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The Phasor Return Path Management System is flexible, fast, and powerful. Phasor is scalable from a standalone retun
path solution to an integrated component of Cheetah’s Unified Network Management System.

With Phasor, signals are captured digitally providing new capabilities for analyzing data and managing your return path.
And it's fast. Phasor catches transient signal impairments as they occur to help you identify and locate ingress faster. With
Phasor’s open interface, the system integrates with field meters such as Agilent’s CaLan 3010R. This combined
solution allows you to remotely trouble-shoot return path problems from the field, today. Phasor. The ultimate
solution for your Return Path Management.

And there’s more. With Cheetah’s Unified Network Management $ystem, Phasor
seamlessly works with NetMentor; *a network management framework | This integrated
solution allows you to correlate fault, signal quality, and element status from your
headend, hubs, and outside plant.

The Cheetah Unified Solution boosts efficiency, saves money, and enhances the overall
value of your network management system. Imagine the power and convenience of
pulling all this data into one screen. Cheetah. Unifying Your Network.

Visit Cheetah at NCTA Booth #2165

© 2000 Superior Electronics Group, Inc dAva Cheetah Technologies.
Phasor is a propeietary trademark of Superior Electronics Group Inc.

2501 63rd Avenue East, Bradenton, FL 34203 M
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CherryPicker takes digital
video to a new dimension

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

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

All you need is imagination.

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

Our systems are on air today with the
major operators.

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

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

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

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

Broadband Innovation in Voice, Data and Video

TERAYON

COMMUNICATION SYSTEMS

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



REXPC)RTER1

This past week, 1 spent hours glued to
a soon-to-be-reteased book by Archer
Taylor. Engineers and technicians have
always asked how some practice started
or how one of the manufacturers came
on the scene. Well, this book, “History
Between Their Ears,” will answer all of
these questions.

Covering the period from 1948
through 1973, Archer tclls the stories
of cable engineering in such a way
that the reader cannot lay the book
aside. Beginning with Ed Parsons in
Astoria, Ore., Archer moves on o the
life of Jim Davidson in Arkansas, Bob
Tarlton and Marty Malarkey, Jr., in
Pennsylvania, and John Walson in
Mahoney, Pa. Taylor covers the first
cable convention in Pottsville, Pa., on
Sept. 18, 1951, and the first National
Cable Television Association conven-
tion in 1952.

DITOR'SILETTER

The History of
Cable Englneerlng

This book is the best treatment of
cable TV to date. Perhaps | am biased
because it is written to, about and by
one of our elite engineers. As he re-
views Milt Shapp’s life, Taylor writes
about other partners and engineers
who helped Jerrold Electronics grow
from Shapp’s initial $500 investment.

Readers will learn how a simple
misinterpretation of the word “insula-
tion” decided the outcome of a court
case between Jerrold and Entron. The
chapters cover how multichannel am-
plifiers were developed and the
heartache involved. Chapter 7,
“Ameco,” introduces how cable was
brought to the West. Engineers such
as Earl Hickman and Millford Richey
also are highlighted in this section, as
is the introduction of transistors and
chips. Taylor records both SKLs con-
tributions to the cable industry and

Argyle “Socks” Bridgen’s efforts. The
section about Alex Best is fascinating.
Proceeding, the bogk covers Jim

Palmer’s early days atjC-COR, the
Blonder-Tongue story] the Mezzalin-
gua family’s fantastic growth as a
cable power, Kaiser, Theta-Com, GTE
Sylvania, Texscan, Arfaconda, Phasec-
om, Century 111, Vikde (Viking), EIE,
RCA, CAS, Oak AEL|Holt, Cascade,
Delta-Benco, Electrollne, Lindsay,
Triple Crown, and Rediffusion.

In short, it’s all herg.

Archer Taylor will be signing
copies of his book atthe 2000 NCTA
Convention. 1 think ¢veryone in cable
TV will head their Christmas list with
copies of this excellefit history of
early engineering. |

Rex Porter ‘
Editor-in-Chief

800-257-2448

Preventing Problems

is easier than solving tqem.
|

The Exceptional Flex Clip.

@ o Jrgeeseaney ¥ rp

ICIGcLImILGE l'l Illllllul-s

Direct merchants to the telecommunications mdustryl

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

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

Awailable from...
Recal 4/ ANTEC
TELEWIRE SUPPLY Regal widebody faceplates also

fit extension tap housings for
1-88-TeleWire ¢ telewiresupply.com Sl Rens:
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Need conditibnal access versatility?
Get an OMNI Digital 4:2:2CI.

It you use conditional access to insure network
integrity and security, your job has just gotten a lot
easier. Because Standard's new OMNI Digital 4:2:2ClI
receiver/decoder features a common interface capabil-
ity that makes it compatible with most conditional
access systems.

But that's not the only reason you'll want to own it.

The OMNI Digital also gives you simultaneous
analog and digital outputs as well as DVB ASI.
8PSK, and QPSK inputs. It's software addressable for
remote control on your enterprise network, but still
gives the onsite engineer an intuitive front panel
design to make navigation easy and straightforward.
You'll also like the wide symbol rate input range. a

frequency range from 950-2150 MHz, and the fact
that the OMNI Digital, like all Standard receivers, is
backed by the 7-year Gold Standard Warranty and
exclusive Standard loaner program.

That's a lot of capability for a receiver only one
rack-unit high.

But it's just what you'd expect from Standard.

§Stancare

Meeting tomorrow's standards today.

www.standardcomm.com
U.S.: (800) 745-2445 « Canada: (905) 665-7501 * Europe: 44 1923 800 510  Latin America: 55 11 3887 6598



LETTERS

Jennifer:
I could not agree with you more
about the increasing complexity of
the networks being built today (“Re-
turn Path,” March 2000, page 32).
In the column, you mentioned a
gentleman from Tellabs by the name
of Preston Gilmer and that he’s in-
terested in assembling five to seven
key players in the industry “to build
the legal agreements and get togeth-
er to work on a common model.”
Our company, C.1.S., is interested
in joining Mr. Gilmer in this effort. If
possible, would you please forward
my name to Mr. Gilmer? 1 could
then pursue this matter with him.
Thank you for your fine article
and for passing on my name.

Thank you,

Jeffrey C. Eichler
President
C.IS.

Editor’s response: Thanks for your
note—we always like hearing from
readers. You can reach Preston Gilmer
at Tellabs. His e-mail address is pre-
ston.gilmer@tellabs.com. You might
also want to contact Ted Woo, director
of standards at the Society of Cable
Telecommunications Engineers. Ted
oversees development of SCTE stan-
dards. The number at SCTE head-
quarters in Pennsylvania is (610)
363-6888. Let us know if we can be of
any other assistance. —J]W

Last Mile Question
Sir:

I am new in communications, but
even with my brief exposure, it is so,
so interesting. I finished reading your
article on bandwidth in April’s issue
of Communications Technology. 1 find
the magazine on the cutting edge of
informing those in the field which
wave they are riding at the moment
and will be in the future. My question
is about the “last mile.” With all the
advancements in bandwidth manage-
ment, how does rural America fit into
the increasing demand for band-
width?

Edward von Tobel

Editor’s response: Well, it depends.
Some cable systems are trying out new
services in rural markets first, as
small-scale tests. Others are doing so in
major markets. Generally, though, you
can expect advanced services over cable
to reach major metropolitan areas first,
simply because return on investment
(and the investment is huge) will be
quicker there. With wireless broadband,
terrestrial plant costs are less of an
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issue in areas with low population den-
sity. This is the same model as that for
satellite TV services. —RH

Vertical or horizontal?

Jim:

Thanks for your article in the Febru-
ary issue of Communications Technolo-
gy (“Digital Video Compression,”
page 66). I enjoy your style of writ-
ing, and it certainly does help make
these new technologies much more
clear and understandable.

One very minor point: Read the
first full paragraph of your article on
page 70. Correct me if 'm wrong, but
it says “About 21 or 22 lines of each
field are taken by the horizontal
blanking interval (HBI), resulting ....”
Shouldn't that be vertical blanking in-
terval (VBI ) instead? Seems to me
that the vertical blanking blanks 21 or
so horizontal lines. HBI shuts off the
beam only during the horizontal re-
trace and doesn't cause the loss of any
complete lines, only part of a hori-
zontal line. Or am 1 putting the em-
phasis on the wrong syllable or
mis-interpreting your explanation?

It’s been known to happen.

Keep the good stuff coming—it is
indeed appreciated.

Par Peterson
Senior project engineer
ADC Telecommunicatibns

Jim Farmer’s responsé: Yep, you caught
me. Numerous people have gotten after
me for “H-ing” where | should have
“Ved.” You are quite right, and I stand
corrected. I wish I coulf'l say I put it in
just to see who was pa 'ing attention,
but yow'd know better, JIvouldn’t you?
Anyway, thanks for your kind com-
ments and for reading 'Communica-
tions Technology.” —Jk

Battery BoncernL
Rex:
The article “Power Carrupts,” (March
2000, page 90) was really informative
and accurate. I just had to put togeth-
er something to give th AT&T corpo-
rate to give them an idea of the shelf
life of batteries. This Was covered on
page 94 in the article. |All the things
covered in the article e harp about
all the time.
The only thing 1 wolld like to add
is this. When installing new batteries,
make sure you install il the same
batteries: same type, same size, same
brand. Do not mix batteries. They
might all be new and 4ll the same
type, but different maufactures’ bat-
teries charge at different rates.
Thanks for getting the information
out to the industry.

Cheri Kettler
CATV sales manager
MK Battery

What do you think oqthis month’s

issue? If you agree, disagree, or
have comments on what you've
read, please let us kndw. Simply
e-mail Communications Technology’s
editors at tvrex@earthlink.net or
jwhalen@phillips.cong CT may edit

letters for clarity and $pace.
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Every aspect of a Scientific-Atlanta network architecture —
from optical transport to RF and taps — is designed to plug
into that formula to give you a broader band.

For extra credit, contact your Scientific-Atlanta sales
representative right now. Class dismissed.
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LaGrange, Ga., Funds

Internet Access

By Jonathan Tombes,
Deployment Editor

Did someone say Digital Divide? The
City of LaGrange, Ga., is trying to
banish that notion by bringing Inter-
net access to all cable households in
its community.

Charter Communications will pro-
vide the service, using WorldGate’s
Internet on EVERY TV product and
Motorola’s set-top boxes. The city of
LaGrange is funding the effort, which
builds upon a relationship that arose
from the city’s interest in providing
broadband services.

LaGrange Mayor Jeff Lukken has five goals for this initiative: 1)-
Internet competency, 2)-educational enhancement, 3)-communi-
ty networking, 4)-city government communication, and

5)-e-commerce support.

Instead of going head-to-head with
Charter, which owned the local sys-
tem, in 1998 LaGrange agreed to buy
the system, rebuild it into a 750 MHz
two-way plant, and lease back capaci-
ty to Charter.

Charter introduced LaGrange to
WorldGate, a developer of interactive
television services. As it happened,
the missions of LaGrange and
WorldGate dovetailed.
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“We had initially deployed
WorldGate in LaGrange through our
Charter affiliation agreement, and the
Mayor of the town happened to come
across the service, and was moved by
the possibilities of providing low-cost
but highly functional Internet access
on the TV set to all of his con-
stituents,” said Peter Mondics, vice
president of sales and marketing for
WorldGate.

The system is currently in a beta-
test mode, with about a hundred cus-
tomers using an advanced analog set
top box. The technical challenges for
rolling out the service appear modest.

“This is no different
from deploying World-
Gate anywhere, with the
exception of its obviously
going to be a large num-
ber of WorldGate cus-
tomers,” said Phil
Skinner, Charter’s general
manager for Georgia.

Hall is budgeting about
$300,000 for the first
year’s service and will
split associated capital
costs at the headend with
Charter. The city is plan-
ning to purchase Char-
ter'’s set-top boxes and
sell or lease them back
after a year, at which
time customers may be
charged for the set-top,
but not the service. Hall
anticipates 7,000 of the
9,100 homes that have basic cable
taking this service.

The city, which also operates a sep-
arate fiber optic system for commer-
cial and industrial applications, will
install the WorldGate service with its
own technicians. The service will
come defaulted with SurfWatch, a
product that filters adult-oriented
material. Hall expects the rollout in
early June.

Contraciy
In the first quartef, MasTec won
more than $450 million in new
infrastructure con}racts. The
work comes from [COLO.COM.,
IBM, Lawton Cablevision, Level
3, MCI Worldcom, Sprint PCS,
US West, Williams Communica-
tions, WinStar, Worldwide
Fiber USA, and others. The

work on these corjtracts will be

performed over 1§ months.

sbuk Pr ‘ foam
nCube’s MediaCUBE 4 and
Prasara’s digital TV services will
combine to manage digital
cable, from content acquisition
through customelTbilling. The
combined interactive TV service
will give cable suliscribers ac-
cess to movies on J}demand. fast-
food delivery, TV banking, local
even information, [news, cus-
tomer education and other e-
commerce services.

ACN Bundle |
RCN Corp. has expanded its
ResiLink bundled phone, cable
and high-speed Infernet service
to San Mateo, Calil. and Fol-
croft, Pa. With 203 homes per
mile of plant, San Mateo has a
density of nearly s¢ven times
the national average. Folcroft
has a density of four times the
national average. RCN offers
subscribers four, all-in-one
pricing options. |

rd ;’x‘rli[?.mr
Adelphia Communijcations
signed a $4.8 millidn order with
SciCare Broadband| Services for
digital installation and integra-
tion services in ordér to deploy
turnkey digital subql‘rriber net-
works. SciCare is a hewly
launched business unit of Scien-

tific-Atlanta
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Now There's One Instrument That Has
0AM, Sweep, Spectrum and SLM Capahilities.

Chances Are You Already Own It.

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

So now you don’t have to spend loads of

money on new, separate QAM testers. And

The One-Box
Find and Fix Solution

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

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

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

GOLTERMANN
Wavetek Wandel Goltermann. Y
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RiverDelta Boxes QoS

By Jonathan Tombes,
Deployment Editor

Within only a year of its founding,
RiverDelta Networks is poised to
demonstrate and begin beta-testing
its flagship product, the Broadband
Services Router (BSR) 64000.

RiverDelta jump-started develop-
ment by acquiring technical teams
steeped in the domains that the BSR
64000 seeks to link: the regional wide
area network/metropolitan area net-
works (WANs/MANSs) and the Data
Over Cable Service Interface Specifi-
cation (DOCSIS) hybrid fiber/coax
(HFC) networks.

m RlverDelta

TWORKS

“The technical opportunity is that
mechanisms such as multiprotocol
label switching (MPLS) and differenti-
ated services have enabled quality of
service (QoS) on Internet protocol (IP)
backbones, and DOCSIS 1.1 has en-
abled QoS on HFC access networks,”
said RiverDelta Chief Technical Officer
Gerry White.

The result of the technical opportu-
nity, White said, is that “an end-to-end
QoS capable infrastructure can be built
enabling applications such as voice
over Internet protocol (VolP) and
streaming multimedia.”

The BSR 64000’ key feature lies in
its SmartFlow Virtual Router, which
is designed to allow multiple system
operators (MSOs) to offer indepen-
dent virtual networks to multiple ser-
vice providers, thus better harnessing
traffic over increasingly crowded
HFC architectures. The implications
involved for VoIP telephony are espe-
cially striking.

“You could be running at maybe 10
percent of capacity of the bandwidth,
but still have very poor quality ser-
vice for your voice traffic, because
you're not classifying it properly,”
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said Jeffrey Walker, RiverDelta’s vice
president of marketing.

QoS concerns have kept many
cable operators from plunging into
telephony.

RiverDelta’s BSR 64000 challenges
Cisco’s Universal Broadband Router
(uBR) 7200 series, an integrated cable
modem termination system (CMTS)
and router.

“What RiverDelta does is take it to
another level,” said Ron Westfall, se-
nior analyst at telecom research firm
Current Analysis. “Not only are you
integrating the sheer media aggrega-
tion component, the CMTS element,
and integrating the routing capabili-
ties, but also you're including the
switching and also the upconverter/
modulating functions onto a single
platform.”

Westfall said such
integration can help
operators to im-
prove scaling.

“The current Cisco
routing capabilities
run about 300,000 packets per sec-
ond, whereas the BSR 64000 can scale
to a couple of millions packets per
second,” he said.

With its claim to offer “four times
the performance at one-fourth the
cost in one-fourth the space,”
RiverDelta aims to make a big splash
when it demonstrates the system at
the National Cable Television Associ-
ation’s convention and show in New
Orleans.

Another player to watch is Broad-
band Access Systems, which has a
similar system. Speculation is already
rising among industry analysts over
what comes next.

“The technology is elegant; how-
ever, with both RiverDelta and BAS,
what’s going to be interesting is
what kind of partnerships they can
line up to get these deployed by the
AT&T ventures, the Paul Allen ven-
tures, the really big cable guys,”
added Westfall.

| newssires

Mﬁdmllne Nilh‘lﬂi*
g win Ci A&’\

Construction has
Burnsville, Eagan

be egun in
fand St. Paul,

Minn., putting MtdlaOne
halfway through its $220 million
upgrade of the Tu}m Cities net-
work. The upgrade should be
done by the end df 2001.

Williams Deploys

,b”f

Williams Communications is

deploying additio
count cables in sj
from Houston to

Washington, D.C
double its networ
through deploym
high-density fiber
longest network s
1,800-mile route

alongside one of i
natural gas pipeli

nal dense fiber
are conduits
Atlanta to
Williams will
k fiber count
ent of new
cables on its
egment, an
hat runs

ts interstate
hes.

Cax Picks Marcol
Cox Business Ser;
Marconi to enhan
optic communical
Santa Barbara, Ca
will use Marconi’s
PacketPath, a mul
form that offers b

entiated broadbary

y
vices selected
ce its fiber

ion network in
il. The upgrade
OSR with
liservice plat-
1sinesses differ-
il data services.

s Videy

Lucent Technoloy
video network dé
for the Internet.

y

pies launched a
signed solely
“alled

GeoVideo Networks, the com-

pany will deliver

Pligh definition

TV-quality, real-tiine bi-direc-
tional Internet Prbtocol (IP)
video over an intérnational fiber
network for varidus business-to-

. |
business Internet|
tions. Metromedi

video applica-
Fiber

Network will supply the metro-

politan and long-

aul optical

network infrastructure, and its
AboveNet subsidiary will supply
global 1P services]




n DTE-7100

"
ooy
Austcany
& Locae

i1}
i1}
s 1]
[ I |
T
(IR
T
§ nunnn

Digitrans now offers a fully-compatible DigiCipher H®
reception and decryption solution — the DTE-7100
— creating a truly open cable environment.

Talk about advantages

You'll appreciate the 7100’s seamless operation with
your existing DigiCipher Il equipment. Its straight-
forward menu speaks volumes about its credentials
while the single-rack design fits your headend space
requirement.

Talk about simplicity
What you'll admire most is the architectural sim-

plicity that eliminates scrolling through interminable
menus for even the most basic of operations. And
how critical parameters such as symbol rate and
FEC are determined automatically.

Talk about reality

After two years in development and successful com-
mercial use, the DTE-7100 is now available to cable
networks and program providers worldwide. For
more information or a demonstration that will make
you more fluent in DigiCipher, call 800-756-3147.

Or check our web site at www.digitrans.com

/7* DIGITRANS

DIGITAL TRANSMISSION EQUIPMENT

\/

Digital solutions simplified.

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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USB Simplifies
Modem Installs

By Arthur Cole,
Contributing Editor

CableLabs’ recent certification of
three new cable modems with univer-
sal serial bus (USB) technology marks
the first significant step toward re-
ducing the time and annoyance in-
volved in physical set-up and
activation of broadband data service
for new cable modem users.

Because most new computers are
coming out with standard USB ports,
this new generation of modems will
allow customers literally to plug and
play their own off-the-shelf cable
modems. Cable operators will no
longer have to send out technicians
to open up the customer’s computer,
install a network interface card (NIC)
and configure the modem.

“IUSB modems) will
definitely move the
industry toward more
retail deployment.”

—Bon Lam, Motorola

“This reduces one of the more sig-
nificant installation barriers to cable
modem deployment,” said Dave
Bukovinsky, vice president of broad-
band services at CableLabs.

The certified USB modems come
from Arris Interactive, Motorola and
Thomson Consumer Electronics. Ex-
ecutives at Arris and Motorola say they
are prepared to start shipping their
modems immediately, either through
retail outlets or through traditional
lease arrangements with cable opera-
tors. Thomson officials could not be
reached for comment.

Few industry observers express
any doubt that USB modems will be-
come the wave of cable’s high-speed
data future.
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“Cable modems are already drop-
ping in price and quickly becoming a
commodity,” said Michael Horton, di-
rector of marketing at Arris. “We ex-
pect a lot of manufacturers to follow
the (USB) path.”

For the CM-200
USB cable modem,
Arris provides a self-
provisioning software
package that allows

users to set up their
own services from home.

For cable operators, the advan-
tages of USB technology are three-
fold. First, it will likely spark
consumer interest in the devices
now that they don’t have to worry
about opening up their personal
computers (PCs) to add a $20 to
$65 Ethernet card. Second, installa-
tion costs drop be-
cause of fewer
truck rolls. Finally,
cable operators can
now get out of the
hardware leasing
game, in which
they retain owner-
ship of ever-depre-
ciating hardware.

“This will definitely move the in-
dustry toward more retail deploy-
ment,” said Bon Lam, cable modem
product manager at Motorola. “There
will be a lot of movement this year
and more so in 2001.”

Lam said Motorola’s current DM-
100 USB modem is likely to be avail-
able only to cable operators for lease
to customers. The follow-up product,
the SB-4100, ought to hit retail
shelves later this year.

Now that cable modems have en-
tered the realm of plug-and-play,
many players are looking ahead. Next
stop: an internal cable modem card
that is factory installed before the
computer even leaves the manufac-
turer’s shop.
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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.

Fast, full functu’on 5-860 MHz Spectrum 7
Mode for tracking down ingress.
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Exam Proctoring Key Concern of

SCTE Chapter Leaders

By Jonathan Tombes,
Deployment Editor

Chapter leaders of the Society of
Cable Telecommunications Engineers
(SCTE) and SCTE stalff fast-tracked
normal communications during their
first-ever gathering in Exton, Pa.
Proctoring certification exams was a
top concern of many attendees.

TR L

“I dont want our certification to
become a piece of paper on a wall,”
said SCTE president Jim Kuhns, who
supported the current policy, which
limits proctors to SCTE chapter presi-
dents (numbering about 70), SCTE
staff and SCTE board members. How-
ever, that policy appears to pose
hardships, in some cases.

“Instead of saying here’s the test
date, come to us, we ry 1o go out to
them,” said Randy Parker president
of the Great Plains (Nebraska) chap-
ter. “So you might have a two or
three or four hour drive just to go
out and test people, and when you're
the only person to do that, very often
it's difficult.”

Attendees proposed extending
proctoring privileges to past presi-
dents and senior members to address
this concern. Changing the rules on
proctoring would require action by
the SCTE training committee, which
is slated 1o meet at the Cable-Tec
Expo in June, and then approval by
the board of directors.

Chapter leaders also expressed con-
cern over administering the exam,
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particularly laying the ground-rules
and handling latecomers. Some pro-
posed providing proctors with an offi-
cial SCTE checklist of current rules
covering the exam, which proctors
could in turn distribute to examinees.
“Indeed, we are working on this,”
said SCTE Director of Certification
Gary Selwitz, after the meeting. “And
it doesn’t require a vote by anybody.”

Highlights from SCTE's first-ever Chapter Leadership Conference included meeting with the

and Personnel Jill Patferson, who ex-
plained how maintaining the SCTE’s
tax-exempt, 501-C (6) status required
filing accurate chapter reports. “You'd
be surprised at how many didn’t un-
derstand why this wag so important—
including board members,” she said.
Chapter leaders spént several hours
brainstorming ideas for successful
chapter topics, recruifing, managerial
involvement and vendor shows. Some
of their proposals included:
» Offer scholarships 4t tech schools
or colleges '
*» Expand chapter libraries
* Coordinate with vendors’ regional
sales schedule

Society's Board of Directors and round-table discussions on problem-solving at the chapter level.

At the meeting Selwitz announced
changes 10 rules covering installer
certification, as well. Most significant-
ly, candidates are required to have six
months of experience as an installer
before taking the exam. And, candi-
dates must complete an installation
during the exam.

Chapter leaders also heard from
SCTE Coordinator for Accounting

Photos courtesy of SCTE

* Alternate meeting days to facilitate
permission for attendance
* Limit seminar tim¢s at vendor days
* Coordinate schedules with other
chapters and vender shows
Communications Technology, The
Literature Library, ADC, Harmonic,
C-COR.net and Alpha Technologies
sponsored the meeting, which is ex-
pected to become an annual event.
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PCX1100
Cable Modem

Features:

CablcLabs™ Certified
Excite@Home Level 2
Approved
Up to 30% Faster Transfer
Rates (Perfect for Future
Ticring Strategics)

Quick Modem Sync-up for
Shorter Installation Times
L]

High Stability
Low Failure Rates
L
Unparalleled
Technical Support
L]
Coopcrative Marketing
Opportunitics Using
the Toshiba Name
L
Self-Installation Wizard &
Advanced Diagnostics
Softwarc
L]

SNMP Support

Ficld Upgradeable Firmware

Front Pancl Display with
Diagnostic LEDs

heep:/linternet.toshiba.com
cablesales@nctworks.toshiba.com
949.461.4840

In Touch with Tomorrow

TOSHIBA

TOSHIBA

Great Performance You'd Expect! With a
name like Toshiba, you expect superior
performance in  computer products and
consumer electronics. The Toshiba PCX1100
Cable Modem does not disappoint. With a fast
sync-up in the field, great siability, faster
downloads and Toshiba reliability, it's the modem
you necd to keep customers happy and your
bottom-line positive!

New and Improved. With the introduction of
the DOCSIS 1.1-based PCX1100, Toshiba has
taken our proven cable modem expertise to the
next level. Downloads are up to 30% faster than
previous models. allowing for future implemen-
tation of tiered product offerings. The level of
stability and reliability that our customers have
come Lo expect has been exceeded with the
PCX1100. according to field-testing.
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Meeting the Standards. Toshiba's PCX1100
DOCSIS Cable Modem has Excite@Home Level
2 Approval and has been CableLabs” Certified
10 meet the rigorous interoperability requirements
of the DOCSIS standard. It also offers many
advanced leatures designed to make installation
and support easier and less expensive, e.g., sell-
installation software wizard, advanced diagnostics,
and fast provisioning just 10 name a few.

Dare to Compare, \e challenge you. Take a
hands-on test drive and discover for yoursell
how well the Toshiba PCX1100 DOCSIS Cable
Modem performs. Speed, case of installation,
interoperability, supportability...feature for
feature the Toshiba PCX1100 DOCSIS Cable
Modem delivers the goods and is available now.
Give us a call and we'll arrange a personal
test drive,

But we have to warn you...
you won' want to settle for less.
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Cable AML

Tel 702.363.5660
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www.cableaml.com
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Cable AML, the world leader
in broadband microwave
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Teray

By Jonathan Tombes,
Deployment Editor

SofaWare Technologies, a Check
Point Software spin-off, is working
with Terayon Communications Sys-
tems to give firewall protection to
residential broadband Internet users.

Terayon plans to embed SofaWare’s
HomeSecure! firewall security in both
its TeraPro and its Data Over Cable
System Interface Specification (DOC-
SIS)-certified TeraJet cable modems.
SofaWare based its product on Check
Point’s core Stateful Inspection tech-
nology, which
uses packet-fil-
tering algo-
rithms on the
network and ap-
plication level.

The vulnerability of “always on”
high-speed Internet access is not
news. [See Ron Hranac’s column in
February, CT.] But confusion lingers,
in part because of protection that al-
ready exists within cable networks.

“There’s privacy of information,
and the DOCSIS specifications do an
excellent job of ensuring that the pri-
vacy over the shared network exists
via the encryption technologies,”
said Dennis Ricker, chief operating
officer of Terayon.

“There are also features in privacy
intended to protect the MSO’s
network from damage or
malfunction as a result of
a malicious user,” he
added. Broadband Internet
connections, however,
raise additional concerns
over who can penetrate
the home.

“Right now, with a broadband con-
nection, the fact that there’s a perma-
nent IP address, that it’s an always-on
connection, actually gives someone an
opening to sneak in and look at your
computer and look at all of your files

(%
Z4
TERAYON

COMMUNICATION SYSTEMS

| on to
 Embed Firewall

and steal information pr deface
things,” Steve Schick, i marketing
manager with Check Point.

Personal firewalls ate one answer to
this problem. Hranac |listed three in
his column: Back Orilice, Norton In-
ternet Security 2000 dnd ConSeal Pri-
vate Desktop for Wingows.

“The concern 1 havé about personal
firewall software for users is that if
they don't configure if correctly, they
may have a false sens¢ of security,”
said Ricker. “And then the other
thing is the updates; | mean, new se-
curity attacks happen|all the time.”

The Terayon-SofaWhare collabora-
tion not only embeds the firewall in
the cable modem, butlit also provides
remote management and configura-
tion. The end user can get involved
through a web-based graphical user
interface (GUI), or ele relax—say, on
the sofa—leaving it ta the service
provider to create and manage securi-
ty policies.

(@) l

|
|
|

Sofa\Vare

Easy & Secure Internet Experience

Just don' fall asleep as far as com-
puter viruses go. While it is possible
to perform virus checking at the resi-
dential gateway, or cable modem, the
initial SofaWare-embddded Terayon
modem due out in th¢ second quar-
ter, will not include that feature.
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It Can Receive Satellite
Signals In A Microsecond.

Sendin,[%{t To You, However,
es A Full Day

DigiCipher © Il Digital Satelite Receiver

& DX DIGITAL SATELLITE RECEIVER
wmes| MODEL DIR-777

‘
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INTRODUCING DX COMMUNICATIONS QUIKSHIP DIGITAL SOLUTIONS.

ORDERED TODAY. DELIVERED TOMORROW.

For years, you've trusted DX for the finest satellite reception addition to your headend configuration— the next

products and we've always delivered. Now, with the generation in a long line of breakthrough products from DX,
introduction of our first digital line, DX provides a the world’s leading supplier of CATV delivery products. For
comprehensive, one-stop solution for all your analog AND pricing and vital statistics, call DX Communications now.

digital needs. The DIR-777 represents a powerful DX Communications, at the leading edge in digital reception.

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

DX COMMUNICATIONS IS A DISION OF ITOCHU CABLE SERVICES INC.
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Changing digital technologies
can disrupt your world.

Future ApPS \

StreamPak T2000
lets you plug in the future. |

No other Digital Services Analyzer
protects your investment like the
StreamPak T2000. The base unit you
buy today includes a plug-in module
loaded with QAM analysis capabilities.

testing evolves, simply upgrade your
unit with a new application module.

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

you'll pay no more for the added dimension of color and the flexibility

to interchange modules!

For more specifications or to order, visit www.streamport.com, or call
Telewire Supply at 1-88-TeleWire. A tool that evolves is an investment.
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SCTE Board
Gets Four
New Faces

By Marci Dodd, SCTE

The results are in for the Society of

Cable Telecommunications Engi-

neers Board of Directors election to

fill seats for the 2000-2002 term.

New board members include:

* Region 3 Director Exic Brownell of
AT&T BIS, representing Alaska,
ldaho, Montana, Orégon and Wash-
ington

* Region 4 Di-
rector M.J.
Jackson of Fu-
jikura Lud.,
representing
Oklahoma and
Texas

Brownell

Jackson

* Region 5 Direc-
tor Percy Kirk
of Multimedia
Cablevision
representing
Nlinois, lowa
Kansas, Mis-
souri and Ne-
braska Kirk

*Region 12 Director Bob Foote of
Antec/Telewire
Supply, repre-

4] senting Con-
netticut, Maine
Mdssachusetts,
New Hamp-
shire, New York,
Rhpde Island
and Vermont.

Foote
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Manufacturing: Distribution:

Headend Equipement Products needed to maintain and build
600MHz, 750MHz, 1GHz Passives CATV, Wireless, Private Cable, MMDS. MDU
Tier, CEF, CDF Brickwall, and Custom Filters DBS, LANS, and Telco CATV applications.

Specialty Passives
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Private Labeled Splitters

hard to find items.
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and much more!

Toll Free: 1.800.242.1606
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Re-elected were:

* At-Large Director Ron Hranac of
Cisco Systems, representing the en-
tire membership

* Region 7 Director Jim Kuhns (cur-
rent SCTE Board chairman) of Ter-
ayon Communications Systems,
representing Indiana, Michigan and
Ohio

* Region 8 Director Don Shackelford
of Time Warner Cable, represent-
ing Alabama, Arkansas, Louisiana,
Mississippi and Tennessee

* Region 10 Director Wes Burton of
MediaOne, representing Kentucky
North Carolina, Virginia and West
Virginia and District of Columbia

SCTE President John Clark said
the election’s outcome bodes well for
the Society, showing great promise for
the years to come.

“The election results give testimo-

EXPERIENCE. INNOVATION. DEPENDABILITY. (H2M HILL Communications Group

ny to the diversity that makes SCTE

the great organization that it is,” he

said. “I look forward to working
with the leaders that the members
have chosen.”

The newly elected and re-elected
members will join the seven SCTE
board members currently serving
their 1999-2001 terms:

* At-Large Director Christopher
Bowick of Cox Communications
representing the entire membership

* At-Large Director Tom Elliot of Ca-
bleLabs, representing the entire
membership

* Region 1 Director Steve Allen of
TVC Communications, represent-
ing California, Hawaii and Nevada

* Region 2 Director Steven Johnson
of Time Warner Cable, represent-
ing Arizona, Colorado, New Mexi-
co, Utah and Wyoming

* Region 6 Director William Davis of

y——

Communications Sitpply Group,
representing Minnesota, North
Dakota, South Dakagta and
Wisconsin

* Region 9 Director Keith Hayes of
MediaOne, representing Florida,
Georgia, South Carglina and the
Caribbean

* Region 11 Director Marianne Mc-
Clain of Baker Installations, repre-
senting Delaware, Maryland, New
Jersey and Pennsylvinia

The general vote antl Article 10 re-
garding changes to th¢ SCTE Bylaws
also were balloted and passed in the
election.

The newly elected and re-elected
directors will officially begin their
two-year terms at the next SCTE
board meeting, scheduled for June 4
just prior to Cable-Te¢ Expo 2000
in Las Vegas.
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will deliver Iyour.udvun(ed broadband,

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

project delivery firms, with 10,000 employees in 120 offices around the globe. We continue to establish benchmdrk standarcs fog project -

management and control, technology innovation and client satisfaction. We have delivered projects for our telecommunications

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

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

For more informotion coll 303-874-3000 or visit our web site www.chZm com/comgroup

Expo, Booth #1244
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DEPLOYMENT WATCH MonTHly UrPDATE

Provider/Operator Service/Feature Communities Vendor/Partner ——
Time Warner Cable Interactive advertising Manhattan Wink Communications (software}
- - Motorola (set-tops} .
Time Warner Cable Interactive television Myrtle Beach, S.C SeaChange International
(four hotels) m

MediaOne and Adlink digital-into-digital Los Angeles nCube and Terayon
- . _adinsertion - - -
Cox Business Services enhanced fiber Santa Barbara, Calif Marconi (OSR with PacketPath}
= EEmN _optic network . - !
RCN phone, cable, high- Folcroft, Pa multiple vendors
e — - speed internet services San Mateo, Calif. ~ »
Shaw Communications digitat cable Portage La Prairie, Motarola (set-tops)
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ATE&T Crosses Fixed-
Wireless Gauntlet

By Malcolm Spicer,

Editor, Wireless Today

AT&T is pulling the wraps off its
Project Angel wireless broadband ef-
fort to determine whether it will fly
in Fort Worth, Texas, giving cable op-
erators yet another competitive prod-
uct to track.

The telecom giant recently began
offering Internet access and voice ser-
vices through its wireless broadband
technology operating at 1900 MHz in
the Fort Worth area. However, AT&T
execs are not saying what markets it
will launch in next or when that
might happen.

Expectations for AT&T5 fixed
wireless launch grew last year when
MCI WorldCom and Sprint an-

nounced their planned merger. The
union of those two carriers, both
leading wireless broadband players,
would hinder AT&TS fixed-wireless
chances if it failed to move its Project
Angel from development to launch.

In addition, AT&T* pending initial
public offering of shares for its Wire-
less Group tracking stock is expected
to make more money available to pay
for Project Angel's commercial launch.

“Will (the tracking stock IPO)
bring Project Angel back up?” asked
David Goldsmith, executive vice pres-
ident of Buckingham Research
Group, a New York-based investment
firm. “I think it has.”

The new service’s key attraction will
be the high-speed Internet element,
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said David Berndt, wireless market an-
alyst for Boston-based telecom re-
search consultancy thed Yankee Group.

“People get great Ingernet access in
their offices and they fvant to get it at
home,” Berndt said.

The first commercidl launch of
AT&T's broadband fixed wireless ser-
vice isnt far from whdre the carrier
tested a fixed-wireless offering as an
alternative to wireline service in 1998
and 1999: Plano, Texds. However,
that test showed insulfficient con-
sumer interest to confinue developing
wireless local loop to compete with
local exchange carriers.

Wireless services arp beginning to
emerge as the telecon service of
choice for consumers who have more
mobile telecom than fixed telecom
needs, Berndt said. Hpwever, wireless
isn't threatening wireline to be the
service American confumers prefer in
their kitchens or on their desks.

“In the United Stat¢s, we're not
going to see that, becjuse we have
such a high penetratién of wireline
service,” said Berndt. {‘Basically,
everyone is covered.”

But AT&T's likely failure to gain
much local-service market share
through this broadband offering
would be a win for the company any-
way, he added. AT&T| could tell Fed-
eral Communications Commission
officials and state teletom regulators
that local exchange carriers continue
to put up obstacles td allowing com-
petition and, therefort, should not be
allowed in the long-dlstance market,
said Berndt.

AT&T is offering vdice service for
one phone via wireless broadband
with caller ID, call widiting and three-
way calling services. The service costs
$25.95 a month. The rate includes
unlimited local calling and long-dis-
tance rates of 7 cents;a minute for in-
trastate as well as intdrstate calls.
Additional phone linds cost $7 a

|
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month. For the service’s high-speed
data feature, including AT& T’
WorldNet Internet service, customers
will pay $34.95 a month.

AT&T began testing Project Angel in
1997 using the 10MHz slices of D- and
E-block spectrum for PCS operations it
acquired in FCC auctions. The carriers
mobile telecom network operates on
A- and B-block spectrum designated
for commercial cellular networks.

Nor-Cal
Vendor

Show a
Big Hit

By Rex Porter, Editor-in-Chief

Steve Allen had the idea for the very
first Vendor Appreciation Days sever-
al years ago, and there’s been no look-
ing back. This year’s Northern
California event, held in Concord,
was a huge success.

If you wanted to exhibit products,
you had to have acted fast, as floor
space sold out early. Throughout reg-
istration, lines stretched two deep
across the hotel lobby, and vendors
lined the halls off the main floor and
out into the hotel’s parking lots. And
they were glad to settle into any
available spot, once an unprecedent-
ed number of installers, technicians
and engineers began flooding the ex-
hibit areas. Cable Games, a sell-out
(rained-out) golf tournament and raf-
fle of prizes were some of the many
features of this high-profile gathering.

Winners at Cable Games were:
MTDR testing (host Riser Bond), Rick
Ortiz; Meter Reading (host Wavetek),
Rick Ortiz; Splicing (hosts Gilbert and
Thomas & Betts), Ron Poole; “Go
Fetch” (host: Power & Telephone
Supply), Will Chandler; Cable Jeop-
ardy (host NCTI), San Ramone; and
Overall Gold winner was AT&T Mon-
terey Bay's Rick Ortiz. C
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Society of Cable Telecommunications
Engineers Region 4 Director Jim
Wood entered the cable industry
nearly 20 years ago, and he’s been
going greal guns ever since.

The native Texan was born in El
Paso, but has lived in the Dallas area
most of his life. He served four years
in the Air Force and then completed
his degree in business at North Texas
State University. After graduating, he
took a job as cost accountant for
about six years and entered the cable
industry in 1980.

Since then, he’s helped form two
SCTE chapters and one meeting

SCTE Regon 4

Director
Jim Wood

By Rex Porter

Communications Technology: How
did a career in cable TV first catch
your interest

Jim Wood: My first job was with
Cable TV Services, which later
evolved into Sawtre Electronics dur-
ing the early 1980s. How 1 got the job
has an interesting twist.

1 played a lot of softball in highly
competitive leagues. Cable TV Services
had a softball team, and they asked me
to play on weekends. They had a job
opening for an outside sales position,
and even though 1 didn't know what
cable TV was, they offered me the job.
Sawtre later separated from repair into

““(involvement on SCTE’s
board) brings home how much
volunteer work is done to
make things such as Cable-
Tec Expo successful.”

group, and he’s championed the Soci-
ety’s Broadband Communications
Technician/Engineer (BCT/E) certifi-
cation program.

But it hasn't been all work and no
play—he also helped found SCTE’s
Cable-Tec Expo golf tournament and
has great fun with his three grand-
daughters. Let’s get to know him a lit-
tle better.

a repair/sales/rep organization.

From there, | joined Al Laughlin at
the Cable Equipment Corp. and
worked for him about six years. In
the early 1990s, | worked for Mi-
croSat, Steve Miller’s company in At-
lanta. 1 worked with Steve for about
four years. 1 then joined Productions
Products Co., my employer for the
past four years.

32CTO5|00

CT: What prompted you to run for a
spot on the SCTE hoand?

JW: Prior 10 last yeark SCTE board
election, Dan Pike fromn Prime Cable
asked if | would run fér the position of
regional director. | agreed to become a
candidate and am very pleased with the
opportunity to scrve the SCTE as direc-
tor of Region 4. 1 am éspecially happy
to see the direction of the Society under
John Clark as president. | am very posi-
tive about way we will be moving,

CT: You have contributed to the SCTE
growth by helping fouhd meeting
groups and chapters. Tell us a little
about that.

JW: 1 originally joiried the SCTE in
mid-1980. As one of the founding fa-
thers of the Oklahorha Chapter in
Oklahoma City, 1 served on that
board for about six years. 1 also co-
founded the Ark-La-Tex Chapter
based in Shreveport,La., which cov-
ers an area in northeast Texas and the
states of Arkansas and Louisiana.

1 also cofounded the SCTE golf
tournament, which geems to be a
very successful event at Expo each
year. | have been able to be active on
that board through the life of the
Expo Golf Tournamf'nl.

Since | was elected director of Re-
gion 4, we have formed a new meet-
ing group in San Anronio, the Hill
Country Meeting Gtoup. | have also
been very active with the Sam
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Houston Meeting Group.

Additionally, we have the Lubbock
SCTE Meeting Group, which has a
unique situation in that we meet on
Saturdays. We seem to get better par-
ticipation on weekends because there
are so many miles between so many
small systems. We get a group of guys
who are dedicated to the SCTE.
These guys are giving up their own
weekend time to attend meetings for
a specific reason—to learn about new
technologies and how to perform
their jobs better.

CT: Why are you so vocal about the
value of BCT/E certification programs?
JW: 1 continue to stress, at our meet-
ing groups and chapters, the impor-
tance of BCT/E testing and
certification. We recently performed
our first testing at the Hill Country
Meeting Group in San Antonio. Hous-
ton is beginning to test, as well. Dallas
has always had a steady group of guys.
They are small in number but are get-
ting some of their people certified. Les
Read, one of the very first BCE gradu-
ates and former Region Four director,
emphasizes training also.

With our changing technology, we
have to get our people trained and
certified. And the technicians I speak
with want a badge, patch or some-
thing for their uniforms that would
identify their certification. They feel
this would show added value to their
company. Showing such qualifica-
tions would also influence others in
the technical community to test and
get their own patches. We need to do
our part in making top management
aware of the value of training, testing
and certification.

CT: Training paid off for some of the
systems in your regions, didn't it?

JW: One thing 1 am really proud of
about the Oklahoma Chapter is they
do a lot of testing. They strive hard to
get guys certified at the BCT/E levels
and, at the 1999 Cable-Tec Expo,
they succeeded.

One of our technicians from the
Multi-Media system in Edmond,
Okla., won the Gold Medal as Na-
tional Cable-Tec Games “overall”
winner. I think he finished first place
in connecterization, and, unless 1 am
mistaken, he placed in every event—
either first, second or third. Of
course, he was excited about winning
the competition, and | was proud to
witness his success.

CT: And how about future growth in
your Region?

JW: Activity at the North Central
Texas Chapter (Dallas) seems be in-
creasing. We are trying to increase
our attendance by getting the
AT&T/TCI folks in Dallas to support

J.JIMWDDD

SCTE, and our attendance is picking
up there as well.

We have a couple areas that we've
really got to investigate in order to
have better coverage in our state. In
west Texas, perhaps in the El Paso
area, we may start a meeting group. |
know those guys are starving for
some type of SCTE participation. In
far southeast Texas, along the
Louisiana/Texas border, there have
been a lot of requests about starting a
meeting group in that area. We've
been working with several people
there.

The location is a little funny—its
right in between a number of other
groups. They are about an hour and a
half in each direction, between the
Gulf Coast Chapter in Louisiana and
the Beaumont area. Also, the Houston
Chapter is about an hour and a half to
two hours away. So we have to look at
the total situation before starting a
new meeting group for them. >

Jim Wood, center, poses on the links with the
original MicroSat team in the early *90s.
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Jim Wood and his granddaughters,
whom he describes as the joy of his
life, mug for the camera at Easter.

CT: The board has elections
each year, offering opportunities
to new candidates. What does it
mean to serve on the board.
JW: This is my second year
as an SCTE regional director,
and it’s been a very eye-open-
ing experience. | am certainly
glad to be involved at this
level of the SCTE. It brings
home how much work, espe-
cially volunteer work, is done
to make things such as the
Cable-Tec Expo so successful.
It takes so many people who
are totally dedicated to the So-
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ciety to make sure that events like the
Expo, ET, BCT/E tesfing and Cable
Games run so smoothly. They don't
happen by accident. At the BCT/E
testing, the guys show up at the
meetings ready to tedt after preparing
for long hours.

It is great that the pociety is provid-
ing a route for these technicians to
increase their knowlgdge about their
jobs. As for the whole communica-
tions industry, we cettainly look like
we are merging togefher. Before too
much longer, there will be a smaller
number of operatorg than in past
years with MSOs combining and
merging together through acquisi-
tions or clustering of systems.

CT: So how do these|fast changes to
our old traditional irdustry really affect
the SCTE and the engineering commu-
nity as a whole? |

JW: As we move fdrward with data,

| digital and telephony, systems and

MSOs are going to weed more quali-
fied installers, techrficians, and engi-
neers. And someone, whether it will
be the SCTE or sonie other organiza-
tion, will have to bd responsible for
training and qualifying these people.

When we go intoa customer’s home
and we interface with their computer
for the data services| we will be re-
quired to show some type of qualifica-
tion or certification before we open
that customer’s computer or provide
online, telephony, of other services.

John Clark’s newjempbhasis is aimed
at getting better M$O recognition and
support. That will ppen a lot more
doors than in the past. The direction
he would like to see us go is toward
more certification #esting and stan-
dard-setting. Then we will be able to
involve all MSO leyels into our certi-
fication programs. | ©

Rex Porter is editoriin-chief of “Com-
munications Technalogy.” He can be
reached via e-mail §t
tvrex@earthlink.ned
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The NNlumbers Behind
Thermal Noise

Every now and then during discus-
sions about particularly high carrier-
to-noise (C/N) ratios—Ior instance,
60 dB to 70 dB or greater ratios com-
mon in some headend equipment—I
hear the comment, “I thought the
highest possible C/N was 59 dB.”

Nope. C/N numbers much higher
than 59 dB are indeed possible. Con-
fused? Read on.

The number 59 (actually -59) as it
applies to C/N measurements refers to
the approximate level in dBmV of the
room temperature thermal noise in a
75-ohm impedance. This is just one
part of the noise when dealing with
the concept of C/N, where it’s possible
for ratios to far exceed 59 dB.

“OK,” you say, “so where does the
number -59 come from?”

I'm glad you asked. Grab your
trusty scientific calculator and a cup
of coffee, and follow along.

Origins and other physics

Consider a plain old resistor sitting
on your test bench at room tempera-
ture. That resistor, without being
connected to anything, is a dandy lit-
tle noise generator. This is because of
random motion at the atomic level
within the resistor. That is, at any
temperature above absolute zero, the
atoms and molecules are jiggling
around and generating energy.

(A brief side note here: Absolute
zero is an interesting concept, but in
practice it’s impossible to reach it.
Oh, sure, it’s possible to get within a
fraction of a gnats eyelash of a degree

of absolute zero, but reaching the ab-
solute zero, where all atomic motion
comes to a complete standstill, isn’t
possible because it would violate
Heisenberg's
uncertainty
principle. This
little physics
rule states that
one cannot
know both the
precise posi-
tion of an ob-
ject—such as an electron, proton or
neutron—and its momentum at the
same time. But I digress....)

Anyway, the energy can be ex-
pressed in terms of thermal noise
power, as defined by the following
equation:

Py = KTB

where

Py = thermal noise power in watts
(technically the noise power that can
be delivered from a noise source to a
matched load)

k = Boltzmann’s Constant (1.38 X 10°
23)

T = temperature in Kelvin

B = bandwidth in Hertz (Hz)

This equation can be modified a bit
to express thermal noise power as an
open circuit voltage:

E = V4kTBR

where

E = open circuit voltage

R = resistance (or impedance)

and the other terms are as in the first
equation

“At any temperature
above absolute zero
the molecules an
atoms are jiggling and
generating energy.”

Let’s plug in some numbers. For
temperature, we'll use a comfortable
68° E which in Kelvin is 293.15 K.
(Note that there is no degree sign
when expressing temperature in
Kelvin.) Bandwidth will be 4,000,000
Hz (4 MHz, or 4 X 109 Hz), the com-
mon noise power measurement band-
width used in NTSC visual carrier
C/N measurements. R will be 75
ohms, the nominal impedance of our
cable TV networks.

E = V4(1.38 X 10%7)(293.15)(4 X
109)(75)

E = 2.2 X 10-6 volt, or, for the purists
in the crowd, 0.00000220339751372
volt

Because the answer is an open circuit
voltage, we have to divide by two to get
the voltage across a 75-ohm load. This
gives us 0.00000110165375686 volt,
or about 1.1 microvolt (pV). This
voltage can be converted to dBmV
with the formula:
dBmV = 20log(mV/1 mV) >
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Of course, to use this particular
formula, we have to convert the cal-
culated voltage from volts to milli-
volts (mV), which is done by
multiplying the voltage by 1,000. So,
0.00000110165375686 volt becomes
0.00110165375686 mV. Plugging this
latter number into the dBmV formula
gives us:

dBmV = 20log(0.00110165375686
mV/1 mV)

dbmV = 20log(0.00110165375686)
dBmV = 20(-2.95795488018)
dBmV = -59.1590976036

The analysis we just completed says a
75-ohm resistor at room temperature
generates a measurable quantity of
thermal noise power, which works
out to -59.16 dBmV. Now you see
where the -59 comes from.

Noise figure and RF input

Let’s look at noise figure first. Con-
sidering that an ordinary 75-ohm re-
sistor (or 75-ohm impedance) at
room temperature generates a thermal
noise power over a 4 MHz bandwidth
of -59.16 dBmV, imagine the noise
that transistors and other components
in an operating active device will gen-
erate. If you were to measure the C/N
ratio at an amplifier’s input and then
make the same measurement at the
amplifier’s output, you'd find the two
C/N ratios to be different. This is be-
cause of the added thermal noise
power generated by the amp circuits.

If you had a stand-alone noiseless
amplifier, the C/N ratio at the input
and output would be the same (as-
suming, of course, the amplifier is a
75-ohm impedance device, its input
impedance is 75 ohms, and its out-
put is terminat-
ed in a 75-ohm
impedance).

For exam-

math that describes ndise factor and
noise figure, but I'll saje you and my
editors the grief this tifne around.

So, for this example‘ we say the
amplifier has a noise dgure of 7 dB.
Plug this and the +10 dBmV RF input
level into the previous equation, and
you get: |

C/N=5916-7+10
C/N =62.16 dB

Given that there’s n¢t much you
can do about changing an amplifier’s
noise figure spec, the znly practical
way you can improve the C/N ratio is
to increase the RF inpiit level. Raise it
to, say, +15 dBmV, and the amp’s /N
becomes: l
C/N=5916-7+15

C/N =67.16 dB

“Gee,” you think, “lican improve
my system C/N by raising the input
levels to all of my ampjlifiers.”

Yes, you could, but I'd advise you not

“lmagine the noise that
transistors and other
components in an
operating active device

ple, a 20 dB gain
noiseless ampli-
fier with an RF
input of +10

to be too hasty about déing so. The
tradeof! is distortions. Remember, when
you raise RF input levels, the RF out-
put levels go up by the fame amount.

will generate. ” dBmV would Higher RF output levels mean the dis-
have an RF out- tortions get worse. So, you can certain-
put of +30 ly get better C/N, but ydur composite

After all of this, we have only
reached the starting point for figuring
out C/N.

There are at least two more factors
to consider when describing the C/N
ratio for an individual active device
such as an amplifier. The first is the
active device’s noise figure, and second
is the active device’s RF input level.

One commonly used formula for
the C/N ratio of an individual ampli-
fier carrying NTSC signals is:

C/N =59.16 - NF +1
where

NF = the amplifier’s noise figure
I = amplifier RF input level
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dBmV. That part

is straightfor-
ward enough. Likewise, the thermal
noise power at the input, -59.16
dBmV, also would be amplified by 20
dB, so the output thermal noise
power would be -39.16 dBmV. Both
the input and output C/N ratios
would thus be 69.16 dB.

In real life, the input C/N under the
previously described conditions still
would be 69.16 dB, but when you
measured the output C/N, you'd prob-
ably find it was something like 62.16
dB. Uh, what’s wrong here? Is the am-
plifier amplifying RF by 20 dB but
amplifying thermal noise by 27 dB?
Not a chance. That “additional” 7 dB
of noise is because of the amplifiers
noise figure. There’s a whole bunch of

triple beat (CTB), compisite second
order (CSO), and other distortions will
promptly go the other direction.

Seek halance in all things

This is the very foundation of cable
TV network design engineering. You
have to balance the trafleoff between
good C/N and unacceprable CTB and
CSO. Low levels resultjin a low C/N
ratio and good distortion perfor-
mance, while high levels give you a
high C/N ratio but degfaded distor-
tion performance. C+

Ron Hranac is consulting systems engi-
neer for Cisco Systems. He also is senior
technical editor for “Conimunications
Technology.” He can be rtached via
e-mail at rhranac@aol.cam.
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Proof of Performance Signal Processor

> Allows Proof of Performance (POP) FCC > Automatic, unattended sequencing of the

required tests any time, day or night. required test functions without standby
Head End personnel.
> Tests are performed without viewer
interruption. > Eliminates the need for communication

between Field Technicians and the Head

> Signals provided for the following tests: End while making measurements.

Carrier to Noise, Composite Triple Beat,

Composite Second Order, in-band > Capable of providing test signals on 12
flatness, and spurious signals. channels.

> Also, provides signals for FCC required > Rack mountable for convenient,
Head End video tests. permanent installation in the Head End.

Use it as a routine maintenance tool... and guarantee quality system performance.
e

..Another Innovation from the Cable Industry’s Test Equipment Leader

P.0. Box 1106 « Harrisonburg, VA 22801 USA
(540) 434-5965, In USA: (800) 336-9681 Fax: (540) 432-9794
or visit our web site at http:/www.comsonics.com
email: marketing@comsonics.com

ComSonics iwc.
We set the standards.
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Telephony technology isn't what it
used to be. No surprise in that state-
ment, except that the “used to be" is
beginning to refer to each month.
That’s how rapidly change is occurring.
As a consequence, the participants in
this industry have to change the way
they operate, just to survive. Telephony
vendor companies provide a good
model for technical people who want
1o continue to be participants in a tele-
phony industry where accelerating
change has become the norm.

fflt’'s impossible to

isolate any given

telephony function to
just one part of the

system.”

First, let’s define “participate.” To
me, that implies a commitment to
continue doing whatever you are
doing for the long haul. By this defini-
tion, a lot of folks can be “in” the in-
dustry, but not participating. That
doesn’t make them bad or good, it just
means they have another objective—
perhaps just to earn a living al some-
thing that’s easier or more interesting
than what they did before. Nonpartici-
pants tend to move on to another op-
portunity when things change.

Participation, on the other hand,
implies that you are part of the indus-
try. You are defining how it operates,
and where it will be in the next
decade, because you'll be there, 100.
If change occurs, participants don't
leave—they make it happen.
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TELEPHONY

Adapt or Die:
Telephony’s Metamorphosis

Now, let’s think about how ven-
dor companies have changed the
way they participate in the telepho-
ny industry. For years, vendors suc-
ceeded in the telephony business by
excelling in one or more technology
niches and then applying good mar-
keting skills to make potential cus-
tomers aware of their expertise.
Usually, the industry had room for
three or four major vendors for
each niche.

For example, AT&T Network Sys-
tems (now Lu-
cent
Technologies)
and Northern
Telecom (now
Nortel) became
the dominant
telephony switch
vendors, typically
sharing 80 percent of the potential
market. The remaining 20 percent
went lo one or two other players,
such as Ericsson or Siemens, for
switching. Transmission equipment
sales were split in a similar manner.

Uendors embrace internet
Enter the Internet and packel
technology. The vendor world
changed rapidly because tetephony
became a hybrid technology. Market
niches can no longer be defined by
equipment function because tech-
nology blurs the lines between the
functions. For example, switches are
now data devices that don't connect
calls, but instead route data units
during a session that forms a call.
Features don't live in switch hard-

ware anymore, bui arL resident in
server software.

Vendors committed o continued
industry participation tesponded 1o
the changes in technolbgy by chang-
ing the way they viewdd themselves.
They became system snppliers and in-
tegrators, rather than technology
niche vendors. For example, both Lu-
cent and Nortel built upon their own
technologies by acquir*ng companies
that had expertise with new data de-
vices. With this expanded self-image,
they began to answer customer bids
with end-to-end soluti¢ns that inctud-
ed not only the traditianal niche func-
tions, but also the new data functions.

Some vendors outside the tradi-
tional telephony busintss also decid-
ed to become participants in
telephony, and adapted in a similar
manner 10 gain new market share.
Cisco is a good example of such a
company. It grew up in the data
world, but learned how 10 integrate
telephony functions info its product
mix. (By the way, Ciscq didn't “move
on” to another opportdnily when it
got into the telephony business. It
“participated” in a new|definition of
its traditional industry that includes
telephony.)

Improvise, adapt, bvercome
Technical people need 10 adapt in a
similar manner to remain as partici-
pants in the industry. When vendors
operated in niches, you could become
a valued resource 10 your company
just by understanding tlrminology.
such as the meaning of tip and ring,
and the purpose of nenT ork elements,
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Now with return path
monitoring for return path
characterization.

Ingress is elusive. Yet time is short.
HPs rugged, portable CaLan"" 3010R
sweep/ingress analyzer displays
ingress problems in the field. The
CaLan 3010H detects, measures and

reports on ingress at the head-end.

Use CaLan for high resolution forward
and return sweep. Measure 60
channels in less than one second and
accurately measure digital and

bursted (TDMA) power.

Making the path easy to follow.

HP accessCable™ adds return

path monitoring to measure

spectral power and record maximum,
minimum and average power. Count

burst events and identify their Calan

duration. Or use Smart Scan to find Sweep/Ingress

problems for you. HP accessCable
alarms each occurence and reports

back meaningful data to track ingress.

Call 800-452-4844 ext. CATV
or visit www.hp.com/go/catv to
receive the latest information
on tracking ingress.

Agilent Technologies
Innovating the HP Way



JUSTINJUNKUS !

such as switches or multiplexers.
Then, you were in a position to eval-
uate various vendor components and
optimize or troubleshoot your part of
the system. Only a few systems engi-
neers needed to know how to hook
everything together.

Today, with vendors becoming sys-
tem integrators, it is impossible to iso-
late any given telephony function to
just one part of the system. If you
need an example, think about how IP
telephony is delivering subscriber fea-
tures via call agents. These entities can

be part of software or hardware and
can reside anywhere ir] the network,
including at the customer premises.
Obviously, just knowir i8 terminology
and components isn't dnough.

Today, almost every yendor’ telepho-
ny proposal is for a sysiem. Vendors

LEAKAGE MEASURMENT

phoducing
DisplayMax

DisplayMax

o
<

Call today for complete DisplayMax speelﬁctﬂons.

1-800-569-6299

The Only Thing Missing is "le High Price
Sadeico

Outstanding Value Since 1360

Worldwide Call 1-201-569-3323 « fax 201-569-6285 « Sadeico, Inc. * 75 W. Forest Ave. « Englewood, NJ 07631 « USA
hitp://www.sadelco.com  e-mail: sadelco@aol.com
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aren't the only cause of this system per-
spective. I've seen more than one oper-
ator request for propossl (RFP) that
| asks who will fulfill thelsystem integra-
tor role in the vendor’s fesponse.
Engineers and technicians therefore
need to understand flows and interac-
tions between numerofs compo-
| nents, as well as termigology and the
components themselves. Thats the
only way that today’s valued, partici-
pating, telephony engijeers and tech-
nicians can continually evaluate
alternatives that accomplish the same
thing with very differl:rt components.
The practical implication is that to
participate fully in what has become a
dynamic telephony indhstry, you
need to learn data and fransport, as
well as telephony. Arm¢d with that
type of knowledge, you| can support
[ the integrated systems that vendors
| are supplying to our industry. Tech-
| nology changes won't l\tke you ob-

solete because you will be able to
analyze differences and yelate them to
both new and existing equipment. In
short, when you partici.pate, you no
longer work in the workl of “things.”
You are in the world of foncepts and
systems that can be related to what-
ever implementation is furrent.

' Down the road
What about those wh? are “in” but

not participating? Let’s just say that
l in the future, both finarial and pro-

fessional rewards will b commensu-
| rate with effort. The chdice is yours.
As telephony continues jts metamor-
phosis, look for this coldmn to help
you become full particiﬁants. Cr

| Justin Junkus is president of Knowl-

| edgeLink and applications fngineering di-
| rector for Antec. He can be yeached via

| e-mail at jjunkus@knowledgelinkinc.com.



TIPS FOR ONE NETWORK DESIGN

Refer to these helpful tips when designing
your network for multiple service delivery
to ensure your overall project success.

Today you may be deploying a single
digital service, but tomorrow your
network will need to support value-
add applications like multicast and
telephony. Consider delivering varied
classes of service, allowing you to
customize QoS metrics. Talk with your
vendor about how the equipment you
are purchasing today will meet your
network needs tomorrow.

Look to combining fiber nodes for
higher density at lower equipment
costs for more bandwidth. Infra-
structures like SONET will provide
for hot-swappability on the fiber

ring to scale from OC-12 to OC-48

to OC-192 as your plant requirements
change. Look for equipment that
scales at all points in the network.

Design your plant for maximum
density. Look for ways to split
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combined nodes tomorrow when Center

your subscriber base and service i

demands expand. Plan for the Videw

DNCS/GW

insertion of additional equipment
to ease the transition without
network reconfiguration.

Being able to see and manage

HOW TO DEPLOY ONE
MULTISERVICE NETW

each device on a single multi-
service network is critical and can
be managed more effectively with
tools like SNMP and layer QoS.

: yourself with or
Consider common platform software, _ _
, , and incorporate them into your s
like Cisco I0S" software to enable _ ,

_ , which enable a proactive approa
ease of configuration and management.

challenges.

our aggregation stre
e Implement SCTE Return Path Y ggreg <

characterization process and use
tools that create an HFC network

to ensure network architecture gre
market demand for existing and t

performance baseline. Use Cisco : :
timely delivery

software tools to identify issues AR B vidieombing ARSI TS naHE T
before they become network .
Service into your network.

problems.

e Design network architectures a TESteldly metiwonk
to maximize technologies, such as
DPT, that use fiber optic bandwidth

efficiently and have self-healing

services can be tested prior to d

like Cisco Elemei

capabilities. to do off line testing of configura

* Plan redundancy into the multi- that you achieve desired plant re

service network to improve service

availability and reliability. Design provisioning system

redundant architecture with a mesh to garner deterministic cable mo«

or a ring using either lower layer
protocols like ATM or DPT or higher
layers with routing protocols like
OSF or BGP.

with the evolving
innovations and tools at www.cis

WWW.CiSCQC
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axial cable delivers multiple channels, one network can

ple services. With an existing standards-based transport

, new services can be added cost-effectively. Incremental

enditure and ongoing operations costs are lower for one

etwork than for many. Make the most of your network!

Distribution Hub Core Headends Internet
or Small Headend and Regional Backbone and PSTN

1

Internet
50 Nodes

Wireless
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Telco
Return

NEW IDEAS: NEW OPPORTUNITIES
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ystem design, RESIDENTIAL VOICE
:h to operational Offer telephony services to consumers at competitive rates
using VolP

* Huge addressable market: 5 times CATV industry’s revenues
itegy carefully * As another basic utility, telephony is a natural service
>wth and future extension to CATV

1ew appiications. COMMERCIAL SERVICES

Extend customer base by offering data, security, and voice

services to small & medium businesses and enterprise
nd Quality of telecommuters

' of data, voice,

e Opportunity for high margins on value-added services

e Significant addressable market

\.’here Ny * Peak usage patterns complementary to other broadband
sloyment. services (daytime vs. evening)
ENTERTAINMENT SERVICES
Manager

Leverage the ubiquity of television to provide two-way

tions to ensure : : : :
services such as interactive TV, Internet access, streaming

sults. media, video on demand, and gaming

. . * Excellent strategic fit with MSOs’ core business
to its full potential n :
* Favorable competitive environment

lem behavior. : . o )
e Compelling offering increases customer "stickiness

multiservice
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Versatile, surface mount amplifiers for distribution, head end,
cable modems, and other cable applications.

All you want in a CATV amplifier and more...high linearity,
high reliability, low NF, flat gain slope, low voltage and all in a
small, surface mount package at low commercial prices.

Model AH2 AH22 Units
Frequency 50-860 50-860 MHz
Cso 984 -63** dBc
cT8 SfoF -61** dBc
1P2 48 70 dBm
IP3 38 4 dBm
Gain 16.5 117 dB
NF 3.0 45 dB
DC voltage g 4 volts
Package S0T89 S0IC8 (Thermally enhanced]

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

Mixers

Super Spur Suppression Mixers for CATV Headends.

Great mixers at commercial prices. Check these out:

» Model HMJ7 SME1400B-17 Units
‘ / RF Frequency 1000-2000 1-2200 MHz
LO Frequency 1000-2000 1-2200 MHz
Spur Suppression 60 59 dBc
1IP3 35 27 dBm

For more information and data sheets, fax your request 10
650-813-2447 or e-mail at wireless.info@wj.com

1 .800-WJ1 4401 wd 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) 5566 00 30; Germany: (089) 800 21 31; Italy: (055) 420 10 30 UK: (01753) 733010;
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Open the
door to new
revenues
(now!)

with Lucent’s
CableConnect™

Solutions.

jes
hnologt€
Luce ell Labs Innovations

00 Mountain AVE.

i 07974
Murray Hill, NJ
1.877-534-9182

www.lucem.comlcableconnect

New revenues. New services on one converged network (full-featured telephony,
high-speed data and Internet access, video-on-demand, interactive gaming,
much more). New ways to scale up (set your own pace) while protecting your
investment. Here's the key: Lucent helps you turn your cable system into a two-way
broadband multimedia network. No one knows networks better. That's why no one
offers as many choices to fit individual customer needs. We'll provide end-to-end
planning and management (as much or as little as you want), even billing and
customer care. When youre ready to deploy, so are we (how does today sound?).
Give us a call.

We'll hand you the key to your network’s future.

We make the things that make communications work.”



DSL Providers Hot on
Cable’s Heels

When it comes 1o attracting Internet
customers, it’s true, the early bird re-
ally does get the worm. Unfortunately
for cable operators, new birds have
caught on, necessitating that cable
reset its alarm clock.

Providers of digital subscriber line
(DSL) services are in a veritable feed-
ing frenzy. In recent months, they've
swamped the market with new service
rollouts and marketing strategies. In
addition to the lure of new revenue
streams, they recognize that once a
company captures the customer—be it
cable or DSL—that customer will be
less likely to change providers.

Grab early and keep

In fact, new research into the home
Internet market bears this out. In the
findings of its recent report, “Internet
User Trends,” The Strategis Group
notes that although monthly residen-
tial churn is running about 3.7 percent,
75 percent of users are happy with
their Internet service provider (1SP).
Customers also are becoming less sen-
sitive to price. About 64 percent of the
users surveyed said they would pay an
average of $8.41 more a month, before
switching I1SPs—up from $6.76 just six
months ago. What's more, they say the
hassle of changing ISPs and giving up
their e-mail address is a substantial
barrier to switching. One can assume
that this factor is even greater for busi-
ness users.

DSL providers are getting in front
of this increasing loyal customer
base. They are aggressively launching
services (sec Sidebar DSL Watch).
What’s more, today’s DSL providers
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are not only targeting cable’s bread-
and-butter residential subscribers, but
they’re aggressively courting the lu-
crative business market. Cable opcra-
tors are well advised 10 devclop
packages, pricing, and premiums to
attract business users.

Benefits of business sales

Why? Well, first off, business users
pay more for even the simplest of ser-
vices. For example, Bell Atlantic
charges consumers $49.95 a month
for its entry-level Personal Infospeed
package. For that, consumers receive
a 640 kbps connection with unlimit-
ed access 1o the Internet. However
businesses buying 640 kbps pack-
age—Infospeed DSL Personal Plus—
pay $64.95 a month, which includes
other benefits as well. And prices for
both business and consumer services
increase from there. A business con-
nection at 1.6 Mbps runs $114.94, at
7.1 Mbps $204.95 a month.

In addition to high-speed Internet
access, DSL providers are targeting
small- 10 medium-sized businesses
with the hopes of selling Voice over
DSL (VoDSL) services to them later
(see related story Valice-Over-DSL Up-
starts Seck Place in [xploding Market,
pg. 138). The Yankee Group estimates
that the VoDSL maIel will generate
$3.2 billion in revenues by 2004, with
nearly all of that maney coming from
the business sector.

These scrvices will be most attrac-
tive to small businegses with 8-24
voice lines, says Mathew Davis, senior
analyst with the Yankee Group’s Data
Communications Planning. Integrat-
ing up to 24 voice, £x, and data lines
over VoDSL offers alcost advantage to
small businesses. “(OJne DSL line pro-
visioned for VoDSL might cost $500
per month, while 16 separate
phone/fax lines, plus a high-speed
pipe would potentidlly cost twice as
much,” writes Davis.

L

> DSL Watch: Recent Launches

ACS Internet: Anchorage,

Juneau, Ala.

Bell Atlantic: Richmond, Va.; Ash-
ton, Centerdale, Cranston, East
Providence, East Greenwich, Narra-
gansctt, Newport, North Kingstown,
Pawtucket, Portsmouth, Providence,
Tiverton, Warren, Warwick, West
Warwick, and Woonsocket, R.1.
Concentric Network: Albany, N.Y;;
Albuquerque, N.M.; Austin, Texas;
Buffalo, N.Y.; Colorado Springs,
Colo.; Milwaukee; Minneapolis;

Norfolk, Va.; Phoenix; Pittsburgh;

|
Providence, R.1; Ri«'{hmond, Va.; Salt
Lake City; San Antgnio; Tucson,
Ariz.
EarthLink: Allanta,'Dallas, Los An-
geles, San Francisc
Excite@Home/Rhythms NetCon-
nections: Major matkets without
cable (starting late summer)
Jato Communicatigns: El Paso,
Texas 7
New Edge Networks: Boise, Cald-
well, Eagle, Meridian, Nampa, Idaho
Falls, Lewiston, Rexburg, and Twin
Falls, Idaho




Return Path Maintenance

(You Can't Beat The System)

Only Trlithic ofiers a Relum I’.ﬂh Maintenance System.
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The RSVP . just connect the
GUARDIAN RSVP in place of the
subscriber's two way terminal and
press the “TEST” button. The RSVP communi-
cates with a 9580-SST reverse path analyzer
located in the headend, tests the return path,
and gives the installer a simple “PASS” or
“FAIL” message and measurement data.

The IsoMeter”. Now there is a fast and
easy way to test the home cabling for

resistance to signal ingress. The RSVP [

generates a special 28 MHz test signal.
The installer uses the IsoMeter to track
down leaks in the cabling. Moving in
the direction of the leak causes a rise in i
pitch, quickly pinpointing its location. '
The 9580-SST *. The SST headend unit col-

lects balancing and ingress measurement data
from one to eight test points, and transmits
updated measurements to the SSR field units,
the second component of the 9580 system.

The SST operates as an ingress monitor,
receiving 80 ingress
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The 9580-SSR". Up to six SSR field
units can communicate with one
SST simultaneously. The SSR dis-
plays ingress and reverse sweep
intormation. The 9580 and GUARDIAN
products are a complete return path mainte-
nance system designed (o test and service
the entire return path.

The 9580-TPX™. The 9580-
TPX otters a very attractive
alternative tor monitoring a
large number of return test
points for ingress at a rela-
tively low cost. The TPX is
fully compatible with the 9580-SST, expand-
ing capacity up to 64 test points.

Ingress Management Software. Allows the
operator to set up a powerful ingress monitoring
system for hundreds of reverse path test points.
IngressManagR ™ compares the ingress
spectra measured at each test point to
its own user-settable limits, logs data,
sounds alarms, calls pagers and initi-

m samples per test point, ates other programmed responses if T ———
per second. the ingress exceeds those limits.  ~ .,i i)
Call Now For A Free White Paper (800) 344-2412, (317) 895-3600
¥ TRILITHIC  (800) 344-2412, (317) 895-3600, (317) 895-3613 (fax), www.trilithic.com
The Engineering Guys ¢yt BT R we G CEUT Saiden SRT SR TN i et Shamtl o oty o -
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Creative packaging

So how do DSL providers hope to
catch small business users? In addi-
tion 10 the cost advantages of an inte-
grated connection, they provide extra
features. Bell Atlantic offers its Infos-
peed business users up 10 six mail-
boxes, sized at 20 MB each, and five
MB of Web page space. Concentric
bundles CPE, installation manage-
ment, 24/7 technical support, five e-
mail boxes, and Web hosting into its
turnkey package. Last month, the
company also began offering its busi-
ness customers a free dial-up DSL
connection until the installation
process is complete. Jato Communica-
tions offers business users symmetric
service—they can send and receive
data at the same speed.

Free equipment and installation are
also tried-and-true methods for at-
tracting business users. Jato offered

such a deal to its customers last
month in El Paso. And during a pro-
motion that ended April 30, SBC
Communications offered free installa-
tion, DSL modem, network interface
card and splitier to all customers of
its Premium DSL service. The equip-
ment package alone generally costs
about $200, said the company.

Easing the install

Just as cable operators are seeking
ways eliminate truck rolls for high-
speed data installs, DSL providers
close behind. Bell Atlantic offers
what it dubs the Quick Start Instal-
lation Kit. After a customer places
an order, the carrier will remotely
equip his or her telephone line for
DSL. At the same time, Bell Atlantic
ships the modem and kit directly to
the customer. The kit includes the
DSL modem, 6 desk and 2 wall

Theory

Block Co

QUINTECH

micro-filters, 2-lin¢ adapter, cable
for the modem, Bell Atlantic.net
software, user guide, and installa-
tion instructions.

Such-self installation procedures
are sure to increase, as DSL providers
hope to move to a retail environment
just as cable operatdrs do. In fact, as
in cable, retail partnerships are on the
increase in the DSL jirena as are ef-
forts 10 integrate th¢ DSL modem
into personal computers.

It’s critical that cable operators and
engineers keep aggressively deploying
cable modem servicts 10 new markets
and look for opporthnities in the
business market if they are 10 keep
far enough ahead ofjthese hungry
competitors. Cv

Jennifer Whalen is editor of “Communi-
cations Technology.” $he can be reached
via e-mail aljwhalen@phiHips.com.
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Skirt the Internet's Speed Traps

By Mitch Robinson

The Victoria's Secret

Webcast

last year was

meant to bring together the

worlds of fashion and emerging tech-

nology. The 1.5 million people who logged on

to broadcast.com to witness this first-ever event

were sorely disappointed.

Many of them had difficulty logging
on to the site, and those who did saw
a video screen so small that the figures
were hardly recognizable. The expla-
nation, shared by an analyst as well as
Victoria’s Secret and broadcast.com
representatives, was that the technolo-
gy needed to support such an idea was
not yet available.

Interestingly, during the months
prior to and following this broadcast,
two companies playing in the cable

and broadcast industries, TVGuide
and Williams-Vyvx, both signed agree-
ments to work with technology that
could have done the job. They were
preparing to implement a broadband
networking technology that most peo-
ple did not know existed.

The solution is Internet protocol
(IP) encapsulation and multicasting of
broadband content. In cable, TVGuide
uses this technology to deliver its elec-
tronic program guides (EPGs) to cable

headends around the country.
Williams-Vyvx uses IP multicasting
for digital ad insertion for its clients—
broadcasters, many of whom are car-
ried on cable networks.

Using IP technology, content
providers can multicast broadband
content more effectively. For a cable
operator looking for additional rev-
enue opportunities by adding Internet
services, the technology can be added
to front and back ends of the network,
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creating the “fat pipe” that all Internet
service providers (ISPs) require.

To understand 1P multicasting, let’s
look again at the failure of the Victo-
ria’s Secret Webcast.

How IP multicasting works

The Webcast failed for several rea-
sons. The poor quality of the images
was a result of the currently overbur-
dened terrestrially-based Internet
backbones. The difficulties experi-
enced by visitors trying to reach the
site stemmed from overtaxed servers
and Internet connections, as 1SPs were
constantly resending the IP video con-
tent to every user requesting it. In this
scenario, each individual personal
computer (PC) was receiving a uni-
cast, point-to-point transmission.

The site used 10 host the event was
incapable of accommodating such high
volumes of traffic. In an attempt to

DVB-BASED IP MULTICAST VIA SATELLITE

Uplink

CNN live feed

—

Video-over-IP server

=

Canned conten

Ethernet

=

Web server

—

Broadcast server

correct the problems indicated by the
broadcast failure, Victoria’s Secret
switched from a shared network infra-
structure to a dedicated one. This was
an improvement, but not a solution. 1f
Victoria’s Secret were to attempt anoth-
er broadcast, the results probably still
would be unsatisfactory because the
data continues to be transmitted from
a single point to another single point.
The appropriate solution for this
kind of broadband data transmission
is IP multicasting. Multicasting allows
companies such as Victoria’s Secret to
continue using the same amount of
network space to deliver content, ex-
tending the capabilities of their exist-
ing infrastructure, regardless of
whether that infrastructure is terrestri-
al, such as cable, or satellite-based.
Regardless of the underlying infra-
structure, IP multicasting works by
sending data from one point to multi-

Satellite

%

Upconverter and high-power amplifier !—

DVB modem encoder

IP encapsulation
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ple points. Data can be transmitted via
satellite, cable, terrestrial wireless or
other land-based networks.

Keep in mind that IP technology is
packet-based: The video or data com-
ponents are packaged or encapsulated,
creating a vehicle in which the data
travels. Compressing and containing
the data reduces its overall size, and
therefore the amount of bandwidth
needed, for that packiige of data to be
transmitted. In additipn, that one
packet can be sent from one location
1o a thousand different locations si-
multaneously. The regult: cost-effec-
tive and efficient delivery of data.

One specific solutign that could
have eliminated many of the problems
experienced in the Vittoria’s Secret
broadcast is the use of a digital video
broadcasting (DVB)-hased 1P multi-
cast via satellite. (See Figure 1.) With
such an approach, th¢ multimedia 1P

Remote

Ethernet
10/100BaseT

(lient desktop

1RD

Client desktop

.
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broadcast bypasses lerrestrial Internet
backbones and is brought 10 the edge
of the network or the 1SP%s point-of-
presence (POP).

Through powerful media streaming
servers colocated with a broadband
satellite receiver, for example, the con-
tent is brought closer to the end user
so that the Web experience is dramati-
cally improved. In deploying such a
system, the multimedia broadcast
eliminates the bandwidth-eating uni-
cast sessions and folds them into one
multicast session to the edge of the
network, which can then be rebroad-
cast down a cable infrastructure, for
example. (See Figure 2.)

By embracing the IP and DVB stan-
dards, content providers, ISPs and
other groups working with broadband
content can efficiently illuminate a
whole satellite transponder to deliver
media-rich data streams to their cus-
tomers at speeds of 45 Mbps or more.
This allows for the delivery of band-
width-intensive broadband content
such as EPG material and broadcast-
quality audio and video.

The technology—IP multicast-
ing—that makes such delivery possi-
ble is being used by 1SPs, emerging
service providers and corporate net-
works alike. In the cable realm.,
broadband 1P multicasting is gaining
recognition.

TUGuide transmits
The nightly lineups

Anyone who subscribes to cable ser-
vice at home has at some point flipped
10 the EPG and watched the data
scroll along the screen at a painfully
slow speed. Recently, however, with
the adoption of DVB IP multicast
satellite technology by TVGuide, the
viewer experience has improved.

TVGuide originally purchased non-
DVB compliant components for its
network. Now, after moving from ana-
log to digital data transmission,

TVGuide makes better use of its band-
width, while improving the overall
quality and appearange of the data
being transmitted.

By using IP technology, TVGuide
continued to use a safellite transpon-
der to transmit and receive data, but
no longer did the entire transponder
have to be illuminated. TVGuide was
able to improve the quality of its con-
tent, but it also wanted to increase the
speed at which it was|delivered.

Building a new platform with an un-
derlying DVB structute, TVGuide

LINE

> | IP Multicasting:

The Broadband Answer
Internet protocol (IP) encapsula-
tion and multicasting of broad-
band content can be used by the
cable industry in a range of appli-
cations. Distribution of electronic
| program guides (EPGs) and digital
ad insertion are among the most
useful applications.

For a cable operator looking 10
add Internet services, the technol-
ogy can be added to front and
back ends of the network.

IP multicasting sends data from
one point to multiple points. Data
can be transmitted via satellite
cable, terrestrial wireless, or other

J land-based networks. IP technolo-

gy is packet-based: The vidco or
data components are packaged or
encapsulated, creating a vehicle in
which the data travels. A data
packet can be sent from one loca-
tion to a thousand different loca-
tions simultaneousl;

Embracing IP and digital video
broadcast (DVB) standards, broad-
band content providers can effi-
ciently illuminate a whole satellite
transponder for datal rates of up to
45 Mbps or more. This high-speed
technology is being tised by Inter-
net service providerd, emerging ser-
vice providers and corporate
networks alike. In tHe cable realm,
broadband 1P multicasting is gain-
ing attention.

[ MuLTIMEDIA BROADCAST
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merged its existing technology with
newer components, resulting in a
faster and more robust solution. That
was a year ago. TVGuide had a good
idea of the service it wanted to pro-
vide to its customers, the cable

This solution would allow the digi-
tal data to be encapsulated and com-
pressed within the physical structure
of the PC. It still would require trans-
mission via satellite, but the enhance-
ment enabled reutilizing the

“Regardless of the underlying
infrastructure, IP multicasting
works by sending data from
one point to multiple points.”

providers. The infrastructure was
complete, but the planning and imple-
mentation of the solution still were in
the conceptual stage.

TVGuide previously used set-top
box solutions, independent of the PC.
This time they wanted a solution con-
tained within a PC. The answer: a
“box” within the computer that would
not disrupt the motherboard. The so-
lution married an IP core processor, a
router and a “personality module” or
plug-in network interface card (NIC).

bandwidth and refining the delivery of
data associated with the electronic
program guide.

Delivery was now a signal empow-
ered by the box across a satellite to
the cable headend. A modem termi-
nation system at the headend then
received and deciphered the data.
What resulted was no longer jerky or
fuzzy content on the TVGuide chan-
nel, but clear, digitally developed
and delivered content that rolled at
a good rate.

700 tapes too many

Like TVGuide, Williams-Vyvx also
benefited from IP multicasting for its
broadband delivery ngeds. Williams-
Vyvx provides digital ad insertion to
more than 700 TV stations in almost
every market in the United States, The
company’s customers are advertising
agencies that need to pend digitized
commercials to the stations.

Prior to IP multicas'ging, Williams-
Vyvx received advertiéements from its
customers and manuzly cut tapes
from a master tape, which were then
distributed to the individual TV sta-
tions. Although the initial quality of
the videos was excellqlt, the surviv-
ability of these tapes wWas very short-
term. The boxing and!shipping of the
tapes also was very expensive. It was
not long before the campany realized
it would need a more pfficient and
cost-effective way to work.

The answer for Wilkams-Vyvx re-
quired changing the férmat of the
video advertisements, in addition to a

]
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better method of transmission. The
video content had to be digital and
meet DVB standards. Next, Williams-
Vyvx needed to install a receiver and
satellite uplink device at its headquar-
ters in Oklahoma, as well as a receiver
and downlink at each of the numer-
ous TV stations receiving the content.
L-band receivers, digital tuners and
a 45-Mb satellite router with an inter-
nal power supply were used to create
the solution, which was elegant in its
simplicity, and yet acquired signals al-
most immediately. With this improved
IP format of transmitting and receiv-
ing the video advertisements, TV sta-
tions could store the content digitally,
significantly improving its shelf life.
Multi-protocol encapsulation
(MPE), the DVB standard for data
broadcast, allows high-quality, digital
ad insertion to take place in real time
with a better image. Williams-Vyvx
uses MPE technology for both the
compression and transmission of the
video, and the TV stations use it to re-

ceive and decompress the videos.

Using the system on both encoding
and receiving ends let Williams-Vyvx
leverage its full bandwidth. Because
the company had use of a full satellite
transponder, the transmission could
reach speeds up to 50 Mbps.

Future of IP multicasting—
Internet and interactivity

Beyond these applications, cable op-
erators acting as 1SPs can benefit from
IP multicasting. Broadband content
can be encapsulated as 1P at the origi
nation end and transmitted via satel-
lite to cable headends or 1SPs
domestically and internationally. At
the headend, the content can be
stored on caching servers.

By replicating Web sites and bring-
ing content closer to users, foregoing
terrestrial hops that delay access,
surfers get a faster Internet, with easi-
er access to broadband content.

This revolution is underway now.
Industry analysts expect the content

distribution and caching industry to
reach $2.2 billion by 2002.

Although both TVGuide and
Williams-Vyvx are satisfied with the
solutions to their broadband content
delivery problems, the technology is
improving every day. Neither compa-
ny currently uses all of its bandwidth
capabilities.

Just as a number of|solutions are
available to prevent another broad-
band failure such as the Victoria’s Se-
cret Webcast, both TVGuide and
Williams-Vyvx (not ta mention other
companies serving thq cable industry)
could improve their offerings as
greater speeds and new technologies
continue to become available. At its
heart, however, the solution for high-
speed broadband contént delivery is
IP multicasting. C+v

Mitch Robinson is president and chief
exccutive officer of ViaCast Networks.
He can be rcached via eymail at
mrobinson@viacasting.com.
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Lectro CPR°—Feature Rich

The Lectro CPR is no lightweight
when it comes to packing in the
features—and it happens to be over

twenty pounds lighter

than most
broadband UPS’s. Our advanced
microprocessor-based technology
features higher efficiencies, battery
management, three levels of status
monitoring and better voltage
regulation and reliability for today’s
modern HFC broadband networks.

Look at these features:

Line Interactive Ferro Topology
(LIFT™) - a patent pending powering
architecture providing vastly improved

operating efficiencies over wider
load ranges from no load to full
load. One model fits virtually all
network locations.

Advanced Battery Management
(ABM™) - a built-in monitor/
management system that ensures
that your system batteries are
optimally charged and automatically
tested every 21 days.

CPR Communicator™ - an upgrade-
able multilevel status monitoring
solution based on industry standard
network management software. Three
choices exist—local, RS232 serial
output or on-board transponder
provide the operational flexibility you
need for the best network solution.

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

Safety By Design

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

Lectro CPR offers a much higher
operating efficiency and
regulates

Lectro CPR
Long Life Batteries

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

LECTRO® ,},



Go Figure!

CPR Costs Less Where it Counts

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

Powering the Heart of

kW/Unit/Year

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

Utility Rate $.10 per kWh

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

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

Future-Proof Your
Networks for
Telephony Services

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

Your Network
Visit our websites at www.lectro.com or www.invensys-energy.com for more information

on the entire family of powering products offered by Invensys Energy Systems.

Invensys Energy Systems - North America
8380 Capital Blvd
Raleigh, NC 27616 USA

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

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

get, set ... sound like gibber-
Ish? Believe it or not, these
are the tools of the next-
generation broadband em-
ployees who are tasked with
resolving customer prob-
lems as well as building and
maintaining the delivery
medium.



Fixing PC @
Modem Problems, Part 2

By Bruce Bahlmann

In 1996, MediaOne (then Continental
Cablevision) began a high-speed data
alpha field trial. Back then, we could
count our high-speed data customers
on a couple pairs of hands, operated
in makeshift facilities (known as the
Bat Cave) and had customers who
were so pleased to be selected for this
early trial phase that they were ex-
tremely understanding when technical
problems arose.

Back then, we used static Internet
protocol (1P) addressing, and each
customer’s personal computer (PC)
and cable modem IP address was writ-
ten down for easy reference. We used
this information along with one of the
simplest network troubleshooting
tools, called ping, to check if the cus-
tomer was connected to our growing

a

S

Data—

broadband network. Beyond that, we

either corrected the problem over the
phone or resorted to rolling a truck to
resolve the problem on-site.

Because we hadn't built up sufficient
experience with cable modems, net-
working PCs or hybrid fiber/coax
(HFC) return path issues, we rolled a
lot of trucks. Through the alpha and
follow-on beta field trials, we acquired
a wealth of information about what it
takes to run a successful high-speed
data service. This information directly
led to several infrastructure and
process improvements across all high-
speed data-affiliated groups. However,
these improvement efforts failed to ad-
dress one important question: How
are we going to diagnose customer
problems?

Tools of the trade

Today, we no longer count cus-
tomers on pairs of hands, but rather
by the hundreds of thousands, and
those same customers who were so
understanding in the past light up our
phones at the slightest degradation in
service quality. We also no longer use
static 1P addressing for PCs and cable
modems, but rather maintain the
largest dynamically addressed (via dy-
namic host configuration protocol, or
DHCP) networks in the world.

Troubleshooting devices on this cut-
ting-edge DHCP network is a major
challenge. However, since our early
trials with DHCP during alpha and
beta phases, we began asking the fol-
lowing questions:
* How can we ping a customer’s cable

0O5/00CT71



modem and PC when we don't
know their “current” 1P address?

* How can technicians determine
whether the customer’s cable
modem and PC are reaching the
DHCP server?

To address these questions, I began
developing a troubleshooting tool
that would enable technicians to look
up any device’s current IP address
and ping it. This troubleshooting tool
began merely as a way for a small

INFORMATION SOURCES REQUIRED FOR

TROUBLESHOOTING

DHCP
server(s)

Headend
provisioning
agent

Subscriber

management
system

Policy
server

Online
databases

Traubleshaating

Customer premise
equipment

database

ITROUBLESHOOTING TOOL LAUNCH SCREEN

Northeast Region Troubleshooting Lookup
Enter ONE of the following to obtain detailed information on-

MAC Address: [

IP Address:

Hostname: [

Stored Data Search l

‘w | Show PCs:() Modems:()) Headend: @

City: (
Fiber Node:
LA Troubleshooting Tool

I Rammec

[ LOOkua [ C]ea.rJ Version: 1.30

group of individuals to confirm the
provisioning process. Through the
years, | continued to add to this tool
using information 1 learned from
watching various groups use the tool
and implementing every one of their
requests.

New releases of this tool came put
in Internet-time (often the very same
day), and the tool gained popularity
because of its timely response to the
needs of its user community. Eventu-
ally, I began deploying the 100l in
other MediaOne locations, adding
their feature suggestions as well and
making it scalable and customizable to
the point where today it is known
across all of MediaOne as simply the
“Bruce Tools" or the “Bahlmann
Tools” (patent pending).

This troubleshooting tool gathers
and consolidates information belong-
ing 10 a number of different sources
and shortens the time required to
troubleshoot problems while eliminat-
ing the need for multiple individuals
to have access (shell accounts) to mis-
sion-critical servers.

Through consolidation of this infor-
mation, the troubleshooting tool pro-
vides the essence of what every
installer, plant operations technigian,
broadband service representative (BSR),
network operations center (NOC) staff
and network engineer needs to diag-
nose most customer and network prob-

Show HE Node:@ Pick Modem:(
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lems associated with high-speed data. ing the proper flow of this informa- look up, troubleshoot, correct and

In fact, every one of these groups re- tion into the tool requires significant maintain customer premise equipment

quires access (o this troubleshooting coordination, and it is best to design (CPE) such as cable modems, PCs,

tool to perform their jobs. this system from the ground up. set-top boxes and so on. Basically, the
Let’s look at the design and function troubleshooting tool can be used for

of this troubleshooting tool in resolv- Click and go anything that has a media access con-

ing customer, network and configura- The troubleshooting tool is a soft- trol (MAC) address or an IP address,

tion problems. ware application consisting of a col- including the cable modem termina-

lection of screens that allow you to tion system (CMTS). >

Troubleshooting challenges

The troubleshooting tool requires !
information and connectivity to a ‘
number of various high-speed data ‘

bscril '
and subscriber managemcnl resources -I.here WBIB 4594 mc aﬂdIBSS mawhes m ﬂle pamm - 00:00:ca -.

as pictured in Figure 1. Further com- ; 3 ] !
plicating matters is that several differ- | Select one of the following 1 retrieve information.

ent organizations are responsible for ’ — 1

TROUBLESHOOTING TOOL
PICK LIST SCREEN

this data, including your Internet ser- 00:00:ca:03:61:12
vice provider (ISP), information tech- 00:00:ca:03:61:22
nology (IT) folks and network 00:00:ca:03:61:38
operations group. Each of these 00:00:ca:03:61:3e
groups has its own rules about priva- 00:00:ca:03:61:44
cy, security, availability and so on. 00:00:ca:03:61:48
In addition, there is another prob- 00:00:ca:03:61:4c
lem regarding the placement of this 00: 00: cai v 61:Se
tool with respect to the networks it e
must access to perform its designed
task. Subscriber management system
(SMS) information resides within your
company’s internal network, but this
tool is most likely to be on the cus- |

e

61:

tomer network. For information to : S

flow from these various sources to the |

tool requires access to data from your [ LOO]:{J.EJ l Clear ]
SMS as well as various online (or out | ——

on the Internet) databases. Orchestrat-

|TFIDUBLESHDDTING TOOL MAIN DISPLAY SCREEN

Server Data: 0.00 hrs old Owner Data: 10days old Health Data: 9 days old
Add. Type d ynamic Firstname BRUCE Tx Freq. 26.75 MHz
Mac Add. 00:00:ca:03:61:84 Lasthame BAHLMANN Rx Freq. 543 MHz ‘
1P Add. 10.128.44.51 Address 243 SouthSteet Tx Powr. 48.56 dB \
Start Lease Mon Jun 16 17:37:24 1997 City READINGMA  Rx Level Calibrated
Lease Exp. Mon Jan 18 22:14:07 2038 Fiber Node 6 Min Rx since bs +07.52 dB
Lease Ext. Mon Jun 16 17:37:24 1997 Phone 781-9444329 Ave Rx gince bs +10.98 dB
Last Trans. FriFeb 27 09:14:29 1998 PC Mac 00:80:2490:.cf:22 Uptime 2:45.09
Modem Mac  00:00:c2:03:61:84 HE Node MA-reading-6
Device Spec. Email bahlmann HE Node I[P 10.128.44.30
Registered Yes (BOOTP) Rx/Ex Fig. n7
Yersion 4.00_LCp Serial Num. 62704760
Alive? Yes Headend zionhill
Tot. UL Pkt 90
Pkts/error 0
[ Reg ] | DeReg ] [ Update Server ] [ Update Owner_] [ Update Health ]
( Bridging Table | [ Clear Exrors | [ Reset | | History | (1P Filtex | [ PortFilter | | Ping J { Listen | J
|
J
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> | High-Speed Troubleshooting

Today’s high-speed data cus-

tomers demand an unprece-

dented level of service from
broadband operators. From in-
stallation, phone support and
service, each broadband opera-
tor must seek means of fast and
efficient problem resolution.

Implementing a consolidated

troubleshooting tool can:

* Reduce install times by up 10
5 minutes by localizing the
problem to the customers’
home

* Reduce the length of support

' calls by 2-3 minutes by con-

solidating all information and
toolkits to a single interface

* Reduce the number of unnec-

I essary truck rolls

* Increase the efficiency of net-
work engineering in resolving
configuration problems.

The troubleshooting tool starts by
generating a lookup screen that pro-
vides many different ways to search
for the device in question. (See Figure
2 on page 72.) Through this screen,
you can find any and all CPE associat-
ed with one or more of these fields.
For example, you could enter the
MAC address or the city and fiber

node for the search criteria and click
“Lookup.”

Depending on the scope of the
search, the tool will either display all
known information about the device
(see Figure 4 on page 73) or display a
pick list (see Figure 3 on page 73) of
matches associated with the search cri-
teria. Note that the pick list has some
interesting functionality that is less ob-
vious than selecting an exact match.

For example, let’s say you just
renumbered a network and are wait-
ing to see if CPE is coming up on the
new network. Rather than just looking
up a CPE that you know will be com-
ing up on the new network, you can
search for CPE with the new network’s
address (search by IP “24.128.44.”).
By leaving the last octet off, the tool
will look for CPE on the subnet
24.128.44.x and display them in the
pick list. If CPE is not coming up on
the new network, something could be
wrong with the network configuration
or routing. This is just one of many
ways that network engineers use the
troubleshooting tool.

Once an exact match is found for
the search criteria, the troubleshooting
tool goes out and collects all the infor-
mation it can about the device in
question. The information gathered is
organized and displayed to the user in
various forms depending on the user’s
access rights. Figure 4 shows one such

variation. Other variations may in-
clude more or less information.

Here, the information is broken
down in terms of Server, Device,
Owner and Health. Server information
comes from the DHCP server, Device
information comes from the tools data-
base and DHCP registry, Owner infor-
mation comes from the billing system,
and Health information comes from
the device itself as well as the DHCP
manager application. From this screen,
all troubleshooting, corrective mea-
sures and maintenance are performed
via a tool kit (which represents func-
tions that are available to the user de-
pending on his or her access rights
and the device in question).

Figure 4 represents a portion of the
overall toolkit that addresses cable
modem functions. This screen also
represents a launch point for the user
10 access additional equipment related
to the CPE displayed. For example,
the information below provides a link
to the customer’s PC and their head-
end node as well as a way 10 e-mail
this customer.

All the information in Figure 4 has
persistence (is stored in a database for
later use). The troubleshooting topl
uses persistence to enable a “before”
vs. “after” function, which allows
users to go back and view parameters
(for example, Health data). By being
able to view former transmission

TROUBLESHOOTING TOOL BRIDGE-FORWARDING TABLE FUNCTION

The following mac addresses were found in the forwarding table
Select ONE of the following o retrieve information.

Ethernet Side:2

UniLink Side:S0

00:00:ca:03:61:84 || [00:00:ca:03:0£:89 [¢3| The bridging table is a dynamic area in each modem that contins
RN SIS S0P || [00:00:ca:03:0£:8a [
00:00:ca:03:11:46 f—{ The current time-out for the bridge is 300 seconds which means that if
00:00:ca:03:15:69 | | oneof the currententries does not communicate during the 300 second
00:00:ca:03:15:6a window its entry will fall out of the table. If one communcates with
00:00:ca:03:29:3f the device (e.g. ping) it should (re)enter the table. Note that
00:00:ca:03:29:40 if two similar mac addresses show up in the table as below:
00:00:ca:03:2d:¢cd 00:00:ca:03:60:49
00:00:ca:03:2d:ce 00:00:ca:03:60:50 <--- correct mac
00:00:ca:03:3b:23
00:00:ca:03:3b:24 The valid mac address will be the larger one.
00:00:ca:03:61:84 | -
00:00:ca:03:70:£3 |
- 00:00:ca:03:70:£4 |
< 00:00:ca:03:72:b2 (¥

I Lookup l Clear

mac addresses from modems and PCs that the bridge has recently leamed.
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Now your Stealth field unit can “view”
headend data from the PathTrak Return Path
Monitoring System. Simply put, you can be
two places at once to quickly find and fix the
source of ingress while cutting down on drive

time, manpower and work-related frustration.

© 1999 Wavetek Wande! Gollermann

Headend

Not bad for a day's work. Just one catch —
you can only get this Find & Fix solution from
Wavetek Wandel Goltermann. Want more good
ideas? Take a look at our full line of Find & Fix
solutions at www.wwgsolutions.com or call
us at 1-800-851-1202 and 317-788-9351.

WAVETEK
WANDEL
GOLTERMANN

Communications Test Solutions




power levels as well as obtain current in most cases unless otherwise speci- Because every modem has two

health data (via Update Health func- fied. Note that although a legacy cable ports, Ethernet and cable TV (LANCi-
tion), a technician can determine what ~ modem (LANCity) is used as the ex- ty calls this Unilink), two groups of
has changed since the last Health up- ample, all these same functions apply devices are contained in the bridge
date or since initial installation. to Data Over Cable Service Interface forwarding table. These two different
Specification (DOC- ports are displayed in two different ta-
SIS) modems. bles on the application’s screen. You
“One of the most | lThe bridging clan.use lhislfunclion z;(s z;:way to finld
. . table represents one devices on the network. For example,
obvious ways noise of the n?ost useful you can verify the actual MAC adci)ress
_affECts cable _modems functions in the used by a customer’s PC (especially
s by generating erronr toolkit. (See Figure 5 useful if you believe the customer is
packets 3 on page 74.) This not using DHCP and has a different
function reads the machine connected to the modem).
bridge-forwarding This information would be found on
table on the cable modem that is a the Ethernet side of the modem.
Blllldlllg hridges dynamic holding place of MAC ad- The Unilink side of customer
The rest of this article will highlight dresses that have been “learned” by a modems would enable you to locate
some unique functions available for modem. This table works similarly 10 other devices on a particular fiber
troubleshooting high-speed data. Al- a router’s bridging table by learning node. This functionality exists for
though these functions will be ex- the MAC addresses of devices that headend modems (or CMTS in DOC-
plained in the context of the Bahlmann have talked recently. The default SIS) as well; however, in this case the
Tools, the underlying application re- time-to-live for bridging table entries Unilink side represents devices on the
sponsible for providing each function is 300 seconds, so only devices that fiber node, and the Ethernet side rep-
will be identified. Simple network have recently talked will be located resents servers, switches and routers
management protocol (SNMP) is used in the table. on that network segment. >

| TROUBLESHOOTING TOOL LISTEN FUNCTION

The bottom of this page has Instructions on the use of LISTEN:

Listening to Device at:
ip address = 10.128.44.51

mac address = 00:00:ca:03:61:84
DHCP Server Traffic = 1 packet(s)

871663282.529886 Packet anrived on Friday August 15 12:41 22

recejved on address 24.128.1.34

xid=0x846103ce secs=17 flags=0x2c06

chaddr: 00:00:ca:03:61:84

unpacked payload:

ht=1:ha=00.00.¢8.03.61.84:ci=0.0.0.0:gi=24. 128.44.1:38=0.0.0.0:yi=0.0.0.0:flags=513,514,515,523 524,525 .vm=rfc1048:

unregistered host=<00:00:ca:03:61:84> sending Dynamic BOOTP -- ignored
BOOTP Server Traffic = 1 packet(s)

871663323.249390 Packet arrived on Friday August 15 12:42:03

received on address 24.128.1.92

x1d=0x846103ce secs=17 flags=0x2c06

chaddr: 00:00:c2:03:61:84

unpacked payload:

ht=1:ha=00.00.ca.03.61 .84:ci=0.0.0.0:gi=24.128.44.1:sa=0.0.0.0:yi=0.0.0.0:ﬂags=513,514,515,523,524,525:vm=rf01048:

seeking BOOTP client(1,6,00:00:ca:03:61:84) on subnet 24.128.44.0
BOOTP packet from <00:00:ca:03:61 84> configured with <0.0.0.0>

Reply Host stucture:

ht=1'ha=00.00.ca.03.61.84:ci=0.0.0.0:gi=24.128.44.1 :3a=24.128.1 .92:y1=10.128.44.51 :flags=1,3,6,7,13,15,66 67,513,514 515 S:
24.128.52.6 24.128.1.80:12=0.0.0.0:bs=1 ‘dn=ne.mediaone netsn=chdhcp02:bi=lusrititpizionhil’24. 128,44, Obasic:

[ Back Disglgy] [ New Seamﬂ [ Listen Agaiﬂ
Ly
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Come see us at Cable 2000.

And see what Com21 can do for you.

At Com?21, it all starts with innovative broadband solutions. But we don't stop there. We
make it easier and more cost-effective for cable operators to provide high-speed Internet
access, with an array of services that translates into fewer hassles and higher profits.

Our InstantNet™ online store, for example, eliminates the cost of storing and delivering
cable modems while making things more convenient for your customers. Our co-
marketing programs can help you increase sales while saving money on advertising.
And we're continually adding new layers of support to meet your customers’ needs.

Com2I is a recognized leader in the global broadband market.* An industry pioneer,
we continue to focus exclusively on cable technology, with end-to-end solutions ranging
from CableLabs® Certified™ modems to groundbreaking headend units.

To learn more about what Com21 offers, come see us at the Cable 2000 show in

New Orleans. Just look for the crowd around Booth 3363.

ClOM[21}

Imagine the Internet without the wait”

*Number one in Eu and number three worldwide, according 10 a Dell Oro Group study based on second half of 1999 revenucs.
| ©2000 Com2l, M?\T‘ s reserved. Com21 is a registered trademark, and the Com21 logo, Imagine the Internet without the wait, and

the Red Door design are trademarks. and InstantNet is a scrvice mark of Com21, Inc. The ct casteiaps cextined Desi mark, and the
terms “CableLabs Certified” or “Certified by CableLabs™ are centification marks of Cable Television Laboratories, inc. cannot be used
without authorization of Cable Television Lab ies, Inc.




Result of ping:
ip address = 10.128.44.51
mac address = 00:00:ca:03:61:84

TROUBLESHOOTING TOOL PING FUNCTION
|

72 bytes from 10.128.44.51:
72 bytes from 10.128.44.51:
72 bytes from 10.128.44.51:
72 bytes from 10.128.44.51:
72 bytes from 10.128.44.51:

----10.128_.44.51 PING Statistics----
S packets transmitted, 5 packets received , 0% packet loss
round-trip {ms) minfavgimax = 4/6/10

icmp_seq=0. time=7. ms
icmp_seq=1. time=10. ms
icmp_seq=2. time=5. ms
icmp_seq=3. time=4. ms
icmp_seq=4. time=6. ms

[ping Again

Back to Displ;z} [ Newr Search

TROUBLESHOOTING TOOL CLEAR

ERRORS FUNCTION

|Tot. UL Pkts
Pktsierror

13965903
56314.125

Tot. UL Pkts 70
Pktsferror 0

R

Listen to your system
The listen function shown in Figure 6
(on page 76) allows the log file of the
DHCP/BOOTP (boot protocol) servers
to be viewed for a specific device. The
log file contains important informa-
tion regarding the transaction between
the DHCP/BOOTP servers and clients
(PCs and modems). The troubleshoot-
ing tool has the ability to parse this
file, extracting any transactions from
specific devices. From these log en-
tries, you can determine what (if any)
response is destined for specific
clients. You also can determine which
clients are requesting, who is getting
answered, and what configurations (or
DHCP options) are being sent to the
clients from the servers.

The ping function shown in Figure
7 remains a useful tool in trou-
bleshooting cable modem and PC
problems. The troubleshooting tool
uses a particular version of ping that
provides statistics on packet loss and
round-trip times. These statistics are

78CTO5|00

helpful in summarizing the results.

Fairly regularly, the broadband de-
livery medium becomes noisy. While
noise can show up in many different
ways in broadband, one of the most
obvious ways it affects the modems is
generating error packets. When cus-
tomers complain about slow speed or
intermittent connections, there is a
good chance that the broadband deliv-
ery medium is noisy.

Your plant operations group can use
the Clear Errors function shown in
Figure 8 to check the progress of
cleaning and tuning the broadband
delivery medium or verifying the
modem operations.

Additional functions

Some other functions worth noting
include Reset (enables a cable modem
or CMTS to be reset remotely), IP and
Port Filter (enables a cable modem or
CMTS port or IP filters to be read/set
remotely), port scan (enables a com-
puter’s transmission control protocol,

or TCP, application ports to be
scanned, thus identifying which appli-
cations are running, such as Web

FTP, TELNET, SMTP and so on rd-
motely) and history (enables a cable
modem or CMTS status log to be read
remotely).

Being able to perform these fung-
tions on any given device enables
morte sophisticated troubleshootirlg
earlier in the problem resolution
phase. Before the troubleshooting|tool
existed, many more problems reqpired
sending technicians to repair minbr
configuration settings. Today, armed
with an ever more sophisticated tpol-
kit, BSRs are able to localize and ¢or-
rect an increasing number of prollems
over the phone—keeping trucks
rolling to more installs rather than
routine service calls. ©+

Bruce Bahlmann is senior systems dngi-
neer for MediaOne’s Internet Servicts
Group. He can be reached at
bahlmann@bigfoot.com.
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The 3Comi" FomeUamnece™
Cakdr Modemn Exoermyd

When vour subscribers have the world best-selling .

modem brand, their cable Internet experience
will be nothing short of siimazing. Partner with
3Com and take advantage of a five-vear
limited warranty on our easy-to-use products,
comprehensive joint marketing programs and
tech support that won't et you down. At 3Com,
we can help vou make quicker connections with
your consumers. Trust us —vou'll like the view from
 the i@ﬁ-\‘igi;us at www.3com.com. =
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While today’s home networks
are focused primarily on com-
puter networking (file and
printer sharing, for example)
and shared broadband Internet
access, tomorrow’s networks
will demand more sophisticated
connections.

Future home networks will need to be
able to process a number of applica-
tions, including home control and au-
tomation, personal computer (PC)
networking, home theater and
audio/visual component interconnects,
and whole-house media and entertain-
ment distribution.

While some multiple system oper-
ators (MSQOs), such as Cox Commu-
nications, are working with home
builders to create master planned
communities with all of the neces-
sary wiring for home networking ap-
plications, the industry is faced with
an entirely different scenario for ex-
isting homes.

No new wires

From a cost and labor standpoint, a
“no new wires” approach makes the
most sense for cable operators looking
to support a home network, both to
distribute their existing services and
to launch new ones. This approach
has a number of possible incarnations,
including the use of existing tele-
phone wiring, electrical wiring or the
ultimate solution—wireless.

One of the leading standards today
is HomePNA, which uses existing
telephone wiring to carry data at up to
10 Mbps. “HomePNASs 1.0 specifica-
tion was the first open industry stan-
dard based on no-new-wires
approach,” says Cyrus Namazi, Home-
PNASs chairman. “The organization
has been instrumental in paving the
way and laying the foundation for
consumer networking by rapidly
bringing to market reliable, affordable
and interoperable products.”

While HomePNA transmission rates
preclude bandwidth-intensive multi-
media and video transfer, it is ideally
suited to Internet sharing, peripheral
sharing and gaming.>
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The Ultimate RF 3ignal and Gable

| m Management Network!

-v‘

Paxem Psmtng

o MAXNET™ provides users with an unlimited
number of module configurations to choose
from so that they can easily implement their
network in any manner they desire.
The product lineup includes single
function splitting/combining modules
(eg. 16, 8, 4 and 2 ways),
combination splitting/combining
modules (eg. dual 4-way,
4-way/2-way), directional coupler
modules and filter modules.

MAXNET’s 5 rack unit vertical
chassis is capable of housing up to nine
16-ways, eighteen 8-ways, thirty-six 4-ways
or fifty-four 2-way's!

MAXNET’s 1 rack unit horizontal chassis is
capable of housing up to two 16-ways,

four 8-ways, four 4-ways and twelve
2-ways.

* MAXNET’s digital ready, high performance
BNC, CamPort® or Digiport F connectors
are available on all modules.

¢ MAXNET’s padding and signat monitoring
can be performed without interfering
with cables or having to remove

the module from the chassis.

¢ MAXNET™ was developed by
combining a comprehensive market

LXK, 4

analysis with an innovative and practical design
approach. MAXNET™ provides the ultimate solution
for your RF splitting/combining management networks.

P
.“' | Tecchrllologies inc.

[ Y ¥ v;-* “Innovative solutions for Information networks*
Member APX) Group
Pae . Pasieg

Go Digital with MAXNET'™ 1-800-565-7488

www.pci.com sales@pci.com




> [Getting the Gear

There are a gazillion vendors and
organizations offering home network-
ing solutions. Here’s a look at a few.

 Telephone line
ADC T lc communications
“roadband Networks Division
(612) 938-8080
www.adc.com

Avio Digital Inc.
(650) 598-4800
www.aviodigital.com

HomePNA
(925) 277-8110
www.homepna.org

Intel
(877) 649-5817
www.intel.com

Motorola—Multimedia Group
(215) 323-1874
www.mot.com/multimedia

Zoom Telephonics
(617) 423-1072
WWW.ZOOm.com

-Power line
Intelogis Inc.
(801) 571-4000
www.intelogis.com

Phonex Broadband Corp.

(801) 566-0100
www.phonex.com

Power Trunk Corp.
(613) 271-2009
www.powertrunk.com

Wireless

3Com

(408) 326-5000
www.3Com.com

Blootooth Consortium
www.bluetooth.com
bluetooth-info@intel.com

Cabletron Systems, Inc.
(603) 332-9400
www.cabletron.com

HomeRF Working Group
www.homerf.org
(503) 291-2563

Lucent Technologies
Microelectronics Group
(888) 4Lucent
www.lucent.com

ShareWave Inc.
(916) 939-9400
www.sharewave.com

Silicon Wave
(858)-453-9100
www.siliconwave.com

“HomePNA technology is connectivi-
y agnostic,” says Namazi. “The tech-
10logy is designed to complement
-able, xDSL (digital subscriber line),
SDN (integrated services digital net-
work), analog telephone or wireless
satellite connections into the home.
vore specifically, it extends the reach of
Jhe broadband connection from the side
of the home to the rest of the home.”
Namazi adds that using a PC with
he appropriate hardware and soft-
are, or a dedicated bridge, HomeP-
A can bridge to phoneline,
owerline and wireless media.
A number of companies today are
sorking on HomePNA solutions.

-

Intel's AnyPoint Phoneline Home Net-
work peripheral component intercon-
nect (PCI) card will deliver 10 Mbps
data rates and will be able to distrib-
ute full motion video down the road,
according to the company.

Motorola’s PL 100, the first Data
Over Cable Service Interface Specifi-
cation (DOCSIS)-certified home net-
working-capable cable modem, uses a
HomePNA 2.0 interface to support
multiple PCs with data rates up to
10 Mbps.

“This product will not only deliver
fast Internet access to every compuier
and device in the home, but will form
the basis for a family of advanced ser-

vices from telephony to security to re-
mote monitoring,” says John Burke,
vice president of marketing for Mo-
torola’s IP (Internet protocol) Network
Systems group.

The modem’ software includes a dy-
namic host configuration protocol
(DHCP) server and network address
translation to enable Internet sharing
using a single IP address. Its network-
ing software also allows peer-to-peer
networking and sharing of peripherals.

“The certification of the first Home-
PNA DOCSIS-compliant gateway
product demonstrates the continuing
innovation of the vendor community
based on the DOCSIS technology,”
says David Bukovinsky, vice president
of broadband services and technology
at CableLabs.

ADC is using HomePNA technology
to tackle the home networking dilem-
ma before even entering the home by
integrating it into its cable telephony
residential gateway. “The Homeworx

> | The Network Goes Home
Today's home networks are fo-
cused primarily on computer
networking and shared broad-
band Internet access. Tomor-
row'’s home networks will be a
different story altogether. These
networks will be required to
handle a number of applica-
tions, including home control
and automation, personal com-
puter (PC) networking, home
theater and audio/visual compo-
nent interconnects, and whole-
house media and entertainment
distribution.

While the concept of home
networking is a nifty one, cable
operators first must decide
whether supporting certain
home network applications
makes good business sense.
From there, you must decide
which specific types of network-
ing technologies to support, and
you've got plenty to choose
from—HomePNA, Bluetooth
and HomeRF are just a few.

05|00 CT83



IP-ISU is a primary-line, externally
mounted HFC (hybrid fiber/coax) net-
work interface unit (NIU) that pro-
vides full IP telephony and DOCSIS
1.1 data,” says Ham Mathews, director
of marketing for ADC’s broadband
networks division.

“Not every piece of home
networking) technology
makes sense as a cable

offering.”

—Jay Junkus, KnowledgeLink

“The IP-ISU will connect voice and
data services over existing twisted-pair
residential wiring using HPNA as a
transmission method.” Although
ADC’s IP-ISU mainly supports primary
line IP telephony, the use of HomeP-
NA now also will enable home net-
worked telephones and computers
(with the addition of some software)

A new twist

Also on the telephone wiring front,
Silicon Valley start-up Avio Digital has
introduced a technology dubbed Me-
diaWire, which promises to deliver
multimedia applications over a home
network at speeds of up to 100 Mbps
in its first-
generation
product. Avio
enables a sin-
gle phone line
to simultane-
ously deliver
32 audio
channels at
24-bit, eight
separate Moving Picture Experts
Group (MPEG)-2 video channels at 6
Mbps each, 16 separate phone lines,
and 12 Mbps of bandwidth for serial
control or transmission control proto-
col/Internet protocol (TCP/IP) data.

In terms of reach, Avio Digital says
its MediaWire product will enable
connectivity of more than 100 feet be-

tween devices using Category-3 (CAT
3) wiring; using CAT-5 wiring, device:
can be up to 300 feet apart. Perhaps
best of all for the operator, Avio says
its network will function even over
existing poc r cuality wiring, including
unshielded twisteJd-padr “Bell” wiring
and untwisted “Quad” wirc.

The original equipment manufactur
er (OEM) solution, which sells for less
than $10 per chipset, already is ship-
ping and was demonstrated in a Scien-
tific-Atlanta set-top box at the
Western Cable Show two years ago.

“Cable set-top vendors have been a
target market for Avio Digital since
the company first went public with
MediaWire—we are looking at both
MSOs and set-top box vendors as
partners for MediaWire integration,”
says Penny Johnson, director of mar-
keting for Avio Digital.

“The company announced at the
CES 2000 show in January that we
had demonstrated M¢diaWire running
over cable coax to the CablelLabs

WE DON'T HAVE THESE AT IES !
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Consortium, and Avio Digital is cur-
rently in discussions with S-A, Gl/Mo-
torola, Charter and several other MSO
and set-top vendors about Medi-
aWire—all of these discussions have
met with positive responses from
these vendors,” adds Johnson.

The demo with S-A sought to show-
case MediaWire’s ability to distribute
audio, video and control signals using
a set-top as the central control device.
For S-A, it was a perfect fit.

“Certainly, we think the set-top—be-
cause it is connected 1o the TV, it’s typ-
ically always on, and you don't have to
wait a long time for it to boot up—
makes a perfect (device) as the home
network controller,” says Bill Wall,
chief scientist for Scientific-Atlanta.

Wall doesn't see any clear winner in
the home networking arena and says
his company is looking at a number of
technologies in addition to the Avio
solution, including wireless.

“It’s fairly clear right now that Blue-
tooth is going to be very popular, and

we're certainly working in that arena,”
says Wall.

Power the home network
Another “no new wires” solution
uses electrical wires—a compelling
argument when you consider that vir-
tually every room in the United States
has an electrical outlet. One provider
in this arena is Power Trunk. Accord-
ing to the company, its Channel-
Adaptive Technology can transmit
data at rates up to 100 Mbps over
power lines and at even higher rates
over twisted-pair, making it ideal for
video and multimedia applications
delivered via a cable modem gateway.
Its first product, the PT4400 Inte-
grated Power Line MAC/PHY (media
access control/physical layer), is a low-
cost complementary metal-oxide semi-
conductor (CMOS)-based technology
initially capable of data rates up to0 25
Mbps. The product uses bandwidth
above 3 MHz to improve channel re-
sponse and available bandwidth.

A similar yet lower data rate prod-
uct soon will be offered by Phonex
Broadband. Phonex’s solution will en-
able data rates of up to 10 Mbps over
home power lines by using integrated
circuit (IC) technology.

“Our power line carrier product will
act as bridge to other networking
schemes like HomePNA and Home-
RE” says Guy Standing, director of
sales and marketing for Phonex. “Our
first product will be equipped with
Ethernet connectors since most of the
devices that need linking today have
RJ45 Ethernet connections. We will
have USB and other connectors short-
ly thereafter.”

Wire ... less

One technology cat¢hing the atten-
tion of many today is wireless home
networking. Its appeal is obvious.

“Wireless is probably the easiest
(home networking technology) for an
operator to support bécause you don't
need to worry about the availability of

~ When it comes to data services
l What you don’t know costs you money,.
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outlets where you need them, and in-
terference and ingress concerns are
minimal,” says Jay Junkus, president
of KnowledgeLink.

wireless front, however, is Bluetooth.
The Bluetooth Special Interest Group
(SIG), led by 3Com, Ericsson, IBM,
Intel, Lucent, Microsoft, Motorola,

predicts more than 660 million Blue-
tooth units will ship by 2005.

While there aren't any products on
the market today usirig Bluetooth, a

Nokia and Toshiba,
today counts more
than 1,200 member
companies.
“Bluetooth em-
ploys a frequency
hopping, spread-

number of companies have announced
plans for product avaability this year.
Merk’s Silicon Wave i one of those.
The company is working on a single-
chip cable TV tuner I{ solution,
which will be designex to support
DOCSIS cable modemni specifications.

It’s fairly clear right
now that Bluetooth is
going to be popular, and
we’re certainly working
in that arena.”

—Bill Wall, S-A

The HomeRF Working Group, a
consortium of 80-plus companies
formed in March 1998, has developed
a specification for wireless home net-
working called Shared Wireless Access
Protocol (SWAP). SWAP is designed
to carry voice and data traffic at up o
2 Mbps using 2-FSK (frequency shift
keying) modulation. It operates in the
2,400 MHz band and uses a digital fre-
quency spread spectrum radio.

A more promising standard on the

spectrum technique
and hops very
quickly—1,600 hops
per second using short data packets,”
says Chuck Merk, vice president of
broadband access products for Silicon
Wave.

Bluetooth uses binary Gaussian FSK
modulation to enable data rates up to
1 Mbps, limiting its use for video and
multimedia. However, Merk says Blue-
tooth’s fast hopping rate gives it an
edge over HomeRF or the Institute of
Electrical and Electronics Engineers
802.11 spec. Cahner’s In-Stat Group
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Making choices

Obviously, cable operators have a
handful of home networking options.
Before adopting any specific technolo-
gy or choosing to support home net-
works in general, be sure and keep
these few things in m/nd.

“First and foremost, an operator
needs to be concerned about the po-
tential profitability of a service offer-
ing,” says Junkus. “While tying
together PCs, entertainment centers
and information appliances may be a
neat idea for consumers, not every
piece of the technology makes sense
as a cable offering.” |

Secondly, Junkus suggests running a
cost-benefit analysis of home network-
ing for current and future service rev-
enue generation. Examples include
personal TV, home security and appli-
ance control—all of which consumers
may be willing to buy'monthly.

“Third, an operator contemplating
any offering based on jn-home net-
works should have a glan for qualify-
ing or certifying the cénsumer’s
network,” cautions Junkus. “If you are
planning to support sarvices based on
that network, you neetl to be certain
the network can suppert your offering
without extensive trouble-shooting
and service calls.”

Richard Annibaldi, senior manager
of technical research f¢r Pioneer New
Media Technologies, ethoes this senti-
ment. “Besides avoidirjg new wiring,
cable operators may want to consider
how widely supportedian approach is
and whether it compli¢s with any ex-
isting standards.” G+

Doug Larson is senior editor of “Com-

munications Technology ” Did this story

help you? E-mail jwhalén@phillips.com.
|
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HDTV Sets Sell, but Cross-Industry
Inertia Remains

By Arthur Cole

Nearly a year-and-a-half into the Players’ positions
yay

transition, industry groups are It's only natural that each industry
still squabbling, the govern- group has its own best interests at
ment is getting annoyed, and heart with the advent of something
the masses don't seem to be like HDTV. Consumer electronics
exactly eager. So what's gone manufacturers want to sell more and
wrong? And is there a way better TV sets, and they accuse
out of it? Fortunately, the broadcasters of dragging their feet in
problems are not insur- gelting the signals on the air. Broad-
mountable, and the process casters don’t want to put signals on
could easily get back on the air that nobody can watch, and
track with a little good old- they accuse the set manufacturers of
fashioned cooperation. Al- failing 1o develop sets that can pick
ready, there are signs that up the HD signals without a lot of
the industries are starting to  expensive aerial equipment. And
work together again and cable? Well, everyone is mad at
that the government is cable operators, accusing them of
ready to take on the leader- being unwilling to pass through HD
ship role. signals in all their glory. >

0O5/00CT9’



Because cable owns the widest pipe
into the home, the industry is in the
driver’s seat when it comes to HDTV,
Without cable on board, few viewers
are going to make the investment be-
cause they'll receive only a few over-
the-air channels. Fortunately, most large
cable operators are enthusiastic about
HDTV, if only because it gives them a
competitive advantage over satellite.

““The big question, of
course, is whether the
technology will catch
on with viewers.”

“HD will be very good for us if con-
sumers embrace it,” says Jim Chiddix,
vice president of engineering at Time
Warner. “Cable has more bandwidth
to carry HD than satellite.”

Think about it. A typical cable plant
will carry the simulcast feeds of a
handful of broadcasters, plus marquee
cable networks. Satellite, if it wants to
provide a service equivalent to cable,
will have to carry the cable nets plus
all of the broadcasters that launch HD.
That's about 1,500 simulcast feeds. All
that data funneled through one or two
satellites will put a damper on other
advanced services as they come down
the pike.

Hurdles, past and future

But the big question, of course, is
whether the technology will catch on
with viewers. Opinions vary, but many
observers say HD will be a big hit if
programmers support the format from
the outset and set manufacturers can
get the price down to a reasonable
level. Both of those requisites seem to
be falling into place.

Broadcasters in the top markets are
putting out a fair amount of original
HD programming and are simulcast-
ing their regular programming, even
though few sets have found their way
into consumers’ homes. Thank the
Federal Communications Commission
for giving the broadcasters a little
push in that direction. And a number
of cable programmers, such as HBO,

92CTo5|00

are offering HD movies, sporting
events and other specials. At the same
time, set prices are coming down. Sony
and Panasonic are offering cathode-ray
tube (CRT) screens in the $3,000 to
$5,000 range, with larger projection sys-
tems coming in around $7,000.

This is still a stretch for middle Amer-
ica, but it’s better than the $10,000-plus
models of just a few years ago. And the
sets are selling. More
than 150,000 units
have shipped since
they went on sale in
August 1998, accord-
ing to the Consumer
Electronics Associa-
tion. In January, man-
ufacturers shipped
more than 20,000 sets, a 475-percent in-
crease over January 1999. The CEA pre-
dicts that 10 million sets will have sold
by 2003, with an installed base of 30
million sets by 2006. (See Table 1 on
page 96.)

For cable operators, the crucial
question is whether it is in their best
interests to deliver anything less than
the full resolution they receive from
broadcasters and other programmers.
Most programmers will cry foul should
they be prevented from reaching view-
ers in full HD, and that’s a reasonable
concern for those providing premium
movies and other entertainment pro-
gramming. But do consumers possess
a real and pressing desire to view C-
Span or CNN in HD?

“There’s no hard and fast rule as to
what quality you have to devote to
each program,” says Don Dulchinos,
vice president of advanced platforms
and services at CableLabs. “There’s the
quality of the program to consider,
whether there’s a lot of activity vs. a
talking head. These will all determine
how much compression to apply and
how much data will be devoted to
each program.”

This fundamental question probably
is one of the issues the FCC will look
into as it commences the first of what
will be many periodic reviews of the
transition process. Already, some
groups are calling on the Commission
to go as far as mandating minimum
display requirements, not only for

HDTV Status

The transition tp digital TV
(DTV) is moving along at a
slow but steady E;pace, but that
fact doesn't necessarily prevent
the broadcast, cable and con-
sumer electroni¢s industries
from taking potishots at each
other. Everyone wants the mar-
ket to pick up speed, but fin-
gers are pointing as to who can
jump-start it.

As the Federdl Communica-
tions Commission begins its
scheduled review of its rule-
making ushering in the DTV
era, there are signs that high-
definition TV (HDTV) could
become a monster, provided in-
dustry leaders b
cooperative skills.

A case in point is the recent
agreement betw¢en the National
Cable Television Association
and the Consunier Electronics
Association to develop a cable-
ready HDTV set! That will go a
long way toward easing con-
sumer fears that|the new sets ei-
ther won't be compatible with
their cable systems or will re-
quire additional hardware to
connect to cable

But other steps need to be
taken. Set manufacturers need
to come up withja good way to
overcome the need for expen-
sive antennas to pull the digital
signals off the aitwaves. This
they promised tq do last year
when some broaglcasters were
pushing for an alternative trans-
mission system that reportedly
fixed many of the HD sets’ re-
ception problems. Its time for
the set manufactiirers to deliver
the goods.

And where d<{s cable fit into

all this? If the te¢hnology catch-
es on with the public, high defi-
nition could very well become
your best friend because you
can deliver it a whole lot easier
than the satellite/folks can.
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> Getting the Gear: HDTV Set Manufacturers

Lest you think that high definition
TV (HDTV) is just a flash in the pan,
think again: All of the following
companies now offer (or will in the
next few months) integrated HDTV
sets. All use a 1080 interlaced scan
format and line doubling, and they
range from 30 to 65 inches wide.
While they're still pricey—from
$3,499 to $11,000 and averaging
about $8,200—they’re clearly here to
stay.

Daewoo
www.daewoo.com

Hitachi
www, hitachi.com

Konka
www.konka.com

Philips
www.philips.com

Pioneer

www.pioneerelectronics.com

RCA
www.rca.com

Samsung (Tantus Digital)

www.samsung.com

Sanyo
www.sanyousa.com

SharpVision

www.sharpelectronics.com

Sony
www.sony.com

Toshiba
www.toshiba.com

Zenith/Inteq
www.zenith.com
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Source www DTVWeb.com ‘

High definition TV sets such as these will spon be entering your
customers' homes in ever-increasing numbers, so it's wise to
start making provision for HD carriage now! Photos courtesy of
Panasonic and Sony

Top left: Panasonic PT42PDI-P
Bottom left: Sony FD Trintiton WEGA
Right: Panasonic CT34WD M60 Tau

cable operators, but forjset manufac-
turers as well.

The cable industry and the manu-
facturers already are 1aking steps in
this direction. The Nati¢nal Cable
Television Association and the CEA
recently announced a sel of specifica-
tions for the cable-ready HD sets,
which would avoid the seed for a sep-
arate converter box.

“Technically, it’s resolved, although
there are still some labeling issues 10
work out,” says Bill Chetk, vice presi-
dent of science and techpology at the
NCTA. “There are some tompanies
that aren’t sure if they want things like
an |EEE 1394 connection, but these
issues can be easily resolyed.”

The agreement specifiés the signal
level and quality of the picture, as well
as the video formats to b¢ used. It also
sets the program and system informa-
tion protocol (PSIP) to b¢ used for on-
screen guides, advisory information
and other program data.

CableLabs has incorporated the
specs into the OpenCable platform 1o
ensure that the sets are fully compati-
ble with compliant cable $ystems. >
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1-NAN® Monitoring Parameters

Imagine live return at Dispatch,
Customer Service and Engineering
computer stations for constant
maintenance monitoring.

The RDU® system opens the way
to a logical, effective return operation.

CABLE RESOURCES INC.

85M Hoffman Lane,
Islandia, New York 11749-5007

FAX: 1-631-234-4436

Call 1-800-537-9995 for
Sales and Product Information!
Visit us @ www.cricabletv.com
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Patent Application including US Patent No. 5,956,074
RDU © 1997-99, Cable Resources inc.

RNS © 1997-99, Cable Resources Inc.
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g, | RIFOCS listened and has answered the call for smaller, g%t
I'\% easier-to-use fiber optic connectivity! RIFOCS now de- A
L rocs livers LC connectors that reduce space requirements in A
s the network by 50%. Not only is this connector user-friendly,
but it offers an audible click when engaged so you know you're con-
nected! The LC connector is the optimal solution for private and pub-
lic networks. Call now and make RIFOCS your fiber optic solutions

provider, See us at: COTScon East 2000; Washington, DC April 17-18 Booth #224
NetWorld + Interop 2000; Las Vegas, NV May 9-11 Booth #2285
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The single biggest sthmbling block
to an HD universe is oyer-the-air trans-
mission. Late last year,'a good 25 per-
cent of the broadcast industry
petitioned the FCC for|the right to use
a competing transmission scheme to
the 8-VSB (vestigial sideband) method
approved by the Commission. The
broadcasters wanted to/use a method
known as coded orthogonal frequency

a PROJECTED
HicH DerNTION TV SALES

1998-2003: 18 million
2004-2005: 10 million
2006: 10.8 million

Source: Consumed Electronics Association ‘

|

division multiplexing ((COFDM),
which already has been adopted in Eu-
rope and Japan; howevdr, it isn't com-
patible with anything cémmonly used
here in the States.

Not too surprisingly, the request was
denied, leaving many bioadcasters
grumbling that the current system
leaves too many dead sjjots in urban
areas and does not work at all with
mobile antennas.

Set manufacturers argue that new
generations of receivers will be able to
overcome this problem, but until
those units hit the masg market, the
transition to HD likely will remain in
the slow lane.

Make haste slowly

Still, s fair to say that there remains
considerable enthusiasni for HDTV
across all of the industrigs involved.
And the transition really is taking
place, although not at the rapid pace
for which some advocates had hoped.

“We are moving forward; there is a
lot of forward momentum,” says Mark
Richer, executive directdr of the Ad-
vanced Television Systets Committee,
which developed the digital broadcast
system. “Broadcasters art implement-
ing digital TV each day. Its just that
some people are losing sight of the
progress we have made.] C+y

Art Cole is a contributingeditor to
“Communications Technology.” To com-
ment, e-mail acole602@ael.com.
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