢ scribers (who also have cable) that are dis-
1999 2000 2001 2002 2003 pleased with cable will not stay in that state.
Soure: Cboets St Gop They will migrate from cable 10 satellite.
How bad is it? the industry needs to take if it ultimately PBODIB power
So docs this mean the end for cable? is 1o come out on top. And this brings us to $tep one in the
Fun while it lasted. but nows the time to The first is to recognize that DBS does fight against DBS erosion: Clean up your
get while the geuin’s good? Hardly. Cable pose a serious threat to your TV business. system by putting more effort into cus-
still is the dominant player in the TV DBS offers more channels, a cleaner signal tomer service. The days af rapid expan-
game, and it will likely hold the most and now local programming, all for a lower sion are over. Business models no longer
viewers for some years to come. In the monthly cost than most basic packages. stand on wiring new comtnunities. Aside
meantime, there are a number of steps that This realization finally is hitting home in from new subdivisions, just about every
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A Lot Has Changed
in Two Years
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Up and down stream distribution products that
maximize performance, reliability and flexibility
for all your future Network Monitoring and RF
Signal Management needs.

Notes for the Technologist

"Visionteq...the best reverse
path combiners and distribution
units I've seen."

zooo . Y Ron Hranac - Communications Technology
VISISNIEQ:

Broadband RF Produc

L
Model RCD - 1002

8217 West Atlantic Blvd.

Coral Springs, FL 33071

toll free 1-877-797-2649 ph: 954-346-6144
fax: 954-346-6812 www.visionteq.com
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Customer
Friendly

“This is the most user-
Jriendly system, the
very best a consumer can
ask for. All channels are
available on all TVs and
VCRs in a consumers
home and (it) gives full
use of sophisticated fea-
tures such as picture-in-
picture.”

Enhances
Digital Deployment

“We're sold on interdic-
tion technology as the
best solution for this
application.” Blonder
Tongue  bas  been
extremely responsive by
working closely with us
to define and address
our specific technical
requirements.”

*Interdiction Controlling Broadcast Basic Subscribers

Actual comments from Blonder Tongue Interdiction Systems. ©2000 Blonder Tongue Laboratories, Inc. All Rights Reserved.

va

“Our interdiction system
has the lowest DTH
penetration of all our
systems.”

“Interdiction Lets
Us Expand Choices,
Improve Customer
Satisfaction &
Cut Operating Costs

Simultaneously.”

BLONDER
HONCAE

el O

SLIU, SMI & VMI Interdiction - We Have The Solution That's Right For Your System!

One Jake Brown Road, Old Bridge, NJ 08857
(732) 679-4000 « Fax (732) 679-4353
www.blondertongue.com



Figure 2: North American digital cable subscriber projections

(millions of subscribers)

community that can feasibly be wired already is. Instcad, more re-
sources must be devoted to customer service to overcome the im-
pression that cable operators are sloppy and arrogant.

“There certainly does seem to be a lot of animosity with some

158 customers on the part of the cable industry.” says Michele Abra-
hams, senior analyst at Cahners In-Stat Group.

With expectations of poor cable service already in people’s
minds, coupled with the belief that the grass will be greener with a

135

satellite dish, it takes only one blown call to lose a customer these
days. That’s why investment in technical personnel and equipment,
such as mobile dispatching. will be crucial in the coming years.

Hand in hand with customer service, of course, is simplifying
the move to digital cable. Not only must it be cost-competitive
] with satellite, it also must be casy to install. DBS customers who

11.2

try to align their own dishes quickly find out that saving a hun-
dred bucks on a professional installation is not worth the cost

of a blown weekend. The cablc industry has an opportunity to
provide a plug-and-play installation procedure with such digital
scli-provisioning platforms that allow users of retail boxes 10 ac-

cess a Web page to program their device and choose their level

19

of service. If this can be made so simple that evén Grandma can
figure it out, that will be a major advantage for new customers.

2000 2001 2002

Saurce: Cahners In-Stot Group

2003

Neither of thesc measures, of course, will protect your video
business 100 percent from satellite erosion. There always will be

p

MEGA HERTZ ©

WHY PAY $2,200 FOR A
MODULATOR WHEN MUCH
LESS WILL DELIVER THE
QUALITY PICTURE YOU NEED
FOR YOUR SYSTEM

CALL
MEGA HERTZ TODAY
AND SAVE...

OLSON TECHNOLOGY, INC. HAS A NEW MODULATOR,\

Established 1975 THE OTM-4000 (750 MHZ) FREQUENCY AGILE MODULATOR HAS:
» Agility to 750 MHz * 60 dBmV Output Across
* >80 dB Out of Band C/N Ratio the Band
'?égglz‘OLOGY * LCD Menu Screen * Micro-Processor Controlled
INCORPORATED * Channel and Channel ID Text Push Button Tuning

& “Unique” Products For the 21st Century!

AND MEGA HERTZ HAS THEM IN STOCK

-

OTM-4000 (750 MHz)

DENVER, CO SAVANNAH, GA STLOUIS, MO PHOENIX, AZ
303-779-1717 OCALA, FL HURST, TX PORTLAND, OR BUTLER, PA

303-779-1749 FAX

wowmeganzeom  §00-922-9200
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Return Path Maintenance

(You Can't Beat The System)

Only Trilithic offers a Return Path Maintenance System.
he Guardian System goes from the subsg e 1oy 1k ;n.!.. 1o the hedclend o
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The RSVP . Just connect the
GUARDIAN RSVP in place ot the
subscriber's two way terminal and

The 9580-SSR . Up to six SSR field
units can communicate with one
SST simultaneously. The SSR dis-

- —

press the “TEST" button. The RSVP communi- plavs ingress and reverse sweep
cates with a 9580-SST reverse path analyzer information. The 9580 and GUARDIAN
located in the headend, tests the return path, products are a complete return path mainte-
and gives the installer a simple “PASS” or nance system designed to test and service
"FAIL” message and measurement data. the entire return path.

The IsoMeter . Now there is a fast and The 9580-TPX . The 9580-
easy way to test the home cabling tor TPX otfers a very attractive
resistance to signal ingress. The RSVP alternative tor monitoring a
generates a special 28 MI-z test signal. large number of return test
The installer uses the IsoMeter to track points tor ingress at a rela-

down leaks in the cabling. Moving in IE tively low cost. The TPX is

the direction of the leak causes a rise in fully compatible with the 9580-SST, expand-
pitch, quickly pinpointing its location. ing capacity up to 64 test points.

The 9580-SST . The SST headend unit col- Ingress Management Software. Allows the

lects balancing and ingress measurement data operator 10 set up a poweriul ingress monitoring

from one to eight test points, and transmits system 1or hundreds of reverse path test points.

updated measurements to the SSR field units, IngressManagR ™ compares the ingress -

the second component of the 9580 system. spectra measured at each test point to I

The SST operates as an ingress monitor, its own user-settable limits, logs data, i
receiving 80 ingress sounds alarms, calls pagers and initi- —_t

samples per test point, ates other programmed responses it —
- - . . . ) .
— per second. the ingress exceeds those limits. ﬂ ot

o

Call'Now For A Free \White Paper (800) 344-2412 (317) 895-3600
¥ TRILITHIC (800) 344-2412, (317) 895-3600, (317) 895-3613 (fax), www.trilithic.com
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DBS subscribers are expected to grow to
28.4 million by the end of 2003. Digital

cable subs are pegged at 15.8 million for
the same period.

some dishes in your service area. That's
why it is incumbent upon the cable indus-
try to broaden its horizons beyond mere
video delivery. Telephony, data services, in-
teractivity—all these things will help di-
versify the industry so that we dont win
or lose over a single service.

‘The cable industry has got to be con-
cerned with what DBS is doing," Alpert
says. “The only response tan be to hype
the Internet connection and provide as
many digital channels as possible to pro-
vide more choices.”

If anything, now is a unique time in his-
tory, where all segments of the telecom-
munications industry hold their destinies
in their own hands. Cg
Art Cole is a contributing editpr to “Commu-
nications Technology.” He can be reached at
acole602@aol.com.

For more information, or to register by phone, please

o
Re ! o n a l contact the SCTE National Conferences Department at
800-542-5040, ext. 239 or e-mail to info@scte.org.
L4
' Ve Contributions or gifts to SCTE are not deductible as charitable
‘ - contributions for Federal income tax purposes.

S ' :
Cable 101 provideson-techm'cal cable s'y‘s'fgm '
March 14 DOCSIS Deployment employees with the basic knowledge to install, main-
Minneapolis, MN tain and service equipment in the tra\diﬁonal,@\)le
television system. Member/Nonmember$459 *

March 16 DOCSIS Deployment v L\M-"
Kansas City, MO Fiber Technology for Technicians'is dg%ned for &

telecommunications technicians*and enginé®rs who, +

March 28-30 Fiber Technology for Technicians need to understand the basics of fiber-optic systém&t
Phoenix, AZ and test’equipment Member $299/Nonmember$349
April 3-5 Train the Trainer DOCSIS Deployment is designed to help broad-
Los Angeles, CA band professionals better understand the elements,
implementation, deployment and impact of DOCSIS.
April 11 DOCSIS Deployment Member $245/Nonmember$295
San Diego, CA
Train the Trainer is designed to teach industry
April 25 Cable 101 personnel to be successful facilitators in a produc-
Philadelphia, PA tive learning environment. Member $595/Nonmember

$645

www.scte.org
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Editor’s | etter

By Rex Porter

he 1900s went out with a bang, but not the kind we

worried about. Y2K didnt shut down the world.
Terrorism didn't ravage U.S. cities. Stock markets rose to
unexpected heights. And then the tech stocks took a
beating. High definition TV (HDTV) was on everyone’s
mind, but didn’t pan out. Rebuilds and upgrades helped
digital TV, but high-speed Internet service stumbled for
want of U.S. standards—then worldwide haggling
between U.S. and international engineers.

Now hybrid fiber/coax (HFC) network owners and
operators have to look for new revenue opportunities. New
services need to repay the costs of system redesign, fiber
cables, advanced network centers and additional
equipment required for digital TV and Internet services.
And it has to interface with our present networks.

By deploying a converged Internet protocol (IP)
network, you can capture those revenues by offering new
services such as telephony, high-speed data, vinal private
networking, integrated messaging and video telephony.
However, providing enhanced IP services over cable has
been as perplexing o cable engineers as providing
enhanced video has been for phone system engineers

Whats the solution? Cable operators need converged
solutions that include telephony, data, operations support
systems (OSSs), service and training from companies
familiar with traditional HFC networks and circuit-
switched telephone systems, plus 1P networks. Not many
cover all these bases. But Lucent is at the forefront of 1P
development and on the cutting edge of its changes.

Lucents R&D labs continue 1o generate new products
for converged 1P networks. For example, Lucent has
developed its OSS around several services, which will
emanate from the headend, network operations center
(NOC) or home office. Lucent has seen the need for
centralized monitoring in HFC networks, unlike the
traditional sub-stations designed into switch-circuit
telephone plants. These solutions will allow status
monitoring of digital signals, pay-per-view (PPV),
telephony, commercial data and residential high-speed
Internet services—without redesigning the headend

Integrating services allows savings in line equipment
and creates an easier method of status monitoring of the
complete system. And the OSS allows the operator to grow
the business by simply adding more modules at the
headend or central control location as needed. In effect,

The Converged Network
Of the 21st Century

adding the OSS can improve other servides while
introducing IP telephony to HFC network customers.

Not only is Lucent delivering new system designs,
but its introduction of a new optical cross-connect that
switches light in a dense wavelength division
multiplexing (DWDM) system offers new vistas toward
switching times and bandwidth allocations.

Lucent’s CentreVu Network Reporting software
provides complete virtual call routing and'other services.
Its PathStar access server can replace a digital subscriber
line access multiplexer (DSLAM), an H.323 gatekeeper, an
edge router and a Class 5 switch. lts Text o Speech
solution lets people read text in upwards of nine languages
in both male and femnale vocal types. A Microsoft product,
soon to be available through Lucent, is Unified Messenger
for Service Providers, which allows voice, Jax and e-mail
messages 1o be received at one inbox, usirg one directory.

How will networks change in the future? If the past
taught us anything, it’s that “technology-change” feeds on
itself, and converged IP networks will repllace traditional
overlays for voice and data services. NO(s probably will
replace headends. NOCs will monitor the status of
powering, laser transmissions, service int¢rruptions and
immediate switching before equipment fzilure.

The discovery of light tapping will l¢ad to fiber-to-
the-home (FTTH), and we won't have HEC networks
anymore—just fiber! 1 expect Lucent to deliver a device
to remove coaxial cable altogether. After 4ll, it invented
fiber. Who knows what device that fiber will connect
into? It may not be a TV set, a computer br any other
device we recognize today. But those fibets will transport
all forms of IP traffic whether they be voige, video or
data. Efficiencies gained from that converged network
will probably pay the “cost of transport” for them all. «
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Interview \\Vith a Leader
IP Networking: Conduit to Cash

By Jennifer Whalen

uch of the discussion of Internet protocol (IP) thus

far has been focused on delivering voice services
over our cable plant. In so doing, we have ignored an even
more compelling argument for IP, that of a converged 1P
voice and data platform. In the interview that follows,
Marty Glapa, chief technical officer for Lucents Cable
Communications Business Unit, considers the technical and
operational efficiencies inherent in a converged network.

J. Whalen: What are the economic advantages of
deploying Lucent’s CableConnect IP solution for voice
and data services vs. circuit overlays?

M. Glapa: Building a converged telephony/data network
raises the common layer for voice and data services from a
physical coax layer to an [P layer. In doing so you gain
efficiencies in capital equipment by sharing equipment
and tightly integrating equipment on both the network
side as well as on the consumer side.

The advantages that we've seen from a purely capital
perspective range anywhere from 30 percent to 50 percent
savings to build a converged network that carries IP
telephony and high-speed data cable modem service.

J. Whalen: Where specifically do you gain equipment
efficiencies with an integrated IP platform?
M. Glapa: With traditional circuit telephony and cable
modem service, you have two different devices in the
consumers home: the cable modem to provide daia service
and the network interface unit (NIU) to provide telephony
service. With a converged iP network, a multimedia terminal
adapter (MTA) in the home provides both the IP telephony
and the cable data modem service via a
single device. You achieve a tremendous
cost savings right there, because you've
gone from two devices o one.

By using the common IP transport
layer, you gain additional capital savings 4 <

45

provision and monitor the infrastructure, rather than
having multiple OSSs as is required for today’ circuit
telephony and cable data modem deployments.

An integrated 1P platform also enables auto-provisioning
of the devices. This achieves further savings because it
requires less human intervention than is needed today. The
winners in this business will be able to automate operations
and minimize the personnel involved in turning up a service.

Finally, given that you've reduced the amount of
equipment needed in the network and at the customer
premise, it means there is less equipment that you need to
maintain. So you save there as well.

J. Whalen: What new revenue-generating services can
you offer as a result of building a converged IP network?
M. Glapa: The fact that we've integrated data and
telephony together at the common logical layer affords
the ability to provide more robust services that can
leverage features from both. IP is the way 1o achieve this.
Circuit-switched solutions will not be able to deliver
integrated broadband services

You'll be able 10 offer services like Web integration
and voice messaging services that allow you to receive e-
mail to voicemail and e-mail 1o fax. You can provide
virtual private networks (VPNs) to offer work-at-home
types of services that allow users to appear as though they
are at work and have access to the kinds of telephone,
data and messaging services they have at work. Streaming
video will be available for video teleconferencing services.

The converged IP network opens up a whole host of
new service potential that can leverage the fact that we've
got a common IP layer, and the highest bandwidth pipe in
the industry. Such new services hold significant revenue
potential for the cable operator. *

Normalized Price/Sub: IP Telephony vs. HSD
Overiay on Circuit (2.5 lines/sub)

Overlay Network

in the network as well. You can now |
share routing/switching equipment, so 35 \
the same equipment that transports 2 i — - 5% Pen-Ckt i
cable data modem service also 3 — -
transports [P telephony service. g 25 P \\ — | N ;m ::::g::

? \::h ‘ 30% Pen-Ckt
J. Whalen: What kinds of s | 5% Pen-P
operational savings can Lucent’s § 15 —= ! l 10% Pen-IP
CableConnect Solution help you = 1 B — - - | | —— 20% Pen-P
achieve? ] — 30% Pen-IP !
M. Glapa: Because telephony and data 05+ — ‘ L
are sharing common infrastructure, it’s Py - ) |
easier 1o have a common operational 20K 40K 100K 200K 400K Converged Network
approach. Savings come from having an HHP  HHP  HHP  HHP  HHP
integrated operation support system Households Passed
(OSS) that can administer, maintain, Source: Lucent
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Comcast and Lucent
Deliver IP Telephony

Successful Field Trial Confirms
Real Worid Viability of VolP

By Arthur Cole

f all the new digital services that cable TV operators
are rolling out this year, the most complex is
Internet protocol (IP) telephony. Not only is the two-way

delivery of packetized data a more challenging technical
feat compared 10 what most cable engineers are used to—
one-way delivery of massive amounts of information—the
network requirements for such things as powering and
emergency service is much more rigid. Besides, your plant
now has to interface to the public switched telephone
network (PSTN) allowing your customers to dial any
number in the world at any time.

And yet cable TV is charging forward into the
telephony world because, well, because its so darn
lucrative. AT&T and Bell Atlantic didn't become billion
dollar companies selling flowers, you know.

The Case for IP

Of all the advanced services, telephony will
probably be the last 10 roll out, most likely hitting the
streets after the public has embraced interactive TV, cable
modems and the rest. But make no mistake: just because
IP telephony is last out of the gate doesn't mean the
public won't be hammering for a new and cheaper way
to reach out and touch someone. In fact, customer
surveys suggest IP telephony is one of the most eagerly
anticipated services cable has to offer, particularly if it’s
available in a flat-fee, unlimited use program like most
Internet services.

In addition, IP telephony is the most cost-eflective
solution for cable because, unlike circuit-switched
telephony, it can be delivered on the same network as that
used for digital video and data. It not necessary to build a
separate network to get into the voice business.

Lucent Technologies is one of the companies leading
the way 1o cable-based IP telephony. The company’ long
history in telephone service (it was the original hardware
subsidiary of AT&T) makes it an ideal partner for cable
systems looking to break into the telephony market.
Already, a number of leading muliiple system operators
(MSOs) are examining Lucent’s CableConnect 1P
telephony system. Most notable is Comcast Corp.5
CableConnect trial in its Union City, NJ., system, the first
field test of a system that is fully compliant with
CableLab’s PacketCable 1.0 specification.

Anatomy of a Trial

The Comcast system utilizes Lucent’s PathStar Access
Server tied to a Cable Router cable modem termination
system (CMTS) provided by Motorola, which also is
providing the multimedia terminal adapter (MTA) in

subscribers’ homes. Lucent and Motorola have an ongoing
agreement to offer the CMTS and MTA prbducts in
conjunction with the CableConnect Solutjons line.

About 25 subscribers are taking partlin the trial, with
expectations that 100 or more could be hboked up soon.
Eventually, the system will be scaled up 14 1,000 or more
subscribers before a full commercial laundh in 2001.

The service delivers high-quality voi¢e and the
familiarity of traditional telephone service; Customers
simply pick up the phone, dial and talk. In addition, the
service supports local and long distance calling, both
within the Comcast plant and “off-network™ over the
public telephone network. As well, there hre emergency
services such as 911, and standard telephione features such
as operator assistance, directory assistanck and others.
More advanced phone services also are ayailable, such as
call waiting, call forwarding and caller II

That not the end of it. Because IP telephony service
is part and parcel 1o the digital voice, video and data
network, possibilities abound through th¢ convergence of
these services. Notification of incoming dalls or email,
along with caller ID, can be delivered 1o the TV set.

One Switch Does it All

The heart of the system is the Path§tar Access Server,
a packet switch that integrates a numberjof separate
functions into a single device. PathStar provides access,
telephony, voice over IP gateway, edge rquting and other
functions on a single 23-inch shelf.

PathStar can be viewed as Lucent’s kntry-level server
for IP telephony. Scaleable to 10,000 customers, it
provides a quick way in for customers ldoking to build an
1P network from the ground up. Lucent jis in the process
of developing the 7R/E packet switch schleable 1o 100,000
customers. The 7R/E is the next generatjon voice switch
for the competitive local exchange carridr (CLEC) market,
which already has a substantial voice network in place.
Once a cable operator is pushing the lindits of the PathStar
system, it is an easy migration to the 7R'E.

So if the CableConnect system is based on such
proven technology, what knowledge is (b be gained from
the Comcast trial? Surprisingly little, extept to determine
that the system works in a real world erdvironment.

One key factor in the installation was determining
the proper RF tuning to support voice dommunications.
The correct RF will vary from plant to glant so its best to
run a sweep of the plant locally 1o mak¢ sure the network
is calibrated to the proper frequency. After that, its preuy
much a question of putting the system through the paces.
All indications are that the Comcast system passes with
flying colors and is ready 10 be deployefl as the primary
phone system. The only real question fér cable operators
is exactly how they want 10 deploy IP t¢lephony.
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Plan First, Deploy Later

One of the first things to determine is whether a solid
business plan will support IP telephony in your particular
system. It’s important to crunch the numbers first to see
what impact the building of the service will have on your
cash flow and capital budget, and then determine if there
is enough revenue potential 1o justify the expense

Another major concern is exactly how to deploy and
market IP telephony. Companies like Comcast are looking
ahead (o converged services where there are all sorts of
cross-promotion and tie-in potential between voice, video
and data. Other systems might take a slower approach,
maybe getting comfortable with the 1wo-way aspect of a
data service before jumping ahead 1o telephony. Suill
others might want to pitch their infant telephony service
as a secondary line. Whichever the approach, Lucent’s
CableConnect system will fit the bill. Not only is it fully
scaleable, but it is engineered to build on and integrate
with other systems that may already be in place.

One-Stop Solution

This ability 1o provide a single, integrated package for
voice, video and data is one of the strengths of the
CableConnect system. The system’s Operations Support
Solution outfits the headend with vital management and
support tools designed to work across ail services. Insiead
of having separate systems for each service, there is one
platform for billing, security, fault detection and correction
and even Web-based customer service and support

The package conforms 1o the Data Over Cable
Service Interface Specification (DOCSIS), OpenCable and
PacketCable specifications, allowing it to work with
compliant third-party hardware and software. This allows
CableConnect 10 fit comfortably with existing systems so
cable operators do not have 1o reinvent the wheel 10
introduce new services

The Power of Partnership

In developing its digital voice, video and data
systems, Lucent is committed to providing the most
cutting edge solutions, even if that means bringing in the
expertise of other manufacturers. As a leader in digital data
network solutions, Lucent has consistently led the field in
the development of timely, cost-effective and innovative
products. But there are times when it makes more sense 10
forge alliances with leaclers in other fields rather than place
the burden on in-house development

Such was the thinking behind the recent agreement
between Lucent and General Instrument announced at the
Western Cable Show last December. The agreement calls
for the two companies 1o jointly develop and market
compatible systems designed to bridge the gap between
Lucents cable network technology and Gl's customer
premises products. The result will be a complete end-to-
end [P telephony solution centered around the PathStar
and 7R/E systems and the 1Q Smart Access family of
products from GI, namely the 1Q Smart SURFboard
SB3500 cable modem and the CentriQ 1000
communications gateway. As well, the Gl NETsentry
software management system will integrate with the Lucent
OSS package 10 form a powerful network management
system to provision, manage and monitor the sysiem.

The combined might of the two companies draws
cable operators and customers alike. Cable operators
receive the advanced network technology of the
CableConnect solution, while end users benefit from the
CentriQ 10005 four separate telephone lines and support
for advanced features like call waiting, DOCSIS-based data
and single distribution point for digital video

Whatever the future holds, whatever new as-yet
undreamed of services take hold on the cable pipeline,
there is little doubt that Lucent will be at the forefront of
the digital communications revolution. e
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Lucent Simplifies Day-to-Day
Operations for Cable Systems

By Arthur Cole

Imemet. Television. Interactivity. Telephony: It doesnt
take a rocket scientist to see that the cable system of

the future is going 1o be radically different from what we

see today. An abundance of new services and new

technologies is poised 1o significantly complicate the way

you do business.

The single most difficult challenge facing the cable
operator of the future will be managing this burgeoning
operation in a way that delivers top-notch quality to the
consumer. For many years the cable business model has
focused on growth: signing up new subscribers was job
No. 1 for most systems, even if it meant skimping on
customer service. But in today’s competitive marketplace,
where customers will be drawn 10 the least expensive,
most reliable communications provider, delivering a rock-
solid set of services will emerge as the primary task.

And here lies the conundrum. The more services you
add, the more complicated your system becomes and the
more difficult it is 10 deliver a smooth-running, dynamic
package to your customers. Think about it: one system
overseeing digital video, another running telephony, several
racks of boxes delivering interactivity, \Web service and
whatever else comes down the pike. All tied into traffic and
billing units that are trying to keep up with service requests,
system orders, pay-per-view (PPV) and all the rest

Clearly what is needed in the headend is an integrated
operations solution that ties all of these elements together,
one that works across all of the emerging digital standards
governing video, data and telephony.

Lucent Technologies has developed the CableConnect
Operations Support Solution (OSS), a medular end-t0-end
software solution that brings control of the various cable
offerings under one set of applications. The sysiem is
modular 1o afford cable operators the flexibility of adding
components as they expand their operations as voice and
data carriers. The OSS solution is being dlesigned as an

open” architecture, with each interface using a
documented, open application programniing interface
(APD that third-party developers can utilize 10 integrate
their solutions into the Lucent architecture. The Lucent
CableConnect OSS architecture is illustrated below.

In developing the OSS system, Lucent has drawn on
its many years as a system provider for the telephone
industry, where reliable service has been a major
consideration throughout its history. The OSS solution is
composed of five key modules

Service Activation
And Billing

An integrated set of systems that works with all services
is the ideal platform 1o allow customer service prolessionals
to order new service, update cusiomer information, schedule
service visits and perform a host of other fanctions. By
integrating the control aspect of all your various services—
voice, video and data—you eliminate virtually all of the
complexity of an environment in which each service had its
own set of applications and data requirements

The benefits of an integrated system are numerous
First, you now have a single cusiomer database that can be
easily mined for usage patterns and profiles to deliver more
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tailored services. You also can more easily develop package-
based discounts and specials and devise flat rate or usage-
based billing offerings. The OSS also offers end-to-end
flow-through service provisioning that quickly activates
new customers and gets revenue flowing in quickly.

Another key component is integrated workforce
management/dispatch functionality that reduces truck rolls
and provides connectivity to technicians in the field.
Lucent is working closely with MDSI Mobile Data
Solutions Inc. to integrate that company’s workforce
management system with the Lucent OSS.

Fault Management

As customer service and support emerges as a key
factor in modern cable systems, the ability to detect and
correct problems in the headend and the plant will
become paramount, especially with the introduction of
telephony services. But again, with multiple services being
carried under an array of network technologies and
standards, keeping track of all the data on your system
could become a monumental task.

The OSS Fault Management module provides advanced
fault detection and isolation across all services. Not only will
this deliver a more streamlined service to the customer, it
cuts costs by eliminating the need to send a technician into
the field 1o determine the source of the problem. Faults are
tracked down, and in many cases repaired, from the
headend. And 24-hour monitoring will often locate and
repair faults before the customer is even aware of them.

Web-Based Customer
Self-Care

Retail sales of digital cable boxes, cable modems and
cable telephony devices will be a tremendous boon to the
industry. [t will end the standard practice of leasing the
ever-depreciating box to the customer and it will provide
more choice and flexibility to the subscriber. But to truly
simplify matters, wouldn' it be great if subscribers could
purchase and install the box on their own and program it
to receive the level of service they desire. Under the OSS%s
Customer Self Care module, they can.

The system provides Web access to subscribers,
allowing them to sign on and modify their service profiles,
report problems and check on the status of their
complaints, review billing records and inquire about
charges, and complete a host of other functions. With the
end users now in control of their service, they are more
likely to select higher tiers of service and increase the
amount of impulse purchases made by customers.

This is the advent of plug-and-play service
management. Subscribers bring home the box of their
choice, plug it in and follow the online guide to their
desired level of service.

improved Inventory
Management

This module acts as a centralized database of network
information, providing operating details and performance
data on all system components from the headend to the
home. The database has an open interface that allows third-
party systems to easily retrieve data for support functions,
such as service availability and alarm correlation.

This is a key consideration for the cable system of the
future, because operators are going to have a broad range
of vendors and service providers to choose from. It is
vitally important that all of these systems be able to
communicate with the central operating system (OS) to
ensure peak performance.

New Service Creation

The New Service Creation module is based on
advanced intelligent services platforms that allow the
introduction of new services operating across all voice,
video and data networks. Among the potential applications
are unified messaging, in which voicemail, e-mail and fax
messages are integrated into one messaging center, follow-
me services and television-based caller ID systems.

Easy Installation

One of the key design concepts behind the OSS is its
ability to smoothly integrate into an existing plant. At the
outset of Internet protocol (IP) telephony, data and other
services, it would be impractical to retrofit and entire
headend. Instead, the OSS builds on what is already in
place by adhering to the emerging Data Over Cable
Service Interface Specification (DOCSIS), OpenCable and
PacketCable standards. Not only will this ensure
compatibility across a wide range of professional cable
equipment, but will give subscribers the peace of mind
that off-the-shelf retail products will not be met with a
brick wall of incompatibility.

Modularity is another important factor in the
development of the OSS system. Capital budgets are not
bottomless pits, and it is vitally important that the
transition from video-only to an integrated service offering
be a smooth one. For these reasons, the OSS modules can
be instatled and put into operation individually as network
requirements expand and budgets allow.

Another design consideration comes from the
realization that Lucent is not the only source of innovative
products in the marketplace. In the drive to develop the
most advanced system, the company is turning to other
manufacturers to compile a broad range of techniques
and technologies.

A prime example is a recent agreement with General
Instrument that will combine that companys NETsentry
management system with the OSS. The result will be a
complete end-to-end provisioning, monitoring and
management system. And as mentioned earlier, Lucent
also has teamed up with MDSI Mobile Data Solutions Inc.
to integrate that company’s workforce management system
into the OSS, providing the ability automatically to
generate work orders and manage field crews via a
wireless data connection.

Clearly, cable is poised to become a significant, even
dominant, player in the telecommunications industry. But
that will only come about if the industry is willing to step
up the reliability of its networks and streamline its
operations to the point where hooking up a cable box or
modem is no more difficult that plugging in a telephone.

Yes, the cable business is growing more complicated
with each passing day and there are significant challenges
ahead. But solutions like Lucent’s OSS are primed and
ready to bring the industry into the 21st Century.
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(Editor’s note: “Communications Technology” continues
its series on cable telephony. For a look at how to plan
your telephony network and what equipment is avail-
able to support your service, see our January 2000

issue, pages 102-122.)
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By Justin J. Junkus

ast month, you discovered

that multiple system opera-

tors (MS0s) can successful-
ly launch telephony services. Now
that you’ve decided to take the
plunge, let’s use the final install-
ment in our series to review the
steps you'll need to take to up-
grade your network and the
generic equipment you’ll need to
capture telephony revenues.

Buiiﬂ ll:so ~«\v'
They 1A

Two-way or no way

Operational two-way is a prerequisite
for any telephony offering, so a plant
upgrade is a “must do” item. As any op-
erator knows, this type of upgrade is not
trivial, but is necessary for many other
revenue-generating broadband services,
including high-speed data and interac-
tive digital TV (DTV).

In many cases, the upgrade has
been a complete redefinition of the
distribution system, such as the one

done by MediaOne in Atlanta in th.
mid-1990s. In addition to increasin’
the upper bandwidth of the system
750 MHz by changing the active
components of the network, Me-
diaOne added fiber hubs and node
and consolidated headends. Specif
cally for telephony, it created a sej
rate synchronous optical network
(SONET)-based fiber ring to conr
to SESS telephony switches at the
new headends.
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While not all upgrades involve as much
redefinition of the distribution network,
several other operators already have com-
pleted the extensions of fiber, addition of
fiber nodes, and amplifier swaps needed
for 750 MHz operation. Increasingly,
many operators are adding even more
bandwidth by upgrading to 870 MHz.
Once the basic network upgrade is com-
pleted, it may be possible to increase
bandwidth in the future by changing the
active lightwave components. Fiber-optic
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system vend