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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.

WORK VIANA

The Phasor Return Path Management System gives you the
speed to catch transient signal impairments as they occur,

the power to perform complex time 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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Director of Standards
SCTE Member since 1995

Dr. Woo administers the over 150 ANSI stan-
dards for the broadband which is comprised of
more than 600 professionals, 125 organizations
and 25 countries. He also provides support for
the SCTE Engineering Committee and its seven
subcommittees.

His days are filled with monitoring technical
research projects, laboratory studies and data
analysis. Woo also handles status monitoring
and transponder interoperability testing. |
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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 1

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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LETTERS TO THE EDITOR

Hranac Wins Filter Praise

Ron,
I'm not much in the habit of sending com-
ments to people, but as a fellow writer for CT,
I have to say good going!
I very much agree with most of your article
(“High-Pass Filters Revisited,” November 1999,
pg. 33) and believe many things within necded
to be said 1o those in the not-using-filters camp.
One problem that I've been unable to substan-
tiate is that filters “may” have a limited life-
span—I've heard 3-5 years. Is this your
understanding as well?

Bruce Bahimann
MediaOne

Editor’s response: I think the limited lifespan idea
probably goes back to the earlier days of filter and
trap designs and manufacturing processes. These
days, most outdoor filters and traps have crimped
and o-ringed cases, plus they're filled with
polyurethane or a similar sealing material during
manufacture. As well, better quality parts are used
to provide improved long-term siability over fre-
quency and temperature. Regards, —RH

Digital Is Different

I just read Ron Hranac’s article in the
November Communications Technolo-
gv on “Preparing for Digital Deploy-
ment.”

That’s a great article, Ron. | especial-
ly enjoyed the section, “Don't Fall off
the Digital Cliff.” I continue to be sur-
prised in my travels around the coun-
try how many people still don't realize
that on a digital signal, the difference
between working perfectly and not
working at all is about 1 dB. It nice to
see articles being written about that.
Digital is different than analog!

Congratulations, Ron, on a
great article.

Rick Jaworshi
Vice President of Marketing
Hukk Engineering

Marketing Ideas

Just read vour marketing editorial (No-
vember 1999, page 8)—great job! 1 have
often wondered why operators only run
other people’s ads. Are they too cheap,

or didn' they think of it? Maybe your
editorial will get them going.

Jim Lepsch
President
Monroe Electronics

Editor’s response: 1 like to think we're
all too busy to consider the options. Or
perhaps service providers need to re-
think how to help the systems they
serve. We often think in terms of “We
always did it that way.” —RP

Expansion
Loop History

I enjoyed your article, (“Corral Cable
Breakage, Deceniber 1999, pg. 138)
but as usual, I have something tojadd.
Some years ago, we experienced se-
vere radial cracking in the bottom of
the flat-botiom loops of 0.750 air di-
electric cable from a leading manyfac-
turer. The problem occurred when
this cable was in spans greater than
100 feet, where anly single expanlion
loops were used. The manufacturer’s
catalog made no mention of loopd. »

Flex Clips

Preserve signal quality
at the drop

...for years to come!

- Tl B W a_
© TCICCiaiiEl rivMuEis
Direct merchants to the telecommunications industry

800-257-2448 - fax: 303-986-1042 - e-mail: mail@dropsupplies.com
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REEL Answers.
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technological advances, field applications, installation

practices, test results —and they can explain how &

Actually, from the moment you purchase ‘
CommScope cable, there is a host of information

these advances affect your system.
at your fingertip via a phone call, email or web site.

* As a technology leader, CommScope actively partners
with the SCTE to write standards and support regional
training seminars.

* On the home front, our Customer Service
Representatives and Tech Support Group keep
up to date by participating in certified training
sessions at the CommScope Technical Training
Center.

* Not to mention, a library of free publication
that have become industry standards—like
the HFC Upgrade Manuals for Coax and Fiber,
CommScope Construction Manual and Tech Tips.

For quality product and superior tech support...
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How Intelligence Travels.
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Charter Launches Wink on Digital Tier

By Art Cole, Contributing Editor

Charter Communications’ Fort Worth,
Texas, system became the first in the com-
pany to roll out the Wink Enhanced Broad-
casting system on an advanced digital
platform, namely the Scientific-Atlanta Ex-
plorer. The company already delivers Wink
on three analog systems across the country,
so performance in Fort Worth “will be criti-
cal” in determining the pace of future digi-
tal launches, said Melinda White, Wink's
vice president of cable sales.

Talk to the TV set: Wink Enhanced
Broadcasting allows viewers to call
up additional text and graphics and
make requests for more information
or to purchase products. Photos cour-
tesy of Wink

Like the analog setups, Wink handles
pretty much the entire installation and
monitoring of the system.

“1t’s basically an ‘interface and play’ oper-
ation,” White said. “We do the installation
and integration into the digital headend.
Then we download the client Wink soft-
ware 10 a box through the controller system
already in the headend.”

The system is designed to run with very
little direct oversight at the headend.

“It runs itself and has redundant systems
built-in,” White said. “We also have the ca-
pability to dial in remotely and monitor

the system. If there ever is a problem
with our equipment, we typically know
before the operator does.”

Wink enhanced programming is deliv-
ered directly to the set-top, allowing
viewers to call up additional text and
graphics and make requests for more
information or to purchase products.
White said
e-com-
merce is
the main
focus at
Wink be-
cause the
company is
able to
share rev-
enue with

High-Speed Road to Cable Telephony

By Doug Larson, Senior Editor

cable operators, helping to defray the ¢ost
of digital network rollouts.

“We're basically displacing the 1-800
number transaction fee that advertisers are
charged,” White said. “When a viewer
clicks on a Wink add, we place the 800
number and charge the advertiser a lower
fee than the 1-800 service bureau. We take
that fee and revenue-share it with the cable
operator. It adds value to the viewer and
creates a revenue stream for the operator.

Most of the data associated with a
Wink program is unique to the service;
Advertisers and programmers utilize a
software development tool to create th¢
interactive content. In some cases, howlev-
er, the content is drawn directly from ex-
isting Web pages.

“We help the programmer maximize
the content that is available,” White said.
“At ESPN, for example, we can access
their data updates in real time, which is
necessary for ever-changing sports scorgs
and the like.”

At the headend, a Wink Response Setv-
er captures all responses and sends the
data to an operations center via the Witk
Response Network, which is run 1hrou$h
the General Electric Information Service
(GEIS). Viewer requests are forwarded {o
the appropriate source, and information is
relayed back to the headend server and
ultimately the home.

Satisfaction with telephone

Wanna know how to capture a telephony subscriber? Give him a

cable modem. According to a recently released report from consult-
ing firm Arthur D. Little, 59 percent of cable modem customers
also are likely to subscribe to an operator’s telephony service. The
corollary to this finding is that the quicker you deploy a high-speed
data offering, the better chance you will have at capturing a telepho-

ny subscriber before someone else does.

The report cautions, however, that unlike video and data services,

Reasons not to buy
cable telephony

cable telephony is a much harder sell for consumers. Of those house-
holds unlikely to make the switch to telephony services delivered over
cable, 74 percent cited satisfaction with their existing service as the

Not enough cost savings

Too complicated to change
Poor cable customer service |
No clear benefits from change \

Cable will be less reliable

Hoppy with current service.

0% 0% 40%  60%  BO%

US households unlikely to subscribe to
cable telephony service

*Includes househalds indicating they will *probobly” or “definitely” not subscribe. Source: Arthur D. Little
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Digitrans

brings something new to
DigiCipher:

Choice.

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

A new perspective

Digitrans, a company fluent in DigiCipher,
introduces the first fully

licensed alternative for

decrypting DigiCipher I ey S

------

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

The choice is yours

Now you have alternatives for decrypting

DigiCipher Il programming and new possibilities

for your broadband network. For more information

on the DTE-7100 IRD, call Digitrans at
1-800-756-3147 or
visit our web site:

———cada bl A AN )

www.digitrans.com.

(/Fr DIGITRANS

DIGITAL TRANSMISSION EQUIPMENT

A

Fluent in DigiCipher".

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

www.digitrans.com
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primary reason for not changing service
providers. (See graph on page 16.) Twenty-
one percent cited lack of greater cost savings.

The bottom line? Cost will be a decid-
ing factor in swaying a telephony sub-
scriber from his existing service provider.
To make significant inroads into the tele-
phone business, cable operators will need
to convince (marketing, marketing, mar-
keting ... get it?) people that switching to
their service will provide better value.

According to the Cable Telephony Study,
cable operators could attract as much as 34
percent of the market and generate an esti-
mated $14.7 billion in revenues for their
telephony service. A similar study conduct-
ed by Arthur D. Little in 1994 estimated the
demand at 25 percent.

The study, which was conducted for
Arthur D. Little by Opinion Research
Corp., surveyed 1,004 adults living in pri-
vate households across the country,

Coming to America
By Doug Larson, Senior Editor

With the recent flurry of mergers, acquisi-
tions and general consolidation within the
operator and vendor communities, it would
seem that true competition is a thing of the
past. Well, almost. Time Warner Cable, an
outspoken proponent of multivendor sys-
tems, has selected United Kingdom-based
Pace Micro Technology as its new set-top
box supplier, marking the set-top vendor’s
first U.S. cable contract.

“The Pegasus strategy is indeed built
upon choices,” said Mike Hayashi,

Time Warner Cable’s vice president of
advanced engineering. “Choices for set-
tops, choices for headend products and
most importantly, choices for applica-
tions. In considering opening up the
market for multiple set-top suppliers,

it is critically important to minimize the
competitive advantage an embedded
conditional access (CA) supplier

may have.”

The contract brings TWC5 total number
of set-top suppliers to three, including Pio-
neer and Scientific-Atlanta.

Under the terms of the 3-year agree-
ment, Pace will supply Time Warner
with 750,000 digital boxes. The 80 MIPS
(million instructions per second) box,

which currently is in development, will
be designed to TW('s “Pegasus” box
specifications and will include an inte-
grated Digital Audio Video Council
(DAVIC) cable modem, PowerTV oper-
ating system (OS) and an electronic pro-
gram guide (EPG). The box will enable
more than 150 channels of analog and
digital TV and interdctive services such
as video-on-demand (VOD)

‘For Pace, this is hugely significant,”
said Neil Gaydon, president of Pace Ameri-
ca. “We set ourselves i goal of trying to be
No. 1 in the world, and the United States is
critical to that achievément. We opened the
door first of all with a deal with BellSouth

in February and to now sign with what
is considered to be the most technically ad-
vanced cable network|in the world ... is
hugely exciting,’

“Pace is a well-established, competitive
set-top supplier in Europe,” said Hayashi.
‘We expect them to bring their innovative
talent and their position as a cost leader to
the U.S. market as well.”

Paces digital cable set-top box for Cable &
Wireless Communications.

In addition to its engineering expertise
and the range of techriologies that the com-
pany has already integrated, including more
than five CA systems, Gaydon said Pace’s
market responsiveness was a major decid-
ing factor in its contract with TWC,

“Out of the 21 pay TV operators we sup-
port, we launched 19 of them from scratch.
We're very rarely late to market, and if we
are late its (only by} a couple of months,”
said Gaydon.

Unlike its two primary competitors,
Scientific-Atlanta and General
Instrument, Pace custom-builds its boxes
for each individual order. The vendor
does, however, have the ability to engi-
neer and deliver a solution for just about
any system.

Gaydon said Pace has a Gl DigiCipher
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GET A RETURN ON YOUR
DIGITAL TEST INVESTMENT

Digital QAM and Return Testing in One Instrument

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

N B HCE -
Fast, full function 5-860 MHz Spectrum
Mode for tracking down ingress.

cescsscscsssccsnsavcassbaccsssscscscncnssssnsssncnsnsansanannss

Introducing The New Hu

CRI200R Digital Signal Analyzer
with return path testing

N*®eesesssracnessrsecacsanttaaseststansasene grececccssscccccscsnbossscaarscancorsaacona .
. .
. .

64 and 256 QAM Measurements with Hukk's
exclusive Automatic Constellation Diagnosis*.

prescsacsscacssncana

Auto Test automatically checks all of your Full functioned Analog and Digital Signal Level Accurate digital power reading over any

digital channels and diagnoses any problems. Meter eliminates the need for a second instrument, bandwidth without correction factors.
See for yourself how the new Hukk CR1200R can solve  3250.p Peachtree Corners Circle
all of your digital and return path testing problems at a Norcross GA 30092
price you would expect to pay for digital only testing. SIS g?giigzggz
Call for a demo in your system todgy. You'll see why Fax: 770,446 6850
Hukk Engineering is the leader in digital cable testing. wwwhukkcom [ENGINEERING

A Sunrise Telecom Company

“Patent pending On-line seminars on digital and return path testing - www.hukk.com
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11 license and manufactured a box for TCI
in 1997. While the box did not result in
an order from TCI, Gaydon said this ex-
perience and its work with TWC gives
Pace the ability to service GI, S-A and Pe-
gasus-type networks.

“The Pace agreement is unique because
they have elected to take out what is
known as a ‘technology’ license to build
set-tops based upon S-As PowerKey con-

The versatile

and easy-to-use
Milenium Dual
Compartment
provides flexible,

high performance.
Only one in the market
to feature multi-tap
housing offering a
choice of single or
dual compartment for
space and cost savings.

ditional access system,” said TWC’s
Hayashi. “This enables Pace to build set-
tops for us from the ground up, including
any silicon that may be required in this
effort. Scientific-Atlanta should be ap-
plauded for pursuing a licensing practice
that permits strong competitors to co-
exist on their own network.”

The first shipment is expected toward
the end of 2000.

Delivering the Future of Communications

Corporate Office:
800 Rirport Road, Annville, PA 17883 USA « (717) 838-33086

Northeast - Hershey, PR
Central-Indianapolis, IN West-San Clemente, CA

Southwest-Houston, TH

Southeast-Sarasota, FL

TUC Technology Center - Chambersburg, PR
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Cisco Acquires V-Bits,
Enters Digital Grooming
By Art Cole, Contributing Editor

Underscoring the brdadband future of the
Internet, Cisco Systams, the dominant
provider of narrowband switchers and
routers, has acquired|San Jose-based V-Bits
Inc. for $128 million

The purchase giveg Cisco access to V-
Bits’ RateMux system, a real-time rate-con-
version and bitstreani manipulation device.

According to Carsgn Chen, vice presi-
dent of engineering al Cisco, the RateMux
system will be integrdted into the Cisco
Universal broadband router “within a year's
time.” This will give the router the ability
to combine 15 channels of video onto a sin-
gle bitstream that opdrators can tailor to
their own needs.

“The missing piec¢ that Cisco has not
had is the ability to take MPEG (Moving
Picture Experts Group) frames, decode
them and groom them to other sources,”
Chen said. “Suppose lyou’re running a dig-
ital TV package with 12 channels, but
your customers only want two of them.
You can groom those! two off and send
them to subscribers. ¥ou'll have null
spaces in between th¢ channels where you
can insert data and video packets.”

RateMux is prograraimable for future up-
grades to allow such services as digital pro-
gram insertion, video-Hn-demand (VOD)
and data broadcasting, The product com-
petes with Terayon Cémmunications’
CherryPicker system.

Cisco also will coninue V-Bits’ other
products, such as the tompany’s Digital Re-
peater, as standalone tnits, Chen said.

The goal is to foster the convergence of
high-speed data, telephony and video ser-
vices under Cisco’s prqduct line.

“There’s been a lot af talk about multi-
media services, but its never been truly
available because there has been no broad-
band access,” Chen said. “Now that the in-
frastructure is in place; it’s all about
transitioning those analog services to pack-
ets, cells and frames.”

Chen said Cisco’s rohiters will be fully
compatible with the ndtwork multiplexing
and transmission systemns of other heavy
hitters in the broadbantl cable industry,
such as Scientific-Atlanta, General Instru-
ment and Harmonic. »
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eturn Path Maintenance

(You Can't Beat The System)

Only Trilithic offers a Return Path Maintenance System.
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The RSVP . Just connect the
GUARDIAN RSVP in place of 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- : plays ingress and reverse sweep
cates with a 9580-SST reverse path analvzer intormation. 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 for TPX offers a very attractive
resistance o signal ingress. The RSVP alternative for monitoring a
generates a special 28 MHz test signal. —[ large number of return test
The installer uses the IsoMeter to track points for ingress at a rela-
down leaks in the cabling. Moving in IH& 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 to set up a powerful ingress monitoring

from one to eight test points, and transmits svstem for hundreds of reverse path test points.

updated measurements to the SSR field units, IngresshManagR ™ compares the ingress ‘

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

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

m samples per test point, ates other programmed responses if ——
per second. the ingress exceeds those limits. h A ik

Call' Now For A Free White Paper (800) 3442412, (3171 §95-3600

@ TRILITHIC  (800) 344-2412, (317) 895-3600, (317) 895-3613 (fax), www.trilithic.com
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«Cable harnesses
*Design and prototyping
*Manufacture & qualification
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VEGAHERTZ® ). SIGMA

DENVER, CO
303-779-1717
303-779-1749 FAX
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Established 1975

“PATHMAKER”
Analog/Digital/QAM Matrix Routing System

* 16x16 to 128x128 * Hot Swappable Modules
* 100+ MHz/CH. ~ » Windows

“PATHMAKER" HAS THE HIGHEST TECHNICAL
SPECIFICATIONS IN THE INDUSTRY!

SAVANNAH, GA
OCALA, FL HURST, TX

ST.LOUIS, MO PHOENIX, AZ
PORTLAND, OR BUTLER, PA

800-525-8386

“Unique” Products For the 21st Century!
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50 Pentium-based systems running the
Unix platform.

“I don't know if we're at the terabyte

level (for storage), but for every 100

u

sers, we're getting samewhere in the

range of 100 MB of data per week,”
Kunkel said.

[2
NEWS BITES

AT&T to Open System to Competition:
In a letter sent to Federal Communica-
tions Commission Chairman William
Kennard, AT&T outlined its plans to
offer consumer choice for Internet service
providers (ISPs). Once AT&T's current
contract with Excite@Home expires in
mid-2002 and techniqal issues are re-
solved, customers in AT&T cable systems
will have their choice of ISPs. AT&T said
it also will provide open access in its
fixed wireless systems next year.

GI Celebrates Digital Milestone: General
Instrument Corp. has shipped its 1,000th
digital headend. The hieadend, which was
sold to Charter Communications’ Jack-
son, Tenn., system, will serve approxi-
mately 24,000 subscribers in the Western
part of the state. With this sale, GIs digi-
tal system deployments now pass more
than 41 million home:

3Com and Cablevision Remove the Mid-
dleman: 3Com and Cablevision have
teamed to create custofner-friendly
modem installs for the operator’s Opti-
mum Online service in Long Island, N.Y.
As part of the agreement, 3Com U.S. Ro-
botics will bundle its Data Over Cable
Service Interface Specification (DOCSIS)-
certified Cable Modem CMX with an In-
stallation Starter Kit, which features a
splitter, cable and an in§tructional video.
Consumers will be able!to purchase the
modem and installation kit at THE WIZ
electronics outlets.

Adelphia to Monitor DWDM Network
With TTC: In a sale valued at nearly $7
million, Adelphia Busingss Solutions has
purchased centralized test management
systems and software fram TTC to sup-
port its dense wavelength division multi-
plexing (DWDM) network expansion and
network control upgrades along the East
Coast. The TTC system will enable the
turn-up of services from DS1 to optical
carrier (OC)-12 at more than 40 Adelphia
sites initially. Ct
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PDI - ELECTRONICS FOR" TEI.ECOMMUNICATIONS

PDI Manufactures: PDI Distributes: We Buy Sell & Trade
Headend Electronics Products needed to maintain and build New or Refurbished:
600MHz, 750MHz, 1GHz Passives CATV, Wireless, Private Cable, MMDS, MDU, Trunk Amps

Teir, CEF, CDF, Brickwall, and Custom Filtters DBS, LANS, and Telco CATV applications. Line Extenders

Specialty Passives Converters

1 GHz Dual Path House Amplifiers PDI also specializes in locating Taps

Private Labeled Splitters hard to find items. Line Passives

and much more!

I Passive Devices Inc. Toll Free: 1.800.242.1606 E-mail: PDI.Electronics@worldnet.att.net
6353 West Rogers Circle ¢ Bay 6 Local: 561.998.0600 Web Site: http://www.pdi-eft.com
Boca Raton, Florida 33487 Fax: 561.998.0608 Hablamos Espanol E Falamos Portugues
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DEPLOYMENTWATCH

By Arthur Cole

Comcast, Lucent Run IP Telephony Test

nfernet protocol (IP) telephony over cable still is in its infancy, and early adopters

of the technology should expect to get their hands dirty during the installafion

and integration phase. However, if all goes well over the next few months, expect o see stan-

dardized equipment within a year that will make it almost a plug-and-play process.

Comcast and Lucent Technologies are the
latest partners to put IP telephony to the
test, ushering in a technical trial among 25
or so users in Comcast’s Union, N.J.,
plant. The trial is to gauge the field-wor-
thiness of CableLabs’ PacketCable 1.0
spec, which provides for IP telephony
under the Data Over Cable Service Inter-
face Specification (DOCSIS).

Because of its real-time nature and the
need for rock-solid network reliability, IP
telephony thrusts the cable operator into a
completely new environment, one of dial-
ing administrators and sophisticated inter-
face technology to exchange carriers.
That’s why today’s trial installations re-
quire a certain degree of customization
and cooperation between headend person-
nel and the vendor, unlike some of the
other interactive providers, such as Wink
and WorldGate, which pretty much han-
dle the entire installation and ongoing sys-
tem monitoring functions.

Early adopter woes

“We got into this business pre-standard.
We still have to work out integration
problems in our labs,” said Jim Blake,
product manager at Lucent. “The (Com-
cast) headend had to give us a lot of help
in understanding their plant and helping
us make sure it was real-time ready. Once

we get into the DOCSIS era, we can move
to a plug-and-play environment.”

The real-time aspect of IP telephony is
the most crucial part of the service. Unlike
most interactive services, where delays or
dropped packets can be overlooked, tele-
phony requires full delivery of all data at
all times. That will require virtually fool-
proof backup power as well as a sophisti-
cated status monitoring operation at the
headend.

For the Comcast trial, the company in-
stalled Lucent’s CableConnect Solutions
system, featuring the PathStar Access Serv-
er and coupled it to Motorola’s Cable
Router CMTS (cable modem termination
system). A pair of workstations for admin-
istrative and routing functions rounds out
the system.

Interoperability

Mark Coblitz, vice president of strategic
planning at Comcast and chairman of the
PacketCable committee, said the technical
trial likely will progress to a full market
trial of several hundred customers and
then on to full deployment where the
hope is a customer count in the thou-
sands. Right now, the challenge is to make
sure IP telephony plays nice with all the
other services and data on the network.

“We haven't found anything dramatic,”

Coblitz said. “We warg to make sure the
DOCSIS modem comes on- and off-line
correctly, that it finds {he right channel to
go back to. We need té see how channel
provisioning works with other services in
the same space.”

Naturally, as more clistomers come on-
line, more gear will haye to go into the
headend. The Motorola Cable Router
CMTS handles up to 6/000 lines per box,
while the PathStar candeliver up to
20,000 lines. If the seryice is a huge hit
with customers, it might even be neces-
sary to boost the number of trunk lines to
the local telephone company.

Other concerns

Coblitz said there arg a number of other
issues to consider with IP telephony. Chief
among them is the conjection to the pub-
lic switched telephone petwork (PSTN).
Right now, Comcast essgntially is using an
extension of the competitive local ex-
change carrier (CLEC) phone numbers of
the 25 trial participants; When it comes
time for a commercial deployment, Com-
cast will need its own sét of numbers on
the PSTN and will have|to provide net-
work intelligence so that calls can be
made to and from anywhere in the world.

“We’ll have a constant bit rate (CBR) for
IP over HFC (hybrid fibgr/coax), which
must be converted to PSTN,” Coblitz said.
“Which technology showld you use and
what will you use going forward? Those
are some key questions. We'll go at it very
systematically. The idea is to deliver tele-
phone service with a set of requirements
from a customer perspective and a regula-
tory perspective.” Cp

Art Cole is a contributing editor to “Commu-
nications Technology.”
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AVAILABLE NOW!

DOCSIS
Cable
Modem

Features:

DOCSIS Certified

Up to 40Mbps
Downstream
and 10Mbps
Upstream
®
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

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'.

Toshibas 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 to name a few.

The CL CABLELABS CERTIFIED and Diésign mark, and the terms “CableLabs Cevttfied”™ or “Certified by Cablelabs

CablelLabs

CERTIFILED

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 1o warn you...
you won't want o settle for less.

dre eertifleation

marhks of Cable Televamion Labaratortes, Inc. and cannot be used without siuthenzation of Cable Television Labaratones, I
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SCTE UPDATE

New Chapter Champion

The Society of Cable Telecommunications Engineers has named

Lilibet Coe manager of chapter and industry relations.

Coe, whose background includes association and nonprofit
social services management, will be responsible for providing
support to the Society’s 73 local chapters. Melissa Hicks, direc-
tor of membership services, said, “Given Lilibet’s diverse experi-
ence and knowledge, 1 am confident that she will have an

immediate and long-lasting impact on SCTE’ chapter relationships and will be a
key resource for chapters seeking to further their success.”

Coe’s duties will include building recruitment and retention through chapter rela-
tions, initiating all communication to and from chapter officers, visiting chapters,
and initiating and maintaining relationships with industry organizations. In addi-
tion, she will manage the annual elections for the SCTE Board of Directors, scholar-
ship programs and the annual Cable-Tec Games.

“I look forward to meeting with local chapter members,” Coe commented, “to lis-

ten 1o their concerns and to work with them to formulate and implement solutions.”

ET 2000: Technology on Tap

SCTE will present the latest technical in-
formation from industry leaders at its
Conference on Emerging Technologies
2000, Jan. 11-13 in Anaheim, Calif.

The conference will kick off with three
preconference tutorials addressing the is-
sues of home area networks, digital modu-
lation and the Data Over Cable Service
Interface Specification (DOCSIS). Moder-

ated by Rex Bollinger of Excite@Home,
the tutorials will feature speakers Rich An-
nibaldi of Pioneer New Media Technolo-
gies, Steve Holmes of Tektronix and
Burcak Beser of 3Com.

Top industry leaders will address the

following topics during the conference

sessions:

* Session A—"Broadband Telecommunica-
tions Applications: DOCSIS and Tele-
phony” with moderator Ron Wolfe of
Excite@Home

* Session B—*“Interactive Services and Ad-
vanced Set-Top Applications” with mod-
erator Leslie Ellis of Paul Kagan and

Associates

¢ Session C—“Home Area Net-
works” with moderator Doug
Semon of Time Warner Cable

* Session D—“Network Manage-
ment Solutions for Digital Broad-
band” with moderator Jim
Ludington of INT2-Internetwork
Integration

* Session E—“Advancements in Dis-
tribution and Transport Architec-
tures” with moderator Patrick
O'Hare of AT&T B&IS

For more information about ET 2000 or
for a registration form, please call (610)
363-3822, e-mail info@scte.org or visit

SCTE's Web site at www.scte.org.

HMS Closes in on
Interoperability

The SCTE standgrds Hybrid Management
Sub-Layer (HMS}) Subcommittee has com-
pleted Phase 2 of its ongoing interoper-
ability workshops for status monitoring
transponders at the Society headquarters
in Exton, Pa. Th¢ workshops help vendors
to continue working toward a standard in
designing and bufilding status monitoring
transponders.

Participating operators included AT&T
Broadband and Internet Services, Time
Warner Cable, Cox Cable, Comcast,
Rogers and Congecole. This workshop, as
with the one prior, offered vendors and
operators the opportunity to conduct lab-
oratory testing in a neutral environment.

HMS is an SCTE standards development
subcommittee whose mission is to define
a standard protocol suite to support cost-
effective interoperability and integration of
status monitoring transponder hardware
and software. The next HMS meeting is
scheduled to be held this month in Ana-
heim, Calif.

For more information on this workshop
or the HMS Subcommittee, contact Dr.
Ted Woo at (610) 363-6888, ext. 228, or

Personnel from several vendors and multiple
system operators (MSOs) joined forces in
Phase 2 of the HM§ Subcommittee’s interop-
erability testing for status monitoring
transponders at SCTE Headquarters in
Exton, Pa..

e-mail twoo@scte.brg. Information on
SCTE’ standards subcommittee meetings
also is available on the Society’s Web site
at www.scte.org. Lt
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MEDIA COMMERCE TECHNOLOGIES

Digital cable convergence is here. Mindport's technologies enable cable operators to embrace the new business
opportunities ahead. We provide world class convergence customer care and billing, conditional access and OpenCable™
digital set-top box design. And we offer expert systems integration and consulting services to insure your success. Superior

integrated technolgy and solutions make Mindport the preferred convergence company.

our customer.

It's a new world. Make interactive
television, advanced services and
high speed Internet access a reality

for your customers.

rating Systems « System Integration & Consultancy « Broadband Internet Systems « Interactive Applications « OpenCable™ Set-top Box
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Mindport's Integrated Business Systems - known as IBS - combines essential customer care and billing
functions for all pay media into a single, cost-effective software application. 1BS is so flexible, it can be easily

re-configured as your needs change. One user-friendly system and one database manages all services,

now and in the future.

on a new
omer Service.

Future-proof customer care and billing
for television, the Internet and

applications you can not yet imagine.

op Box Operating Systems » System Integration & Consultancy e Broadband Internet Systems « Interactive Applications » OpenCable™ Set-top Box
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Today, conditional access systems must be open in order to deliver choice to the operator. They must support
simulcrypt of a single program stream to insure interoperability with other conditional access vendors. And in the
age of convergence media, conditional access is not just about television anymore. Today's CA and IP scrambling
solutions must be able to be easily adapted to new media types. Mindport's Irdeto Access, now deployed in more

than 50 countries, has been a world leader in conditional access technology for more than 20 years.

t your content,
urself.

Conditional access, POD removable
security, IP scrambling and set-top box
design from Mindport.

Open standards for an open future.

ox Operating Systems « System Integration & Consultancy + Broadband Internet Systems « Interactive Applications OpenCable™ Set-top Box
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\ld
irdeto?access Conditional Access and Security for TV and Internef
T Senamenay sreree e Provides affordable, secure and user-friendly conditional access both
in head-end and set-top box. Fully supports OpenCable™. Reference
set-top box designs now deployed to more than two millipn
subscribers worldwide. New IP scrambling solution for Internet-
based pay media meets the security needs of streaming media

providers.

S
mindportdibs Convergence Customer Care & Billing
cusremensann s sehne All essential customer care and billing functions for a varigty of pay
media services combined into a single, highly-flexible software
application. All operating on one computer platform from a single

database.

S
mindportdbis Broadband Internet Systems

Provides a range of tools, technology and services to help tompanies

implement their broadband Internet strategies.
S
mind port? solutions Systems Integration and Consultancy for Pay Media Conwvergence
Troenmmennmmen res ey meme Mindport offers end-to-end systems integration and project
management based on extensive experience in world-wide markets

and a global understanding of the business practices of pay media.

| JJ' _\ Interactive Set-top Box Operating System
OpenTV offers a software platform for pay television operatbrs to run
applications such as electronic program guides, e-commerce and
other interactive services.

OpenCable is a trpdemark of CableLabs.
USA: +1 858 618 3500 « Europe: +31 23 556 2222 « China: +86 106 410 6540 « Australia: +61 299 57 3388 « India: + 191 98 1006 7447 » South Africac +27 11 289 3856.
info@mindportusa.com « www.mindportusa.com
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Set-Top Applications
Session C: Home Area Networks

for Digital Broadband
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Disneyland Hotel ¢ Anaheim, CA ¢ January 11-13
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Session A: Broadband Telecommunications
Applications: DOCSIS and Telephony
Session B: Interactive Services and Advanced

Session D: Network Management Solutions

Session E: Advancements in Distribution
and Transport Architectures

For information, please contact

SCTE e 140 Philips Road *Exton, PA 19341-1318

ET Hotline: 610-363-3822

E-mail: Ibower@scte.org

Website: www.scte.org

Contributions or gifts to the Society of Cable
Telecommunications Engineers are not deductible as
charitable contributions for Federal income tax purposes.
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By Rex Porter

SCTE Hall-ot-Famer
Austin “Shorty” Coryell

ustin “Shorty” Coryell is an original. Not only is he a charter member of the So-

ciety of Cable Telecommunications Engineers, but SCTE inducted him into the Hall
of Fame in May at Cable-Tec Expo '99. | first met Shorty years ago. But it was while | was na-
tional sales manager for Times Wire that | recognized Shortys knowledge and experience.

My boss, Ray Schneider, asked me to go to Kissimmee, Fla. He said Kissimmee wanted to
return all the cable we had shipped because their engineers said the cable did not meet their
specifications. | arrived in the Kissimmee warehouse and set up my test equipment.

“Look here,” I said to Shorty, “every reel | test reads 30 dB or better.” "Yes,” said Shorty,
"but haven't you ever read Ken Simons' Bluebaok on cable testing? Slow the sweep down. You
should know the detector in the bridge is too slow to read the frue return loss at high speed
over the complete band.”

Each time | tested my way, the reels passed. Each fime | tested Shorty's way, they failed. |
called my boss and told him that Shorty wouldn't accept the cable tested in the traditional man-
ner. Ray exclaimed: “ls Shorty Coryell the engineer there? Well, he used to be my engineer
when | was af Teleprompter. Don't argue with him — he knows what he’s talking about. Just
get the cable loaded back on the frucks, and we'll replace every reel we've shipped.”

That's how well Shorty was regarded in the industry. Let's get fo know him a little beter.

“Shorty” Coryell

Communications Technology: Shorty, you
are a pioneering hero to all of us who came

| along after you. Tell us about your back-

ground before cable
Austin Coryell: 1 was born in Shelbyville,
Mich. I lived on a farm for 18 years, grad-
uated from Martin High School, then en-
listed in the Marine Corps. I was a Marine
from 1948 10 1952, in an engineering bat-
talion, spending 16 months in Korea.
After I was discharged, | visited an old
buddy up in Williamsport, Pa. Since Michi-
gan was the land of the unemployed, 1
searched newspaper ¢lassifieds and saw an
ad for a cable system pole-climber. »

“| didn’t have the
slightest idea of what
a cable TV system
was, but the follow-
ing week | went to
work for Lycoming
Television.”
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I didn't have the slightest idea of what a
cable TV system was, but the following
week 1 went to work for Lycoming Televi-
sion in Williamsport, doing construction.
They were just beginning to build their
system. At that time, there were actually
three cable TV systems, all on the same
poles in the same town, so we had lots of
competition. Of course, you could expect
high penetration because you couldn’t get
any over-the-air TV in that market.

As we finished most of the plant, we
started hooking up subscribers. They
needed an installer, so I took that posi-
tion. Of course, after we got a lot of sub-
scribers, we needed somebody in service,
so | became a service tech. I eventually
ended up as a maintenance tech at that
system.

Later, I left Lycoming to work for one
of our competitors, West Branch Televi-
sion in Williamsport. I spent three years

Shorty works on a pole in
Williamsport, Pa., in the '50s.

with them, and that system was sold to
Williamsport Cable, the largest cable sys-
tem in that market. I worked nights and
weekends on standby service, attending
school at Williamsport Technical Institute
for two years to increase my knowledge in
electronics. In 1962, 1 finished school and
took a position at Elmira Video as chief
engineer. We did a lot of new expansions,
built plants and also upgraded existing
plant. I spent three-and-a-half years there.

CT: Then you worked for TVC, didn't you?
AC: I took a position with Television
Communications, which was Al Stern’s
group. As director of engineering, 1 took
care of the engineering for 18 cable TV
systems, located from East to West Coast,
and we were rebuilding them from five-
channel systems to 12-channel systems.

It was a great experience for me be-
cause we rebuilt headends and did a lot of
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antenna work, We built tropo scatter an-
tennas in Pitisfield, Mass., to pick up New
York City channels. We built a 30-foot
parabolic antenna for the independent
UHF channel from Boston, in Athol-Or-
ange, Mass. I built corner-reflector anten-
nas more than 100 feet wide to pick up
Pittsburgh sigrals in Clearfield, Pa. I did a
lot of stacking pf antennas for distance
channels. I stajked 32 antenna bays, and
to phase them 3ll in, we used the azimuth
of the transmit location. Then we went
out eight or 10miles from our site and set
up a transmittef so that we could use it as
a cross signal far phasing antennas in.

I spent so much time traveling that I got
sick and tired of it, and TVC sent me to
Winterhaven, Fla. There, my mentor was
Len Ecker, chief engineer and part-owner
of that system. Today, Len is known
throughout the industry, having worked
for many years at Jerrold as a trainer and
developer of people. I am especially proud
to have had the ¢pportunity to work with
Len at the very start of cable TV.

CT: Who else had a positive impact on your
career?

AC: Ray Schneid¢r. When I first went to
work for Williamsport Cable, working
nights and attending the Williamsport
Technical Institutt, Ray was general man-
ager. Ray later wet on to work as vice
president of operations for Teleprompter,
and he hired me th be the chief engineer
for Elmira Video.

CT: Somewhere along the way, the industry
began to depend on your expertise in re-
search and development. How did that start?
AC: In Winterhaven, we set up a research
and development laboratory. The prime
purpose of the R&D lab was to develop a
scramble TV converter with which we
would add pay TV o our systems. The
project was called Gridtronics. I worked
on it with Don Kirk in St. Petersburg, Fla.,
and had a co-patent with him.

CT: You must have been one of ATCS earliest
engineers.

AC: In 1971, [ went to work for American
Television Communications beginning the
construction of systéms in the Orlando,
Fla., region. ATC had approximately 15
franchises with tight commitments. »
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Fighting cable problems and losing? Get quick and accurate
cable fault location with a TDR from Riser-Bond Instruments.

[

Whether you choose the powerful new Model 1205CXA or the
lower cost Model 3200, you’ll be a winner with customers.

Model 1205CXA is a
powerful tool for locating
the smallest and trickiest
cable faults. its unique
sub-nanosecond pulse
helps locate hard-to-
find, upper bandwidth
problems. It's unique
new features make

it an undisputed
champion.

Model 3200 is a new contender in the
ring; its small frame, light weight, and
easy operation make it a sure bet for

first level technicians or tight budgets.

Call today for FREE INFORMATION on Model 1205CXA,
Ri Ser B on d Model 3200, or any TDR in our product line.
(800) 688-TDRS or (402) 466-0933
INSTRUMENTS E-mail: email@riserbond.com
Visit our website: www.riserbond.com
A United Dominion Company ISO 9001 Registered Year 2000 Compliant
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Shorty at the grand opening of WYOU-TV
(CBS) in Scranton-Wilkes-Barre, Pa.

I went on board June 1, 1971. By July I,
we were (o have 500 subscribers in Winter
Park. We met that commitment. By Aug,

I, we were to have 500 subscribers in Or-
lando. And so it went, from one franchise
to another, with tight comnmitments.

When I arrived in Orlando as regional
engineer for the Central Florida Region, 1
was responsible for Kissimmee and Perry,
in addition to a couple of small systems
farther south. Later, the Atlantic Coast re-
gional engineer left, and I ook on the re-

sponsibility for central Florida and the
Atlantic Coast regions. | also took care of
systems in Melbourne, Cocoa, Ormand
Beach and Savannah, Ga. I was responsi-
ble for engineering and building the Or-
lando system, plus taking care of the

(wo regions.

While I was building plant in the Orlan-
do system, I also was heavily involved in
franchising around the country. We used
Orlando as a model cable system of the fu-
ture. The systemn was dual cable, bidirec-
tional activated plant. We had a joint
project with EIE (now RCA) called Poly-
com. Bus loads of people were brought in
from Atlanta; Portland, Maine; Birming-
ham, Ala.; and various other cities.

With this dual-cable, bidirectional sys-
tem, we demonstrated telemedicine
which allowed two-way communications
with doctors and nurses from gutpatient
locations. We demonstrated traffic surveil-
lance and control with cameras incorpo-
rating pan, tilt, audio and videa. We even
had data transcriptions on the systems.
We were looking to use successful system

The most innovative Splitting/Combinins

SCN-1000 and SCN-2000 Series

Excellent Performance
Forward and Reverse Modules
These chassis accommodate one 16-way splitter/combiner
or any two module combination of 2-way, 4-way, 8-way,
directional coupler or filter modules.

.....

SCN-3000 Series

Each chassis has been designed to
perform a variety of splitting and
combining functions.

When all the chassis are integrated

in a rack, all forward and reverse services
are managed in a very cost effective and
space efficient manner.



franchising 1o attract other major fran-
chise acquisitions.

CT: Following your work in Orlando, you
seemcd to be involved with every ATC sys-
tem. It scemed like you were everywhere.
AC: While involved in the Orlando
work, I made several trips for ATC in-
volved in due-diligence on existing ATC
systems. I investigated the adding of new
channels and corrected picture quality
problems, and 1 helped establish hub site
concepts for Jacksonville, Fla.; Memphis,
Tenn.; and Austin, Texas; to build into
the larger markets.

In 1978, 1 became involved in develop-
ing a training program for ATC. They
were interested in establishing a training
group because ATC was having a hard
time finding good employees. 1 developed

From left wo righe: Larny Pestana. Vinee Pombo
and Shorty during his davs with TV(

an installation program. and eventually it Miami. 1 oversaw the building of common CT: How did you get to Denver?

was incorporated in the National Training carricr microwave systems from Miami to AC: In 1979, 1 transferred 10 ATC's corpo-

Center for ATC. Ormand Beach and from Melbourne over rate office in Denver. My responsibility
While I was in Orlando building the 10 St. Petersburg. With this microwave was to perform tests and evaluate new

plant and operating the system, we need- set-up, we imported the Miami indepen- products and things like that. When I ar-

ed to import the independent station from dent, Ch. 6. rived, ATC was in the midst of heavy

yroducts in the industry.
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SCN-5000 Series

This high density chassis can accommodate

up to eight 16-way, sixteen 8-way, thirty-two 4-way
or forty-eight 2-way splitter/combiner modules
allowing for efficient use of rack space.
Combinations of 2-way, 4-way, 8-way, 16-way,
directional coupler or filter modules

are also available.

SCN-4000 Series

The output configurations of the SCN-4000 Series
combined with the number of signal samples of
each configuration provides users a variety of
routing choices with which to implement their
reverse transmissions network.

= PCI
< Technologies Inc.

Tel:(905) 428-6068 Fax:(905) 427-1964
“Innovative solutions for Information networks”
www.pcitech.org sales@pcitech.org

1-800-565-7488

Reader Service Number 27



franchising, and 1 got involved preparing
franchising proposals for about six
months. Then | got to test and evaluate
products.

1 also worked with Glen Chambers, de-
veloping all the written curriculum for the
training program at the National Training
Center. After we finished the franchising
portion, 1 got heavily involved in monthly
regional training for all of the ATC re-
gions, even while 1 was also responsible
for review and approval of all of ATCs
capital purchases.

In the early '80s, ATC decided to de-
centralize because the company was get-
ting so large. | was heavily involved in
evaluating, interviewing and helping to
find engineering vice presidents for the
divisions. Larry Janes, our VP of engi-
neering, retired, so | interviewed candi-
dates for the VP of engineering within the
corporate office.

CT: Then back to the East Coast again?
AC: In 1986, 1 spent seven months in
New York City. In Upper Manhattan,

Paragon Cable’s VP of engineering had left
the company, and they were right in the
midst of refranchising. Not only were they
preparing for an upgrade-rebuild; they
were basically preparing the operating
capital budgets for that system.

CT: Then you settled back in the Rockies?
AC: When | finished the stint in Upper
Manhattan, 1 came back to Denver and
took the position as VP of engineering
for Mile High Cablevision in Denver.
Our prime objective was to beat the
mission | had earlier established for
the system.

We originally figured it would take
about three years. That was basically in-
creasing penetration and developing peo-
ple because they had high turnover in the
installation and service group. The em-
ployee turnover was about 82-83 percent,
and the service techs’ was worse, at about
85 percent per year. | developed train-
ing/employee development programs for
them, plus reorganized and improved
customer service and picture quality.

/
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“Call MHz for all your SONY requirements!”

CT: That wasn your final work hefore you
retired, was it?

AC: No. In 1991, | left Mile High Cable
for a position at the National Division
working with Lew Suders. As djrector of
engineering, | directed the technical oper-
ations in one third of the Natiohal Divi-
sion’s systems.

“The employee
furnover was about
82-83 percent, and

the service techs’ was
worse, at about 85
percent per year.”

As the Full Service Network started up
in Orlando, Fla., I spent three months in
Orlando assisting John Walsh and initiat-
ing programs for upgrading the system
and assisting with the Full Service Net-
work implementations.

Then I returned to Denver to continue
my responsibilities as director of engineer-
ing for the National Division. During the
prior three years, National had a heavy
workload of upgrade/rebuild to meet the
Time Warner commitment of getting sys-
tems upgraded to “750-HFC."

CT: Well, you certainly deserved to be able
to slow down. Have you slowed down since
you retired?

AC: | retired Jan. 15, 1999, Since then,
I've enrolled in college taking communi-
cations technology courses, doing some

goeg;/g?; 703 OCALAS"'__’CNN‘H- 'fJR ST D(S'ELOUIS. MO o";”OE"g‘« AZ o cable TV-related projects and trying to
303-779-1749 FAX g ;i catch up on a 20-year backlog of
www.megahz.com “Honey-Dos.” Ct

800-525-8386

“Unique” Products For the 21st Century!
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Rex Porter is editor-in-chief of “Communica-
tions Technology.” He can be reached via e-
mail at tvrex@earthlink.iet.
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With integrated RF switches, the
RDU system allows you to select
and monitor a single node, a group
of nodes or all the nodes in the Hub.
Node configurations are created
and named by you insuring an
intuitive, easy to implement

Return Management System.

return performance over time by
node or system. I-NAN is a flexible,
cost effective tool for proactive
maintenance of return networks.

The RDU provides frequency agile
level cursors with a Delta in dBmV
and a time / date stamp for accurate
Carrier to Ingress / Noise Ratio tests.
Save the results and print later for
cost effective engineering operations.
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By Ron Hronac

Millennium? Not!

aw thot the noise makers have been put away, the empty champagne battles tossed out,

and the hangover but o painful memory, happy New Year and welcome fo 2000!

You'll note that reference to “the 21st cen-
tury” and “new millennium” are missing
from this column’s opening sentence.
That’s because we still have just under a
year to go before the end of the 20th cen-
tury and second millennium. Editor note:
Hurrah! Someone else knows!

“How can that be?” you ask. “The
newspapers, radio and TV have been
making a big deal of the new century and
new millennium. [ sorta remember cele-
brating these events a few nights ago, too.
It's obvious that Hranac’s caffeine level is
out of whack.”

Not so

Nope. It’s our popular media that’s out of
whack and somehow forgot how to count.
Of course, this is the same popular media
that brings us horoscopes and other pseu-
do-science nonsense. As [ write this, the
popular media is filled with references to
Jan. 1 being the first day of the 21st centu-
ry and the third millennium. Here are a few
examples of how widespread the fallacy is.

A Denver Rocky Mountain News newspa-
per advertising insert for OfficeMax, a na-
tional office supply chain, says its sale is
“the last great office supply clearance of
the millennium.” Gee, no sales planned
during 2000?

CBS’s Dan Rather made the comment
during a late October “CBS Evening
News” feature that “just 64 days remain
in this century.” Dan needs to replace
the battery in his calculator. Someone
must have called him on it, though, be-
cause he changed his commentary to
“days until 2000.”

Seemingly countless newspaper and
magazine articles discussing the so-called
Y2K computer problem have jumped on
the “millennium bug” bandwagon. Wrong.

Y2K does not equal the next millennium,
or any millennium, for that matter. It
means “year 2000” and has to do with
computer clocks switching from 1999 to
2000 and what may happen to computer
hardware and software that live on a two-
digit year diet. That clock change from
“99” to “00” may be interpreted by some
computers as going from 1999 to 1900
rather than 2000. It has nothing to do with
the current or next millennium.

What’s even more ridiculous is the slew
of “new millennium” New Year’s Eve con-
certs, parties, dinners, and celebrations
that otherwise sensible people are paying

“Despite what you
may have read or seen
on television, the third

millennium and 21t

cenfury do not begin
until Jan. 1, 2001.”

outrageous amounts of money to attend. |
seem to recall that our nation’s White
House was planning a Dec. 31-Jan. 1 “new
millennium” celebration of some sort, too.
Granted, if folks want to celebrate the
coming of the new century and new mil-
lennium, they can do it whenever they
want. But a year early? Hmmm, maybe
those otherwise sensible people weren't all
that sensible to begin with.

.HRANAC—Notes for the TechEEEEESEN

I was really disappointed by an e-mail
from our respected competition, CED mag-
azine, encouraging subscribers to partici-
pate in an online survey and provide “your
thoughts on what you think a great product
for the new Millennium would be.” Asking
about a great product for the coming year,
maybe the coming decade, and—really
stretching things—the coming century, [
could understand. But how the hell can
anyone have any idea of a great product for
the next 1,000 years? Photon torpedoes?
Hyperspace starships? Bottled water from
Mars’ polar icecaps? Give me a break.

Even Communications Technology hasn’t
been completely immune to millennium
abuse. The Lucent Technologies telephony
supplement back in November included a
reference to “delivering the next millenni-
um’s telecommunications services.” The
next century’s telecommunications ser-
vices perhaps, but the next 1,000 years’
telecommunications services?

Sobriety check

Please read the following two sentences
slowly and carefully. Despite what you
may have read or seen on television, the
third millennium and 21st century do not
begin until Jan. 1, 2001. 2000 is the last
year of the 20th century and the second
millennium. Don' belicve me? Get out
your calculator and follow along,

History meets simple math

Quick history pop quiz: What calendar
currently is in use by most of the Western
world?

It’s the Gregorian calendar, instituted by
Pope Gregory XIII in 1582. He did this to
resolve problems with the Julian calendar,
which had become out of sync by several
days from the solar cycle. The Julian cal-
endar, after 1,600-plus years of service, no

48 JANUARY 2000 « COMMUNICATIONS TECHNOLOGY
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longer quite jibed with the earth’s trip
around the sun.

Any idea what the Gregorian calendars
first year was?

The answer is AD 1. That’s anno domi-
ni, Latin for “in the year of our Lord.” The
Gregorian calendar also is known as the
Christian calendar because it refers to the
birth of Jesus Christ as the calendar’s start-
ing point. Religion aside, we have to start
somewhere, and this point’s as good as
any. Anyhow, calendrical reckoning before
the birth of Christ has for years been iden-
tified as “BC,” or before Christ.

So, the Gregorian calendar’s first year
was AD 1, not AD 0. Though the concept
of “zero” finally took hold in Western Eu-
rope in the late 1400s, ol’ Greg didn't use a
“year zero” in his calendar; he just did the
sensible thing and started counting. Thus,
the first century of the first millennium
was years AD 1 to and including AD 100.
No trick math here, just plain old count-
ing: 1, 2,3, 4 ... 98,99, 100. And, no,
you're not allowed to count from zero to
99. To illustrate why, hold up a finger.

How many fingers are you holding up? If
you said “zero,” go take a lap and stand by
for extra homework.

Anyway, the second century comprised
AD 101 through AD 200. Again, nothing
more than counting 100 years from one to
a hundred. Third century? AD 201
through AD300. Fourth century? AD 301
through AD 400. Keep going, and you'll
find that the 19th century was AD 1801
through AD 1900, and the 20th century
comprises years AD 1901 through and in-
cluding AD 2000. That means the 21st
century must be AD 2001 through AD
2100. It also means we’re in the hun-
dredth and last year of the 20th century,
not the first year of the 21st century.

The wayward media

Visit your local newspaper’s archives
and look up the headlines from Jan. 1,
1901. If your newspaper was in publica-
tion back then, you'll likely find that the
paper celebrated the beginning of the 20th
century on Jan. 1, 1901, not 1900. It’s
amazing that the contemporary editors of

N
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those same newspapers are now telling us
that 99 years apparently comprises a cen-
tury, not 100 years. Last time I Jooked, a
century was still 100 years. Uh |did I miss
something here?

Keep that calculator running. Given the
previous facts, the first millennium—a
1,000-year period of time—comprised the
years AD 1 through and including AD
1000. Again, no trick math, just simple
counting; 1, 2, 3, 4 ... 998, 999, 1000. The
second millennium is AD 1001 through
2000, and the third millennium comprises
years AD 2001 through AD 3000. Ever
wonder why Arthur C. Clarke called his
book 2001: A Space Odyssey?

Dig hole in sand, insert head

If you want to believe thaj 2000 is the
first year of the 21st century and third
millennium, that’s your choice. But in
order for that to be true, thé Gregorian
calendar would have to have started with
the year AD 0. It didn't. It started with AD
1. There was no year zero, femember?

Alternatively, maybe the definitions of
“century” and “millennium” could be
changed to be just 99 years and 999 years
respectively. We could call this, say, the
Clintonian calendar, in hanor of our cigar-
totin’ president. Or maybe we could call it
the Kansas State School Bpard Revised
Calendar.

Sadly, as society contires to dumb
down, truly historic events such as the
turn of a century and beginning of a new
millennium have becom¢ little more than
marketing gimmicks. THe 20th century al-
most certainly will go déwn in the history
books as one of the most, if not the most
progressive centuries in/terms of rapid
technological advances; Who possibly
could have imagined gding from what was
barely the end of the hérse-and-buggy era
of 1901 to “One small step for man, one
giant leap for mankind,” as Neil Arm-
strong set foot on the #oon in 19697 It's
hard to believe the media that reported
this historic event are the same media that
have been telling us vle're now in the 21st
century and third millennium. Cy

Ron Hranac is vice prisident of RF engineer-
ing for Denver-based High Speed Access
Corp. He also is senjor technical editor for
“Communications Tethnology.” He can be
reached via e-mail at rhranac@aol.com.
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with a broader operating temperature range.
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Qur popular transmitter engine
now features the new Mercury Laser Module

Broadband capabilities have just taken 4 temperature range {-40°C to +85°C), which improves
a major leap forward. Thanks to rev- . unit reliability in even the harshest environments and
olutionary coupling technology, Ortel's allows for more efficient transmitter packaging

new 31mW Mercury Laser Module density. And with its industry standard OC-48 pin-
offers unprecedented output power, enabling transmission over out design, Mercury offers drop-in integration.

far greater distances and more optical signal splits. The result is

significant improvements in service and performance. It's yet another example of the visionary thinking that has

become an Ortel hallmark. For more information on Mercury
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FOCUS ON

By Justin J. Junkus

Operations Systems:
The Quiet Part of Telephony

sk nearly anyone in the cable TV industry about cable’s role in telephony, and most folks
will know enough to have an opinion. Some people will cite infense competitive pressures
in o converged communications world. Others will focus an the great Internet protocol (IP) tele-

phony vs. circuit-switched technology debate. Few, however, will start with the need for integrated

operations systems.

Element management

Most telephony systems vendors in-
clude element management systems as
part of their offerings. In today’s market,
most of these systems provide a graphical
user interface (GUI) that either is based
on Windows NT or looks and feels very
similar to a Windows application pro-
gram. Technical staff use the system to
monitor the health of one or more net-
work elements provided by the vendor.
The GUI interface lets the technician
zoom in on various components of the
network, often with icons that resemble
the actual physical unit being monitored.

In addition to monitoring, many sys-
tems allow the technician to remotely pro-
vision equipment, such as a network
interface unit (NIU), for various configu-
rations unique to the particular sub-
scriber. An example might be the use of
Tellabs’ Element Management System to
reserve a certain amount of guaranteed
bandwidth for the EXPRESS/Path data ca-
pability.

Variety rears its spicy head

The challenge is that providing end-to-
end communications capability requires
provisioning and monitoring a number of
systems from separate vendors. While one
vendor’s system may allow the technician
to get limited information on other net-
work elements that have a compatible in-

terface to the vendor’s operations system,
the views and capabilities generally differ
across vendors.

In addition, an operator may have
unique needs that may not have been in
the vendors list. This is very likely in a
cable telephony system, given that tele-
phony systems often are created by de-
signers who come from the telephone
business, rather than cable.

“Providing end-o-end
communications
capability requires
provisioning and
monitoring a number
of systems from
separate vendors.”

Roll your own? No!

The answer could be for the operator’s
information systems (IS) staff to develop
software that integrates all vendor compo-

ISRl EPHONY

nents and provides a unified GUI for the
technical staff. Internal sofiware develop-
ment, however, is expensive and time-
consuming. At least one véndor,
Commtech Corp., is attempting to build
its business by solving this problem for
operators.

Kristin Baumgartner, Commtech’s vice
president of marketing, puts it this way:
“Whatever your hardware¢ vendor chooses,
you want to have more than what they de-
cided to put into the original system.”

Commtech is a software shop that pro-
vides a telephony produft called Fastflow
as a solution for integraled order manage-
ment, product and service provisioning,
workforce management, and trouble ticket
management. Commtech writes the Fast-
flow software using object oriented pro-
gramming (OOP) such as CORBA or JAVA
to link vendor-specific processes together
and present a unified interface to the tech-
nician. The company ¢an customize the
GUI interfaces as needed.

Commtech traditionally has built sys-
tems for telephony service providers, but
is making a major commitment to the
cable industry to intégrate operations sys-
tems capability for circuit-switched hybrid
fiber/coax (HFC) network elements and a
circuit switch. What this means to the op-
erator is that technical staff will be able to
use one system to bpth activate service in
the access system and provision line fea-
tures in the circuit switch. Baumgartner
points out that in addition to the conve-
nience of one interface, there is a substan-
tial advantage in terms of the shorter time
required to fill a s¢rvice order.

Web-based provisioning
Perhaps an even bigger advantage than
the singular interface would be the abili-
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Making the path easy to follow.

ADTMOSN7906 © Hewleti-Packard Company 1999

Now with return path HP accessCable™ adds return
monitoring for return path

path monitoring to measure
characterization.

spectral power and record maximum,
Ingress is elusive. Yet time is short. minimum and average power. Count

HPs rugged, portable CaLan'™ 3010R burst events and identify their

sweep/ingress analyzer displays duration. Or use Smari Scan to find Sweep/Ingress

ingress problems in the field. The problems for you. HP accessCable
CaLan 3010H detects, measures and alarms each occurence and reports

reports on ingress at the head-end. back meaningful data to track ingress.

Use CaLan for high resolution forward

and return sweep. Measure 60 Call 800-452-4844 ext. CATV
channels in less than one second and or visit www.hp.com/go/catv to
receive the latest information

accurately measure digital and . .
on tracking ingress.

bursted (TDMA) power.

. Agilent Technologies
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ty to remotely access the operations sys-
tem via the Web. Commtech will be pro-
viding this capability for its basiness
customers’ enterprise networks early this
year, noting enormous advanfages to
being able to make moves anfl changes
from any Internet access device without
lots of advance notice.

While it is unlikely that cable operators
would want to give this capability directly
to their residential subscribefs, it’s easy to
see the possibilities for techrficians up-
selling additional lines or features at in-
stallation. The same technician who sells
the upgrade could bring thae capabilities
up and running prior to leaying the site.
Almost instantaneously, that second “plain
vanilla” telephone line becdmes a higher
tier revenue generator.

Security may be an issue, but not an in-
surmountable one. “There fre ways to par-
tition databases so that th operator could
control who has access,” said Baumgarll
ner. I tend to agree. Most bf the data sys-
tems vendors, such as 3Com, are selling
Web-based network management for data
systems where security cquld be an even
greater concern.

Which way to go?

For now, Commtech Kas not created in-
terfaces for other cable services, for the
cable back office work {Jow processes, or
even for all circuit-swit¢hed HFC telepho-
ny access systems. Its iditial product offer
is built around the Arrik Cornerstone HFC
product and a Nortel DMS switch. Regard-
ing the back office, Baumgartner said, “At
this point, we need to ook at what the
various operators have/in place today.”
Many have home-grovn and legacy sys-
tems that may not corgain the necessary
hooks into the Fastflow packages.

Given that our indl{slry has been hyp-
ing the rapid introdugtion of new services
that integrate voice, data, and video, it
seems that operation$ systems need to be
just as versatile. Solufions that integrate
today’s disparate opd"alions systems are a
step in the right direction. C

Justin Junkus is pres;Ient of KnowledgeLink,
a consulting and traihing firm specializing in
the cable telecommymnications industry. To
discuss this topic fuither, or to find out more
about KnowledgeLir, you may e-mail him at
jjunkus@knowledgelinkinc.com.
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Amplifiers

Versatile, surface mount amplifiers for distribution, head end,
cable modems, and other cable applications.
All you want in a CATV amplifier and more...high linearity,

high reliability, low NF. flat gain slope, low voliage and all in a
small, surface mount package at low commercial prices.

Model AH2 AH22 Units
Frequency 50-860 50-860 MHz
€SO -53* 6354 dBc
CcTB -75* -61°* dBe
IP2 48 70 dBm
1P3 38 4 dBm
Gain 16.5 17 dB
NF 3.0 45 dB
DC voltage 5 5 volts
Package S0T89 S0IC8 (Thermally enhanced)

*Measured at 30 dBmV output/channel, 83 channels
**Measured at 40 dBmvV output/channel, 110 channels.

Mixers

Super Spur Suppression Mixers for CATV Headends.

Great mixers at commercial prices. Check these out:

g Model HMJ7 SME1400B-17 Units

/ RF Frequency 1000-2000 12200 MHz
LO Frequency 1000-2000 1-2200 MHz
Spur Suppression 60 58 dBc
1IP3 35 27 dBm

For more information and data sheets, fax vour request to
650-813-2447 or e-mail a1 wireless.info@wj.com.

1-800-WJ1 4401 LUU WATKINS-JOHNSON

Visit us on the web at www:wj.com

Distributed In U.S.A. by Microwave Components: 800-282-4771; Nu Horizons Electronics: 888-747-6846: Richardson Electronics: 800-348-5580.
In Europe call WJ: +44-1252-661761 or your local Richardson Electronics Office: France: (01) 55 66 00 30: Germany: (089) 800 21 31 Italy: (055) 420 1030 UK: (01753) 733010;
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RETURN
By Jennifer Whalen

Women Meet Technology as
Consumers and Employees

s convergence speeds cable’s delivery of advanced services, it pays to remember

the power of women.

Why? Because as the convergence train
gains momentum, it’s more than likely
that women will decide which new ser-
vices to buy and whether to choose your
technology or that of a competitor. Plus,
in an increasingly tight labor market, you
can't afford to overlook half of today’s
workforce, cautioned some of cable’s lead-
ing female executives at the recent
Women in Cable & Telecommunications
(WICT) Leadership Summit,

Follow the money

“Women influence 85 percent of all
purchases. They buy 81 percent of all
products, and 75 percent of all household
finances are handled by women,” reported
Diana Holman, president of Holman Com-
munications and moderator for the panel
“Women of Power: Consumers and Lead-
ers.” If you want your new services to be
successful, you'll need to understand how
women use new technologies such as In-
ternet access and interactive TV and what
they buy. Then you'll need to target your
marketing campaigns accordingly.

“We believe women will be the early
adopters of any digital media,” said C)J.
Kettler, president of sales and marketing
for Oxygen Media. “Think of the missed
opportunity of cell phones. They were
never advertised as being for women.

We believe there is a great opportunity
to market TV and converged media to
women.”

Plus, their online numbers are explod-
ing. “Women are the fastest growing audi-
ence on the Internet,” said Susan Williams
DeFife, founder of womenCONNECT.com,
adding that they now account for 50 per-

cent of users. “Women will be the drivers
of e-commerce.”

Why are women a ready market for
converged TV and Internet services?
They're looking for convenience. Accord-
ing to an industry survey, 88 percent of
women go online because it simplifies
their lives, 83 percent say it saves them
time, and only 55 percent say it saves
them money, reported Kettler. “It’s not
about price; it's about convenience,”
she added.

Women are looking for information
when online. “Women are using it as a
tool,” DeFife explained. They're looking
for an interactive media, discussion
groups, and an opportunity to buy. “Make
it relevant and simple to use,” she added.

Both broadband technology vendors
and service providers can benefit from this
advice. The higher performance offered by
cable modems can be appealing to women
looking for convenient access to informa-
tion, It pays to consider that not only
when deciding which interactive content
to deploy, but also when designing cus-
tomer premise equipment for the retail en-
vironment and Web interfaces fc
self-provisioning of services.

Cablevision and Sony apparently under-
stand this need. “They focused on women
when deciding how to program the net-
work and how to program the set-top,’
explained Kate McEnroe, president of
AMC Networks.

Changing face of technical employees
Not only are women potential con-

sumers of your products, but they are po-

tential employees as well. “The talent pool

is so small that no one is logking at you
and saying, ‘Are you a man (r are you a
woman?’ You can be a Martian, and it
wouldn't matter,” DeFife said.

Wage gaps

But just because women are available to
enter technical fields doesn't mean that
cable will be able to attrac{ them. Accord-
ing to a 1998 salary survey sponsored by
WICT, the gap in pay between men and
women in technical fields/averaged 11.5
percent across the industry. The discrep-
ancy was especially apparent at equipment
suppliers, where, according to the survey,
women earned 17.6 percent less then their
male counterparts.

Consequences

“Women are leaving technical organiza-
tions faster than other organizations,” said
Patti Klinge, senior vice/president and
chief officer of human resources for Me-
diaOne Group during the session, “Tools
for Achieving Salary Parity.”

“With competition for talent, this is not
a problem that any company can afford to
ignore. If they do, it will catch up with
them.” she said. Klinge added that Me-
diaOne audits its annual merit pay pack-
ages, and if the company sees a high
performance rating but a low salary in-
crease for any employee, it will investigate
why that occurred.

WICT is planning another salary survey
at the end of 2000. To contact the organi-
zation, call (312) 634-2330. Ct

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

- JANUARY 2000 « COMMUNICATIONS TECHNOLOGY



300-331-5997

New & Refurbed

STEREO & SAP @
0) Lea;lllng d N

SCientlfic Aylagta

General Ingirumeny &8
DI'ake
1 Blonder Tongue n

Modulators IRDs
All Channels in Stock Digiciphers

Scientific Atlanta Scientific Atlanta
6340 6350 9280 Q660 9655 9650

6330 9220 9260 Blonder Tongue

DX Drake

General Instrument General Instrument

MII - ert
L DSRA500  DSRA400
550mhz agiles DSR1500 DSR2200

Blonder Tongue Standard
Drake DX

300-331597 B @ LS AT s00-331-5097

A Public Company Trading Under the Symbol ADDM

ADDvantage Technologies Group, Inc.
1605 E. lola, Broken Arrow, Ok 74012




When Delivering The Entire Internet To TV...

Get The System That Works
From Your Hea:

ICTV’s digital platform

is a headend-based system that
delivers high-speed Internet and
broadband, rich media services
directly to cable TV subscribers.

ICTV — the future of InterneTV. As PC technology advances, so does ICTV.

ICTV is the one and only company that offers cable operators a All core technology is located in the cable headend, allowing
standards-based, cost-effective platform that provides high-speed future upgrades and system maintenance to be transparent to
Internet and broadband, rich media services to cable-connected TVs. the subscriber. The 100 Mbps client server connection provides
ICTV's processing client uses a standard Intel®-based PC running immediate loading of applications to the PC control modules
under Windows® with Microsoft’s” Internet Explorer browser. Our at the headend. The client also supports all standard plug-ins,
innovative dual client architecture and digital MPEG compression cookies and PC requirements necessary to provide the richest
techniques make ICTV the most cost-effective and easily maintained InterneTV experience.

interactive entertainment system on the market.



lown To Your Nodes.

I
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ICTV can support your entire digital tier.

Advanced compression techniques deliver up to 40 simultaneous ﬁ

interactive sessions per 6 MHz channel. And with innovative frequency ) E |

reuse across nodes, ICTV can provide service to all your digital subs. _EA5
L

ICTV delivers.

ICTV allows you to have a system that can move your entire
sub base into the broadband age. Visit us at www.ictv.com and
learn more about the most forward thinking broadband delivery

system available today.

www.ictv.com/headtonodes The Force Behind Broadband TV

Microsoft and Windows are registered trademarks of Microsoft Corporation in the United States and/or other countries. Intel is a registered trademark of Intel Corporation
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Broadbhand Satellite Promise

By Arthur Cole
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Yes, cable’s old nemesis, the satellite industry, is
looking to make rapid gains in broadband data
services, and it’'s more than just the direct broad-
cast satellite (DBS) players looking to get into
the marKet. Along with the well-financed Di-
recPC—backed by Hughes Network Sys-
tems—and EchoStar, a number of other
big-money players are looking to get into
the game: Boeing, Mojesola, Alcatel, Lock-
heed Martin and even Bill Gates, just 1o
name a few. These guys just'might eat
your cable modems lunch for you
‘Under the model we're seeing now,
many (satellite) companies are targeting
Both the residential and the business
side,” says Christopher Baugh, satel-
lite network analyst at Pioneer Con-
sulting of Cambridge, Mass. “There
M. are many areas where satellite will
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Jigh-Bandwidth Competition

0 you're ready to deploy broadh:
you’ve got your eye on the telco competition. But have you

looked to the skies recently?

go head-to-head with cable and DSL
(cligital subscriber line), especially in
North America and Europe.”

Pioneer is forecasting strong, steady
subscriber growth for worldwide broad-
band satellite. Business subs are expect-
ed to go from 30,000 in 1999 to 2.44

million in 2004 and 6.94 million in
2008. The growth curve for residential
subs is similarly shaped—only far high-
er.From 120,000 subs in 1999, Pioncer
is forecasting growth to 13.5 million in
2004 and 38.7! million in 2008. Rev-
enue projections closely follow sub-
scriber projections, with total dollars
growing from $230 million in 1999 to
$16.21 billion in 200+ and $37.66 bil-
lion in 2008. (See the accompanying
graph on page 65.)

Fortunately, there is a bright side.
Broadband satellite, for the most part, is
expected to find customers chiefly in
arcas not served by landlines or at cor-
porations looking to set up a quick local
area network (LAN) among disparate lo-
cations. That leaves most of the residen-
tial market to cable and telcos. Andif
broadband data services catch on the
way most industry analysts expect them
to, there will be plenty of business for
everyone, wired or otherwise.

The one major advantage that satellite
has over cable modems and DSL is
bandwidth. A Ku-band service can de-
liver up to 45 Mbps per transponder,

with the higher-power Ka band expecteds

to achieve three to four times that level.
Like cable, however, broadband-over-

. "

i

ata service, and

satellite is a shared network, meaning
the more users online at the same time,
the less bandwidth per user.

On average, the cost for satellite will be
roughly the same as cable or DSL: $30 to
$40 per month for unlimited use. Busi-
ness users, especially rural ones, are likely
to tap into broadband satellite as a cheap®
and easy way to connect remote offices:

“The advantage of satellite is that if a
carparation has several offices, they
wind up with a flat rate.” says Michael
Keesler, president of Axxess Telecom, an
ldahe-based satellite System installer. “1f
you're out in Moosejaw, Minn., with no
T1 line or broadband, you can get what
you need at a rcasonable price.”

So who’s going to be your prime-om:
petition from the sky? There sein o be
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six major players cither gearing up or al-
ready dclivering service.

DirecPC

Your old DBS buddies certainly are not
going to sit on their hands when it comes
to broadband data. After all, they launched
their video services in digital partly to take
advantage of what the technology has 1o
offer in the interactive data space.

With a low monthly rate, a fairly easy
set-up process and a choice of Internet
service providers (ISPs), DirecPC is likely
1o provide some competition in the resi-
dential market. After plunking down sev-
eral hundred dollars for hardware, $19.99
per month gets you 25 hours’ monthly
service. There are two major flaws, howev-
er. The first is a data rate of only about
400 kbps—faster than an integrated ser-

BOTTOM e LINE

New Twist on the Death Star

Broadband satellite data services are
coming and in many ways could out-
class cable modem offerings, although
most experts don't expect it to take
much of the residential market. For the
most part, satellite will continue to con-
centrate on the business and rural mar-
kets, which offer plenty of cash flow,
especially in developing countries that
lack substantial terrestrial infrastructure.

Still, according to Pioneer Research,
satellite could 1ake as much as 15 per-
cent of the U.S. broadband market—
not welcome news, considering the
brutal fight you face with the telcos
and their digital subscriber line (DSL)
technology.

At the moment, six major broadband
satellite providers have plans, and
cash, on the 1able. And not a one ap-
pears to be a slouch, either. Among the
backers of these systems are world
leaders in aerospace, computers, com-
munications and media.

In short, these guys know what
they’re doing, and although some of
these ventures might fail, it’s a safe bet
that satellite will succeed in the broad-
band market and continue to be an an-
noyance to cable.

Broadband Satellite Providers

Company Backer Launch Throughput
DirecP( Hughes Network Systems Available now 400 kbps
DISH Network EchoStar 2001, fentafively 30 Mbps
Teledesic Bill Gates, Saudi Prince Tolol,

Boeing, Motarola 2004 64 Mbps
SkyBridge Alcatel Not yet set n/a
Astrolink Lockheed Martin,

Liberty Media, TRW,

Telespozio 2003 20 Mbps
KoStar Kleiner-Perkins, TV Guide 2002 n/o

vices digital network (ISDN) line, but pal-
try compared 1o the 1.5 Mbps or more that
cable modem subscribers generally get.
The second is that customers need unin-
terrupted line-of-sight to the south to ac-
cess the satellite.

DirecPC is aggressivelv secking partner-
ships with the same companies you are in
an effort 1o provide as wide a variety of ser-
vices as possible. Last June, Hughes Elec-
tronics Corp.. DirecPC's parent, got a $1.5
billion investiment from America Online.
Not only is the deal designed to produce
unique AOL content for DirecPC users, it
also will provide a delivery means for AOL
TV, the companyss interactive video plai-
form. The companies already have contract-
ed with Intel 10 develop chipsets for a
combined AOL TV/DirecTV receiver.

Hughes also is pumping $1.4 billion
into its Spaceway satellite network, due 10
begin operation in North America in 2002.
The system will consist of geosynchronous
and nongeosynchronous satellites in low
earth orbits (LEOs) to deliver voice, video
and data services in a pay-by-the-band-
width scheme.

DISH Network

Although not quite as advanced in its
broadband data rollout as DirecPC, DISH
is looking to compete aggressively with
wireless and wired providers. Spokesman
Marc Lumpkin says the company is offer-
ing DishPlaver, a downloadable satellite
receiver that is stored on a computer hard
drive, Of course. vou'll need the actual
satellite hardware 1o take advantage of the
software.

Lumpkin says the company could pro-
vide a maximum data rate of 30 Mbps, but
as part of a shared network. individual
rates probably would be much lower.

Onc edge the company might have is the
size of the return path. Instead of using a
telco return, DISH customers could be up-

linking a fairly broadband signal themselves
in the near future, although most likely
through a gateway scrvice.

“We opted to wait to launch another
satellite so we could do true two-way,”
Lumpkin says.

Already. the company has debuted an
interactive news site called Instant News
that provides text-based news, weather,
sports and financial information. The
company also is working with Open TV 1o
develop an interactive overlay to its video
programming,

Teledesic

With the hacking of Bill Gates, Saudi
Prince Alwaleed Bin Talal, Boeing and Mo-
torola, Teledesic is looking to establish a
LEO network of some 288 satellites pro-
viding high-speed Internet access. net-
working and data services. Projected cost:
about $9 billion. A launch date is penciled
in for January 2004.

Teledesic spokesman David Bowermas-
ter says the network is not likely to bump
heads with cable systems in highly popu-
lated arcas, but it might not be feasible for
some of you to extend broadband services
to more rural locations—Teledesic and
other similar systems could be well-estab-
lished there by the time you arrive.

“We don't sce ourselves as a substitute
for (wired) services,” Bowermaster savs,
“but we definitely expect 1o be in large
parts of the world where there is no high-
speed capability to buildings and small of-
fices. We're providing the last-mile
solution to parts of the world where there
are no terrestrial options.”

Teledesic’s carrying capacity will be pret-
ty impressive if the company can pull it
off. The company is planning 64 Mbps on
the downlink, with 2 Mhps on the uplink.
More expensive high-speed transmitters
will deliver a 64 Mbps uplink for real-time
videoconferencing and other scrvices.  »
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TOTAL BROADBAND SOLUTIONS

RF LINK INCLUDES 750 MHZ, 870 MHZ
AMPLIFIERS AND RF MANAGEMENT

RF LINK™
E

OUR RF TRANSMISSION SOLUTIONS MAKE
THE MOST OUT OF YOUR NETWORK.

No two cable systems look alike. That's why we manufacture our RF Link™ family of
amplifiers to adapt to any design. Like our Mini-Bridger, suitable to drop directly
into trunk or distribution architectures in the 750-870 MHz range. With its
advanced PHD hybrid technology, it's uniquely configured to yield higher signal lev-
els. That means you reap the cost-savings of maintaining existing amplifier locations.
And, with its dedicated power port and internal plug-in passives, it will reduce your
overall rebuild or upgrade costs. We build flexibility and innovation into the entire
RF Link family. After all, we're building networks together

PEOPLE MAKE THE DIFFERENCE

Network Technologies
1-800-FIBER-ME WWW.ANTEC.COM
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Your competition of the future? Numerous outfits are gearing up to offer broadband data ser
vice via satellite, which could pose a threat to cable modem services

Unlike a traditional satellite service that
provides global communications via a se-
ries of uplinks and downlinks, Teledesic’s
switching will be satellite-based. That is,
signals will be relayed directly from one
satellite to another, rather than between

satellites and earth stations.

Teledesic also is basing a large part of its
business plan on the Third World, where the
need for high-speed data is strong despite a
lack of wired communications networks.
There are pretty good growth markets

in areas of the world where you have many
small cities and the infrastructure is not at
the level of the U.S.,” Bowermaster says.

SkyBridge

Teledesic may not offer much competi
tion to U.S. cable providers, but it is ex-
pected to go head-to-head with SkyBridge,
a European consortium led by internation-
al telecommunications firm Alcatel. Al-
ready, the two groups have squabbled over
frequency allocations and other technical
concerns

SkyBridge is looking to launch its ser-
vice late next year with 80 Ku-band LEO
satellites and a terrestrial network of some
200 gateway stations. Services include
everything from high-speed Internet ac-
cess and multimedia applications to real-
time video conferencing, remote LANs and
voice communications.

A home terminal expected 1o cost up-
wards of $700 likely will limit residen-
tial market appeal, especially in the
Third World and struggling former
Communist states

- It’s all about family.

——

www.cabletoday.com
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AstroLink

Astolink is another consortium of big-
money players looking to deliver broad-
band to rural and Third World business
and residential customers, although the
USS. residential market is not out of the
uestion, either.

Lockheed Martin and Liberty Media are
the primary backers, each with roughly 31
percent ownership ol the $1.33 billion
project. Aerospace corporation TRW and
lalian telecommunications firm Telespazio
share the remainder.

The group tentatively plans to launch
the first two Ka-band satellites in 2002,
providing broadband data, Internet, LAN
capability and other services 1o the Ameri-
cas, Europe and the Middle East by early
2003. The third and fourth birds are to be
launched the following year, offering ser-
vice to the rest of the world.

Astrolink will use Lockheed Martin's
A2100 satellite, with ground terminals
provided by Scientific-Atlanta.

Data throughput is expected to be up to
20 Mbps for the system.

0

KaStar

The final player is KaStar, developed by
Silicon Valley investment linm Kleiner,
Perkins, Caulield and Mevers, and TV Guide

(also part of Liberty Media). As its name im-
plies, the service will use the Ka-band to de-
liver broadband service 1o the United States
and Latin America starting in 2002. »

Global satellite service revenue: 1999-2008 (S billions)
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0.5} 0.56 { 1.30

Total business revenue

296
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Source: Pioneer Consulting
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A Lot Has Changed
in Two Years

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
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-

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

Ron Hranac - Communications Technology

VISIGNIEQ:

821

Coral Springs, FL 33071
toll free 1-877-797-2649 ph: 954-346-6144

fax:

Broadband RF Produci

7 West Atlantic Blvd.

954-346-6812 www.visionteq.com
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Your cables are on solid ground with our new

GBO“ND W’RE s For 10,12,&14 ga. Ground Wire
* Black Aluminum Body will Not
Crack, Split, Chip or Rust
FASTENERS * With Hard NailOr Screw For

Maximum Holding Power

Fastener firmly grips ground wire

allowing nail or screw to be hammered
into sub-strata
Great for wood, stucco sheet, metal, etc

Super hard nail
drives nto woad, Drill screw drives
concrete, mortar nto wood or
or brick screws into metal
or AC shingles
Now a Super Value _ \ Holds where nals

Costs No More Than ~ ‘ < pull out

Ordinary Fasteners

Manufactured by: KSTETELILYY B TY T4

M&B Mfg., Box 206 [iskauis

Pleasanton, CA 94566 ::Svhall-Paciﬁc

p
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MEGA HERTZ @ <

Established 1975

Switching Systems

5-30
50-550 MHz
50-750 MHz

950-2150 MHz
DC-2300 MHz

“CALL US FOR ALL YOUR ROUTING
SYSTEM REQUIREMENTS!”

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

303-779-1749 FAX

www.megahz.com 800- 525 -8 3 8 6

“Unique” Products For the 21st Century!

(_—qﬁ.n
950-1750 MHz
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Unlike most of the previously men-
tioned services that are targeting business
users, KaStar is aiming at residential cus-
tomers. But Brad Greenwald, vice presi-
dent of marketing at KaStar, says the
company’s target is the 25 million to 30
million households that are npt likely to
have terrestrial broadband in the next two
to three years.

Broadband safellite
will take perhaps 15
percent of the U.S.
market by 2008

— Christopher Baugh,
Pioneer Consulfing

“Primarily, we will augment the cable
modem and DSL infrastructure,” he says.

KaStar has not yet released its expected
data throughput or other technological
details. However, Greenwald says the ser-
vice will be competitive with other broad-
band providers.

“We've built this business from the
ground up,” he says. “We looked at the
price point that consumers will want in
2002 and constructed the system from
there. We'll offer low-cost premises equip-
ment so upfront costs are similar to today’s
satellite TV Monthly service ¢osts will be
competitive with cable modem service.”

What it means

Pioneers Baugh predicts that broadband
satellite will take perhaps 15 percent of
the U.S. market by 2008, including many
residents and businesses not serviced by
cable. But even if satellite systems are tak-
ing 1 percent of your cable modem mar-
ket, that still is a nasty thorn in vour side
at a time when you have your hands full
with DSL competition.

The best remedy is speed. As it was
with door-to-door vacuum cleaner sales
so it remains in high-tech communica-
tions: He who gets 1o the door first usual-
ly makes the sale. Cy
Ant Cole is a contributing editor to “Commu-
nications Technology.
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Local or Global, Broadband HFC Transport Has a New Name... Optiworx™

/- Wherever you do business, do it better with
OP TI WOR w  Optiworx broadband HFC transport solutions

from ADC. The Optiworx family is built around the most advanced broadband plat-
form in the industry, delivering fully integrated analog and digital voice, video and
data, with forward and return migration paths. Featuring unsurpassed functionality,
modularity and scalability at an exceptional price/performance ratio, Optiworx
solutions can upgrade your system’s performance, end-to-end, improving signal
quality, load carrying capacity and reliability. To optimize revenue from your HFC
network, call 800-504-4443, or visit us at www.adc,com,

-:5"&° f & d‘fb & 4;’ ff}t’ k

[ N 1
OPTIWORX™ BROADBAND HFC TRANSPORT SOLUTIONS There’s So Much More Your Network Can Do.

®
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By the (T editorial staff

an cable engineers predict the future of

broadband communications? More than

20 years ago, the Society of Cable
Telecommunications Engineers’ charter
members were asked to do just that:
What would be the most important fech-
nical innovation by the year 20007

Naturally, the answers didn’t all fit into technology the most impor- Today, however, direct
neat little pigeonholes, but some common tant innovation, and seven broadcast satellite (DBS)
themes appeared. Overall, the picture others guessed fiber in com- services are proliferating
those charter members painted is a fairly bination with satellite tech- and posing a Serious com-
accurate representation of things as they nology. Looking around petitive threal to cable.
are now; one fellow even foretold AT&T’s today, it’s clear they were “Satellite technology
buyout of TCl—up to a point. right on the money. holds the great promise
“It’ll take 15 10 20 for the long-term future.
Nostradamus? Is that YOU? years to change over to Private terminals with
Speaking as a true visionary and doom- fiber optics, but with not only TV entertain-
sayer, John Gort of United Cable TV said: fiber optics and digital ment, but all other ser-
“It is scary to think the telephone compa- TV, there will be tremen- vices—such s telephone,
nies might gain control of our industry. dous improvement, as banking, security, health
I'm reluctant to see that.” Gort added, well as burden on techni- monitoring and many oth-
“The most innovative event of the future cal people,” said William ers—are within the realm
technically will be a breakthrough with Elkins of Liberty Commu- of technical passibility,”
fiber optics within the next five years.” nications. foresaw John Zimmerman
Just as Gort did, let’s move on to some Sound familiar to you? of Zimmermans Electronics
less-startling predictions of the main techni- Service. “The economics of
cal innovations by 2000. Satellite success private satellite utilization
Rather less on the mark may well be solved long be-
Foundation in fiber was the distant second-place fore vested interests permit
Most of our engineers answered the ques- prediction: Satellite transmis- the complete utilization of
tion with just two words: fiber optics. For sion to the home, with possi- such technology.”
the 65 individuals questioned back in 77, bly as many as 30 (chuckle) .
the coming significance of fiber optics was channels, garnered only nine TWO'WUY and intemcﬁvny
all but obvious; 26 people (including our votes—16 if you count With two-way service and inter-
own Editor-in-Chief Rex Porter) called fiber fiber/satellite combinations. activity only now beginning to
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PREDICTIONS

and Wild Guesses

Today Seen From 1977,
2020 Seen From Today

ramp up in a big way, predictions in this
area fell short in terms of timeframe. Most
respondents said we'd have two-way ser-
vice on a large scale by now. However, the
services predicted closely mirror what we
plan to do in the next few years.

“The industry will change from just an
entertainment medium to a major com-
munication source, especially with two-
way, meter reading, shopping and so
forth,” predicted Ray Thibodeau of Valley
Cablevision.

Cable: ubiguitous or nonexistent?

The very future of the cable industry
itself seemed far from certain: Respon-
dents split right down the middle on
whether cable would be everywhere or
nowhere. The “everywhere” voters hit
closer to the mark.

Lloyd Tate of Macro Media Systems
said: “Cable will be like the telephone—
a necessity and not a luxury, a lot more
than just video signals. And the line
coming into the home will be doing a
lot of things.”

For Carl E. Barry, owner of Barry Elec-
tronics, the future was less certain. “No
guess—there may not even be a cable in-
dustry in the year 2000. With technology
going so fast, it may well be superceded,”
he said.
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What's in store for 2020?

Because our predecessors did so well
with their predictions in 1977, we asked
several of today’s industry notables to
make their best guesses on cable’s next 20
years. Here’s what they think is coming.

John Clark, SCTE president

“Looking 20 years out is daunting, but
I'll act as the old Western hanging judge:
‘Often in error, but never in doubt.’

“The biggest technological change will
not be in hardware or software terms, but
rather in human terms.

“Technology and consumer marketing
will blend into a new discipline—con-
sumer technology satisfaction. Technology
and marketing managers will have much
greater contact, communications, cross-
training and partnership. Our industry
will have a combined SCTE/CTAM Sum-
mit, starting with identifying the latest
consumer desires and working backwards
as a team to satisfy them.

“Chief technical officers will be as adept
in consumer focus and finance as they are
in engineering and technology. Providing a
full portfolio of entertainment and infor-
mation services through a cornucopia of
platforms will change daily at warp speed,
and the management challenge will require
greater vision and broader horizons.”

Allen Ecker, Scientific-Atlanta

“The digital set-top becomes the high-
speed two-way interface to the home for
entertainment, information and communi-
cation with the TV set as the display.
Voice-activated user interfaces will allow
easy access to a variety of entertainment
and information services and electronic
commerce applications.

“Extremely high bandwidth two-way
fiber access networks will deliver services
to nodes in neighborhoods. These nodes
will have either fiber or wireless to the
home.

“The home terminal also will be a con-
trol system for the home network to vari-
ous devices and peripherals such as
printers and displays in the home.

“Two-way video conferencing from dis-
plays in the home over broadband packet
networks both to other residences and to
the office will become common ways to
avoid the major traffic congestion that
plagues most metropolitan areas today.”

Jim Farmer, ANTEC

“In 20 years, everyone will forget that
blew a bunch of predictions, whereas in
one year they might remember.

“Most people will have forgotten what
Y2K was all about.

“We probably will be in the process of



phasing out NTSC transmission by then.

“There will be one company delivering
a unified voice, data and video connection
to your house. You will have the choice of
a couple of companies, but you will
choose one for all services. There will be
no long distance anymore, at least not do-
mestically: You pay a certain amount each
month for dial tone, and that includes
reaching every phone in the United States
and maybe in North America. There might
be a nominal charge for overseas calls, but
second tier providers, if they still exist,
will be offering fixed pricing there, too.

“We will have large flat screen displays
for television, and the CRT (cathode ray
tube) will just about be retired. Thanks 1o
this, high definition TV (HDTV) will be
about ready to take off.

“Politics will not have changed materi-
ally. Sorry about that.”

Yvette Gordon, SeaChange

“In these past 50 years, all of our efforts
were centered around one-way broadcast-
ing and making the content, quality and
reliability of that one-way traffic better.
The next millennium will be all about
two-way traffic and what we can do with a
TV set (or set-top box) as a network tool.

“We will have the opportunity to watch
whatever programming whenever we want
to, but broadcast TV will remain. Being
able to rewind, pause and fast forward to
real-time events will be available over
cable networks directly.

“Internet access, interactive customer
advertising, TV viewing will all
become one, and viewers
will no longer know
the difference be-
tween a broadcast

not believe that TV sets will take the place
of personal computers (PCs), but | do
think that the conveniences of the Inter-
net, especially electronic commerce, will
very much become a part of our TV expe-
rience. As compression techniques contin-
ue to get better, TV-to-TV networking will
take shape, including network gaming and
even video conferencing,”

Ron Hranac, High Speed Access Corp.

“My fearless prediction: All-optical tech-
nology will supplant some of today’s elec-
tronic technology.

“Some of this optical technology is
making headway into the marketplace
now, but 1 anticipate that much of what
is a combination of optical and electronic
today will be all optical in the not-too-
distant future. After all, why bother with
cumbersome conversions between opti-
cal and electrical signals when every-
thing has the potential to be done at the
optical level?

“As technology provides the capability, a
move from the world of electrons to the
world of photons makes sense. Look for
widespread use of optical components
such as optical integrated circuits (ICs)
and other optical ‘semiconductors;’ equip-
ment such as optical routers, optical
switches, optical processors; and full-
blown optical systems. For that matter,
why not an optical equivalent of the desk-
top PC? All of these will be based on pho-
tons rather than electrons for their major
functions.”

Sally Kinsman, General

""s\ _ Instrument
) ‘In 20 years,
\‘ % Il besitting on

channel, on-de- ”There muy not the porc.h of
mand channel, . my retire-
mene 0 gven be a cable indusfry  eosione
inler.acli.ve in fhe eor 2000.” 1 pas land.
application as I E B overlooking
they all work — \ari . barry, Puget Sound.

together. Pur-
chases will be
made direct-
ly from TV
sets for
impulse
buying.
“I'do

Barry Electronics, 1977

1 will stay
connected
with the
world
and my
cable
friends
viaa

wireless two-way device resembling a
wrist watch.

“It will receive the Internet services of
the future, such as VOD (videc-on-de-
mand), video telephony and medical scan-
ning. A laser from the watch will scan
images onto the retina of my eye, and all
responses will occur through véice back to
the watch-like device.

“Perhaps a sensor under the skin will
replace the laser and voice, and directly
communicate with the brain. No need to
worry about arthritic hands or boor eye-
sight that will accompany me being 20
years older.”

Dan Pike, Prime Cable

“Predictions involving societal use of
technology across two decades are risky
indeed, and often, as Schnaars points out,
should be made by other than those clos-
est to the technology.

“Nonetheless, we can reasonably predict
for fall/winter of 2020 that:

* George Jetson has a cable-reaily TV set.
» Several plants approach their 10th re-
newal/rebuild/upgrade. The coricept of
highest frequency is replaced by informa-
tion throughput.

* Paul Maxwell or Paul Kagan starts a
newsletter sent directly to the hrain on
alpha waves.

» Electronic communication has been
gradually replaced by photonic communi-
cation, Optical signals are tuned like radio
signals today.

» TV (imagery) is largely an individual
medium, and interactive.

* The cable industry is extensively inter-
connected, like telephone or pawer today.”

Now we wait

So mark your calendars; we/ll want
to know how well we did after the 2020
Western Show, assuming it still exists
then. In the meantime, though, we’d like
to know what you, the engineers and
technicians working in the field, have to
say. What do you think is conding in
the next 20 years? Let us know. When
we've got enough responses, we'll write
another feature, this time from your per-
spective.

You can reach the CT editorial staff at
1900 Grant St., Suite 720, Denver CO,
80203; fax (303) 839-1564; or ¢-mail
rhendrickson@phillips.com. Cy
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Introducing Avantron's New
AT-2000RQ QAM Spectrum Analyzer

(The Smart Choice)

Unique combination of QAM
digital measurements and
portable CATV

spectrum analyzer

High-resolution
6.4"color LCD display
is a huge plus when
analyzing detailed
constellation
measurement displays.

In-Service 64/256
QAM Digital testing

AVANTRON AT-2000RQ QAM SPECTRUM ANALYZER

Please request a product sheet for complete specifications and features & benefits

Compliant DOCSIS, ITU-T J.83 Annex B

Constellation Display with Zoom
Pre and Post Bit Error Rate (BER)
Modulation Error Ratio (MER)
Error Vector Magnitude (EVM)

Graphic Statistics Display

Adaptive Equalizer Display
Average and Adjacent Channel Power

Optional AT2CATVPAK

YES
64/256 QAM

YES
YES
YES
YES

User-selectable Time Period: 1 to 60 minutes

Errored Seconds - Severely Errored Seconds -

Severely Disturbed Periods -
System Unavailability Time

YES
YES

100% In-Service CATV measurements and
full FCC proof-of-performance capability

Reader Service Number 46

Fully portable,
lightweight 19 Ibs
(including
built-in battery)

Measurement
accuracy only a
lab-grade
spectrum analyzer
can provide.

User-friendly
one-button
measurement
capability

Smart because...

“Integrating the 64/256 QAM
digital measurements with an
affordable field portable CATV
spectrum analyzer such as the
Avantron AT-2000R is truly a
breakthrough from both a cost
and performance point of view.
AVANTRON’S AT2000RQ

The REALLY Smart
Spectrum Analyzer

Avantron Technologies Inc.
The OTHER Spectrum Analyzer
Company The MSOs Trust
1-800-297-9726
http://www.avantron.com
info@avantron.com
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Automation Relieves
Provisioning Woes

By Doug Larson

he data over cable business is booming. But are you keeping up

with demand? If you're still performing two-person installs,

chances are you've got a backlog of unfilled orders. With com-
petition for high-speed data services rising from telcos and satellite
providers you can't afford to keep customers waiting. Automating your

provisioning systems may give you the leverage you need.

Projections from a recent Kinetic Strategies re-

port on the North American cable modem market indi-
cate that more than 2.3 million Data Over Cable Service Interface
Specification (DOCSIS) cable modems will be shipped this year.
Moreover, by year-end 2003, the installed base of cable modem
customers is expected to top 15.9 million, generating more than
$11.9 billion in service revenue.

Good news, bad news

Great news, right? Well, sort of. You see, these numbers are
predicated on a number of conditions, including retail distribution
partnerships, the advent of plug-and-play modems and, perhaps
most importantly, automated provisioning systems.

Although retail partnerships are sprouting up all over the coun-
try and high-speed data installs are at an all-time high, legacy pro-
visioning systems and procedures are fast becoming crippled by
the unprecedented demand. In fact, the installation backlog is
growing faster than the installed base of cable modem subscribers
at many multiple system operators (MSOs).

With cable modem installs expected to almost double from
105,000 a month in 1999 to 200,000 a month this year according
to Kinetic Strategies’ Michael Harris, the problems will only get
worse. Add to this mix the need to manage subscriber life cycle
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events, such as changes 1o service or the addition of new services,
and the problems become critical.

All is not lost, however. To the rescue have come bleeding edge
remote provisioning wares from a host of vendors—many of them
new to the cable market. The products offer the promise of lower
overhead costs by reducing truck rolls and call center call volume,
decreased time to market for new services, and increased revenue
from tiered business and residential service offerings.

Slow road to high speed

The industry’s provisioning woes are nowhere more evident than
in the experience of the leading cable Internet service providers
(ISPs). While Excite@Home and Road Runner service operate at
blazing speeds, their existing provisioning systems don't.

“The provisioning process that has brought us to the point today
where we have 430,000 subscribers has been a successful one, obvi-
ously, or we wouldn't be here now, but it’s pretty labor intensive,”
says Ron Dobes, Road Runner’ vice president of provisioning and
system engineering. “It just won't enable us to scale to the millions
of users we fully intend to hit next year and beyond.”

Under the current scenario, customers call an 800 number to
find out if they are in a Road Runner or @Home service area. In
turn, the customer service representative (CSR) walks them
through a qualification process to make sure their personal com-
puter (PC) qualifies for the service (CPU speed, disk space, RAM
space, operating system version and so on), verifies their credit
rating and, if everything checks out, schedules a truck roll. This



portion of the process takes, on average,
10-20 minutes.

At the customer premise, the technician
performs all of the necessary RF condi-
tioning, removing upstream filters and so
on. The tech then calls the CSR to assign a
media access control (MAC) address to
the cable modem, configures passwords
and e-mail addresses and so on. This
process can take between 1-2 hours and
often requires an RF and data technician.

Out with the old, in with the new

Both @Home and Road Runner are fo-
cusing their initial efforts on reducing the
need for this data tech.

To streamline this process, Road Runner
has partnered with Cisco Systems and Em-
perative Inc. (formerly Multiflow Tech-
nologies Inc.) to launch an online
subscription registration and activate
process. This autoprovisioning system,
which was scheduled for tests in Me-
diaOne’s Minneapolis system in December,
will cut out the CSR middleman and allow
potential customers to qualify for and re-
motely activate service via a Web interface.

“From an engineering perspective, this
is a fundamental strategic part of the Road
Runner architecture,” says Dobes. “We are
working with the billing vendors to define
and implement those elegant, end-all, be-
all, two-way interfaces that will enable all
of the account information for all types of
scenarios to be seamlessly transferred be-

tween Road Runner provisioning systems
and the back-end billing systems.”

@Home also is moving toward remote
provisioning in a two-phased approach.
According to Richard Holden, @Home’s di-
rector of product management, the first
phase focuses on the data install.

“In this case, it would be what we call a
‘bottom up’ system where a customer
would just plug it in, and the modem
would provision itself on the network and
tell the system about where it’s located,”
explains Holden. “That would happen au-
tomatically, and then the customer would
do a software installation.”

At this point, @Home’s provisioning sys-
tem would apply restrictive filters to give
the modem limited access to the network
so that customers could go to an activa-
tion page. Using the registration code the
customers had been given when they orig-
inally ordered service, they then could
choose an e-mail address, verify the ser-
vices ordered and activate their account
online. The system then would reboot the
modem, apply a new set of filters and give
it a globally routable address.

As in the case of Road Runner, Holden
says @Home currently is in talks with
major billing vendors such as CSG, Cable-
Data and Convergys to define the applica-
tion program interfaces (APIs) to enable
this information flow between @Home
and its affiliate back-office systems.

In Phase II of the project, Holden hopes

Remote Provisioning,
Nearby Benefits

The cable industry’ foray into the world
of advanced service offerings is in full
swing. Estimates from Kinetic Strategies
place the installed base of Data Over
Cable Service Interface Specification
(DOCSIS) modems at more than 15.9
million by year-end 2003, fueled by re-
tail distribution parterships, the advent
of plug-and-play modems and automat-
ed provisioning systems.

Although retail partnerships are sprout-
ing up all over the country and high-speed
data installs are at an all-time high, legacy
provisioning systems and procedures are

not able to keep pace with consumer de-
e

BOTTOM e LINE

mand. In fact, the installation backlog is
growing faster than the installed base of
cable modem subscribers at many multiple
systems operators (MSOs).

To help relieve these provisioning bur-
dens, a number of new and entrenched
vendors are targeting the market with
cutting-edge provisioning systems. The
products offer the promise of lower
overhead costs by reducing truck rolls
and call center call volume, decreased
time to market for new services, and in-
creased revenue from tiered business
and residential service offerings. In some
cases, these systems will even help you
ensure the integrity of the offering you
are providing once your subscribers are

up and running on the service.

to further reduce call center vdlume.

“They would choose the seryice plan,
let’s say @Home basic or a professional
version of @Home—or whatever the ser-
vice plan might be. But they wpuld have a
choice to actually create their gccount on-
line. In that way, we would reduce further
the amount of time spent of the phone
with Tier 1,” says Holden.

“Today, they have some ability to do that
online—they can order additional services
online, like additional IP (Inteinet proto-
col) addresses for multiple contputer sup-
port, or remote access capabilify so that
they can dial up while they’re on the road.
But what we're talking about hgre is the
overall basic service itself,” says Holden.

Go to the source

While the new @Home and Road Run-
ner provisioning platforms will be avail-
able to all of their affiliate MSOs, a
number of other vendors out there are tar-
geting operators directly with their multi-
service provisioning systems,

Emperative

Emperative Inc., which is pfoviding the
prequalification technology for Road Run-
ner’s self-provisioning solutior, is one
such company.

“Going to the Road Runner§ and
@Homes of the world is a very important
piece of our strategy, but the ultimate cus-
tomer is the MSO,” says Abrallam Gut-
man, president and chief execntive officer
of Emperative. “And the reasoh is the fol-
lowing: The subscriber ultimately is really
owned by the MSO; he’s not olvned by the
aggregator. So, the provisioninig activity is
an activity that is really owned and is criti-
cal to the MSO. Our product .. creates a
bridge between the MSO and the provi-
sioning systems that the aggregator has.
But ultimately, it's the MSO that is really
enjoying the fruit of the product.”

For Gutman, who formerly was respon-
sible for provisioning, order processing
and service management for the Continen-
tal Cable (now MediaOne) high-speed
data offering, the mission is simple: Re-
move the service delivery andimanage-
ment bottleneck.

Emperative’s provisioning engine, called
ProvEn, promises to automate and manage
service delivery over the life cjcle of the
customer. The product, which| spans
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Telephony.
QoS.

Tiered Services.
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Tell us something
we don't already know.

Telephony. QoS. Tiered Services. The features at the heart of the pocsis 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
DOCsIS 1.1 services. So when you're ready to take the next step in cable data, go with what we know.

For more informarion, visit www.com21.com or call us ar 408.953.9100.

©1999 Com21. Inc. All rights rescrved. Com21 is a eegistcred trademark and the Com21 logo. poxcontroller, DOxmanager, boxport, Imagine the Inteenct without the
wait, and the Red Door design are trademarks of Com21. Inc. All specifications are subject to change without notice.

- Imagine the Internet without the wait.” E@
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BILLING SYSTEMS
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Interactive Enterprise’s common user in
terface enables both subscribers and cus-
tomer service representatives (CSRs) to
view, in real time, a subscriber’s account
information. IELs operator configuration
screen allows an operator to remotely
configure and provision end-user devices
such as cable modems and advanced set-
top boxes.

information technology (IT) and engineer-
ing, includes connectivity 1o billing, trou-
ble ticketing and customer care systems
via protocol adapters, or PADs; libraries of
“tasks” on the network side that enable
the MSO 1o configure network devices
(cable modems, routers, cable modem ter-
mination systems, servers) from multiple
vendors; and a provisioning system.

'(The provisioning system) actually
manages the conversations between all
those systems, in essence crealing a plug-
and-play situation where you pick your
billing systems, you pick your network-
side systems and devices, and develop,
using a graphical environment, the con-
nectivity required for subscribers to get
these services either by calling a call cen-

Who’s Who in Remote Provisioning

(508) 485-8200

FAX: (508) 624-6778
www.basystems.com

Products: Cuda Provisioning Manager
and Cuda 12000 IP Access Switch

Want to find out more about
the companies and products
soon to be making a splash in
the world of remote service
provisioning? Here's a run-
down of some of the players
in this space.

Amplify.net

47381 Bayside Parkway

Fremont, CA 94538

(510) 656-1680
www.amplifynet.com

Products: iProvidence and iProvCable
software

Broadband Access Systems

201 Forest Street, Suite 200
Marlborough, MA 01752

CableDota Inc.

A DST Systems Company
11020 Sun Center Drive
Rancho Cordova, CA 95670
Toll free: (800) 835-8389
Fax: (916) 636-5645
www.cabledata.com
Products: CyberCSR

Cisco Systems Inc.

170 West Tasman Drive
San Jose, CA 95134
(408) 526-4000

Toll free: (800) 553-NETS

WWW.(isco.com

ter ... or by directly coming in and self-
provisioning in the way that it is being
done at Road Runner,” says Gutman.

Interactive Enterprise Ltd.

Another company on the leading edge
of remote provisioning technology is
Dublin, Ireland-based start-up Interactive

ACCOUNT INFORMATION
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—
—v— [E———
— .

SUSSCRINE TO SBRAviCCH

Enterprise Ltd. Founded in 1998, IEL has
developed a product that enables MSOs to
accelerate time to market with new prod-
ucts and remotely provision services over
the life cycle of the customer. The sysiem
currently is in trials with U.S. operators,
and the company recently announced a
strategic alliance with Nortel Networks in
Europe, under which Nortel will market
the Conexon Mediation System as part of
its Cornerstone cable, telephony and In-
ternet solutions.

Conexon, which resides at a headend or
hub, acts as a mediator between back-of-
fice systems and subscriber devices, en-
abling plug-and-play interfaces into cable
modems and digital set-top boxes so that
end users can self-install and self-sub-

Products: Cisco Subscriber
Registration Center

Core Networks

36 Topple Drive

Dartmouth, Nova Scotia
Canada B3B 116

(902) 481-5777

FAX: (902) 481-5799
www.corenetworks.com
Products: CoreOS Broadband
Provisioning System

Cygent Inc.

201 Third Street, Second Floor
San Francisco, CA 94103

Toll free: (888) 8CYGENT
www.cygent.com

Products: Fusion

Emperative Inc.
300 Bear Hill Road
Waltham, MA 02154

scribe to all of their cable provider’ ser-
vice offerings via a Web-based user inter-
face. (See Billing illustration.) According
to Tom Higgins, president and CEO of
IEL, Conexon will enable an end-user 1o
self-subscribe 10 just about any service
imaginable, whether that be basic or pre-
mium video services, pay-per-view (PPV),
video-on-demand (VOD), honie shopping,
or what have you.

From a self-installation/self-subscription
standpoint, Higgins says his product will
reduce operator overhead by more than 40
percent. He says it currently takes 43 tech-
nicians and 60,000 man-hours at a cost of
$2.6 million to install 15,000 cable
modems in one year.

Higgins says his product will reduce the
one-vyear costs of installing 15,000 cable
modems to 22 technicians and 30,000
man-hours at a bottom line cost of $1.3
million. With a retail model in place and
assuming in-home wiring, filters and other
RF conditioning issues are taken care of,
these numbers are reduced to zero.

On an ongoing basis, Conexon inte-
grates legacy customer management and
billing mechanisms to allow operators to
remotely manage, provision and “push”
services and promotions 1o customers. Be-
cause the system uses a common user in-
terface, customer information tan be made
available to the subscriber, CSRs, network
operation center (NOC) engineers, field
technicians or technical CSRs. (See Ac-
count illustration.)

“You'll find that most operators, if they
talk about autoprovisioning and

(781) 890-9899
info@emperative.com
www.emperative.com
Products: ProvEn

Interactive Enterprise
3016 Lake Drive
Citywest Business Campus
Dublin 24, Ireland

+353 1 4660600

FAX: +353 1 4660284
www.iel.ie

Products: Conexon

Mindport Inc.

15070 Avenue of Science, Suite 200
San Diego, CA 92128

(858) 618-3500

FAX: (858) 618-3550
www.mindportusa.com

Products: Integrated Business Systems
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SNMP traf-
fic you see in cable
networks,” says Campbell. “Traditional
tools don't scale well when you get into
tens of thousands of end devices. The en-
gine is quite extensible and can interoper-
ate with any SNMP-capable device. As
digital boxes roll out across North Ameri-
ca, there are real opportunities to deploy a
system like CoreOS and use the boxes as
data collection devices and extend the sta-
tus monitoring aspect.”

Campbell cites CoreOS’s “Out of Spec
Modem Report” as an example of this
monitoring and reporting capability. This
report can alert the appropriate personnel
when a modem has exceeded a maximum
upstream or downstream transmit power
level of 60 dBmV, signal-to-noise ratios
(S/Ns) and many other management infor-

mation base (MIB)-supported variables.

The Network Weather Monitoring por-
tion of CoreOS also enables network man-
agement at the IP layer and continuously
evaluates round-trip latency and packet loss
occurring between test stations and moni
loring largets.

Broadband Access Systems

Broadband Access Systems also is jump-
ing into the multiservice provisioning
game with a system that supports auto-
matic and dynamic subscriber provision-
ing and business-class QoS.

BAS's Cuda Provisioning Manager, a
software suite designed to work exclusive-
ly with the company’s Cuda 12000 IP Ac-
cess Switch, includes a full server suite
(selectable on a per-server basis), featur-
ing: DHCP server, TFTP server, time of
day (TOD) server, SYSLOG server and
LDAP (lightweight directory access proto-
col) provisioning,

The system, which is fully integrated
into a CMTS/edge router platform, is de-
signed to reduce the number of network

Call Today for a
90 Day
Evaluation Package!
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elements and provides increased security
and performance over stand-alone solu-
tions, says Mark Komanecky, vice presi-
dent of marketing for BAS.

Moreover, he says his provisioning sys-
tem provides full redundancy of provision-
ing servers and databases. “This reliability
provides increased network reliability, abil-
ity to support business-class data and
voice services, increased service revenue
due to the ability to provide service level
agreements (SLAs) and lowers operating
costs,” says Komanecky.

What's it all mean?

Bundled services clearly are the future
of the broadband industry, and to capital-
ize on the opportunity you must be able to
quickly and efficiently provision services
to your customers and seize market op-
portunities today. If you don’t, you can bet
that someone else will. C

Doug Larson is senior editor for “Communi-
cations Technology.” He can be reached via e-
mail at dlarson@phillips.com.

Less than 20 Minutes
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How IP Provisioning Affects

Your Data Service

By Bruce Bahlmann

provisioning systems. Failure to understand the provisioning systems can result in prolonged or abandoned cable

O perating a successful Internet service over a cable TV system requires a complex marriage between broadband and

The provisioning system pro-
vides the foundation from
which basic Internet service via
cable modems can be activated and
maintained. But for many cable per-
sonnel, the provisioning system is just
an unfamiliar black box. A critical
component of the system is the address-
provisioning server. Let’s look at what it
is, how to use it and how it works. In
months to come, we'll tackle modem in-
stallation, troubleshooting, and monitoring
the client experience in a series of articles.

What it is

Provisioning activates a client, the recip-
ient of the process, via some type of elec-
tronic network. Provisioning does two
things: It identifies (singles out) the client,
and it gives the client operating instruc-
tions and parameters. Singling out a client
is called “registering.” The word “provi-
sioning” also is used more generically to

JANUARY 2000 « COMMUNICATIONS TECHNOLOGY

modem installs and unnecessary service calls.

mean activating different services. For ex-
ample, when a customer signs up for high-
speed data service, several things have to
be “provisionced,” including e-mail ad-
dresses, personal Web site, network inter-
face card (NIC), cable modem, service
level (bandwidth, filtering options and so
forth) and remote dial-in access.

Address provisioning involves the man-
agement and distribution of Internet proto-
col (IP) addresses, ensuring that a unique 1P
address is given to every registered client.
Both a cable modem and a personal com-
puters (PC5) NIC represent address provi-
sioning server clients. These clients are
identified by their network interface address,
a media access control (MAC) address.

The client's MAC address enables it to
communicate with other clients on its net-
work segment (subnet). The MAC address
also is the identification component that
must be registered with some method of
address provisioning to cnable cach client

1o access clients outside its subnet—that
is, on the Internet at large.

Understanding the basics of address
provisioning provides a foundation from
w hich to master modem and PC installa-
tion and troubleshooting.

Where it comes from

Address provisioning has evolved through
the life of the high-speed data offering. Dur-
ing the early days of high-speed data, we
used “static addressing” to configure individ-
ual modems and NICs. Static addressing is
the oldest method of address provisioning
and one of the easiest to implement.

Although a superior address method
called “dynamic addressing™ was available
at the time of the alpha/beta trials (actual-
ly being used by several beta customers),
the PC operating svstems, such as Win-
dows 3.1x, of the day couldn't support it.
The hallmarks associated with static ad-
dressing are a master list (authority) that

ﬂ-



Address provisioning process

Client | . Defoult
| gateway

tracks all the addresses, manual assign-
ment of 1P addresses to clients, continuous
record-keeping for accuracy, high reliabili-
ty because network access didn’t depend
on additional hardware/software, and a
labor-intensive process.

Static addressing manually tracks the
assigned addresses on a master list.
Though the medium of the master list
can vary (paper, spreadsheet, database),
the concept remains the same. Addresses
are manually assigned and then handed
out to each client on a given subnet,
recorded in the list, and then manually
entered into the client’s network settings.

Assigning these addresses to clients es-
tablishes a one-to-one relationship be-
tween a given 1P address and the client it
is assigned. This relationship ensures the

Address
~t— pravisioning :
server —————p» Deregister

~——  Register

Source: Medio One

client that its IP address is unique, result-
ing in reliable Internet access.

Note that if any two clients receive the
same P address, only one of them will
function properly. Simultaneous access will
result in an error or a “race” condition, in
which the first client to use the address
wins—the other client is denied access.

But static addressing lacked scalability
and support for inevitable growth. Doling
out a handful of IP addresses a day to sup-
port installations works well with static ad-
dressing, but doling out thousands would
take a whole staff 10 manage properly.

Static addressing also has growth limita-
tions. For example, as demand increases for
high-speed data in concentrated areas, the
number of IP addresses available in that area
eventually would run out. Once the ad-

dresses were used up, you'd need to contact
customers to instruct them how to manual-
ly reconfigure their network settings.

What it's become

By the end of the initial high-speed data
trials, minimum standards on PC operat-
ing systems were set by dropping nondy-
namic addressing-compliant operating
systems (OSs). The components generally
associated with dynamic addressing in
today’s systems are:

* An application server continuously
maintains available pools of addresses.

* Dynamic addressing automatically doles
outs correct addresses in the form of a
“lease” to registered clients, forming a
one-to-one relationship.

* Dynamic host configuration protocol
(DHCP) establishes the rules for server-
to-client interaction.

* The client depends on interaction with
the address provisioning server to main-
tain Internet access.

* Troubleshooting client problems requires
knowing its “current” 1P address. »

Engineered Solutions ... for the last mile
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When you're deploying a cutting-edge broadband

network, you need strong support to reach your goals.

That's where Harmonic comes in. Many of the world's
leading cable and telecommunication companies utilize
our products in their broadband networks for one
simple reason — Reliability.

When planning or expanding a network, every decision
is mission-critical. You need equipment you can count
on and a partner who can overcome your technical
challenges. You need to know that your products will
be there when you want them. You need Harmonic.
Anything else and you‘ll never make it to the top.

To find out how we can help you, visit our website or
call Harmonic today.
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Sunnyvale, CA 94089
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408.542.2500

Fax 408.542.2510
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How it works everything checks out, the bank lends yvou

Dynamic addressing uses a databasc as inoncy for a specified amount of time.
its master list called a lease database, a Using the bank example as an analogy,
server as ils manager, and a temporary |P the address pool is similar to the funds a
address called a lease. Its operation resem- bank has in reserve for lending. The server
bles borrowing money from the bank. The is the loan officer. The lease (temporary [P
hank performs a credit check and ensures address) is the actual loan, you are the
vou are who vou say vou are, vou negotiate  client. and DHCP represents the rules that
the loan and sign some papers. and then if govern the transaction. as well as the lan-

It’s all about

|

A
‘.
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www .cabletoday.com

guage spoken to negotiate the loan.

The key function that permits dynamic
addressing is the concept of a lease, which
is an association between a client and an
1P address maintained in the address pro-
visioning servers lease database. The re-
sulting association is an 1P address that is
loaned to the requesting “registered” client
for a fixed time. Therefore, a lease is a
temporary association that the server es-
tablishes at a registered client’s request be-
tween that client and an available IP
address for a finite period.

The server records the lease in its data-
base. The client tracks the lease parame-
ters (renewal, rebind and expiration time)
and uses them and the [P address to main-
tain a consistent 1P address.

The client uses DHCP 1o negotiate the

BOTTOM e LINE

Knowledge Breeds Efficiency

During one phase in the cable modem
installation process, installers find
themselves watching an array of lights
on the cable modem waiting for it to
activate. Installers often speculaie what
is going on behind the scenes as they
watch these lights because. to them,
the provisioning system represents a
mysterious “black box.” Unfortunately,
this lack of understanding of th¢ ad-
dress provisioning system can result in
prolonged or abandoned installs or un-
necessary service calls.

Dynamic Internet protocol (IP) ad-
dresses are the lifeblood of high-speed
data. and the address provisioning serv-
cr is the heart of the svstem. Without
the heart, the whole sysiem fails, and
without the veins (RF plant or n¢t-
work) parts of the system can fail.
Often. localized outages arc misinter-
preted as widespread outages. In a ma-
jority of these cases, the actual problem
is right in front of the installer—a com-
puter configuration problein, RF wiring
issue or bad cable modem.

Having a basic understanding ol the
address provisioning system reduces the
amount of speculation and leads to more
productive time spent installing and
troubleshooting high-speed data service.
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Lectro CPR. Power Protection. Bottom Line Protection.

Introducing Lectro CPR," a total system solution for CATV power management.

| Designed from the ground up to protect power to your network while protecting

" "1 o your bottom line. Lighter, smaller and much more efficient, the Lectro CPR UPS
The;ndustry-sf}r;;'fiv_ef;ﬁ is designed to save you money with lower operating and maintenance costs.
full batterfyarreplh Revolutionary CATV power protection from its patent-pending Line Interactive
Ferro Topology™ (LIFT™) to the industry’s first five-year full battery warranty.* The UPS digital remote
monitoring capabilities and proprietary Advanced Battery Management™ system work together to
protect your system against devastating power outages. In fact, it'll even save you time. Because
once you see it, you won't need to consider any other UPS system.

Tro’ Fuening systems
Lectro CPR. Powering The Heart Of Your Network.

North and South America Headquarters — Tel: 1-800-551-3790, 1-919-713-5300, Fax: 1-919-713-5350
Europe/Middle East/Africa Headquarters — Tel: +44-1753 608700, Fax: +44-1753 608995
Latin America—TVC Latin America—Tel: 1-305-716-2160, Fax: 1-305-716-2161
Internet: http://www.invensys-energy.com, E-mail: lectro@powerware.com

*For international warranty offerings contact your local Lectro sales office or distributor. Invensys
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creation, transfer, and termination of the lease based on the re-
newal, rebind and expiration time parameters. The renewal time
informs the client when it is supposed to validate the lease with
the server. Short renewal times enable the server to continually
communicate with clients, updating them on possible changes to
the network.

Rebind time is an escalated state that tells the client to seek al-
ternate means of contacting an address provisioning server on the
network. Request/renewal is a broadcast rather than a unicast. Fi-
nally, expiration time informs the client when the 1P address it is
using is no longer valid—forcing it to request a new address.

The premise behind dynamic addressing is that it allows contin-
ued dynamic assignment of 1P addresses. For example, when the
available 1P addresses become exhausted, the server can expand
the pool of available addresses without having to manually modify
any configurations on the clients.

Well-configured address provisioning servers strive to force lease
parameters such that from the clients viewpoint, it has a very short
lease, and from the server’s standpoint, the client has an infinite
lease. This permits frequent transactions between the client and
the server and infrequent client IP address changes. The goal is to
propagate information from the server to the client quickly and
change the client’s IP address only when absolutely necessary.

Today’s address provisioning system performs several tasks, in-
cluding cable modem activation and PC NIC activation.

1t provisions a cable modem by giving it a dynamic address and
a configuration file it must download to operate properly. It provi-
sions a NIC by giving it a dynamic address and some other infor-
mation, such as a domain name server (DNS).

Provisioning goals

Today’s provisioning servers seek to achieve five goals in cable
modem and PC NIC support:

Security: An option activated on the address-provisioning serv-
er allows only known MAC addresses to communicate with the
server. The server “learns” MAC addresses through the registering
process that stores a client’s MAC address into a registry database
in the server. Unregistered MAC addresses will not receive re-
sponses from the server.

Roaming: A provisioned modem can work from anywhere on
the network. Roaming allows a technician to connect a provi-
sioned spare modem at the customer site to troubleshoot provi-
sioning problems. Without the roaming feature, a technician
would need a separate modem for each subnet served. Roaming
also allows customer cable modems to become operational at the
field-provisioning site before installation at a customer site.

Conservation: An option on the server enables a roaming client
to use only one 1P address. Without conservation, a single client
could consume multiple 1P addresses, making it hard to determine
which IP address the client currently is using.

Automation: Improvements in DHCP software and operations
make changes in operational parameters transparent (o the user
with little or no down time. For these changes to be truly transpar-
ent, there must be synchronization between networking and ad-
dress provisioning software to enable timely systemwide changes.

Auto-provisioning: An address provisioning server responds to
unknown clients differently from known clients. For example,
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unregistered clients may be given different
IP addresses or different parameters than
registered clients. This variation in para-
meters often is used to restrict unregis-
tered clients’ access so they are motivated
to register for full use of the connection.

Address provisioning process

This process defines the events leading

u a regponse (if any) from the address
provisioning server. The accompanying fig-
ure (on page 86) shows the interaction be-
tween various components of the process.
Each request initiated by a client fol-
lows this process leading up to the re-
sponse from the provisioning server.
Although the types of request for comput-
ers and modems differ in information re-
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quested, they both follow this process.

The default gateway enables the address
provisioning server to group “similar
clients,” which have the same gperational
parameters, such as transmit/receive fre-
quencies. All transactions between the
client and the server must funnel through
the default gateway (router). This is on
the client’s subnet and provides passage
for server requests by forwarding them di-
rectly to the address provisioning server.

From the server’s perspective, the de-
fault gateway lets the server logically sepa-
rate requests from clients, enabling it to
treat clients from separate subnets differ-
ently. With multiple default gateways, you
can enable a group of clients that require
different operational parameter$ from oth-
ers in the same area. That is, you can run
two frequency pairs on a single node.

Formulating the address provisioning
server’s response requires moving through
the server’s logical process. A set of para-
meters (DHCP options) are generated to
compose the server’s response to the
client’s request. These parameters are set
from “general” (defaults) to “specific”
(nodes) such that a more specific parame-
ter can override a less specific one.

An operation called de/register allows ex-
ternal applications such as a billing system
to remove or add cable modems and NICs
from or to the server’s registry. De/register-
ing effectively regulates each cliént’s opera-
tion by controlling which paramieters it gets.

Address allocation and management
The goal of IP address allocation is to
formalize the areas where certain address-
ing methods can reside to streamline trou-
bleshooting and standardize the

building-out of the network.

Once a subnet is created for a new city
or added to relieve an area where a majori-
ty of the addresses are in use, the opera-
tions group monitors it to ensure that a
certain percentage of available IP addresses
exist 1o sustain new installations. A daily
IP address report typically provides the
operations group with this information
about current IP address utilization.

The operations group pays close atten-
tion to the “percent used” and tries to
keep it around 70-80 percent. Maximizing
the use of existing addresses increases suc-
cess in requesting additional IF addresses.

When a subnet becomes highly utilized
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(90+ percent), an event called “renumber-
ing” is scheduled. Renumbering is how
the address-provisioning server introduces
new networks in areas that are low in
available dynamic IP addresses.
Renumbering is both a network- and
server-initiated event that forces modems
and NICs to “roam” to a new network.
DHCP assigns clients new addresses on

the new network and then frees wy ymevi-
ously held addresses. :
During a renumbering, customess tesid-
ing on an existing subnet are divided in
half. Half the customers will remain on
the existing subnet, and the other half will
be moved to a new subnet. Eventually,
renumbering events will affect a smaller
and smaller number of clients and become
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almost transparent to the end wiser.

Clients moved to a new subrjet en-
counter a change in the default gateway.
This change temporarily block{ their ac-
cess to the Internet as well as the route to
the address provisioning server| To resolve
this issue, clients must either rébool their
PCs, or the lease times on the dlient must
be set in such a way as to enable it to re-
cover, say by placing the rebind time sec-
onds after the renewal time.

Cable modems, while also affected by
renumbering, are forced to rebdot as they
experience a disconnect with tijeir cable
modem termination system (CMTS). Re-
booting forces a “discover” request, which
will allow the client to find the address
provisioning server using a different route.

Use of private addresses

Unlike dialup Internet servicg, high-
speed data cannot reuse IP addsesses of
customers who have logged off. This prob-
lem is solved through the use of private
addressing (10.x.x.x or 10Net) for cable
modems. Private IP addresses work simi-
larly to regular IP address except that they
are not routable on the Interneg

By using private addresses, hjgh-speed
data consumes routable IP addwsses only
for each NIC on the network. Conse-
quently, cable modem troubleshooting
must either take place locally or from
some machine that has a local fresence
but is accessible from the outside.

Wrap-up

As high-speed data service becomes
more common, the importance bf under-
standing the basics of 1P addressing provi-
sioning increases proportionally As we've
just seen, the topic isn't overly difficult; it’s
simply unfamiliar to most cable lpersonnel.

When installing and troubleshooting
high-speed data service, undersianding the
system reduces the amount of speculation
and leads to more productive use of time.
Technicians and installers will be able to
tell the difference between hardvare prob-
lems and connectivity problems; reducing
truck rolls and saving time lost fo wild-
goose chases.

Bruce Bahlmann is a senior systems engineer
for MediaOne’s Internet Services Group. He
can be reached at (651) 63#-3246 or
bahimann@bigfoot.com.
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The Importance of

Optimize Bandwidth Within the
Compressed Digital Domain

(CT) e coreful what you

wish for” could be

the watchword for
cable operators striving to
meet the rising tide of new
technologies and changing
regulations driven by the con-
version fo digital TV (DTV).
Market-driven,  multiple-
sourced demands are being
made upon operators fo deliv-
er customized programming
as they seek new revenue
sources fo offset broadcaster
DTV deployment costs.

By Fabrice Quinard

The competitive challenge

How digital video is managed can create
enormous opportunities for the cable op-
erator that can provide services such as ad
insertion, Internet access, datacasting, tele-
phony, video-on-demand (VOD), home
entertainment and interactivity capabili-
ties. Program variety and choice, superior
video and audio quality, and easy inter-
faces must be offered to consumers to re-
tain and gain subscribers in a competitive
TV-broadcasting marketplace.

On the other hand, while operators will
have better tools to control programming,
the sheer volume of digital video content
to manage will exert overwhelming de-
mands on available bandwidth.

Alex Best, executive vice president of
engineering at Cox Communications, rec-
ognizes that as more digital programs are
added, the need to use bandwidth effi-
ciently becomes increasingly important.

“We do bandwidth upgrades, and then
we add more channels, and recently, lots of
digital channels,” says Best. “But as long as
we had spare bandwidth, it wasn't quite so
critical that we figure out how to recover
spectrum that’s being taken by the carriage
of channels that we don't actually offer.”

Delivery of digital video programs starts
with a variety of compressed digital
sources that include local feeds such as
video servers and data servers, tape and
live video, and remote feeds such as satel-
lite and broadcast. These multiple sources

are received as constant-bit-rate (CBR) or
variable-bit-rate (VBR) bit streams.

Alternate options

How have cable operators njanaged to
combine and remultiplex bit sireams from
these multiple sources? Two alternatives
have been in practice up to now.

The first option involves detoding Mov-
ing Picture Experts Group (MPEG)-2
video to baseband and re-encade, a digital-
to-analog-to-digital process that decodes
and re-encodes VBR streams. Decoding to
the pixel level is expensive, anid a general
loss in picture quality occurs dt each step.

The second option, CBR remultiplexing,
separates VBR streams into stacked CBR
streams, Inefficient use of ban{lwidth re-
duces compression ratios and the number
of programs in the multiplex, decreasing
program options.

Cox Communications is among those
operators that have gained mare control
over their bandwidth through digital
grooming. Says Best, “As we sfart bumping
the top end of the spectrum and the capa-
bility of the system, the first step that we
take to recover bandwidth is tb groom
those multiplexes and eliminate those pro-
grams that we don't actually intend to
offer to our subscribers.”

With grooming, the operator can assem-
ble programs from a variety of multiplexes
and feeds and create customized program-
ming delivered as single or multiprogram
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transport streams. “To that end, we have started doing that in
probably four or five of our cable systems scattered around the
country,” says Best.

Charter Communications also grooms to achieve better band-
width management. “The amount of bandwidth that we do have
available for the programming, we’re trying to send out to our
customers. We're trying to preserve bandwidth, and in order to

Building blocks of statistical remultiplexing

t‘ 10:1 VBR multiplex

Analog
Digital

Decoders

(BR mutriplexer Shmte] o,

4 SV VSN = . _ P’
| B B | RS

8:1 VBR 6:1 CBR 12:1 VBR
Source: Terayon

=)

do that efficiently, this is the only means that we have available
today,” says John Pietre, senior vice president of engineering.

Multiplexing in order fo simplify

In the grooming process, MPEG-2 multiplexes from remote and
local sources must be processed through a demultiplexer, transcod-
ed and then remultiplexed to form the outgoing multiplex.

To transmit a coherent outgoing program transport stream with
good picture quality, this process must include parsing, synchro-
nized scheduling, stream transcoding and splicing, and analysis
and service information editing. This supports the capability to
groom programs selectively to create a customized statistical mul-
tiplex and to transmit it over the space of a single analog channel,
enabling operators to:

* Filter satellite program statistical multiplexes to select only de-
sired programs
* Add new programs such as local channels and pay-pet-view

(PPV)

» Use bandwidth efficiently to permit addition of other $ervices
» Digitally insert local advertisements and programs

The key to each goal is stand-alone statistical remultiplexing.
The first step is to input the multiprogram transport stream, rep-
resented here by the block arrow. (See the accompanying figure.)
1ts source could come from real-time encoders, a video or VOD
server, or a satellite transponder such as one of the pods on
Headend-In-The-Sky (HITS) carrying 12 programs. A program or
service is made up of streams that can be composed of video,
audio and data streams.

The streams go directly into a parser. The next step is operator
input from the scheduler through a schedule-import graphical
user interface (GUL), where stream selection and correction
processes take place. That's where decisions are made for what’s
going to be on the output and for controlling the bit rate.

uality Cabletek
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CherryPicker grooming system installed
in TeleGeneve central digital headend in
Geneva, Switzerland. Photo courtesy of
l| Terayon

available. To achieve constant picture
quality for all streams, the bit rate
must vary for each stream so that
more complex video programs receive
more bandwidth and less complex
programs receive less bandwidth. Re-
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For information, contact Tim Hermes
From the publisher of at 301/340-7788 ext. 2004

CatieFAX Daily I C unicatlons or thermes@phillips.com

l. Phllllps
Interwational Cable

multiplexing accomplishes these objec-
tives and maximizes bandwidth efficiency.

A synchronization and timing block
serves the critical tasks of monitoring the
timing and information between the
streams and assuring that all the streams
are synchronized together. The informa-
tion from an analysis block goes 1o the
statmux and also to program specific in-
formation editing,

This information must be reconciled and
compiled so that the different pieces of in-
formation are brought together 10 describe
the resultant single stream. That information
is then fed back into the packet addressing
system and the remultiplexer and included
as part of the outgoing transport stream.

Statistical multiplexing
allows operaforg to
filter satellite streams
to select only the
desired programs

Tie it all together

These building blocks of advanced digi
tal deployment already enable cable and
satellite providers to build value and rev-
enue opportunities by selecting unique
combinations of multiple services inte-
grated into one unified stream to serve
their customers.

“At least in my own company,” says

Best, “the next bandwidth recovery need
will be to get a digital box in all the pay
households and then to drop carriage of
analog pay and pay-per-view channels,
which comprise somewhere between 10
and 15 analog channels on our cable sys-
tems. When we introduce video-on-de-
mand, which we will be trialing this year,
certainly we will want to statistically mul-
tiplex those codes.”
Fabrice anard is director of engineering at
Terayon Communication Systems in Santa
Clara, Calif. He may be reached via e-mail at
fquinard@terayon.com.
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able Telephony Special Report — Part 1
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elephony has become
the latest cable buzz-
word. Put it together
with the letters IP (for Inter-
net protocol), and you have
the newest call to action
within the cable industry.
But what exactly is telepho-
ny, how does it differ from
IP telephony, and how does
an operator build systems
for one or both of these
technologies?
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By Justin J. Junkus

To begin, operators need to mentally sepa-
rate the word telephony from the adjective
IP. Some definitions might help. Telephony
is any offering of two-way voice transport
or switching services to a customer that
allows the customer to complete a tele-
phone call to another party on the public
switched telephone network (PSTN).
There are several ways to complete tele-
phone calls and several parts to call com-
pletion. There are, therefore, a multitude
of ways to offer telephony, and a multitude
of opportunities. Some involve IP technol-
ogy, and some do not.

Definitions

The term “IP” comes from the name of
one of the layers in the protocol model for
the Internet, which was created by the
U.S. Department of Defense as a govern-
mental network of networks. IP closely
correlates with layer 3 of the Open System
Interconnection protocol reference model.
In both models, this layer is where man-
ageable units of information called packets
are created and prepared for movement
across a network.

The concept of segmenting information
streams into packets, and giving those
packets a header that specifies where to
send the information and how long it can
remain in the network, have stood the test
of time as a prerequisite to communicating
on the Internet. [P has thus become a plat-
form for moving many types of informa-
tion across the Internet, including



multimedia content, network control sig-
nals and database records supporting ap-
plications using the content.

Given these definitions, a service
provider can offer telephony with, or with-
out, IP technology. Offering it with IP tech-
nology provides the benefit of building the
platform for future services that depend on
the Internet. This often is the implied con-
text of the term IP telephony, especially
when used by the traditional phone com-
panies. To them, voice over packets plus an
IP platform equals new service revenue
and less cost to move information.

For this reason, existing telephone net-
works are migrating toward [P telephony
and away from traditional time-division-
based circuit-switching. Many of the in-
cumbent telephone companies have
publicly stated that they will be buying
their last circuit switch within the next
year, and after that time, all new networks
and supporting infrastructure will be IP
technology.

Why forego IP?

So why would any cable company offer
telephony without IP? For the simple rea-
son that the market is ready for new tele-
phony carriers now, and the technology
for telephony over packets may not be
ready for prime time for another year or
two. Offering telephony now forces an op-

erator to begin building the infrastructure
needed to be competitive in the future.
Feedback from initial cable telephony of-
ferings indicates the infrastructure can

at least partially financed by today’s #€le-
phony revenues: Take rates of 20-30 per-
cent of homes passed are typical.

The infrastructure includes support for
customer service, billing, mainterjance and
administration. It also can be buik using
IP technology, which makes it eas‘er to tie
everything together into a unified pystem
when the service itself becomes IPased.
It is not, however, necessary to begiy with
all the pieces built on the same tech
gy. In fact, the phone company’s part o
the PSTN and its support was not built
this way, but is rapidly evolving to a uni-
fied [P-based technology.

Three parts to a plon

Regardless of the particular path an op-
erator takes to a telephony offering, being
a long-term part of the telephone business
eventually will require commitment to
three components—telephony service of-
ferings, standard IP telephony technology
and infrastructure. The particular order of
this commitment depends on the opera-
tor’s strategy and resources.

Senvice offerings

Telephony services can be grouped into

“It'sforyou ...."

Internet protocol (IP) telephony has be-
come a hot thing in the cable industry.
But what exactly is it, how does it differ
from circuit-switched telephony, and
how do you build systems for one or
both of these technologies?

First, telephony isn't necessarily IP.
Telephony is any offering of two-way
voice transport or switching services to a
customer that allows the customer to
complete a telephone call to another
party on the public switched telephone
network (PSTN). There are several ways
to complete telephone calls and several
parts to call completion.

You can offer telephony with, or with-
out, IP technology. Offering it with IP

BOTTOM e LINE

technology means building the platform
for future services that depend on the
Internet. Offering it with circuit-
switched technology will be quicker to
deploy and get revenue moving.

Regardless of the technology, telephony
eventually will require commitment to
three components—service offerings,
standard IP telephony technology and in-
frastructure. The order depends on your
strategy and resources,

Building a telephone business is not a
one-time task. You'll have to re-evaluate
service offerings, standards and infrastruc-
ture each year. These periodic adjust-
ments might seem worrisome, but they
indicate that you can respond to new cus-
tomer needs and market opportunities.

three categories: residential, busj
and transport. Residential sérvicefi
most closely aligned with cable’s traditi
al market and can be offered to shib-
scribers in single or multi-unit dyel
Business service, although a depart
from traditional cable markets, is a
tially lucrative offering that can I¢
cable’s existing networks 2

witching equipment,
line multiplexi d connection to other

networks.

sale of netwgrk capacity or media; fiber
optic or othyer, to another telephony carrier.
Both residential and business s¢rvice
need to b¢ available virtually all of the -
time. Thys capability, which has btcome
known §s lifeline service, requires ex-
tremely reliable network power sdurces.
An operator needs to either provide power
via ly: network, or by a connectidn to
local power at the customer’s prerpises. To
guafantee reliability, backup powering also
is rdquired, which may be a local battery
at the customer’s premises, or a backup
system within the network. These require-
mejts can mean substantial finandial com-
mitfnents by the operator.
Residential or business service can be
circpit-switched or packet-based. i the
circpit-switched version, the operator pro-
vidds an alternative to the incumbint

phota company’s service, usi
time-djvision-based switchinf techinology
as the incu mpany’s, but

with cable access, rather than telcd twist-
ed-pair.

Circuit-switched solutions

As shown in Figure 1 (on page 106),
the subscriber’s existing telephone wiring
is connected to the cable company net-
work at the network interface unit (NIU).
The connection is continued over the op-
erator’s hybrid fiber/coax (HFC) network
to a time division multiplexed (TDM)
switch, which the operator must either
own, or have an agreement to use with an-
other service provider.

Subscriber line features, which are de-
fined and controlled by the switch’s
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Figure 1: Circuit-switched telephony architecture

Network
interface
unit

software, are offered to the subscriber as
part of the service. Examiples include the
custom local area signaling services
(CLASS) foursome of call forwarding, call
conferencing, call transfer and call wait-
ing. These fcatures have become an essen-
tial part of subscriber expectations for
telephony and distinguish truc telephony
from transmission of voice only.

Circuit-switched service also can in-
clude guaranteed bandwidth for data
transmission. This offering typically dedi-
cates timeslot channels to data applica-
tions and routes data 10 a network edge
device hefore it enters the circuit switch.
You'll need a management system to allo-
cate the dedicated timeslots to data appli-
cations.

Packet-based solutions

Packet-based residential service is im-
plemented with different technology than
that used for circuit-switched offerings. It
is an extension to high-speed data capabil-
ity and requires an operator also to imple-
ment at least some 1P technology:.

Thesc offerings convert analog voice
signals 10 digital form, compress them and
fit them into packets. The packets are
input to a cable modem, which prepares
them 1o be transmitted along with other

-

Telephony circuit switch

Analog or digital
cable TV source

TR-303

—&x=x /

Lightwave equipment

data on the operator's network. As shown
in Figure 2 (on page 108), the device that
creates the voice packets may be integrat-
ed with the cable modem into an NIU on
the side of the housc, or it and the cable
modem may stand alone.

There are several challenges to offering
packet-based telephony. The first is that
the subscriber must be able to use existing
telephone scts. Because cxisting sets are
analog devices, digitizing, compression
and packetization nust occur in equip-
ment separate from the subscriber set.
This extra equipment can increase the cost
of the end-to-end connection.

The second is that subscribers demand
that voice quality be maintained at the
same perceived level as for a circuit-
switched call. Although human perception
allows for some degradation from the
quality of a circuit-switched call, the lower
limits to delay and packet loss are difficult
1o guarantee in public data networks.
Control of delay and packet loss are part
of the quality of service (QoS) guarantee
of a packet network.

Transport services

Yet another way to enter the telephony
markel is by providing transport services
without directly offering subscriber access.

Headend/central office

You can leasc either dark fiber or band-
width on existing fiber-optic systems to
other carriers for connectivity to telepho-
ny and daia networks. Offcring transport
services may be a way for operators to
begin to build synchronous optical net-
work (SONET) and other high rate optical
networks needed to offer business and res-
idential telephony services.

Standard IP telephony technology

In common usage, the term 1P telepho-
ny tends to be misapplied 10 any use of a
data network. public or private, to trans-
port a voice call. In reality, that application
is only voice over a network. The network
may or may not be using IP. Even more
important, the movement of voice alone is
not telephony:.

To compete with incumbent telephorny
service providers, a cable operators offcring
of telcphony using packet technology necds
10 provide features such as call waiting, as
well as network-grade voice transport.
When that has been accomplished, the ser-
vice can truly be termed “IP telephony.”

Many standards and proposed standards
attempt to specify how vendor products
should provide the system of features and
transport that defines IP telephony. In the
cable telecommunications industry, the
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Figure 2: Packet-based telephony architecture
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CableLabs Data Over Cable Service Inter-
face Specification (DOCSIS) and Packet-
Cable are cable’s guidelines for delivering
carrier-grade IP telephony.

DOCSIS issues provide the basic defini-
tion of interoperable cable modems and
cable modem termination systems
(CMTSs). They define an essential part of
the physical backbone for carrying high-
speed data services, including IP telepho-
ny. PacketCable builds upon the DOCSIS
foundation by identifying, qualifying and
supporting Internet-based voice and video
products over cable systems. The products
are to be delivered via new service classes,
using standard IP. PacketCable goes be-
yond IP telephony to build a platform for
other services that require QoS guarantees.

The first publicly available PacketCable
specification, for network call signaling
(NCS 1.0), describes a set of rules based
upon the media gateway control protocol
(MGCP) being defined by the Internet En-
gineering Task Force. There are four key
components to NCS 1.0:

* Endpoints are sources, or sinks, of data.
An example is an interface that termi-
nates an analog plain old telephone ser-
vice (POTS) connection to a phone, key
system or private branch exchange
(PBX).

A gateway contains a collection of end-
points. A gateway that terminates resi-
dential POTS lines (to phones) is called
a residential gateway or an embedded
client. Gateways create connections be-
tween endpoints, detect events such as a
subscriber going off-hook, and generate
signals such as ringing.

* An embedded client is a network ele-

ment that provides two or more tradi-
tional analog (RJ-11) access lines to a
voice-over-IP (VoIP) network and, op-
tionally, one or more video lines.

Call agents instruct the gateways to
complete their tasks. It is up to the call
agent to specify how and when connec-
tions are made, between which end-
points they are made, and what events
and signals are to be detected and gener-
ated on the endpoints.

The NCS 1.0 gateway is a simple device
that receives its instructions from a call
agent. When new services are introduced
or customer profiles are changed, the
changes are, therefore, transparent to the
gateway. Call agents implement any
changes and generate the appropriate new
mix of instructions to the gateways for the
changes made. Their functionality thus in-
cludes the definition of subscriber line fea-
tures that can be provided in a
PacketCable-compliant retwork.

The full PacketCable 1.0 specification
builds upop-NCS 1.0. It defines an alter- |
nate dispributed call signaling architectur¢
that provides for a more intelligent gate-
way ddvice, QoS, control, PSTN intercod-
nectiof, security, network management,
codec support, billing event/njessages and
network announcements oyet DOCSIS-en-
abled cable plants. The complete text of
PacketCable specification documents can
be found atthe PacketCahle Web site,
www.packetcable.com. /

The system operator’s/challenge in im-
plementing standard IP/telephony technol-
ogy is to sort out a plefhora of evolving
vendor offerings. While many vendors are

/

claiming compliance with PacketCable
specifications, in reality, they éften base
those claims on preliminary specifications
or standards being considered for later in-
clusion in PacketCable. Oftery, they are at-
tempting to sell solutions to more than
one service provider market, and each
market has similar, but different, stan-
dards. There is considerable {luidity in the
definition of all the standards.
Interoperability, both between vendor
solutions within the operatof’s company
and between the operator’s systems and
connecting networks, will be critical to
providing marketable end user applica-
tions. Particularly for early jmplementers,
the choices are not easy and require opera-
tors and their staffs to draw from business
experience, industry direction and techni-
cal knowledge, as well as published specs.

Infrastructure changes

Infrastructure involves bgth processes and
people. The people issues grow from the
processes, so we will addreds processes first.

Even before any hardware is installed,
support needs to be built for both hard-
ware and software systems and for the
customers to be served by new offerings.
This support can be viewkd as a layered
structure that starts with equipment moni-
toring and maintenance 4t the lowest level
and continues through business strategy at
the highest level.

The ITU Telecommunications Manage-
ment Network (TMN) mbdel is one ap-
proach to describing what should occur at
each layer to create a totdl support infra-
structure. (See Figure 3 én page 110.) The
TMN layers are network lelement, element—__
‘management, network rianagement, service
‘management and busindss fianagemeght.

Nelwork Element Layex: Network|ele-
ment{\are the pieces of egﬁlipmenl ll\zﬂl are
being monitored. To callect data fron ach
element, devices called transponders ane

either added to the nefwork element ortn=—=

corporated in the design.

“Flement Mamagemdnt fayer; The ele-
iment managgment [laykr is responsible for
translating the physical implementations
Pf the inelwoﬂ intd a form that|can be
procedsed and-displayed by-a-sathemati-
fally hased computerimodel.-One of the
tools fbr doihg thig is a s¢t of mathemati-
cal variables describihg network resources.
[These|variabjes are] called “objefts.” The
| L |

JANUARY 2000 » COMMUNICATIONS TECHNOLOGY



Nec /]
y ‘ rticle 830C

“Primary electrical frrotection shall be provided on
all networipouered broadband communications
conductors

T — ==

COAX PROTECTION NOW
MANDATED FOR CABLE TELEPHONY.

What's the best possible way to avoid
shocks from non-compliance with the new
NEC code? Provide the coax protection
they mandate with Tl surge protectors.
They optimize shielding of cable telephony
services from lightning as well as provide
protection for other expensive home
equipment.

Tt PROTECTORS BRING YOUR
COAX UP TO CODE.

Th surge protectors fully satisfy NEC

requirements. They ground the outer

coax shield while protecting the center

conductor from the damaging effects
. of lightning. With over 30 years of

- experience and a wealth of patents, Til
/L provides protection you can count on.

\’\

TIPS UNPARALLELED RF -
PARAMETERS.

Frequency (MH2.}
525 1.0

SCTE Requirement 2008

BELLCORE Requirement 24d8.
e e T e

- -
w
(=]

A0 I i —

3

=
12,
@
2
1
S
E
2
@
[

o
(=]

g

Tl can handle high energy surges with
very low capacitance and low arc voltage.
Our coaxial protectors easily exceed both

SCTE and Bellcore requirements. For
more information, call 1-888-844-4720.
IIO//VDUSTH/ES NC. Visit us at www tii-industries.com.

Reader Service Number 70



objects are stored in management information databases (M!Bs)
MIBs also include actions to be taken based upon collected data or
caused by external commands.

The element management layer can be physically implemented
by several separate element managers, which each are responsible
for subsets of network elements. Some examples are a switched
HFC system element manager that oversees host digital terminals
(HDTs) and N1Us, and a fiber-optic system element manager that
has a similar function for fiber-optic lasers. Element managers also
are sometimes called operations systems (OSs)

Network Management Layer: The network management layer
oversees the operator’s entire network, based on information pro-
vided by the various element managers. 1t is the first layer that has
a “global” view of the system.

Service Management Layer: The service management layer is
the point of contact with subscribers for provisioning, accounting,
QoS and fault management. Historically, the databases and com-
puter systems in what is now the service management layer were
separate systems, individually maintained by a system operator’s
management information systems (MIS) organization. TMN re-
quires these systems to be part of network management and to
communicate with the adjacent layers.

Business Management Layer: The business management layer
is the highest layer of TMN and is where planning, budgeting,
goal setting and business decisions in general are made. Similarly
to the systems in the service management layer, business manage-

ment systems need to be integrated with the rest of the layers in
the structure

An example of successful integration of the layers would be
when the operator’s staff is able 10 directly access data about this
year’s service revenue, maintenance, customer growth and ac-
count turnover to create the business plan for the next five years.

Communication between layers

To make the layered structure work as a support system, all
communications between layers must be done using standard

Figure 3: TMN levels
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& Element management

t"- Network element

Lack of Training Hurts...

...and inadequate preparation destroys performance and
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prolocols. Here again, there are several
possibilities, but it’s a safe bet that 1P will
be important to unifying the levels and
passing information between physically
diverse sites. Other protocols, such as
simple network management protocol
(SNMP) for communication between net-
work elements and a network element
management system, will supplement 1P
at specific layers of the hierarchy.

Training

Training is the key to the people issues in
building an infrastructure. At every layer of
the infrastructure, the operator’s personnel
must understand why new systems have
been put in place and how 10 use them cor-
rectly. The training will vary with the job
responsibilities of individual personnel.

For the technician, it may mean a train-
ing class on the operation of a network
operations center (NOC). For a chief fi-
nancial officer, it could be a seminar on
integrating information from network
management systems into a five-year plan.

Because of the differences in job responsi-

bilities and the types of information re-

quired to do each job, a training plan for

The ferm IP tele-
phony tends to be
misapplied to any use
of o data network,
public or private, to
fransport a voice call.

all levels of the operator's organization
needs to be developed and reviewed annu-
ally to verify that the 100ls are in place to
optimally use the layers of the infrastruc-
lure as a resource.

Managing for the future

Building the components of a tele-
phone business is not a one-time task.
Because the communications business is
so dynamic, service offerings, standards
and infrastructure need to be re-evaluated
and tuned each year. The fact that the
components of the business need to he
adjusted periodically does not indicate
that the business is not healthy; on the
contrary, it indicates the operator can re-
spond to new customer needs and market
opportunities. What does contribute to a
healthy business, however, is the ability
to create a business system that is flexible
enough to evolve within an established
framework of services, standards and
infrastructure. *
Justin Junkus is president of KnowledgeLink,
a consulting and training firm specializing in
the cable telecommunications industry. To dis-
cuss this topic further, or to find out more
about KnowledgeLink, you may e-mail him at
Jjjunkus@knowledgelinkinc.com.
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connecting the Guardian RSVP to the
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to the Guardian IsoMeter.

The Guardian RSVP return path
evaluator will help you protect the value
of your return path because with the
RSVP you’ll home in on ingress before
it enters your system.
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Voice and Data
Networks Converging

By Justin J. Junkus

s cable enters the digi-

tal age, it no longer

makes sense to oper-
ate separate data and telepho-
ny transport networks. Today’s
voice and data vendors are
developing new products at a
frenetic pace to help you
evolve those separate net-
works onto a single platform
or fo construct a converged ar-
chitecture from scratch.

JANUARY 2000 o

Most players in communications know
that offering services over two separate
networks, one for voice and another for
data, is not an efficient way to do busi
ness. In addition 1o duplicate paths be-
tween service users, separate networks
require separate systems for monitoring
network health, separate customer service
stalfs, and separate installation and main-
tenance forces.

The problem was (and still is, to some
extent) that providing Internet protocol
(IP) telephony rather than just voice
transport over a data network (voice over
[P, or VoIP) means delivering toll quality
voice, a robust set of features and “five
nines” (99.999 percent) reliability. Until

COMMUNICATIONS TECHNOLOGY
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recently, data network solutions couldn’t
meet those requirements.

New transport technologies, improve-
ments in data protocols and advances in
silicon have helped packet data networks
1o meet the transmission quality of circuit-
switched voice networks. Quality of ser-
vice (QoS) is becoming less of an issue
hecause vendors are using multilayer pro-
tocol stacks (o manage packet flows across
interconnecting networks.

Features are being divorced from hard-
ware, providing the way for decentralized
data networks to gain the functionality of
the circuit switches. It is a safe bet that
within two years, packetized data networks
will be able to meet or exceed every para-
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meter of a circuit-switched voice solution
The remaining challenge, however, is
how to migrate from this two-network en-
vironment to a converged architecture. In
the interimn period when data solutions are
being stabilized and tested, the market is
demanding that cable operators make tele-
phony olferings now, or step aside to other
providers who can move faster.
Circuit-switched implementations are
the only near-term tested solutions. In ad-
dition, cable’ early adopters have already
built circuit-switched telephony networks.
The circuit-switched hybrid fiber/coax
(HFC) telephony vendors are answering
the challenge with offerings that can evolve
with technology and customer demand.

TRANSITION

Access GQUipmem (hﬂnges most

In the mid-1990s, telephony in cable
meant the marriage of an HFC network to
a circuit switch. The architecture that
emerged consisted of two major hardware
units, the network interface device (NID),
and the host digital terminal (HDT). The
HDT is a combination of next-generation
digital loop carrier (DLC) and a set of RF
modems, and the NID contains the mirror
RF modem to interface cable’s plant 10
twisted-pair subscriber equipment.

Access vendors soon discovered that
technology alone did not guarantee mar-
ket success. Cable’s service delivery para-
digm ol homes served vs. home passed
differs from that of its telco cousin. which



must serve every home passed. Cable-cen-
tric architectures and transport technolo-
gies were required, with corresponding
cost reductions.

Vendor offerings consolidated, and the
firms that remained in the market offered
improved concentration between HDTs
and NIDs, and versatile access transport
protocols that gravitated away from the
cell-based technologies used in the trunk-
ing networks of the public switched tele-
phone network (PSTN). With the
exception of ADC’ orthogonal frequency
division multiplexing (OFDM), time divi-
sion multiplexing (TDM) became the
norm for their access technology.

Data comes on board

As high-speed data offerings entered the
scene, access vendors scrambled to add
data capability. From 1998 on, the promise

[ BOTTOM @ LINE

Telephony Vendors Get It Together
It makes no sense to operate separate
data and telephony transport networks,
and today’s voice and data vendors are
developing new products to help you
evolve those separate networks onto a
single platform or to build a single ar-
chitecture from scratch.

Providing Internet protocol (IP) tele-
phony rather than just voice transport
over a data network means delivering
toll quality voice, robust features and
exceptionally high reliability. Until re-
cently, data networks couldnt hack it.

New technologies, improvements
and advances have helped packet data
networks meet the transmission quali-
ty of circuit-switched voice networks,
but the remaining challenge is how to
migrate from this two-network envi-
ronment to a converged architecture.
In the interim period when data solu-
tions are being stabilized and tested,
the market is demanding that cable op-
erators make telephony offerings now,
or step aside to other providers who
can move faster.

To help get up to speed, check out
the main body of the story to see what
the various telephony vendors have
going on.

of VolP provided another stimulus to make
the NID perform like a true cable modem.
In the meantime, cable modem vendors
were solving the challenge of connecting
standard telephone sets to their offerings.

What has emerged is a set of subscriber
access choices for the operator. The early
telephony system vendors offer availability
now and claim graceful evolution, al-
though it appears PacketCable-compliant
1P telephony offerings will require a truck
roll to all the installations of circuit-
switched solutions. The new cable modem
vendors counter with claims of a new plat-
form for the future with access equipment
that can be installed by the subscriber.

Keeping in mind that it's impossible to
cover every cable telephony product on
the market, let’s take a look at some of
whats out there.

ADC

ADC’s HomeWorx system is unique in
its use of OFDM for delivering access to a
possible 233 simultaneous voice users
over a single 6 MHz channel. On the
switch side of the HDT, up to 28 DS1 (dig-
ital service, level 1; 1.5 Mbps) lines or 24
El (2 Mbps) lines may be connected. The
company's claim is that OFDM is more ro-
bust than TDM, which permits more voice
conversations to be carried in the 6 MHz
channel width, with better tolerance to
noisy line conditions.

Doug Smidl, marketing vice president of
ADC’s broadband networks division, says
the company is committed to OFDM tech-
nology and will be announcing enhance-
ments early this year that will trade voice
circuit capacity for the ability to operate
on lower grade return plants.

ADC calls its NID an integrated service
unit (1SU), and offers a variety of 1SU line
sizes. The Home 1SU (HISU) features two
or four lines, and the Multidwelling 1SU
(MISU) is available with up to 32 plain old
telephone service (POTS) lines. The MISU
supports coin-operation, digital data service
(DDS), integrated services digital network
(1ISDN), DS1 and E1 lines. Data service is
available from the MISU at up to 8 Mbps
and from the HISU at up to 512 kbps,
using dedicated DSO (digital service, level
zero; 64 kbps) lines. Data is routed to the
operator’s data access network at the HDT,
without going through the circuit switch.

The company demonstrated a prototype

IP 1SU at the National Cable Show in mid-
1999, which Product Manager|Ham
Matthews says will be a Data Over Cable
Service Interface Specification (DOCSIS)
1.1 cable modem in an ISU hdusing. The
company is working on Multinedia Cable
Network System (MCNS)-compliant gate-
way and routing equipment.

Arris Inferactive

Arris Interactive, a joint vehture between
Antec and Nortel Networks, pffers the Cor-
nerstone system as its cable trlephony so-
lution. Cornerstone is the mést-widely
deployed system to date, with more than
350,000 voice ports shipped worldwide.

1ts TDM technology fits 2% voice chan-
nels into 1.8 MHz. The RF side of the
HDT accepts 1,344 simultaeous voice
channels, and the switch side of the HDT
is capable of 56 DS1 interfares. With a 5:1
concentration, up to 6,720 yoice lines can
be served by one HDT. Linés can be
moved while in service to 4n alternate fre-
quency to avoid noise intefference. Unlike
OFDM technology, TDM based-systems
move groups of lines to alternate frequen-
cies, rather than single lings.

The Arris voice NID is called a Voice-
Port. Residential voice ports are available
in two- or four-line versions, and a Multi-
line Voice Port (MVP) feajures up to 12
lines and supports analog|Centrex ser-
vices. The four-line residential unit fea-
tures local power supply monitoring. A
Universal Access Port alsé is available,
which provides access to 1SDN, foreign ex-
change and coin-operated services.

Arris does not offer a data module for
the VoicePort; instead, it/is introducing an
IP-based PacketPort unit in early this year
that will have four packds voice lines and
an internal DOCSIS 1.1-zompliant cable
modem. Per Arris Director of Marketing
Mike Horton, the telephpne set interface
to the voice lines will be a standard RJ-11
jack. PacketPort uses V4IP gateway soft-
ware from Telogy to interface with call
agents in the network.

The Cornerstone VolP telephony archi-
tecture will include a new IP access gate-
way. The HDT still willbe part of an Arris
solution and will direcj calls to either a
digital switch or the 1P/ Access Gateway.
The Access Gateway will support up to
672 simultaneous calls and connect to the
1P backbone via a 100BaseT interface. The
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Now you know exactly where to go.
Because finding and fixing cable leaks
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Access Gateway also is scheduled for
availability this year.

Tellobs

Tellabs dubs its cable telephony product
the CableSpan 2300. It employs TDM
technology with 30, rather than 24, DSOs
in 1.5 MHz downstream channels, and 1.9
MHz upstream channels. The Tellabs HDT
can handle 672 simultaneous DSO conver-
sations, and with a 6:1 concentration, it
can serve 3,960 voice lines. Lines can be
reassigned while in service to avoid noisy
frequencies.

Tellabs’ NID is called a remote service
unit (RSU). Two- and four-line residential
RSUs are offered, as well as a 12-line mul-
tidwelling unit (MDU) version. Tom Ru-
varac, the company’s group marketing
manager, says Tellabs is planning to ex-
pand the capacity and services that can be
provided by the multiunit RSU, to include
universal voice grade services, T1, and
fractional T1. A high capacity 120-line re-
mote also is planned for the business
market.

In mid-1999, Tellabs began shipping its
EXPRESS/path fcature, which provides up
1o 2 Mbps data access by allocating DSOs
to data service. A minimum data rate can
be provisioned. Data is routed to the opera-
tor’s data access network at the HDT over a
10Base T interface. Tellabs also is working

Cable service provider

HFC network

HOT

on a DOCSIS-compliant VolP platform for
interface between the RSU and the HDT.

Switch gear needs to handle data, too

As telephony access is changing, the cir-
cuit switch vendors are not complacently
accepting the demise of their technology.
On the contrary, they are developing mi-
gration strategics that extend distributed
processing bevond switch hardware to a
client-server architecture more like IP data
networks. By adding MCNS 1o the proto-
col suites of “feature servers™ and access
modules, they are looking to take on the
functionality of 1P call agents, gateways
and gaickeepers.

In the United States, the dominant cir-
cuit switch vendors are Lucent Technolo-
gies and Nortel Networks. Both companies
are developing solutions to meet the chal-
lenges of 1P telephony:. Before an operator
begins counting IP telephony revenues.
however, it is good advice to check prod-
uct availability. Many of the solutions are
in trial stages during the first quarter of
this vear, with general availability later this
year or next.

Lucent Technologies

Lucent has a plethora of solutions for
VolP. Its Bell Laboratories research arm has
developed an entire software suite called
the Softswitch to provide call processing,

NID

PSTN gateway capability and feature defini-
tion. Softswitch is a pure software, portable
1o several hardware machings, including
Lucents own line of processors and those
of the several firms acquired by Lucent.

Lucent’s 1P telephony package for the
cable industry is called CableConnect So-
lutions. It consists of a set of products that
promise end-to-end IP telephony capabili-
ly using cable access. The subscriber inter-
face is via cable modem and cable modem
termination system (CMTS) technology
from Lucent partner Motorola.

Switching and call routing solutions de-
pend on the type of cable system. Smaller
systems without a current telephony prod-
uct can use the PathStar Access Server for
line feature delivery and PSTN gateway
functionality. Larger systems or systems
that already have a 5ESS switch can build
their service offerings upon Lucent’s 7R/E,
which can either be evolved from an exist-
ing 5ESS switch. (The E in 7R/E stands for
evolutionary) or built from scratch (the R
is for revolutionary.)

Back office issues are addressed by a
combination of Lucent’s Kenan Systems
Arbor/Broadband products and integration
services from Lucent Netcare.

Lucent also has products to complete the
links to the Internet under the PacketStar
brand name and a line of products from re-
cently acquired Ascend Communications. »
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Nortel Networks

Nortel’s strategy for IP telephony solu-
tions places the emphasis on evolution. In
terms of product, Nortel’s IP offerings are
broadly grouped into the Succession Net-
work and IPConnect product lines.

The Succession Network has been fo-
cused on the trunking gateway interface to
the Internet. The Succession product line
consists of the Succession Call Server, the
Succession Network Manager, a family of
Succession Multi-Service Gateways and an
asynchronous transfer mode (ATM) core
switch.

The Call Server provides call processing,
including routing, translations and signal-
ing, between Succession Multi-Service
Gateways, legacy TDM circuit switches
and an ATM core network. The MultiSer-
vice Gateways provide the signaling inter-
faces to the ATM core network from
legacy switches and access interfaces. The
Network Manager provides fault isolation
and troubleshooting, global configuration
management, and applications monitoring,

Nortel indicated that the most likely
path for a cable company migrating to IP
telephony using Nortel products would be
to install the Arris Cornerstone Voiceport
or Packetport access, connected to a DMS
switch. Nortel will integrate Succession
call server functionality into the DMS
switch some time in the future, by circuit
card and software changes. The IPConnect
Call Engine will be used to add features
from third-party software vendors or from
service providers with their own service
creation staffs.

Cable modems enter telephony world

Given that IP has roots in the data
world, it shouldn't be surprising that data
system vendors have been working to ex-
tend their product reach to the world of
cable telephony. Many of the contenders
in the cable modem marketplace also
manufacture CMTSs. Some of them have
systems that function in client-server ap-
plications for enterprise data networks.

Equipped with new software and protocol
stacks that are compatible with VoIP and IP
telephony standards, these data vendor so-
lutions are promising to become as relevant
1o cable telephony as those from the circuit-
switched technology vendors. Cisco Sys-
tems, 3Com and Com21 provide good
examples of typical strategies.

Cisco Systems

Cisco’s uBR7246 CMTS is a combina-
tion of router and cable modem based on
DOCSIS standards. The 7246 supports the
Resource Reservation Protocol (RSVP),
which allows backbone QoS features to be
extended to the headend. Cisco also
promises a DOCSIS 1.1-compliant system
that will support unsolicited grants. This
feature causes packets to emulate the con-
stant bit rate (CBR) stream of a circuit-
switched voice call, greatly reducing jitter
and delay for VolIP.

“Telephony in cable is

still in its infancy. The

challenge for cable is
that the infant s
growing so fast.”

The company also offers the uBR924
cable access router, which is a combina-
tion cable modem and router for small of-
fice/home office (SOHO) applications. The
924 includes a single F-connector to inter-
face with a coax input, four RJ-45 Ether-
net ports, two RJ-11 phone jacks, one
RJ-11 port for backup POTS service, and
one RJ-45 console port to connect to an
American Standard Code for Information
Interchange (ASCII) terminal or personal
computer (PC) for local troubleshooting
and reconfiguration.

Although the RJ-11 ports currently only
support the H.323 protocol stack, Cisco
plans to release a PacketCable-compliant
interface in the first half of this year. Cisco
also has licensed its cable modem software
to other vendors for incorporation into
cable modems targeted at consumers.

Cisco depends on Telcordia Call Agent
Software for its end user IP telephony so-
lutions, but the Cisco software suite cur-
rently includes a Class 4 Call Agent for
trunking applications. Cisco is trialing
telco-grade [P telephony service with Le
Groupe Vidéotron ltee, in Quebec, Cana-
da. Videotron is testing the uBR7246 with

the Cisco AS5300 VolIP gateway, 12000 se-
ries Gigabit Switch routers, an|8500 Multi-
service Switch Router, Telecordia call
server, and Samsung cable moflems with
Cisco software.

Mark Bakies, Cisco’s produ¢t marketing
manager for cable communicitions, em-
phasized that the company’s sirategy relies
heavily on partnering with other vendors
to integrate Cisco data networking prod-
ucts with traditional telephoniy hardware,
such as the NID on the side gf the house.

3Com

Assisting the growth of emerging Inter-
net access applications, including IP tele-
phony, also is important to 3Com’s
strategy. Phil Robinson, 3Com’s chief tech-
nical officer of its Cable Accgss Division,
says 3Com is placing major #mphasis on
developing and promoting ifs cable
modem and CMTS products as Internet
edge devices. To make it easy for con-
sumers to migrate away from traditional
telco modems to cable modgms, 3Com
provides free hotline support—at (888)
877-5040—for installation and trou-
bleshooting. Although its current DOCSIS
cable modem does not hav¢ RJ-11 jacks to
attach a standard telephong, the company’s
prototype for the next model does.

Robinson also indicates fhat the 3Com
CMTS is the only DOCSIS 1.0-compliant
CMTS that supports unsolicited grants. Be-
cause the 1.0 version of th¢ feature is pro-
prietary, however, it is necéssary to use
3Com cable modems to gain this capabili-
ty. In other developments fo support fully
featured IP telephony, 3Cam is prototyping
intelligent clients based or] the Simple In-
ternet Protocol (SIP). Houman Modares,
3Com’s director and proddct manager for
VolP, agreed that SIP and the MGCP proto-
col that is part of PacketCable NCS 1.0 are
related to each other but look at network
control in different ways. *Protocol media-
tion will need to be a key part of the 3Com
solution,” so that all the devices can talk to
each other, he said.

Part of that communication also will in-
volve back office solutions. 3Com has a
complete line of servers talled Total Con-
trol, which include suppbrt for Light-
weight Directory Access Protocol (LDAP).
LDAP makes it easier toshare information
between databases of subscriber and oper-
ator information. »
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Com21

Com21’s product line is focused on net-
work access. Although the company was
founded to provide a product to deliver
voice telephony in a cable system using
packet technology, most of the products
deployed have been for high-speed data
access. Com21’s DOXport cable modem is
built upon ATM, rather than IP technolo-

gy, but John Pickens, Com21’s chief tech-

nical officer, is quick to point out that “at-
tributes of ATM including managed QoS,

fragmentation and header suppression are
part of DOCSIS 1.1."

Buck Gee, the company’s vice presi-
dent of marketing, indicated its current
cable modem offering has an RJ-11 jack
for telephony and that Com21 already

-
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has deployed cable modems using the
telephony port.

“The next step is voice over IP packet,”
said Pickens. In the meantime, he said to
look for a Com21 DOCSIS 1.1 product
that does not rely on ATM to solve QoS
“some time in the next year.”

Network transport is changing, too

Ironically, the part of teleghony that
was the first to move to transporting
voice over packets is beginning another
major change even before IE telephony
reaches maturity. Both the Ipternet back-
bone and PSTN interexcharige carrier
(IXC) facilities are built with synchro-
nous optical network (SONET) as the
standard and ATM as the pyotocol imple-
mented on that standard. I as a layer 3
protocol, is carried by ATM. Several ven-
dors, including Lucent Technologies, Fu-
jitsu and Nortel Networks, provide parts
or all of the high-speed fiber-optic sys-
tems built on that model.

With dense wavelength division multi-
plexing (DWDM), it appears that many ef-
ficiencies can be realized by running IP
over SONET without ATM; or directly
coupling the IP layer to th¢ physical, fiber-
optic layer, using high-spetd transducers.
In the latter case, neither ATM nor SONET
is required, although som¢ of SONET's op-
erations overhead structure is being incor-
porated into the new technology.

Even change is changing

Telephony in cable is sill in its infancy.
The challenge for cable is that the infant is
growing so fast. Five years ago, there were
no practical solutions for transporting
voice over packets.

Today, there are several contending stan-
dards for the technology.jand an equal
number of vendors offering solutions. The
old model of 20-year cydles to maturity for
markets and technologics is no longer
valid, and operators need to both choose
implementations and m¢et competition by
traditional telephony sefvice providers in
an incredibly short timeframe. Cy

Justin Junkus is presiden} of KnowledgeLink,
a consulting and training firm specializing in
the cable telecommunications industry. To dis-
cuss this topic further, br to find out more
about KnowledgeLink, yéu may e-mail him at
jjunkus@knowledgelinkinc.com.

JANUARY 2000 «+ COMMUNICATIONS TECHNOLOGY



NEW TRAPS USED NEW and USED DE-SCRAMBLERS
TIERING TAPS & STEREO & SAP

NEGATIVE SPLITTERS MODULATORS
POSITIVE 450-600-750-1GHZ PROCESSORS

HIGH PASS RECEIVERS
LOW PASS

NS Cable
ALL USED g L 715 540 860
PA/S\%IE/ES e By ( Conduit & Aria
SWEPTBEFORE  Whae O Tl \ Goofroes
SHIPMENT

1605 E. lola A Public Company Trading Under the Symbol  ADDM

Broias Aurra, Ok ADvantage Technologies Gioup, e, 800-331-5997

Fiber Lazers Reverse Transmitters Receivers

Reverse AmMps Hey, Tulsat has Nodes LAZERS
30 & 42 Mhz thousands of new & 550 Mhz 450 mhz
DIPLEX FILTERS . from 550 mhz
MODULATORS refurbed LE's & Trunks | $449 750 mhz

PROCESSERS in stock?
DEMOIDS ’

4502550JMHZ

15/5/0%7/5 0§ MH/ZS FEED FORWARD

: &
scgg;’;f!iclfg?” ™ POWER DOUBLING
Triples Scientific Atlanta
Duals C-Cor

A [ 0 «
Singles Mdb'rldVOX
Quads Jerrold

Pathmaker

Publi Tradi h | DM
1605 E. lola A Public Company Trading Under the Syrbol - ADI

Broken Arrow, Ok ADDvantage Technologies Group, Inc. 800-331-5997

74012

————

——

Reader Service Number 79



the best of silicon and GaAs in terms of
performance and reliability.

C-COR.net’s new development will use
a semiconductor technology that has not
been applied previously in the cable TV
world, according to Horton.

“It will have the same advantages (as
GaAs) without the disadvantages,” he says.

The bandwidth question

Amplifiers now are sitting comfortably
at 870 MHz. The question everybody
would love to have answered is whether
more will be needed. Will there be a de-
mand for a 1 GHz RF amplifier?

Horton says it seems unlikely for the time
being. This doesn’t mean, however, that a 1
GHz amplifier is unfathomable. His compa-
ny designed a product for Time Warners 1-
GHz trials in New York, but C-COR.net
decided not 10 release it commercially.

“We have heard no requirements to go
back to that (1 GHz amplifier).... The digi-
tal compression of video signals has really
reduced the pressure on bandwidth,” Hor-
ton says.

This doesn't mean that there never will
be a widespread demand for that much
bandwidth, says Pierson. The computer
industry knows all about the demand for
“more, bigger, faster, better,” and the cable
industry is becoming increasingly familiar
with it as well.

“With more of us becoming content
providers, our ability to use more and

more bandwidth will be tremendous,”
Pierson says.

Mountain Cablevision’s Marshall agrees.

“(1 GHz) would be ideal,” Marshall
says. “There still is a need for that even
with all the digital channels. 1t still seems
like you are scraping for more band-
width.”

Reverse path requirements

The desire to provide new services such
as telephony also has put pressure on man-
ufacturers 10 enhance the reverse path.
Their hands are tied to some extent because
of must-carry rules. On the
forward path, cable
companies currently
are required to carry
local broadcast ser-
vices. This often
means starting with
Ch. 2 at 54 MHz.
Thus, the bandwidth
available for the
reverse path is
limited.

Antec 870 MHz
Line Extender

Vendors have been working
within this restriction. According to C-
COR.net’s Horton, they have been tighten-

Amps Get You There

Cable companies looking to provide new
services are seeking RF amplifiers with
higher gain and output capability. Simul-
taneously, they want to use the same
number of amps and without an increase
in end-of-line (EOL) distortion.
Some manufacturers have decided that
the Gallium Arsenide (GaAs) hybrid am-
plifier is the way to go. Others prefer sili-
con models or are working on amplifiers
that use different technologies.
Nontraditional cable services such as
high-speed Internet access and telephony
also mean cable companies constantly

BOTTOM

o |INE

are looking for return path improve-
ments. Subsplit return path bandwidth
has been stretched in recent years to 42
MHz. Manufacturers are producing scal-
able amplifiers just in case the must-carry
rules are lifted, eliminating the current
outer limits on return path bandwidth.
Finally, for the forward path, no one is
quite sure whether the industry will see
a need for 1 GHz amplifiers. While the
demand currently is not there, neither
manufacturers nor cable companies rule
it out, saying that the tendency is to ab-
sorb the amount of bandwidth that is
available and to quickly seek more.

ing the filters in amplifiers to make the
crossover between forward and reverse
smaller. As a result, the past 10 years have
seen the subsplit reverse path stretch from
5-30 MHz to 5-42 MHz.

“It's good to have increased capacity on
the return side,” says Mountain Cablevi-
sion’s Marshall. “Every little bit we can get
out there certainly makes our life a whole
lot better.”

Pierson says Philips has ensured that its
amplifiers are ready to handle even more
return path bandwidth should the must-
carry rules be changed or eliminated. The
company has built in a certain

amount of scalability in this

realm through the use of a

plug-in diplex filter.

“The reverse path
could go up 1o 65 MHz,"
Pierson explains. “This is a
lot more reverse path band-
width to offer interac-

tive services on.

If the rules
change, we
have built in

the extra capa-

bility.”

Power consumption

Cable companies, including Buckeye
Cablevision, have begun changing from a
distributed power system to a centralized
one. Brown says his company now has
only one power supply per node.

“We felt that with centralized power, we
could better support telephony down the
road and possibly high-speed data from a
reliability standpoint,” he adds.

With this centralized power system,
Buckeye can use permanently mounted
generators in the case of 2 commercial
power outage.

More amplifiers stemniing from one
power source, however, means that the
current is greater. Vendors, therefore, have
had to increase the current passing capa-
bility of RF amplifiers and passive compo-
nents to at least 15 amperes, says ANTEC’s
Whittlesey.

Reliability essential

In the end, everything boils down (o
one word: reliability. In fact, Mountain Ca-
blevision’s Marshall says reliability is the
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“No. 1 issue,” and that his company
would be willing “in the long run to com-
promise other technical aspe¢ts for a sys-
tem that gives reliability.”

C-COR’s Horton says: “If you have
high-profile services like telephony on the
network, you can’t rely on the old system
of ‘when the outage comes, the customer
yells, and you fix it You must have a
proactive way of preventing/it or knowing
about it before the subscriber (does).”

In other words, Pierson ekplains, cable
operators want to feel their additional rev-
_ enue streams are pro-
tected fram outages and
downtime. To help pro-
vide thisinsurance
Philips has built in its
RF amplifier an element
management system
with return ingress pro-
tection. !f ingress reach-
es the node, the reverse
signal far 500 sub-
scribers could be im-
paired. Philips’ element

Top: Reliability is critical for today’s RF amplifiers. Here, Kevin
King, senior product engineer with C-COR.net, tests HFC trans-
mission products in the company’ environmental chamber. Photo
courtesy of C-COR.net

Bottom: AT&T BEIS personnel in Washington install an S-A
GainMaker 870 MHz system amplifier. Photo courtesy of Scien-
tific-Atlanta
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ment. These items can self-identify when
plugged into the network. In addition, all
of the company’s RF amplifiers are elec-
tronically encoded with the model. serial
number and date of manufacture so that
managing customer inventory can be done
through the element system or plug-in
management.

randomly tests a number of devices off the
production line to make sure the perfor-
mance levels determined through HALT
are maintained.

The point
In the past several years, cable compa-
nies have been asking a lot of their RF am-

Scientific-At-
lanta has
adopled a
process called
highly accel-
erated life
testing
(HALT).
through
which it tests
products to
destruction,
not just to
the spec level.
The company continually tries to improve
the product based on the HALT results,
Palazzo says. In a separate phase, the high-
ly accelerated stress audit (HASA), S-A

plifiers. They want more bandwidth on
both the return and forward paths without
needing to place a greater number of am
plifiers in their networks and without sac-
rificing picture quality.

Manufacturers have kept on top of the
new services cable companies want to pro-
vide, making sure amplifiers are more ca-
pable and reliable. And that work
continues. Even as we debate whether the
industry will eventually need a 1 GHz de-
vice, manufacturers are working hard on
alternative gain stage technologies. Be sure
to keep an eye out for announcements by
Philips and C-COR net on this front. €1

Top: Philips Diamond Back RF amp
Bottom: General Instrument GaAs
STARLINE Mini Bridger

management system provides automat-
ic shutoff so that the starting point of
the ingress can be determined. L

“Historically, that functionality was an m
afterthought,” Pierson says. “We made
the element management system integral. It
plugs into the main board directly.”

Horton says all of C-COR.net's trunks
and bridgers support element manage-

Monta Monaco Hernon is a teleco:mnmnca-
tions freelance writer based in Arlington, Va.
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INDISPENSABLE

hile coaxial cable
seems fairly basic in
comparison to some

of the high-tech

wizardry entering

broadband systems, it's difficult to keep
anything in the communications industry
stafic. Information traveling at warp
speeds calls for transport methods that
make constructing infrastructure fast,

simple, long-lasting and cost-effedtive.
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Pillars of Cable

Support Your

All that being so, extending the life of
coaxial cable and improving its quality
and performance is taking on greater im-
portance throughout the industry. You
may have engineered the perfect broad-
band system, but if corrosion lowers the
performance of your drop cable, it doesn't
matter how sophisticated your headend
may be. Plus all that money youw'll spend
replacing drops because of environmental
or installation damage will have the bean
counters at your company in a snit in
today’s highly competitive market.

But not to worry. New coax products
are hitting the market, and vendors are
hard at work to beat the natural elements
that eat away at your cable.

“In coaxial cable, you find old, estab-
lished technology,” says Richard Ellis,
product manager for Neptco, a supplier of
component materials to cable vendors.
“You're dealing with a plain vanilla prod-
uct. But people are really paying attention
to it now. It's becoming a critical compo-
nent of communications. In the past, if
your cable wasn't working, you just put

Systems

By Ruth Suarez

your rabbit ears up. But with phones
(and) multiple system operators (MSOs),
it's more important the product be more
reliable. If it breaks or malfunctions, you
may be shutting down a person’s Internet,
telephone and video service.”

Spotlight on coax

Increasingly, the industry is holding
coax vendors up to higher standards.
Hugh McCarley, director of engineering
technology for Cox Communications,
buys from several coax vendors and says
that quality is comparable between ven-
dors, so he increasingly looks to delivery,
support, service and pricing.

Gone too are the days of lengthy deliv-
ery times. In the past, operators such as
Cox Communications and Adelphia Cable
had problems getting coax delivered when
needed during peak construction periods.
But vendors have conquered the supply
problem. “I haven’t noticed that in the last
several years,” McCarley says.

Most coaxial cable now has 1 GHz or
greater bandwidth and has little trouble



with capacitv. Today’s challenges for coax
vendors have been to make the cables
more durable and easier 10 install.

Shut off the water

Coaxial cable vendors have been hard at
work to lessen the impact of environmen-
1l factors such as seaside corrosion and
water penetration.

The older a cable is. the more suscepti-
ble it may be to water penetration. In the
past, coax vendors used gels or greases to
block capillaries in cables where water
may penetrate. While the gels prevented
water penetration and stretched the
longevity of the cables, the solution for
water blocking made the cables sticky and
difficult to handle.

Hoping 1o give coax vendors an alterna-
tive o grease fillers, Neptco manulactures
dry-core components for coax cables,
which incorporate polymers that absorb
water and form a hydrogel, which swells 1o
fill the {ree volume ol a cable waterpath.

Neptco applies the water blocking coat-
ing to the shielding tape—a component

Figure 1: Back-pull/stationary reel set-up

Reel pays off
over the top.

that drop cable has 10 have anyway.

Technicians and engineers installing coax-
ial cables benefit with dry core fillings be-
cause thev can work easily with the cables
without the presence of sticky compounds,
reducing the time for cable spiicing, decreas-
ing cable weight, reducing the risk of losing
adhesion between the outer reinforcing jack-
ets and the sheath, and eliminating the need
for rags, solvents and cleaners to preparc the
cable for splicing.

No braid, no water

Omiega One is also on the water
warpath. lts relatively new Pentabond

Up in the Air

For aerial installations, make sure the ca-
bles have been tested and are of the prop-
er length. Ensure cable ends on the reel
are capped. Coaxial cable frequently is
damaged when unloading from the reel.
Make sure trailer wheels are chocked to
prevent movements when cable is pulled.
Check reel flanges for nails or staples that
could damnage the cable during pay-out.

When pulling the cable off the reel, ad-
just reel brakes so the reel will not keep
going after you stop pulling. Eliminate
mid-span damage by positioning rollers at
25- 10 50-foot intervals to provide support.
A roller needs to be attached at each pole
location after the puller is repositioned
from one side of the pole to the other to
prevent the cable from coming in contact
with the pole.

“You want to use the proper tensions
so as 1o not exceed the pulling capacity
of the cable,” says Mike Smith, director
of engineering with Adelphia Cable’s Vir-
ginia region. “Sometimes if requirements
aren't closely followed, general handling

could damage the cable. Some people
don't realize what those requirements are.
Contractors should use the proper type
of cable (railers, equipped with appropri-
ate brakes, sufficient rollers and guides,
so cable doesn't sag down and rub against
cable and trees and all the other things it
can hit.”

According to coax manufacturer Trilo-
gy. proper sag and tension during cable
installation help maximize cable plant
life. Temperature also affects the sag. Tril-
ogy recommends the sag for combined
cable and strand be 2 percent of the span
length at a temperature equal to the
mean climate temperature. Sag increases
slightly on hot days and decreases slight-
ly on cold days.

For rebuilding or upgrades, the over-
lashing method is common. This method
requires hanging cable on a strand with
existing cable alreacly lashed 1o it.

To climinate the binding effect that
could result from the existing lashing
wire, use a roller that doesn't lock to the

P Set-up chute Cable blocks are
d lifted into place as
the pulfer passes.
s

N

Source: ommScope

drop cable doesn’t have a metal braid; in-
stead, an interlayer of plastic separates two
shielding tapes.

Omega One offers the product in a 6 se-
ries cable with an 18-gauge copper-clad
steel center conductor and an 11 series
cable with a 14-gauge copper:clad steel
center conductor. The interlayer is bonded
to the two tapes. The design is intended to
increase the cables overall strength, pre-
vent jacket slippage, and reduce moisture
ingress, making llooding compounds un-
necessary for underground applications.

“Pentabond has no braid, so there is no
water (migration) path inside of the

strand. Such a roller would hang on the
strand and/or cable, supporting the cable
and reducing the pulling tension.

Trilogy suggests the best rollers for
overlashing are the type that lock around
the cable and strand without locking to
the strand itself.

When pulling for the overlash, there is
no room for a cable puller to ride on the
strand, so attach a long rope to the cable
with a pulling grip and pull the rope
through the rollers. Give the cable plenty
of support, and lay the rope over any
roller immediately preceding the cable
before it is pulled, with proper back ten-
sion maintained. Next comes the lashing.
Make sure to maintain proper tension by
turning the wheel in order to take up
slack as the lasher is pulled.

The messenger cable installation
method is used in areas requiring a single
cable. Attach the cable with the built-in
messenger strand to the poles, being care-
ful with tension and sag limitations. Cre-
ate expansion loops and slack for splicing.
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Figure 2: Drive-off/moving reel set-up and lashing

cable,” says Dean Taylor, vice president of
sales and marketing for Omega One.
“Also, because of the bond, crush perfor-
mance is better. With Pentabond, each in-
dividual layer is bonded.”

The braidless design also makes it easier
for technicians to add connectors to the
cable because they don't have to finger the
wire braid. Installation time is thus de-
creased.

Other vendors also are using corrosion
inhibitors. Belden Wire and Cable’s anti-
corrosion system, TotalGuard, has been
available since 1998 for a select group of
cables, but only last May did Belden make
it a staple in every product. Belden treats
both the center conductor and the shield
of coaxial cables with the anti-corrosion
formula, instead of applying it to only one
of the two.

CommScope also applies a corrosion-re-
sistant treatment to the metals in its
BrightWire cable during the manufactur-
ing process. The treatment, also a dry fill-
ing, chemically combines with metal
components to protect the cable from
water and subsequent corrosion.

But it's not just water protection that en-
gineers are seeking. “Also, some folks are
installing drop cable with higher levels of
shielding, to make the return path as clean
as they possibly can,” says Mark Alrutz,
director of technical services for Comm-
Scope. “A cleaner path provides a more re-
liable high-speed data connection.”

Never too old for o focelift

The push to upgrade networks quickly
to deliver new voice, video and data ser-
vices has spawned a variety of specialty ca-
bles. These combine coax, twisted-pair,
fiber and a support messenger all in one
jacket. The new cables give engineers de-
signing networks a lot of flexibility in
terms of the powering and signal transmis-
sion schemes they want to use.

JANUARY 2000 « COMMUNICATIONS TECHNOLOGY

“Telephony-enabled networks require
more power, so our Power Feeder cable al-
lows the customer to express power out to
the points in the network that need the
power,” Alrutz says.

The Power Feeder cable, on the market
for the past three years, has more metal in
the cable than a standard RF coaxial cable,
which gives it lower loop resistance and
makes it more capable of delivering power.
“It’s really started to gain popularity re-
cently with a couple of our customers
such as AT&T,” he adds.

CommScope also upgraded its integrat-
ed messenger coax this year, and Alrutz
says interest has picked up. Because the
messenger strand is built into the cable,
operators can save money and time during
installation by not having to lash the coax
to a separate messenger.

Great in tight spaces

As new competitors continue to enter
the communications market, conduit and
pedestal space is becoming increasingly
scarce. Here too, coax vendors have devel-
oped a solution.

Times Fiber Cable engineered its new
Flexible Feeder coax for use in strained ac-
cess points, pedestals and conduit runs.
The cable is designed for multiple dwelling
units (MDUs) and other establishments re-
quiring tight bends and hard turns.

“It behaves mechanically like a drop
cable, but has the electrical attributes of a
distribution cable,” says Chris Huffman,
director of worldwide marketing for Times
Fiber Cable.

Flexible Feeder has an inner copper-
clad aluminum conductor and a foamed
polyethylene dielectric. The first outer
conductor is sealed in aluminum-
polypropylene-aluminum (APA) tape, the
second outer conductor is 60-percent alu-
minum braid, the third outer conductor is
APA tape, and the fourth outer conductor

is aluminum braid. The jacket can be or-
dered in polyethylene or flame-retardant
polyvinyl chloride (PVC).

So what’s next in the evolution plan for
coax? Despite these improvements, coaxial
cable isn't a glamorous high-tech product
that will look very different in the future,
Huffman says.

“One of the things that needs to be un-
derstood is that coaxial cable is at its de-
sign-end,” he says. “The issues with
coaxial cable product development are vir-
tually confined to material processing.
Broadband service providers, in lieu of
cable systems, must future-proof with re-
spect to durability and ease of construc-
tion. That's the challenge to the entire
industry from a vendor standpoint.”

BOTTOM e LINE

Without Coax, Nothing

Despite all the new goodies entering
your increasingly sophisticated net-
works, the heart and soul of the system
still is good ol' coaxial cable. And so it
will remain until we figure out a way
to cost-effectively run fiber-to-the-
home (FTTH) throughout the plant.

All that being so, extending the life
of coaxial cable and improving its
quality and performance is taking on
greater importance throughout the in-
dustry. New products are hitting the
market, and vendors are hard at work
to upgrade existing products.

Manufacturers now offer combina-
tion cables that can handle RF, power,
integral support messengers and even
twisted-pair copper. Also, the messy
water and corrosion blockers of the
not-so-distant past are giving way to
cleaner dry-fill technologies.

But even the best coax can suffer
and fail if it’s not installed correctly. Be
sure to guard your cable against exces-
sive sag and pull tension, as well as
rocks and other environmental haz-
ards. And most of all, read and follow
the directions that come with your
shiny new cable—taking “shortcuts”
almost invariably will cost you in the
long run.




Now the hard part

No matter how durable vendors
make coax, proper care during in-
stallation and activation is key for
top performance. Technicians and
engineers must give special atten-
tion to preventing water migration
in the cables during the installation
process as well as during storage; choosing
a cable with a flexible polyethylene jacket
10 prevent cracking or shattering at low
temperatures and to protect the cables
from rocky terrain and chemicals in the
environment; and adhering to vendors’

New twist on cable: CommScope’s
BrightWire (left) and Omega One’s

Pentabond (bottom) represent just two exams

ples of how coaxial cable manufacturers are
updating their wares for greater reliability
and performance. Photos courtesy of Comm-
Scope and Omega One

specific instructions on extending cable
and connector life when activating cables
after installation.

When installing coax in aerial runs,
technicians need to be especially careful.
Check out the tips on pages 132 and 133
for useful installation tactics.

Read the directions

Last but not least, follow thg vendor’s
specific installation directions, no matter
how long you've been in the industry.
Take extra precautions when ¢onnecting
and activating cables after installation.

“Follow established procedures rather
than take shortcuts, no matter how tempt-
ing,” Omega One’s Taylor says. “We've
tried to take shortcuts, and it ends up
being harder to do than following direc-
tions. It's more straightforward to do it
right the first time.”

So take a second look at your ol’ friend
coax. By choosing a cable that's specialized
for your application and physical environ-
ment and installing it properly, you'll im-
prove your system’s performance, keep
customers happy, and save money by
avoiding premature replacement of corrod-
ed and damaged cable. Ct
Ruth Suarez is a telecommunications editor
with Phillips Business Information. She can
be reached at (301) 340-7788, ext. 2019, or
via e-mail at rsuarez@phillips.com.

www.CableToday.com

Online News & Solutions for Video, Voice and Data Professionals

From the publisher of
CatieFAX Daily

ewnatsenal Cablr

(ommunications
echnology

For information, cantact Tim Hermes
at 301/340-7768 ext. 2004
or thermes@phillips.com

Phillips

JANUARY 2000 « COMMUNICATIONS TECHNOLOG)




Hows Your Return Path?

Every day more homes are passed. . . .
Passed on to you to maintain.

High-speed and uninterrupted availability is how your subscribers measure the quality of your service.
Give the people what they want, or they'll look for it elsewhere.

Let WaveGear™ alert you to CPD and ingress before your subscribers do. Your technicians will clear faults
quickly using WaveGear's™ unique fault library. They will view changing signals in the field using inexpen-
sive Windows® CE devices without help from a headend tech.

WaveGear™ comes complete with the DOMC™ audit system to provide a solid measurement benchmark.
DOMC™ systems are for characterizing the upstream path of your Digital Communications Broadband
Network.

Call us today to find out how WaveGear™ is much more than just a return path monitoring system.
Y2K Compliant

Windows® Is a trad k of M . Corp . WaveGear™ Is a trademark of TSi Technical Solutions Inc.
Training and installation by: TSi Technical Solutions Inc. — 0
CABLE SYSTEMS  pg ox 389, Postal Station Main JE— 7 LS;
ARSI Markham Ontario, Canada L3P 3J8

www.tsisolutions.com

OEM and Service organizations please contact mmanzoni@tsisolutions.com

Gunnar/Bruge Coleman Inc.

Reader Service Number 85



Using Powers of Numbers, Part 1

his month’s installment begins a mathematics refresher series. The material

is adapted from a lesson in NCTI's Installer Technician Course. © NCTI.

Mathematicians often simplify or shorten complicated expres-
sions. For example, we can determine the volume of a cube by
multiplying (1) (w) (h) or actually (s) (s) (s), since the sides on a
cube are all equal. We can write this as V = s3, and read it as “s to
the third power.” The 3 is a superscript and also is called an
exponent.

Because you'll use powers of numbers in electrical applica-
tions, this series will review the three powers most commonly
used: the square (power of two), its opposite operation (square
root) and powers of 10.

Squaring numbers

The square is defined as the product of a number or quantity
multiplied by itself. The square of 6 (that is, 6 x 6 = 62) is 36,
and the square of a (that is, a X a) is a2. You cannot express an
actual numerical value for a2 until the unknown a becomes a
known value.

You will encounter the squaring of a number using Ohm’s law,
when working with the power formulas P = I2R and P = EZ/R.

Complete the following squares:

(a) 22=?
(b) 42 =?
(c)52=?
(dy102=?

(e) E2 = ? When E is 110 volts

() 12 =2 When L is 0.5 amp

(g) If P = IR, P = ? watts, where: [ = 0.9 amp, R = 124 ohms
. The answers are upside down at the bottom of the page.

Although you can multiply a number times itself even 12
times (x12) on a calculator without difficulty, most hand-held
calculators have a “square of” function (x2), and many also have
the “exponent” or “power” function (y* or A).

To use the “square of” function on a TI-30X (or equivalent)
calculator to find 72, press:

E

Display reads 49

To use the “square of” function on a TI-30X Il (or equivalent
direct algebraic logic) calculator to find 72, press:

49 also is displayed

You can evaluate any power or exponent, such a5 212, using a
TI-30X (or equivalent) calculator by pressing:

Display reads 4096

and with a TI-30X 1I (or equivalent direct algebraic logic) calcu-
lator by pressing:

4096 also is displayed

You can combine the squaring function with the multiplication
function, as in 0.8 x 10, using a TI-30X (or equivalent) calculator
by pressing:

Display reads 6.4

and with a TI-30X I (or equivalent direct algebraic logic) calcu-
lator by pressing:

i A

b

. &
",

6.4 also is displayed

Next month’s installment will continue with dete
roots.

ining square
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L. What is your snnusi cable services
axponditure?

Q 91, up 10 850,000

Q 2. $50,001 10 $100,000

Q 3. $100,001 10 $250,000

O 94. over $280,000

M. Do you pisa to rebulid/upgrade
your system In:

Q 95. 1 your

Q 96. more #han 2 yeers

N. How many miles of plant are you upgrad-

Ing/robuilding?

Q 97. 4 1010 miles

Q 98 1130 mies

Q 99. 31 miles o mors

CT0100

i
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!

your anaual cable test and
measurement expenditure?
5 000
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~
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83

002740
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Q 91. up 10 $50.000

Q %2 $50,001 10 $100,000

Q 5. $100.001 10 $250,000

O 94. over $250,000

M. Do you plan to rebuild/upgrade
your system in:

Q 95. 1 your

Q 96. more than 2 yeers

N. How many miles of plant are you vpgrad-

ing/rebuilding?

Q 97. w 1010 miles

Q 98. 1130 mies

Q 99. 31 mies or more

CT0100

* For Free Reader Service mail or fax to 413-637-4343 « To subscribe via Internet, send e-mail to CT.Subs @Reply.Net
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30 ... Moore Diversified Products . . . ... .. www.MooreDPcom. ............ ... .. ... .. 46-47
97 ... Multilink. . ........ ... . ... .. www.multilinkinc.com. . ... ... . ... L. 156
4 S NCTIL. ... WWW.NCH.Com . ... 110
33 ... Ortel ......................... www.ortel.com. . ... ... ... ... .. 0 L., 51
21 ..o Passive Devices . . ............... www.pdi-eftcom . .......... ... .. ... 25
P PBI Customer Service ............ www.cabletoday.com .......... . ... . . ... 99, 129
27 .. PCI Technologies. . . ........... .. www.pcitechoorg......... ... .. . L 42-43
72 ... .. Philips Broadband . . . ............ www.be.philips.com/pbn .. ... ... ... L. 111
77 ..o .. Pirelli. . ....................... www.pirelli.com/cables. . . ........ .. ... ... ... 121
31 ... Power & Telephone Supply. ... .. .. www.ptsupplycom. ... ... .. ... L. 49
41 ... Pyramid Industries . ......... .. .. notavailable ............ ... . .. .. ... . . .. 65
24 ... Quality RF Services.............. wwwarf.com. ... oo L 39
19 ... ... Rifocs Corporation .............. wwwrifocs.com .. ... 24
25 ... Riser Bond Instruments. . . ... .. ... www.riserbond.com......... ... ... .. .. 41
59 ... Sadelco ....... ... ... ... ..., www.sadelco.com. . .......... ... L 92
e SCTE. ... . WWWSCLE.OTE .. ... oot 37,91,147
3 ... .. Signal Vision . . .............. ... notavailable. . ... ... . .. o 0 112
69 ......... Sprint North Supply ............. www.sprintnorthsupply.com. . . ........ ... .... 107
T Standard Communications .. ...... www.standardcomm.com/satcom . . . ............ 11
58 ........ Telecrafter Products. .. ........... unavailable. . .. ........ ... ... .. ... ... . ... 8,12
6l ......... Tempo Research. . ........ ... .. .. www.temporesearch.com . ....... ... ... . .. ... 94
4. Terayon Communication Systems . . . WWW.Lerayon.Com . . ......................... 7
70 ..., Tii Industries. . ................. www.tii-industries.com ....... ... . . L. 109
92 ... Times Fiber Communications . . . . .. www.timesfibercom. .. ... ... ... .. . . L. 151
22 .. Toshiba .. .................. ... www.internet.toshiba.com . .......... ... ... . .. 27
16,74 ...... Trilithic. ...................... www.trilithic.com. . ........... ... .. ... .. 21,113
85 ......... TSi Technical Solutions. . ... ... ... www.tsisolutions.com .. .................... 135
38,79 ... .. Tulsat. . ................. ... ... notavailable. . . ........ ... ... ... ... . . 57,123
15,17 ... .. TVC. . WWW.LVCINC.COM. . . . ... ... .. 20, 22
67 ......... Viewsonics. .. .......... ... ... .. WWW.VIEWSONICS.COM . . . . .. ... .. 101
37 oL Watkins-Johnson.............. .. WWW.WJ.COM ... ..., 55
11,75 ...... Wavetek Wandel Goltermann . . . ... www.wwgsolutions.com. . ................ 15,117
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TRADE o REPAIR o UPGRADE e BUY o SHL

MAIN LINE
EQUIPMENT INC.

WE BUY, SELL, AND REFURBISH
PRE-OWNED LINE GEAR, CONVERTERS,
PASSIVES AND FIBEROPTIC EQUIPMENT

SHL

WE STOCK NEW, ACTIVE ELECTRONICS AND PASSIVES
SCIENTIFIC ATLANTA, TEXSCAN (T-SERIES/PATS)
GEN. INST./JEROLD, PHILIPS/MAGNAVOX

SEE OUR AD ON PAGE 81

TOP DOLLAR PAID FOR YOUR OBSOLETE INVENTORY!
WE MANUFACTURE REPLACEMENT PADS, EQUALIZERS
AND PLUG-IN’S

PH: 800.444.2288/310.715.6518
FAX: 888.4.MAINLINE/310.715.6695

KLUNGNESS ELECTRONIC SUPPLY
1-800-338-9292

EMAIL: MAINLINE@WORLDNET.ATT.NET HEADEND
WEBSITE: WWW.MLE.COM AERIAL
BIY o SAL o TRADE e REPAIR e UPGRADE o BUY UNDERGROUND
CABLE/CONNECTORS
dbtronics.com
email: sales@dbtronics.com DISTRIBUTION
fax: 864-574-0383
‘ DROP
ooz o ok D susscruger

'r
L_S-A, Cadco, ETI,
and others

.‘ buy/sell

L_New & RMF

Y repair Y 864-574-0155

L_AIll major equipment categories Supporting
S-A Authorized Service Center

TOOLS & EQUIPMENT

TEST

J.

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

A subsidiary of Cable Constructors, Inc.

oty CAD Charles Wright
n ot (815) 698-2564 -
1.-.-. ! DRAFTING Rt. 116 & I-57, Central Plaza M
i i Ashkum, IL 60911
,..- e} SERV'CES,'NC. cjs@lglf:)gue.net SuRPLUS *NEVV & USED
Connectors, Taps
. . " Headend, Line Gear, Misc
* Base Mapping ¢ As-Built Mapping TM BROKERS
* Strand Mapping * System Design 33 Bar Ranch » 767 Hultman Road
¢ Digitizing Services ¢ System Walkout Swan Valley, MT * 59826
Tel: (406) 754-2469 « Fax: (406) 754-2548
Specializing in high volume precision drafting. SEE INVENTORY ON HOME PAGE
“« 3 .
Quality service for all your | !
cable drafting lllld design needs.” ¥ OM"EEM:A'(E";mbmk'f:b@m':;):::;?;:: &m
Call for literature. We Accept MiC or Visa
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Spectrum Technical Services is a leading, authorized contractor in
broadband testing services. At Spectrum only specially trained technicians
conduct the certification testing to ensure the sweep and balance of your
system meet the quality standards you and your subscribers demand.

With our own fleet, a full-time staff of dedicated technicians and years of
sweep experience, Spectrum provides the specialized testing expertise for
a full range of technical services:

- Forward and Reverse Sweep

- Node Certification S GCtrum

E RIERES P PEa Techmcal Services
Call: 1-888-78-SWEEP v (3o
m(1-888-787-9337) yweapers carny | CATY CERTIFIED
spectvumtech@msn.com ’hi‘» “r"I SPECTRIM FPE AN Al \PRAM TN

Yan rars v

Call for excellent job opportunities nationwide,

" Cable Source International

A Bren-Car Communications Company

New Build > Re-Build = Upgrade
The Source for all of your CATV needs: NEW, USED, AND REFURBISHED
CONVERTERS - LINEGEAR - HEADEND - PASSIVES - MICROWAVE
5172 SINCLAIR ROAD « COLUMBUS, OHIO - 43299
PHONE: (614) 841-9700 * FAX: (614) 841-9779

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

Gall

i,

We have 8 warehouses of excess new
inventory, sealed in the original boxes.
These are the same products youd get
from the manufacturer — except
cheaper, in stock, and ready to ship.

SA Multimedia Taps

We stock a complete line
of taps and passives from

600 MH: to | GH-.

" Gilbert & LRC
= Connectors

We have a large

b.

inventory of pin, splice and
feed-thru connectors to fit
iy size cable,

SA 750 MHz System /
Amplifier I ,
We stock NEW amplifiers
from 450 to 860 MH: //.
at pricing usually
less than the
manufacturer
direcr N

4

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

The latest equipment.
The best prices. In stock

Iié‘"!lﬂlﬂl OMM
¥ < FINTERNATIONAL INC.
www.digicommintl.com
I 303 798- 314144 4ok 303 799 9355

|, Englews
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BUSINESS DIRECTORY

New Regal Passives !!!
Full factory warranty |

1 GHZ 2000 SERIES

Prices limited to quantities on
hand, first come first served.

el :everen. cataaezac'cw .com
CATV (800) 227-1200 or (305) 474-0409 Fax: (305) 474-0947

SERVICES -mail; sales@catvservices.com

Surplus Equipment - New & Remanufactured PTL Test Equipment, Inc.

Models in Stock:
Converters 8570 » 8580 BUY-SELL-LEASE-TRADE

Headend Gear

Test Equipment 8500 « 8880 » HP, Tektronix, Wavetek, Trilithic,

Line G Calan, Matrix, Sencore, Modulation Sciences,
Ine Gear Siecor, Laser Precision, etc, *

;Per Gyties Ph: (561)747-3647 http://www.PTLTEST.com
GICSENE Fax: (561) 575-4635 Email: PTLTE @aol.com

NEW AND RECONDITIONED

SA « Jerrold « Magnavox ¢ Zenith * Gl » C-Cor

¢ 3- Complete Nexus 71
channel head ends A - - -‘!
o 750- C-Cor Amplifiers

G Hardware BROADBAND

« Alpha XM Series 60v Power INTERNATIONAL

Supplies Tel (760) 631-2324
% * New Taps & Passives Fax (750) 631-1184

Cable and Pedestals
www.jonesbroadband.com (800) 397-8897

email: jonesbbi@pacbell.net ~ Oceanside, CA 92056
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D. A.Technologies, Inc.
1559E BEAvER FIGE GicLe PHONE (00 416034 G)mmunications
“Jéchnology

www.datechnologies.com FAX (770) 416-0446
Email: sales @ datechnologies.com

YOUR S.A. SPECIALISTS!

SELL: NEW AND REFURBISHED S.A. LINE GEAR AND ACCESSORIES.

SERVICE:  HIGH QUALITY. IMMEDIATE TURNAROCUND. 1h

UPGRADES: CAN YOUR CURRENT INVENTORY BE UPGRADED? CALL NOW e o o e 0 n e
TO DISCUSS YOUR POTENTIAL SAVINGS.

BUY: TOP $$ PAID FOR YOUR S.A. LINE GEAR! 10 rea
CALL, OR FAX US YOUR INVENTORY LIST TODAY.
NO INVENTORY LIST? - WE'LL DO IT FOR YOU.

CABLE CONSTRUCTORS, INC.
COMPLETE TURNKEY CONSTRUCTION 1-800-338-9299 ADAMS G@ B AL
e
¢ Coaxial and Fiber  Material Supply A
* Mapping and Design * Emergency Fiber Restoration COMMUN CAT'©NS
* Member SCTE * System Sweep cess g /
* Splicing and Activation * Proof of Performance we buyuf nd SeIiIdeX I.tcable eiqu§p LG
* Fusion Splicing * Turnkey Headend I ¢ provide guailly service:
¢ Aerial, Underground & * Complete Turnkey Project
RS TaG o Management (800) 451-1762 0 (913) 764-7280 0 (913) 764-0540 fax
[ quality service performed on a timely basis | www.adamsglobal.com
E-MAIL cci@cableconstructors.com « http://www.cableconstructors.com email: ma d ams@adam ég lobal.com

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

Custom Made —1 Emergency Alert
: J A bli
Sorice Jfé%fl%am ABIRg Al Brands Fittings/Cable Systems By

1966 P.0. Box 9707 « Helena, MT. 50604 e

. Idea/onics

Our jumpers never feave our plant during construction, insuring inspection of each phase
of construction. Our quality controt insures you of the lowest RF leakage possibe. TO MEET THE FCC MANDATE or

Call for pricing and free sample. (406) 458-6563 For local franchise requirements

Complete Audio and Video or

Audio only systems available.

Compatible with all headends.
RF & IF

Solutions starting under $5,000

Idea/oni

The Pioneers in Emergency Alert Systems
800-852-6276 (701) 786-3904
Midwest Cable Services hasbeen  job convenience. End of jot Fax: (701) 786-4294

in the cable recovery business for )

15 years. Our services include the  and used or obsolete line gear.Get
purchase and removal of wreckout ~ the most for your scrap, call
and reel end cable (all types). 800-852-6276 or 219-892-5537, |
Dumpster and trailer spotting for  fax: 219-892-5624 r

15 ms nF "nln"“'n! s‘n"lu For more information pledse call
PO Box 96 M. IN 46501 Kelly Aarons at 1-800-325-0156, x23

Enhance your ad with

JANUARY 2000 « COMMUNICATIONS TECHNOLOGY 143

A¥OL1>I¥IQ SSINISNE



CAREER OPPORTUNITIES

Professional Search & Placement
Call or Write:

Wick Kirby
P.O. Box 2347
Naperville, IL 60567

630-369-0126 fax

FEES PAID

p THE COMPASS GROUP

More Challenge? Increased Compensation?

Location Change? Promoted Responsibities?

Opportunities for

Maintenance Techs
Technical Managers
Service Techs
Chief Techs

Contact: Kathy Daniel

www.thecompassgrp.com

314 STAGICOACH TRAN ¢ WEATHERIORD, IX 76087

PHONE:(R00)795-0299 ¢ | ANI(817)594-5734
e-mail: _recruit’ @airmail.net

JOIN THE REVOLUTION

Cox Communications, one of the nation’s leading communications
companies is now serving Northern Virginia. We are looking for

| candidates with a range of experience from entry-level to expert to
| work out of our Springfield, VA location. Open positions include:

» Universal Technicians/Field Technicians
» Network Services Technicians

e Lineman

» Senior Network Engineer

* Fiber Project Supervisors

| Through the use of innovative technology and forwatd thinking,
Cox Communications offers an array of services that addresses
not only the needs of our customers, but also those of our
employees. We offer competitive salaries, immediate benefit pack-
ages and career growth opportunities.

|

Fax resume to: 703-378-3498 or mail to:

COX

COMMUNICATIONS

14650 Old Lee Road, Chantilly, VA 20151
Attn: Human Resources
Job Hot Line: 888-883-3670
Website: www.cox.com

| EOE

Send an e-malit to CT.SUB@REPLY.NET
A subscription form will be sent to you
via e-mail. Fill out and e-mail back.

Cait (800) 777-5006.

Speak to one of our customer service
rePresentatives, who will take all your
information over the phone.

Mail your request to:
Communications Technology Magazine
1201 Seven Locks Road

Potomac, MD 20854

Attention: Circulation Department—
New Subscriptions

- Fom oS o amREss |

’ Send a fax to (847) 291-4816.
' Please include a copy of the mailing
label and the corrected address.

Call (800) 777-5006.

Speak to one of our customer ser-
vice (e?resentatives. who will take all
your information over the phone.

Mail your request to:
Communications Technology
Magazine

1201 Seven Locks Road

@
O

Potomac, MD 20854
Attention: Circulation Department—
Address Corrections

144

Pre-Employment Drug Testing Required M/F/D

B XX
Broadband||llli

Reach For The Stars
X Telecom Industny-Specific Career Site
X Web Brochures / Unlimited Job Postings
2 Career Opportunifies & SecureCandidate
X Reésume Database & BroadSearch Agent
X Free Access to Emerging Talent  Database
X Career & HR Indushy Resources

www.BroadbandCareers.com

Since 1975 Leader in the Placement of Cable TV Professiona

JOBS GALORE!!

Technical * Sales & Marketing * General Management

JIM YOUNG & ASSOCIATES

Holland Creek ¢ 1424 Clear Lake Rd. * Weatherford. TX 76086
Call 817-599-7623 + FAX 817-599-4483 - E-Mail jyoung@ staffing.net
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Cable Construction, Inc.

Harold Bigham
800-441-0780, Fax 850-932-1755

Performance Built Our Company
Specializing In Rebuilds and
g Fiber Optic Installation,
Splicing & Sweep
PERMANENT POSITIONS AVAILABLE!
NATIONWIDE

¢ Line Foremen ¢ Subcontractors
¢ Construction Supervisors

P.O Box 903
Gulf Breeze, FL 32562

Telecommunications

Cable Plant
Engineer

Provide engineering design for UCLA campus-wide voice
and data cabling, establishing requirements for proposed
construction, and needed relief in existing copper feeder
cabling. Determine data network infrastructure requirements
including fiber optic backbone connections. Direct  all
vendor installations and ¢nsure compliance with contract

specifications.

Requires RCDD certification (or equivalent) with detailed
knowledge of electrical installation; CPUC, Cal-OSHA and
industry regulations; Microwave, Satellite Mobile Cellular,
and fiber optic systems; T1/T3 and broadband systems. Must
understand cable pressurization and monitoring  systems;
requirements for standard telephone closet design and

conduit runs; and have project management experience in

EXPERIENCED BOARD

LEVEL BROADBAND RF

DESIGN ENGINEERS.

SCTE Sustaining
Member

eter

roehlich & Co.
executive search

P.O. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337

email: ptsearch@flash.net
web: http://www.flash.net/-pfsearch

All levels of
Technical Positions -
Corparate to Hourly.

Operators and
Manufacturers
Call or Write. Fees Paid.

I you're looking to take the next step in your
career then check out Time Warner in
Memphis, TN where positions for service techs
and maintenance techs await qualified applicants.
Here you have the opportunity to work on cutting
edge, digital technology including digital TV,
High Speed Cable Modems and more on the way.

Additionally, competitive salary, a great benefit
package including medical, dental, vision and

401k as well as Time Warner related discounts
are all part of the compensation package that is

waiting for you!

large-scale complex telecommunications projects. Mail or fax resumes to:

Time Warner Communications—HR Dept.
6555 Quince Ste. 400
Memphis, TN 38119

(901) 369-4515-fax
human.resources @twcable.com

Excellent benefits. Salary Range: $4,225 - $6,333/mo.
Job # 9247.

Please send resume to UCLA-CTS, Human Resources via
e-mail: Hresource®cts.ucla.edu or fax: 310-206-9058.
Mail to: UCLA-CTS, HR, Box 951363, Los Angeles, CA
90095-1363. EOE

1t’s about Service, It's about Time.

TIME WARNER
COMMUNICATIONS

in Classified Advertising

UCIA

Call Kelly Aarons
at 303-839-1565 ext. 23
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SWEEP AND CERTIFICATION
Burris Comnumications Inc. is seeking qualified
individuals for the following positions:
Sweep/Certification
Ingress
Main Line Troubleshooting
Return Testing
Projects located in CA and WA, We offer a
competitive compensatian and benefit package
including travel allowance and paid holidays.
Fax Resumes to 559-458-0863
or call 602-418-2201

Call Kelly Aarons

in Classified Advertising

at 303-839-1565 ext. 23

HiQ Communications Inc. [s seeking expericnced
CATY people to work on our many projects through-
out the U.S.. We currently have openings in our CA.
MI. FL. & GA locations. Positions to be filled arc as
follows:

Sweeps FCC Proof Technicians

Ingress Technicians
*  Power Supply Status Monitoring Technicians
+  Splicers Activators
Send resume 1o Director of Operations
HiQ Communications Inc.
2619 Exposition Bivd.
Los Angeles. CA 90018
fax: (323) 735-1171.
vdeleon higcommunications com

Wanted!

Experienced long term help for
Southeast rebuilds/upgrades

Aerial Crews
Fiber Optic Crews
Underground Crews
Splicers
Installers
Field Engineers

CABLE MAN, INC.
Call (228) 374-5832
Fax: (228) 374-2198

ENGINEERING -l

ANTEC, a leading technology manufacturer and supplier for the
CATV and telecommunications industry has the following oppor-
tunities to join their fun, exciting team at the new corporate head-
quarters in Duluth, GA. We are a $750 million company with
about 3700 employees worldwide.

Group Product Manager

You will work in positioning the high-speed data system and other
future data products with cable TV operators. In the product man-
agement role, you will work on all aspects of the product, includ-
ing feature planning and evolution, pricing and promotion. You
will be responsible for managing inventory and preparing finan-
cial forecasts. As centralized program manager, you will work
with all levels of management and engineening. You will be
responsible for maintaining customer relations. We require a
business or engineering degree and five years previous relevant
experience. The ideal candidate will have data, cable modem and
CATV industry knowledge and previous financial forecasting
expenience. This position will require minimal travel.

Field Engineer

You will provide technical sales support and perform site sur-
veys, engineenng, installation management, and the turn-
uptesting of cable telephony and cable modem headend equip-
ment for major cable TV MSOs. Field responsibilities include
hardware and software upgrades, trouble-shooting HFC and
cable telephony/modem issues with customers, providing on-
site training of cable operators and perform technical audits of
HFC plant and cable telephony/modem systems. You must be
proficient in the use of CATV test equipment and UNIX expen-
ence is a plus. We require undergraduate degree and/or ten plus
years in the Telecommunications industry. Cable telephony and
high-speed data expenence is preferred. 75-100% travel is
required, but you will be flown home every weekend. Overtime
paid after 40 hours.

Project Manager

Position may be located in Atlanta or Denver and will require up
to 50% travel. CATV experience with HFC systems and equip-
ment is required. You will manage multiple technical projects
including coordinating activities between various departments to
ensure on-time completion. You will produce and manage Gantt
and/or flow cart for each project, oversee use of contractor if nec-
essary. provide product cost estimations and follow project cost
through completion. Undergraduate degree and seven years of
previous relevant CATV expenience are required. The ideal can-
didate will have excellent organizational, customer service and
computer skills in MSProject, MSWord, Excel and PowerPoint.

Sales Engineering

You will support both HFC telephony and high-speed data over
HFC with the top 100 cable operators. You will work with sales
team and handle technical presentations to customers. You will
handle applications engineering on a per site basis, including
overseeing sites during launches to ensure smooth ramping up
of customer, making regular visits afterwards to ensure that tech-
nical needs are being met and providing application trial support.
We require a degree in Engineening or Computer Science and
five years previous relevant expenience in sales engineenng or
systems engineering working directly with customers. The ideal
candidate will have excellent interpersonal and communication
skills with a team attitude. Technical and product knowledge of
the cable modem and/or cable telephony industry is strongly
preferred. Position requires travel.

For consideration, please fax your resume and salary
requirements to (678) 473-8423 or email to hr@antec.com or
mail to: ANTEC HR - CT Digital, 11450 TECHNOLOGY CIR-
CLE, DULUTH, GA 30097. EOE. Due to the volume of
response, we will only reply to qualified candidates who list
salary requirements. No phone calls, please.

ANTEC is d manufacturer/
supplier of Optical
Transmission, RF
Transmission, Network
Powering (ustomer
Premises and (able
Telephony products

to the CATV/
Telecommunications

industries.

ANTEC
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Experience the Power of Connection...

Introduce a peer to the Society of Cable Telecommunications Engineers!
SCTE membership is your link to essential technical resources
that drive your professional development and success.

Your Member Benefits

> Knowledge and news resources like Interval, Communications Technology and Literature Library

> Access to training opportunities, certification programs and educational materials

> Ondline technical resources at www.scte.org

> Recognition and Awards programs

> Tuition assistance and scholarships sm ®

> $100 registration savings on industry events including Emerging Technologies and Cable-Tec Expo

#* Members residing outside of the U.S. and Canada receive the acclaimed International Cable rather
than Communications Technology.

Name:

Title: E-mail:

Company: System:

Phone: Fax:

Address:

City: State: Zip Code:

Country: Sponsor (if applicable):

If you reside in the U.S. or Canada, do you wish to receive Communications Technology magazine? O Yes 1 No
If you reside outside the U.S. or Canada, do you wish to receive International Cable magazine? QYes QNo
Fee:

Q $48 annual dues for U.S. and North American members.
Q $72 for international members residing outside North America.

Contributions or gifts to the Society of Cable Telecommunications Engineers Inc. are not tax
deductible as charitable contributions. However, they may be tax deductible as ordinary and
necessary business expenses.

Payment:

O Check, made payable to SCTE in U.S. dollars.

O Visa Account:

O MasterCard

O American Express Signature: Exp. Date:

For Office Use: CT199

Three Easy Ways to Enroll:

Phone: 800-542-5040 SETE
Fax: 610-363-5898

Mail: 140 Philips Road, Exton, PA 19341-1318 Visit SCTE at
www.scte.org

®




*MARKETPLACE

Self-Stick Labels

VIP Division’ self-stick cable and conduit
labels offer high visibility and are intended
for both indoor and outdoor applications.

(leaning Wipes
SatWipes from Krell Technologies are pre-
saturated cleaning
wipes intended for
cleaning optical
fibers and connec-
tors prior to fusion
splicing or connec-
tor mating.

Each is pre-
saturated with 100-
percent isopropyl

“Caution” labels are orange with black |
lettering and are specifically identified for
telephone, cable TV, data or fiber optics.
“Danger” labels are red with white letter-
ing and are identified for high voliage,
ranging from 120 V to 600 V.

Standard sizes are 0.5 x 2 inches. 1.75 ‘
x 3 inches and 3 x 6 inches. Custom de-
signs, sizes and colors also are available. ‘

For more information, contact VIP Di-
vision at (800) 950-4921. \

Lashing Machines
1f aerial installs are in your future, check
out General Machine Products. The com-
pany offers four lasher models to fit vari
ous needs: the Apollo. C, J2 (pictured)
and G.

The Apollo features parallel-pull capa-
bility, interference-free overlashing, 12.5-
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MEGA HERTZ ®

Established 1975

3000P-165
(RF and Audio/Video Relay Panel)

© 3000R-157
(Program Timer)

627A
(2x1 Audio/Video Switch)

“CALL US, WE’LL HELP YOU MAKE THE SWITCH!”

DENVER, CO
303-779-1717
303-779-1749 FAX

www.megahz.com

SAVANNAH, GA
OCALA. FL HURST, TX

STLOUIS, MO PHOENIX, AZ
PORTLAND, OR BUTLER, PA

800-525-8386

“Unique” Products For the 21st Century!
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alcohol. The wipes are dispensed individu-
ally from a reusable and resealable pop-up
canister, and refill packs are ayailable.
Each pack contains 185 individual + x
+.25-inch 100-percent polyester wipes.
They are lint-frec and cleanroom Class
100 rated for minimal contantinants.

For more information, contact Krell at
(732) 786-1696 or on the Web at
wwwkrelltech.com.

inch diameter and 39-pound weight. It
can lash up to 4-inch diameter cable com-
binations to 0.25 to 0.375-in¢ch strand.

The 33-pound C can lash single or mul-
tiple cables up to 1.625-inch diameter.

The 46-pound J2 can lash cables up
to 3-inch diameter and features a built-in
mechanical brake and automatic drum
lock.

The 71-pound G can lash 2.5 to 5-inch
diameter cables to larger strand. 0.6875 to
0.75 inch

For more information, contact GMP at
(215) 357-5500 or on the W¢b at
www.GMPtools.com.

DOCSIS Modem Reference Design
Available only to cable-modem manufac-
turers, Conexant Systems’ CN9420CM
cable modem reference design includes all
necessary silicon and software to create a
complete subscriber modem that can sup-
port all popular modem standards. Manu-
facturers add their own branding, while
retaining the flexibility to customize.

For more information, contact Conex-
ant at www.conexant.com.
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Deletion Filter

Communications & Energy Corp.’s 2500
series deletion filter is now available for
Ch. 2-Ch. 85. It’s designed to delete a
channel for reuse, leaving adjacent chan-
nels in service.

Intended for headends and commercial
installations needing low adjacent channel

Metallic TOR

Riser-Bond Instruments’ Model 1205CXA
metallic time domain reflectometer (TDR)
improves upon the company’s Model
1205CX TDR. Both are designed specifi-
cally for cable TV/broadband technicians.

Improvements in the Model 1205CXA
include sub-nanosecond pulse width, a
larger liquid crystal display (LCD) and a
simplified keypad. The unit also features
waveform storage, wave viewing software,
range-finding, intermittent fault detection,
an RS-232 serial port, noise filters, auto-
matic search capability, a rechargeable bat-
tery pack and weatherproof packaging,

For more information, contact Riser-
Bond at (800) 688-TDRs or on the Web at ‘
www.riserbond.com. |

loss, each filter has a standard passband of
at least 550 MHz, and Chs. 2-13 can be
extended to 750 MHz for an additional
charge.

Chs. 23-85 automatically pass above
550 MHz depending on frequency (please
inquire with C&E), and through loss typi-

cally comes in at less than 1 dB.
Connectors are 75-ohm type F female
and female, and the rack-mountable filter
measures 1.75 x 19 inches.
For more information, contact Commu-
nications & Energy at (800) 882-1587 or
on the Web at www.cefilter.com.

Temp Control Module

ILX Lightwave’s LDC-3916550 dual tem-
perature control module is an add-on fea-
ture for the companys LDC-3916
multichannel controller, which allows up
to 32 independent channels of tempera-

ture control on one mainframe.

The modules also can be mixed with
laser diode control modules for applica-
tions that require case temperature con-
trol as well as laser current source and
internal temperature control. The module
can drive up to 1.5 amps in either direc-
tion and features adjustable temperature
control current limit, voltage measure-
ment, adjustable gain and selectable ther-
mistor current.

For more information, contact 1LX
Lightwave at (800) 459-9459 or on the
Web at wwwiilxlightwave.com.

MEGA HER7Z

Established 1975

@@%%@ General

HEADEND PRODUCTS

=

Instrument

C6M-Il 1 GHz Modulator

DENVER, CO
303-779-1717
303-779-1749 FAX

www.megahz.com
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OCALA, FL

HURST, TX
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S450M (MODULATOR) S450 P
(PROCESSOR) S890D (DEMODULATOR)

“CALL US FOR ALL OF YOUR
HEADEND REQUIREMENTS!”

STLOUIS, MO PHOENIX, AZ
PORTLAND, OR BUTLER. PA

JANUARY 2000 «+ COMMUNICATIONS TECHNOLOGY



—BOOKSHELF—

The following is a listing of some of the re-
sources currently available by mail order
through the Socicty of Cable Telecommunica-
tions Engineers. The prices listed are for SCTE
members only. Nonmembers can contact the So-
ciety for additional pricing information.

¢ Understanding Data Communications
(Sixth Edition) by Gilbert Held—This
book includes updated coverage on
today’s hottest topics, including thin client
technology, x2 and 56 kbps modems,
voice digitization, and wireless data trans-
mission. Understanding Data Communica-
tions provides a full scope of information
on the evolution and modern develop-
ments of dala communications for the in-
dividual with a moderate communications
background. Order TR-45, $40.

Video Compression by Peter D. Symes—
This book provides practical and theo-
retical understanding of video
compression options for storage and

transmission in digital TV (DTV), Inter-
net video and other technologies. It re-
views Joint Photographic Experts Group
(JPEG). Moving Picture Experts Group
(MPEG)-1 and MPEG-2—today’s most
widely used image compression stan-
dards. It also presents an intriguing
glimpse at other systems currently in de-
velopment. Order TR-46, $55.
Practical Multiservice LANs by Ernest O.
Tunmann—This book provides an
overview of the evolution of telecommu-
nications technologies and predicts fu-
ture trends in the
long distance seg-
4 ment, the local loop,
Pract_lcal . the wide area net-
Multiservice E work (WAN) and

‘ : today’s transmission

- o network, the local

area network (LAN).
Order TR-47, $79.
* Residential Broad-

band by George Abe—High-speed resi-
dential networks represent an order-of-
magnitude leap beyond today$ familiar
networks because of the scop¢ of the pop-
ulation they must reach and the variety of
services they may eventually provide. This
hook takes a broader look at the issues of
residential broadband services, in particu-
lar the issues involving fast ngtworks to
the home. Order TR-48, $55.

Vidco Engineering (Third Edition) by Arch
Luther and Andrew Inglis—A tutorial life-
saver for engineers and technigians alike,
this complete update of the top references
in video engineering technology provides
up-to-speed information on the many ad-
vances that have remade the industry over
the last few years. Loaded with real-life ex-
amples, Video Engineering helps systems
with the task at hand, whether its choosing
new equipment, designing a system or
solving a specific technical problem. Order
TR-19,$65. Ct

Why did a modem on node 14
just go off-line for the third
time this week?

With CoreOS you’d know the answer before you roll a truck.
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AND MANAGEMENT

- UNIX SERVER
PROVISIONING

- |IP ADDRESS AND DHCP
SERVER MANAGEMENT

Core

Networks

Core Networks Inc.

HISTORICAL MODEM LEVEL GRAPHING IS AVAILABLE IN THE COREOS
BROADBAND PROVISIONING AND MANAGEMENT SYSTEM.

3 Topple Drive, Dartmouth,
Nova Scotig, Conada B38 116
Tel: (902) 481-5750

Fox: (902) 481-5799
engineering@orenetworks.com

WWW.CORENETWORKS.COM
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Innovation At All The
Right imes.
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Times Fiber Communications, Inc.
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(203) 265-8500 1-800-677-2288 FAX (203) 265-8422

358 Hall Avenue « PO. Box 384 - Wallingford, CT 06492
/ www.timesfiber.com




SCTE
By Jim Ludington

ET 2000: Keeping You
In Front of Technology

or those who presume that any colomity caused by the Y2K “bug” will be short-lived,

travel reservations are in order! If you are ready to discover what's in store for your net-

4

works in the coming year, atiend ET 2000 — the Society of Cable Telecommunications Engineers’

Conference on Emerging Technologies —in Anaheim, Calif., Jon. 11-13.

Over the past few months, a handful of
your cable industry brethren have been
busily sorting, scrutinizing, debating and
“e-sponding” in order to select an out-
standing set of panels and presenters for
ET 2000. If you have watched the
progress of this conference over the past
decade, you realize that the subject matter
that has been presented in many instances
becomes an industry reality within just a
few years.

Next-generation technology
and stondords

The topics we've selected for the com-
ing conference are in lockstep with that
history. Some panels will focus on the
next generation of services and the ex-
pected advancements in the technologies
we utilize today. Other panels will focus
on standards and solutions that must be
forthcoming for our industry to define, as
well as deliver, an array of high-quality
broadband services.

To kick things off, we'll present three
preconference tutorials on Tuesday, Jan. 11.
Issues that are high on the “What are we
gonna do about...” list, drafted by SCTE
members and senior technical managers
across the industry, are home networking,
digital signal quality and various advance-
ments relating to the Data Over Cable Ser-
vice Interface Specification (DOCSIS).

Panel discussions
You'll also hear from the industry’s lead-
ers in a series of panel discussions set for

Jan.12-13. These experts will discuss non-
proprietary technology or standards that
likely will impact the industry within the
next one to three years. Following is the
slate of ET 2000 sessions, with a few
thoughts about each one.

Broadband telecommunications appli-
cations: Some folks can pick up a phone
that has a dial tone provided by their
cable operator to order cable modem ser-
vice because they saw the cable TV ad that
was target-delivered only to homes in
their neighborhood. That’s pretty good,
but not good enough. There are security,
capacity and technology obstacles that
will substantially limit penetration and
service quality unless they are attacked
with a vengeance in the coming years.

Interactive services and advance set-
top applications: The tasks of creating a
video-on-demand (VOD) service are as
daunting, if not more so, than those re-
quired by telecom services. Press a button
or a key to get streaming video. That’s the
expectation. Success depends upon blend-
ing architectural issues ranging all the way
from physical transport to set-top box
middleware and the application interfaces.

Home area networks: The set-top as
the traditional termination point on the
cable network gives way to the “net-top”
as true broadband arrives in the home.
Net-tops will provide the interface be-
tween the subscriber and the imminent
array of broadband service providers, as
well as the in-home network that ulti-
mately will evolve to provide data connec-

MESSAGIE

tivity throughout the home. The require-
ment for a set of home area rietwork inter-
face specifications is undeniable

Network management solutions for
digital broadband: While th¢ industry be-
gins the process of adding digital service
tiers, we are simultaneously sceking ways
to collapse the number of headends and
seek ways to centrally manage the net-
work. The challenge is to intggrate net-
work components and software systems
that reside in multiple locati¢ns, run on
multiple platforms and are delivered from
a variety of vendors.

Currently, there is no comimon set of
broadband network management proto-
cols, and the ability to effectively manage
issues such as provisioning, fault detec-
tion/correction and quality af service
(QoS) all depend upon a cothmon
infrastructure.

Advancements in distribution and
transport architectures: Broadband net-
work engineering can be generalized into
a three-tiered process. First, the network
bandwidth is created. Then it is allocated
to the services to be provide(l. Lastly, net-
work bandwidth is maximized by taking
advantage of compression and modulation
technologies. This year, we ¢ontinue to
provide a look at future methods of maxi-
mizing the efficiency and reliability of var-
ious segments of the network

See you there

After you survive Y2K, gét the informa-
tion needed to succeed in the coming
years at ET 2000.

Jim Ludington is president of INT2-Internet-
work Integration and is the chairman of
SCTEY% Conference on Emerging Technologies
2000 Program Subcommitire. He can be
reached at jimmylud@int-2.com
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Money Talks!

Electroline’s Addressable Tap System means

MONEY IN THE BANK!

* Money from dramatic reductions in truck rolls,
overdue accounts, non-pay disconnects and
cable piracy

* Money from increased market penetration
and customer satisfaction

- v THE PROOF
The Original Addressable System Over four million ports shipped worldwide and
thousands of satisfied customers since 1983
* By far, the only field-proven and most
widely used addressable tap on earth

Make the Electroline Addressable Tap System

work for you.

CONTACT MONEY TALKS :

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

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

=L=CTROLINME
\ 4

www.electrolinequip.com
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LIFESAVER

Power Supply Cabinets to Extend Battery Life ~

_exchangeto
ninimize bhattery

most power
supplies. e
_|Supports 36V & 48V

systems in 3,4,6 or
8 battery layouts.

_IGround-mount,
ole_—mount

MUATIPOWER, ).

MULTIPOWER INC:

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

A8
Patent Pending B (9

OMultiPower Inc. 1999 All Rights Reserved

We Are The Enclosure Company
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