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Lectro Products' ZTT-UPS
series modular units with
its ferroresonant technology
and "no break,/no data loss"
transferring capabilities
provide rugged, reliable
network powering. It's
technician friendly and field
serviceable. And because
it's totally modular, the
Lectro line of cabinetr
offers a wide range o
installation possibilities to
meet even the most
complex network demands.

Ferroresonant
Technology

Rugged, reliable

system of network
powering...Minimal active
components...2000:1
spike attenuation protects
against input utility spikes
and transient voltages.

—Wr,ur‘-ﬂ

No Break/No Data Loss

Provides clean, no break
transfer to inverter mode...
No Data Loss, high-speed AC
detector circuit senses loss
of AC within a 1/4 wave

g le... Absolutely no break in
the output wave form.

Looks Good

All aluminum construction
for corrosion proof
cabinets...Powder coat paint
available...Modular design
enhances neighborhoo
aesthetics.

Reliable Network Powerln

Field Selectable
Output Voltage

60 VAC or 80 VAC field
selectable outputs...Rated
at 15 amps...Compatible
with today's CATV and
Telephony applications.

The doors have been removed for photographic purposes.

See us at Cable-Tec Expo®’95, Booth # 349/‘/’4‘/

POWER whren It's All On The Line
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Modular Powering

Reliable 24, 36 or 48 VOC
units... You choose the
proper standby
reserve...Load matching
available,

Multiple Cabinet
Configurations

Cabinet size optimized
for location...Separate
generator cabinet
available...Separate fiber
optics electronics
cabinet...Compact design
power node.

Technician Friendly

Al electronics located

on one, 2 Ib. pulFout
module... Design allows the
user to replace inverter
module without disturbing
output waveform in the AC
mode...Easy access test
points on outside, front
panel...No expased points
of electrocution.

L ECTRO

Lectro Products, /nc. 420 Athena Drive Athens, Georgla 30603

800-557-3790

Circle Reader Service No. 1



Optical Terminal Node Cabinet

Reliable

User fFriendly
Cost Saver

Powerful §
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Far more than decorations, IPITEK introduces innovative color WAVELENGTH (nm)

code bands for couplers. Now you instantly recognize coupler 1310 nm 1550 nm

specifications and configurations. Split ratio, operational BANDPASS (Nv)

wavelengths and bandpass are all identified. - single i} 13100r 1550 . 1310and 1550
Poinl 40 40 nm
Save time and money on-site; new color bands are just one Standard  Broadband Extended

reason to use IPITEK couplers in your fiber plant.

IPITEK tests each coupler, WOM and attenuator
before shipment to insure trouble free performance
after installation.

Our components are known for their quality..
now they can be recognized by their True Colors!

For more information call IPITEK today.
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FiIsBer OPTICS

2330 FArRADAY AVENUE O CArLsBaD, CA 92008

619-438-8362 0 FAX 619-438-2412
See us at Cable-Tec Expo, Booth 917-919,
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ALL GUTS=SUPERIOR ATTENUATION

COAXIAL CABLES

Anyway you slice it, manufacturers of
foamed cables have been scrambling to
attain the superior attenuation characteris-
tics of MC? The attempt means increasing our
familiar MC? diameter of .500" to .565" or
.695"; and our .750 " must become .840"
or.860" or 875"

You may still use MC? in one size smaller
than the old foamed diameters. Even more
MC per duct, and easier handling. In aerial

installations, the effects of wind and ice—
loading are reduced even further.

And with the superior attenuation of MC2
you don’t have to clutter your lines with as
many amplifiers — about 20% fewer than
with foamed cables.

Low-loss MC? is your gain in many ways.

TRILOGY LEADS IN TECHNOLOGY

Call or write for a free sample and brochure:

Irilogyy
COMMUNICATIONS INC.
800-874-5649

TRILOGY COMMUNICATIONS INC., 2910 Highway 80 East, Pearl, Mississippi 39208

Circle Reader Service No. 3
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IN PERSPECTIVE

competition in the future is going to be brutal. Today’s cable com-
panies that are preparing to become full service telecommunications
providers can learn a few lessons from the marketing wars that are
filling up so much commercial TV airtime. Take the AT&T/MCI
debate, for example. MCI has been fairly successful in
taking away AT&T customers by touting lower rates, but
loses one in six converts because AT&T literally “buys”
them back with cash payments if they’ll switch back.
When MSOs enter the fray for information and voice
services, you can bet the local telcos will fight hard to

"‘C_E‘D MAGAZINE

VP Group Publisher
William McGorry

Publisher

Robert C. Stuehrk
Editor

Roger Brown, Rbrowner@aol.com
Managing Editor

Dana Cervenka

Contributing Editors
Leslie Ellis, Ellis299@aol.com

keep their present customers. They’ll go after the jugular: Fred Dawson
thf: MSOs will be branded as unkpowledgf:?ble upstarts CONSULTING ENGINEERS
with low-tech networks that pale in reliability when com-  ghajrman
pared with the tried-and-true telephony network. Wendell H. Bailey, NCTA VP,

Those in the know can argue that TV outages are dif- SRS I CE D)
ferent than telephony outages because people use the TV "chihﬂgd, Senior VP, Enincering and
more than they use the phone, and that consumers are fghnollog;f’ﬂf::’\;,m;ﬂ'&g;t';f:”"g an
more tolerant of telephone problems because they can Stephen D. Dukes, VP Engineering, TCI
just hang up and re-place the call. Those complicated and Technology Ventures

cumbersome counter arguments simply won’t work with ?avlid l;'e”owcs, Sr. VPR, Fgg{)f;eeﬁ?g and
the consumer, however. It's a smarter move to improve cchnology, &-ontinental -ablevision
Tom Jokerst, Sr. VP, Engineering, Charter
the neFWOTk- ) Communications
So just how reliable are today’s cable networks, and Earl Langenberg, Executive Director, Growth

Division, US West Communications
Dave Large, Principal, Media Connections

what can be done to improve the numbers?
The Bell companies have a target of 99.99 percent Group
. rehablhyy, or 53 minutes of outage per year. What. is Robert Luff, Chief Technical Officer,
often misunderstood is that that number does not include Broadband Division, Scientific-Atlanta
a rrows In the telephone instrument, the inside wiring or the wiring Pete Smith, VP Engineering, Rifkin &
between the central office and the home. It’s a bench- Associates
Joe Van Loan, Sr. VP, Engineering, Cable Vision

mark for the trunk network and switches.
e a c How do cable companies compare?

David Large, a 30-year cable industry veteran who is
now a consukltant, took a typical hybrid fiber/coax network, broke it
down into segments and determined that signals on such a network
would be “available” 99.92 percent of the time (398 minutes of out-
age per year). Because people aren’t watching all the time, the per-
ceived reliability is 99.975 percent, according to Large’s work.

That may be reliable enough for entertainment video, and it may
actually be more reliable than the phone network, Large argues, but
he nevertheless has some thoughts on improving reliability:

v Putting rings in the fiber network may not be the best use of
money because the fiber network is extremely reliable already;

v Distribution reliability could be improved with hardened power
supplies and status monitoring devices;

v F-connectors could be improved to dramatically improve the
numbers; and

v The greatest contribution could be made by improvements in the
headend through faster repair times and redundant components.

Large estimates that cable systems could reduce outage time to
less than three hours a year by making these improvements. That’s
good news, because unless consumers are convinced that cable net-
work reliability has improved over the years, operators are going to
take a lot of arrows.
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“** MicroStealth

Multi-Ghannel Testing

The Faster, Easier,
Comprehensive signal level meter
for cable TV installers.

Multi-Featured... For the first time,
/ installers can check all channels
quickly and accurately- ensuring
FCC compliance and reducing subscriber callbacks.
MicroStealth’s scan mode displays multiple channels
simultaneously on a single screen. Plus, measure up to
890 MHz for today’s high bandwidth cable systems.

Easy Viewing... View the signal levels on a detailed,
high resolution LCD display -- a feature, up until now,
only available on higher priced signal level meters.

WAVETEK

Circle Reader Service No. 5

-- for under $900
e TSR

Easy to Use... With the press of a single button, cable
installers can easily get a snapshot of the system’s

performance. There is even a one button
Go/No-Go function so you can be sure you are
within FCC compliance on every installation.
MicroStealths are lightweight, rugged and water
resistant, to withstand the abuse of every-day field use.
MicroPriced... The new MicroStealths are yours at
unbelievably low prices. Even the enhanced
MicroStealth MS1200 with 890 MHz frequency

extensions, full scan mode, FCC Go/No-Go, and printer
driver capability, is about half the price you would expect.

All the accuracy, speed and ease of use at a price you
expect from a leader.

Call 1-800-622-5515

Wavetek. ..partners in productivity for over 25 years.

©Wavetek Com., 1935



A Natural Migration

Leadership and vision. That's what sets us Px64 multipoint videoconferencing, TV1 bro
apart in today's environment of converging quality video and cellular telephone tran
technologies. ADC Video Systems is leading the

migration to advanced video and telephony The flex|b|I|ty to meet the needs of today s M2 ‘
network services with a clear vision and solution  wi ' Jetermine tomorrow'
for your future - all while meeting your ' h
demanding requirexr)ents today.
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Bell Atlantic backs off HFC builds,
cites reduction in costs for digital nets

With its efforts to begin constructing its
hybrid fiber/coax video dialtone systems set
back by lengthy delays within the Federal
Communications Commission, Bell Atlantic
last month informed the FCC it was withdraw-
ing those applications, opting instead to take
advantage of price decreases and improved
fiber to the curb technology to build switched
digital video networks, according to a compa-
ny spokesman.

The action covers about 3 million homes in
and around Philadelphia, Baltimore,
Washington, D.C., northern New Jersey and
Hampton Roads, N.J.

The announcement comes as a blow to
companies that manufacture HFC gear, yet
gives established cable companies in those
communities more time to prepare for compe-
tition from the huge telco. Vendors who were
interviewed with the understanding they would
not be quoted expressed some disappointment,
but noted that there is plenty of business still
to be won, and that HFC networks continue to
be the most cost-effective method to build
broadband networks.

Fiber to the curb is considered by many to
be much more elegant and reliable than HFC
networks because the topology pushes fiber
extremely deep into the network. But the elec-
tronics are considered expensive, and each TV
and/or VCR served would need a set-top to
convert digital signals to analog format.

Insiders at Bell Atlantic have hinted for
months that the RBOC wasn’t really happy
building what amounts to a typical cable net-
work, preferring instead to push digital and
fiber optic technology as far as possible to
avoid building what it believes to be an
already obsolete network.

Bell Atlantic engineers are expected to
adopt technologies like those offered by
BroadBand Technologies, in which the compa-
ny purchased $7 million in warrants for the
company’s stock in a “purely financial” trans-
action that company executives said was unre-
lated to the decision to pursue FTTC technolo-
gy. BA already uses BBT gear in its Dover
Township, N.J. video trial.

BBT reportedly has made significant
progress in cost reducing its equipment, with
prices falling by 50 percent over the past 10
months, according to statements attributed to
Rick Jones, BBT’s executive vice president.
Some analysts say switched digital gear has
reached cost parity with HFC for networks that

would serve densely populated areas. Others
remain skeptical, however.

For example, a spokesman from Pacific Bell
Video told sister publication MultiChannel
News that it plans to continue its widescale
deployment of HFC networks as aggressively
as ever because the company is convinced it
can save millions in maintenance costs with
the approach.

Just a few weeks ago, the company named
Scientific-Atlanta its key supplier and integra-
tor of a video delivery system that includes
analog and dig-
ital headend
gear and set-
tops. PacBell
and PacTel
Video Services
both intend to
purchase up to
$150 million in
equipment
from S-A over
the next three
years.
Specifically, S-
A will provide

Insiders at Bell
Atlantic have
hinted that the
RBOC wasn’t
happy building
a typical cable
network analog boxes
that offer on-

screen graphics, PPV ordering and a variety of
other features. Digital set-tops will provide full
interactivity for movies on demand, games,
shopping and other applications. These units
will feature the new PowerTV interactive oper-
ating system.

Also going full steam ahead is Southern
New England Telephone, which has also cho-
sen to use the HFC model.

Perhaps not so coincidentally, Bell Atlantic
recently partnered with Nynex to invest $100
million to acquire 45 percent of CAI Wireless
Systems, an operator of several microwave
MMDS systems. Through that investment, the
two RBOCs have licenses to deliver video in
metropolitan New York City, Albany, Buffalo,
Syracuse, Boston, Hartford, Providence,
Rochester and Norfolk, Va. After closing some
other deals, the company expects to acquire
licenses for Pittsburgh; Cleveland; Bakersfield
and Stockton, Calif.; Philadelphia; Baltimore;
and Washington, D.C. The latter three cities
are locations where Bell Atlantic will not build
HFC networks.

PacTel also announced its intention to enter
the “wireless cable” market in late April by

acquiring 100 percent of the stock of Cross
Country Wireless, which holds licenses to pro-
vide microwave video in Los Angeles and
Orange counties as well as the cities of
Riverside and San Diego. The deal is valued at
$175 million: $120 million in stock and
assuming $55 million in debt. Cross Country
has been operating since April 1991 and now
serves about 42,000 subscribers in Riverside
with 31 channels of video.

PacTel intends to spend another $20 million
or so to build out a digital MMDS system to
serve these areas as a complement to the HFC
network it’s building that will one day trans-
port both video and telephony services, said
Michael Fitzpatrick, president and CEO of
Pacific Bell Enterprises. That digital network
will be used to offer near video-on-demand as
well as traditional cable TV services and local
channels. “It’s a real jump start to the video
dialtone program we continue to build out,”
said Fitzpatrick.

The company decided to buy into MMDS
because it provides a method to compete in
video without having to build a massive infra-
structure, Fitzpatrick said. “There’s a crying
need for an alternative to existing cable ser-
vice,” he said. “Consumers want more choice, *
reliability and programming than they get
today.”

With the acquisition, PacTel now has the
ability to serve more than 5 million homes in
southern California with a digital network that
should come on line by the end of 1996. In
contrast, the wired HFC network project is
slated to pass just 1 million homes at the same
point in time.

TGl ventures into
on-line data services

Need further evidence cable operators are
targeting the on-line data services for their
next meal? Look no further than Tele-
Communications Inc., which last month said it
plans to develop high-speed, next-generation
Internet services for homes and businesses,
using its cable TV infrastructure,

TCI Technology Ventures will team with
venture capitalists Kleiner Perkins Caufield &
Byers to start up “@Home,” an on-line ser-
vice, based on Internet Protocol, that will pro-
vide computers in homes and businesses multi-
megabit per second connectivity to the Internet
and other services. The new company will be
headquartered in California’s Silicon Valley.

TCI intends to develop the service and offer
it to other MSOs under an arrangement similar
to its “Headend in the Sky” concept where

1" CED: COMMUNICATIONS ENGINEERING & DESIGN JUNE 1995



To help you plant the seeds of progress,
Janet Burton goes back to her roots.

Janet Burton
Sprint/North Supply
Netional Market Manager — CAT)

Janet Burton's experience in cable programming is a special asset now that she’s on the equipment
side of the industry. It’s helping her make Sprint/North Supply your best choice for a full-line

national distributor.

As 2 marketing strategist, Janet identifies the best mix of products, so we can give you a complete
selection from a wide range of suppliers. To provide the services you need, Janet draws on her
own marketing experience and Sprint/North Supply’s product expertise. She listens to our
customers .. . talks to manufacturers ... develops and studies market research.

Then we deliver it all through a system that incorporates friendly, knowledgeable service
reps ... on-time delivery from 10 well-stocked distribution centers nationwide. ..
and growing data capabilities for rapid communications.

So as you branch out with new and better networks, let Janet Burton’s know-how feed your
progress. For broadband, telecommunications and data products, call Sprint/North Supply,
your full-line national distributor. We’ve got what it takes to help you grow.

FREE BROADBAND CATALOG. Call to request a copy of our new broadband catalog or any of the
complete family of catalogs offered by Sprint/North Supply. .
P Y & yep PP¥ OnLine, On Call, On Time

1-800-639-CATV = Sprint
See us at Cable-Tec Expo, Booth 185. Gircle Reader Service No. 7 S North Supply
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compressed video programming is sold to
other MSOs who either can’t, or don’t want to,
foot the bill for digital equipment.

As part of the development process, TCI
will issue a request for proposals for high-
speed cable modems. TCl is said to be favor-
ing modems that use a telephone return
because such units will be less costly and
avoid the problems associated with the sub-
split return path. Cost models suggest modems
need to be priced at less than $300 and drop
from there. Today’s modems that offer high
speed communication in both directions and
require a return path link cost upwards of $500
each.

Using the telephone return also won’t force
operators to build two-way plant immediately.
Today, less than 5 percent of the cable plant is
two-way activated.

During last month’s National Cable Show in
Dallas, at least 10 different companies were in
attendance talking about such units (see cover-
age beginning on page 104).

Service will be offered in two or three
select markets beginning early next year, said
Bruce Ravenel, COO of TCI Technology
Ventures.

Will Hearst, former newspaper publisher
and VP of Hearst Cable Communications who
is now a partner at Kleiner Perkins Caufield &
Byers, will serve as the service’s CEO.

More information about the @Home service
can be found on a new Internet home page:
http://www.home.net.

Time Warner takes
stake in ITV venture

Time Warner Entertainment plans to
become an equity partner in Interactive Digital
Solutions (IDS), the Silicon Graphics/AT&T
Network Systems joint venture company that
was formed last year to provide integrated
multimedia software platforms for interactive
TV, putting the company squarely in the battle
over set-top and other digital interactive device
operating systems with such companies as
Microware, Microsoft and PowerTV.

Under terms of the agreement announced in
late April, Time Warner will become a 10 per-
cent owner of the company. The transaction
calls for Time Warner to contribute “intellectu-
al property rights to certain software used in
the Full Service Network,” which is now oper-
ating in Orlando, Fla.

IDS plans to incorporate the FSN operating
system software, the Carousel navigator and
video-on-demand applications into its prod-
ucts, which will include media servers and

software. The system software will be integrat-
ed with hardware from open systems suppliers
to create a complete network solution for inter-
active services. Primary customers of such
equipment is expected to be telephone compa-
nies and cable TV MSOs, broadband network
operators and content providers as well.

AT&T and Silicon Graphics were primary
technology partners in the Full Service
Network, with AT&T supplying its high-speed
ATM switch and SGI providing software, the
Carousel navigator, VOD and games applica-
tions, and media servers for the Network
Operations Center.

Sega Channel
poised for take-off

Slowly but surely, the interactive game mar-
ket is positioning itself for a wild ride-and the
technology is being put in place to make it
happen.

Scientific-
Atlanta
announced it
has shipped
more than 300
headend sys-
tems for the
delivery of the
Sega Channel
and that more
than 90 cable
systems have
launched the
service as part
of plans by
nearly 50

TGl is said

to be favoring
modems that

use a telephone
return because
they’re less costly

MSOs to offer the service.

The Sega Channel offers up to 50 different
games that reside in the headend. Consumers
who own Sega Genesis machines can get a
special adapter that plugs into the machine that
receives games the user wants to play.

Sega Channel games are delivered to the
headend via satellite, where it is received and
modulated over the cable system using S-A
equipment. The cable adapter receives the
game and displays it on the TV. Users can play
the game until a new game is selected or until
it is turned off.

Meanwhile, General Instrument announced
at last month’s National Show that it has
signed an agreement with Catapult
Entertainment to incorporate multi-player
capabilities with the Sega Channel. Catapult
has developed the XBAND gaming network,
which allows game players to compete against
each other over standard telephone lines.

By incorporating this functionality into the
Gl adapters, customers can play against each
other, compete in tournaments, send e-mail to
each other over the Internet, access a central
database of statistics and rankings, and use a
multitude of other features.

Sega Channel began its national roll out last
December. It’s a partnership between Sega of
America, TCI and Time Warner Entertainment.

Optus Vision awards
key technology contracts

It may be building the world’s most inte-
grated network a half a world away, but Optus
Vision of Australia is looking to the United
States to provide key technology components
of the network.

Antec has been awarded a $30 million con-
tract for optoelectronic equipment, including
750-MHz capable optical transmitters and
fully redundant bidirectional optical receivers.
Optus Vision, a joint venture between Optus
Communications (Australia’s first private
telco), Continental Cablevision and Australia’s
Publishing and Broadcasting Ltd. The compa-
ny is constructing a 750 MHz digital network
that integrates broadcast and interactive video
with telephone services over a single
fiber/coaxial cable to the home.

Optus Vision intends to pass 3 million
homes within the next four years by building
plant in Sydney, Melbourne and Brisbane.
Total capital expenditure is expected to be
about $3 billion.

Optus also awarded a contract to Scientific-
Atlanta for that company’s dual output ampli-
fiers which will be specially-configured to
meet Australia’s unique environmental and cli-
matic requirements.

CahleLabs issues RFP,
is awarded 2 patents

In order to help its member companies seize
an immediate business opportunity, Cable
Television Laboratories has issued a request
for proposal to more than 200 companies,
soliciting hardware, software and operational
support for high-speed data delivery over cable
TV networks.

Responses to the RFP, which is actually a
continuation of CableLabs’ telecommunica-
tions RFP, are due June 9. CableLabs received
43 responses to its telecom RFP, according to
Scott Bachman, vice president of operations
technologies projects at CableLabs.

A key objective of the RFP is to help MSOs
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deploy these types of services cost-effectively.
CableLabs will also assist with technical eval-
uation as well as testing and evaluation of the
vendors’ equipment. A key goal will to ensure
interoperability between systems.

Cable TV’s broadband networks can easily
support high-speed data services, giving users
near-instant access to data without having to
“dial-up” the service over the telephone line or
wait for information to be sent at comparative-
ly slower speeds, such as 9600 baud, or 14.4
baud, which is common today.

In other news, CableLabs has been granted
patents for technologies that allow wireless
telephone and data to be delivered over cable
networks and a TV signal, respectively.

The wireless telephony patent is for a tech-
nology called Digital Remote Antenna Driver,
which is used to deliver personal communica-
tions services over cable networks. The system
digitizes and time compresses the telephone
signal between a base station and one or more
remote antenna sites.

This patent is derivative of work done by
Rogers Cablesystems of Canada for an analog
approach. CableLabs has a patent pooling
arrangement for such technology with Rogers,
which is a member of CableLabs. Rogers last
year issued an RFP for use of remote antenna
driver technology in Canada.

The other patent is for data that is modulated
with orthogonal frequency division multiplex-
ing (OFDM) techniques so that the data can be
sent over the TV signal’s vertical blanking
interval. This approach provides robust, high-
rate digital data transmission over a broadcast
channel while providing immunity to multipath
interference, according to CableLabs officials.
This OFDM approach is better than traditional
broadband approaches because it allows more
time to process the data, said Tom Williams,
CableLabs’ senior technical staff member and
the system’s inventor.

Manufacturers interested in licensing the
technology should contact CableLabs at
303/661-9100.

Gl focuses on telecom,
expands training program

General Instrument has established a new
strategic business unit to specifically address
‘the needs of its telephone industry customers,

the company announced in late April.
Michael Ozburn has been appointed vice
president of the new SBU, and will report
directly to Ed Breen, executive vice president
of marketing and sales at GI. As such, Ozburn
will be responsible for the strategic manage-

ment of the switched digital video program
through GI’s recent acquisition of Next Level
Communications, the hybrid fiber/coax tele-
phony program and the data services PCLinX
program. .

Charles Dougherty, formerly director of
telco marketing, becomes director of market-
ing for the new unit. He is now responsible for
the switched digital video program manage-
ment and overall network marketing. He will
also lead GI’s effort to define and develop a
next-generation operational support system.

In addition, Ed Zylka, Marty Stein and
Terry Foster will now report to Ozburn to pro-
vide a computer and video server strategy to
the group. Jeff Lanctot, who leads the telepho-
ny over cable project, will also now report to
Ozburn.

Gl also announced a stepped-up broadband
training program for its customers and others
who want to learn more about broadband tech-
nology, from the basics of broadband design to
the intricacies of cable-telco relationships.

Course titles include: Broadband Network
Overview Training; Broadband
Communications Network Design; Broadband
Applications Engineering Training; Advanced
Broadband Applications Engineering Training;
Headend Maintenance and Performance
Testing; Plant Maintenance, Proof of
Performance and Signal Leakage; and
Installation Training.

Training locations, dates, fees and class
sizes vary from course to course. Call
215/830-5678 for more information.

Jottings

A memorial trust fund has been set up in the
memory of Jimmy Schulz, director of techni-
cal services for Superior Electronics, who died
unexpectedly during the National Cable Show
last month. Persons who wish to make a contri-
bution should send it to: The Jimmy Schulz
Memorial Trust Fund, South Trust Band of the
Sun Coast, 1800 2nd Street, Sarasota, Fla.
34236, attn: account # 01141662. Schulz, who
died from either a heart attack or a blood clot,
left behind two young children and a wife
pregnant with a third . . . Hyundai Electronics
America purchased TV/Com International at
a fire sale price of $13 million last month. The
acquisition gives Hyundai, one of the largest
manufacturers of semiconductor memory in the
world, the assets of a company that knows how
to build secure digital and analog TV systems,
including a digital compression system.
Hyundai can now pair the company with its
existing Digital Video Systems division to sup-
ply standards-based systems. TV/Com was sold

by Colorado-based investor Oren Benton, who
recently declared bankruptcy . . . Lawyers run
amok? Comsat Corp. has sued two San
Francisco area cable operators and General
Instrument Corp., alleging the three have
infringed upon Comsat’s conditional access
technology. Comsat says GI “knowingly
infringed this patent,” which was first issued in
1984 and reaffirmed in 1990. Comsat says it
brought the suit as part of an aggressive effort
to protect its intellectual property. GI, in
response, said it is “considering various legal
action against Comsat for its baseless and erro-
neous lawsuit.” GI says it has a worldwide
license to use the technology from Scientific-
Atlanta, which licensed the rights from Comsat
in the first place . . . In an announcement that
surprised no one, the seven owners of Bellcore
say they plan to sell the huge research and
development group. Bellcore is presently joint-
ly owned by Ameritech, Bell Atlantic,
BellSouth, Nynex, Pacific Telesis, SBC
Communications and US West since the
breakup of the Bell System in 1984. Last year,
Bellcore had revenues of $1 billion and
employed 6,000 people. Martin Kaplan, execu-
tive VP at PacTel, said the consortium arrange-
ment no longer makes sense because the mem-
ber companies are increasingly in competition
with one another . . . Teleport
Communications plans to roll out a dedicated
private line data service in its Milwaukee oper-
ation in hopes of attracting more business from
area businesses that want to quickly and
securely transfer data between locations. The
“LANLink” service will allow users to share
files and databases at speeds of 4 Mbps, 10
Mbps and 16 Mbps. Teleport will begin rolling
out ATM technology in New York City this
summer . . . Cablevision Systems Corp. will
integrate Arrowsmith Technologies’ Fleetcon
software system into its field service operations
n northern New Jersey. Arrowsmith now pro-
vides such systems to eight MSOs and 14 dif-
ferent cable systems . . . Your Choice TV will
use TCI’s National Digital Television Center
located just outside Denver to compress and
deliver its signal to cable headends around the
country . . . Integrated Network Corp., devel-
oper of the Allendale interactive multimedia
services network, has joined CableLabs’
Cable/Information Technology Convergence
Forum. The forum was created to provide
greater communication between information
technology vendors and the cable industry . . .
Public Service Electric and Gas of New Jersey
has successfully demonstrated AT& T’s
Integrated Broadband Utility Solution. The
demo was done over Garden State Cable TV’s
HFC network in Moorestown, N.J. CED
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Farming

in the Gox
empire

Hugh McCarley

22

Un a farm nestled in the lush, rolling green hills of
Hamilton, Ala., Hugh McCarley grew up tending cot-
ton and corn, soybeans and garden vegetables, caitle
and horses. “And it didn’t take me long
to realize that I needed to be in cable
TV instead of farming,” deadpans
McCarley, recalling the uncertainty and
instability that plague a farmer’s life.
As it turns out, this southern gentleman
traded the uncertainty of weather and
crop prices for the instability of high-
tech market forces and the tempera-
mental mediums of RF and optical
communications. But it is just that
volatile quality of the cable industry
that he finds so intriguing.

Fortunately, there has been no lack of
transition for McCarley, who is now the
director of Engineering Technology for
Cox Cable Communications’ corporate
office in Atlanta, Ga., and who has just
taken on the oversight of double the
amount of plant he had before, as a
result of the merger between Cox and
Times Mirror. In parallel with his
increased system responsibilities,
McCarley is looking to implement new
technologies for Cox, working closely
with broadband vendors to create new
products for Personal Communications
Services, conducting tests of wired tele-
phony, and keeping a careful watch over
the implementation of new fiber optic
architectures into system upgrades.

It has been almost a year now since Cox first intro-
duced a new architecture, dubbed “Ring-in-ring,” which
is significant for the reliability and network survivabili-
ty that it provides. McCarley’s work on Ring-in-ring, as
well as his supervision of the company’s fiber deploy-
ment throughout the United States, recently earned him
the 1995 Polaris Award for fiber optic innovation.

Redundant fiber architectures such as Ring-in-ring
will be a key factor in the MSO’s-and the industry’s—
new services equation, as will an overall hardening of
the cable communications plant itself. “One of the
biggest challenges for us in the next couple of years,”
notes McCarley, “is that we will have to start running
plant that is a lot tighter and better maintained. Even
though we are breaking it up into smaller pockets with
fiber, potentially every drop out there is a problem.”

fiher

No grass grows under foot

It became apparent early in his career that McCarley
would be looking for ways to break with tradition.
Fresh out of Northwest Alabama State College in 1972,
McCarley knew that there wasn’t much call for elec-
tronics engineers in his small home town, so he headed
for American Television and Communications in
Jackson, Miss., where he served as senior maintenance

technician, working with the system’s headends and
studios and conducting FCC tests. At that point, the
first of several major industry shifts occurred. While
cable had traditionally been a community antenna ser-
vice, when the FCC gave the go ahead to enter urban
markets, the industry suddenly exploded. And in 1976,
McCarley leapt at a transfer from Jackson to
Birmingham, Ala., and the opportunity to build a large,
urban system. As director of engineering for
Birmingham Cable Communications, he handled all
plant activity: construction, operations, inventory,
maintenance, fleet management and leasing. But once
the system had become stable, it was time for the rest-
less McCarley to move again. ATC wanted him to
transfer his expertise to a new challenge—-setting up the
first large division of the company in Orlando, Fla.,
and overall, assisting in ATC’s decentralization process
by moving more decision-making power out into the
field. And after just 18 months in Orlando, he moved
on to Cox as an equipment evaluation engineer, testing
new technologies in the lab and in field trials.

A commitment to training

While transition and competition may be invigorat-
ing, McCarley acknowledges that they also place major
demands on the industry’s engineering professionals to
keep their skills current with new technology. “We
have very good people in the industry, as well as at
Cox,” he notes, “and we need to make sure that they
receive the proper training in order to change with us
as we move forward.” To advance that goal, McCarley
has thrown his energies into professional societies such
as the SCTE, in which he serves as a national board
member for Region 9 (Florida, Georgia, South Carolina
and the Caribbean) and as chairman of the board for
the Chattahoochee Chapter. He also works on projects
for the Southern Cable Television Association, and the
Cable Television Association of Georgia.

And somewhere between his position with Cox and
his work with professional societies, McCarley man-
ages (o squeeze in a personal life: he still loves to grow
things, landscaping and gardening in his free time; he
crafts woodworking projects; and he plays golf to dis-
traction. He married his high school sweetheart,
Jackye, who is now a real estate agent in the Atlanta
area, and they have one son, Chris, who’s a junior in
high school. And yes, he is a consumer of his product.
He watches Discovery, The Learning Channel, sports
programs, and the odd episode of “Leave It to Beaver.”
He’s also a fan of cooking shows—especially
Southern-and has been known to polish off a plate of
fried okra every now and then.

Looking beyond the product of the moment—enter-
tainment-McCarley eagerly anticipates the next major
quake in cable. “We will be able to offer consumers
anything they want,” he concludes. “We believe that we
have positioned Cox to be the telecommunications
company of the future.” CIED

By Dana Cervenka
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More Voice, Video & Data Networks Depend on Alpha Power.

hile it may surprise

some to discover that

Alpha Technologies is
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and data networks, it’s no sur-
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Electronic
community
mirrors
real one

By Wendell Buailey,
VP of Science
and Technology, NCTA

The Internet, the World Wide Web, the information
cloud, the network of networks, hypertext, the
National/Global Information Infrastructure, the
infobahn, cyberspace-a mere recitation
of all of these monikers makes one
think of Star Trek and the seamless
flow of information and goods in that
far off time, and that’s not altogether
bad. On the other hand, there is a term
that is beginning to be applied to this
effort by civilized nations to create an
all-encompassing network of networks.
That term is the electronic community,
as in a place where community social
values are employed using the proto-
cols and terms of the keyboard and
computer networks.

The Internet is blind

This electronic community suppos-
edly has many attributes that are attrac-
tive, a lack of class distinction being
foremost among those that are men-
tioned. In fact, I am reminded of a car-
toon in which a dog at a keyboard is
“speaking” to another dog (a friend, no
doubt, who is sitting nearby looking
interested). The dog tells his friend,
“Yes, it’s true! On the Internet, no one
knows you're a dog!” Good for a
laugh, but also the embodiment of a
basic truth. When you (or anyone else)
is typing on a keyboard, unless you state what your
demographic stats are, no one has any idea of your sex,
color, ethnicity or anything else about you.

Surely this is a good thing in terms of a community
of people who value intellect and personality to the
exclusion of all physical characteristics. The latter may
cause the human psyche to put in place one or more
emotional or mental filters (known as prejudices) of
what information or intelligence it finds acceptable.

And lest you think that this idea of the electronic
community is unique to my own depraved musings, let
me hasten to assure you that this issue became of inter-
est to me when I was speaking to the city council of a
quaint Virginia town that is nestled close to
Washington, D.C. proper. This town is known world-
wide for its charm and vitality and is indeed held up as
a model of pleasant living. While I was leading a dis-
cussion of the NII/GII for the council of this town (at
their request), one member blurted out, “It’s all very
good for there to be an electronic community for all of
these people, but we already live in a fine community,
a community of tolerance and intelligence. And we
don’t want any of our people moving anywhere else,
especially to an alternate community that doesn’t have
the benefits that we can bring.”

What’s this? A rebellion against utopia? Because,
after all, this cyberspace community could be one of

prejudice-free interaction among humankind. Surely a
mere pencil pusher (no matter how exalted) operating
on regular old dirt and concrete competitive turf cannot
object? Well, rather than just state the opinion that they
liked their community better than the cyberspace com-
munity, several other council members began to speak
about things they have observed on the Internet and the
World Wide Web. That, coupled with things that I have
read recently in the trade journals of the Internet
crowd, led me to some thoughts and conclusions of my
own.

The first one is that there is an alarming and some-
what naive tendency of people who surf the Internet to
believe that everything that they see printed there must
be true; every database they find there and every
research document contains fact; everyone who gives
them an E-mail answer is honest and trustworthy; and
that all the people they encounter are just like them-
selves.

Dark corners of the community

While all of these things are probably mainly true,
there is ample evidence that cyberspace is a place
much like any other place on the planet, and that while
it contains nice, tree-lined streets and beautiful green
parks, it also has backroads, dark alleys and dangerous
neighborhoods. Theft and chicanery, the electronic
equivalent of mugging and out and out fraud—these
things, too, live on the Internet. Indeed, the moral
equivalent of murder on the Internet may be embodied
in the piracy of intellectual property, which is some-
thing that is causing all of the people involved in the
so-called management of this resource to scratch their
heads, have meetings and debate the fine points of the
law. It’s very difficult to police something as esoteric
as these items when they are on the Internet.

In many of the newspapers of the major cities, one
can find stories of young people who have begun to
live vicariously through on-line activities. The authori-
ties who talk about this phenomenon all bemoan the
fact that these kids found a community in cyberspace
before they had developed the maturity and social
skills needed to function in the actual world. This, in
and of itself, is sad, but what is possibly worse is that
these young people are ill-equipped to deal with the
con men and muggers that they may find on the sys-
tems.

So I leave you with these thoughts. If you would
like the name of the city that brought this to my atten-
tion, do not hesitate to call me. It’s a wonderful little
place, and as soon as I tell you the name, you will say,
“Oh, I know that town. It’s a nice town.” And second-
ly, if you are a traveler in cyberspace, remember that
not everyone you meet is your friend, and not everyone
who gives you bad news is your enemy. Use the same
level of judgment that you use in everyday life, and
someday, the community known as cyberspace may be
as pleasant a place as any that you like to visit in per-
son. CIED
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Reflections

onmy
final
column

By Chris Bowick, Group

Vice President/Technology,

26

Jones Intercable

Eighl years ago, CED magazine gave me the nod to
begin writing a monthly column. The goal was to write
a lightly technical column on myriad highly technical
topics with primary emphasis on the
headend. 1 was given a deadline for the
first installment of June |, 1987, and
was asked to create a “catchy” title for
the new column.

That same day, 1 wrote a memo to Jim
Farmer (then a principal engineer work-
ing with me at Scientific-Atlanta, now
with Antec), advising him of the good
news and requesting his help. In the
memo, 1 said: “Now for the hard part . . .
they want to know what 1 want to name
the column! I have a couple of ideas, but
if you can offer any suggestions, please
feel free. . . Some thoughts are:
1.*Headend Techniques.” 2."Headend
Corner.” 3.“From the Headend.”
4.“Focus on the Headend. . . ™.

Jim later offered a few other sugges-
tions, but after some further discussion,
“From the Headend” was born. After
eight years, 96 deadlines, 94,080 words
and 576,000 characters, I've decided
that this will be the final installment.

Over the years, the column has cov-
ered a vast array of topics, and most are
just as appropriate today as they were
eight years ago. My first column, for
example, was a tutorial on the topic of
return loss and reflections. Today, as we begin the
deployment of digital, return loss and microreflections
remain a hot topic, and will for some time to come.

Other topics covered during the first year included
in-depth discussions of noise figure and carrier-to-noise
ratio, the subjective effects of differential gain and
phase, audio and BTSC stereo encoder topics, video
signal-to-noise ratio and NTSC artifacts.

Later, 1 covered a range of topics on the video and
audio front, including a discussion of Incidental Carrier
Phase Modulation, audio companding, audio preem-
phasis and deemphasis, noise weighting (CCIR vs. RS-
250B) and optical vs. electrical power.

One of the columns (August 1988) was entitled,
“Docket 21006: A Pilot’s View.” For those of you who
don’t remember, that FCC docket, which was first
released in 1984, outlined the rules that we follow today
for CLI and frequency stability in the acronautical fre-
quency band. In that column, | tried to provide a better
understanding of the aircraft navigation and communi-
cations equipment that might possibly be disrupted by
high levels of leakage from our plant, and why, from a
pilot’s perspective, we might want to take heed and
meet the deadline for compliance of January 1, 1990.

After that, 1 continued to focus primarily on video
and audio performance, but began to expand into tuto-
rials on related topics. Fully one-third of the year was
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devoled to a detailed explanation of satellite link per-
formance and the definition and exploration of system
G/T. In other columns, 1 investigated such topics as
delay pre-distortion in broadcast transmitters, vestigial
sideband transmission and the nyquist slope.

Beginning in March 1991, 1 began to address the
coming digital revolution and its implications for the
industry. From March through September, six columns
were devoled (o such topics as Eb/NO vs. C/N, quadra-
ture modulation, QPSK and 4-QAM, and 16-QAM. In
September 1991 1 wrote, “...As we begin to deal with
the very high data rates and sophisticated modulation
schemes required for the transmission of digital HDTV
or compressed NTSC, the better the plant’s noise and
distortion performance must be for successful transmis-
sion. Anything that is done today to improve the perfor-
mance and reliability of the existing analog plant will
have a direct impact on the successful future implemen-
tation of any future coexisting analog and digital over-
lays with respect to performance and reliability.”

The following month, | became an operator and
moved to Jones Intercable. In the process, | gained a
completely new perspective of our business. As a
result, “From the Headend™ began to take on a new
perspective. 1 began writing on topics like network
architecture, the competitive aspects of our business,
and the system and operational considerations in the
deployment of networks and technology. In the last
couple of years, I've escalated the digital discussion to
include tutorials on the Internet, local and wide area
networking, Ethernet, digital encryption, spread spec-
trum, TDMA and CDMA and cable telephony.

Last February, 1 tried my first humorous column,
entitled, “The Great Drop Cable Conspiracy™ (at least,
1 thought it was humorous). It was a tongue-in-cheek
jab at vendors, accusing them of breeding brand-loyal
rodents who have an insatiable appetite for drop cable.
I received more comment on that column than 1 had in
the entire previous eight years combined!

The tinal gun

The time has come to put “From the Headend to
rest. Over the years, I've had a lot of fun with the col-
umn. The staff at CED has been great, and has given
me broad license to take the column in any direction
that 1 desired. | must admit, however, that I'm looking
forward to having an additional weekend free every
month without a deadline looming over me. | hope
some of you have found my work to be useful at some
point during its eight-year run.

Ironically, Jim Farmer will begin writing a new col-
umn beginning next month. Quite frankly, 1 can’t think
of anyone more uniquely qualified to do so. In the
memo | wrote to Jim in 1987, | closed with the line, “I
will, of course, be using you as a sounding board, sug-
gestion box, mentor and editor for the column. 1 appre-
ciate your support.” | really have appreciated Jim's
support over the years, and 1 wish him the best of luck
with his column.  CED
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Looking for affordable MPEG-2
encodelcompression technology? Vela
Research, Inc. can provide it today.

REAL TIME MPEG-1 AND MPEG-2
ENCODING

Vela Research MPEG-2 Encoders are
capable of real time compression of video
information into either the MPEG-1 1SO
11172 standard or the MPEG-2 ISO 13818
standard. This feature allows full inter-
operability with the next gencration of
MPEG-2- compliant decoder technology
while offering full compatibility with today’s
MPEG-1- based PC and CD technologies.
VERSATILITY

Vela’s MPEG encoders accept a variety of
video standards such as NTSC and PAL,
and input signal formats that include
composite, S-Video, Y/U/V or Digital D-1.
This flexibility eliminates the need for
expensive digital conversion electronics
necessary to interface much of today’s
analog composite and component
equipment to tomorrow’s digital MPEG
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encoding technology. The encoders
support resolutions from SIF to ITU-R 601
at data rates from 1.158Mb/sec. to
15Mb/scc. A varicty of audio signal formats
are available from analog inputs to digital
inputs based on the AES/EBU standards.
The encoding workstation can be dircctly
interfaced with computer/ networking
equipment such

as Ethernet, Fast

Ethernet, FDDI,

CDDI, ATM and

SCSI-2.

PROFESSIONAL
WORKSTATION
INCLUDED

Vela Research MPEG encoder

systems were designed and developed by
digital encoding professionals with the
video production professional in mind. An
example of this attention to professional
needs is found in the full-featured
workstation included with the encoder. The
workstation allows for complete external

aolutions
lomorrow

control of a variety of VTRs, VCRs and
laser disc players with on-screen controls
for fast-forward, rewind, stop. play, cue and
shuttle to timecode number. The internal
36GB disk capacity provides for capture
and storage of compressed digital video
files for later distribution.

CHECK US OUT

Vela’s MPEG encoders are available and
shipping today! Call our Director of Sales,
Rick Chile, at
il (813)572-1230,
ext. 7171, to
explore the
“Encoding
Solutions for
Tomorrow” that
Vela Research can
provide today.

or write:
Vela Research, Inc. * P.O. Box 9090
Clearwater, FL  34618-9090
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Broadcasters
must repent
hefore it's
too late

By Jeffrey Krauss,
student of techno-politics
and President of
Telecommunications and
Technology Policy,
Rockville, Md.

CAPITAL CURRENTS

The broadcasters have done it again. They’re about to
snatch defeat from the jaws of victory. With all their
lobbying for “spectrum flexibility,” now they’re about
to learn that flexibility isn’t free. The
cost could be auctioning of TV spec-
trum. If so, they could lose the opportu-
nity to broadcast HDTV.

bV

Last year, the broadcasters realized
that a TV channel carrying a 20
megabit-per-second (Mbps) com-
pressed HDTV signal could be used
instead to carry four or six or eight
“standard definition TV” (SDTV) sig-
nals. They realized they could become
multi-channel programmers and com-
pete with cable TV or wireless cable.

Under an FCC policy decision
adopted several years ago, broadcasters
would transmit their digital signals on a
second TV channel. Each TV broad-
caster would get to use an additional
TV channel for about 15 years, and
they would get it for free. This new
channel would be used for digital
HDTV. The FCC’s idea was that con-
sumers would migrate to HDTV
receivers over 15 years, and there
would be relatively few analog TV sets
still in use by the end of this period. At
the end of 15 years, the old channel
now being used for analog TV would
be returned to the government.

Last year’s communications legislation contained a
section that would have permitted the broadcasters to
use the new digital channel for any enhanced video ser-
vice. For example, CD-quality audio attached to stan-
dard definition video would have qualified. Last year’s
legislation didn’t pass, but similar language appears in
the 1995 communications legislation. (By the time you
read this, the Senate should have finished its work on
communications legislation.)

But there’s been a drastic change in the atmosphere
since last year’s legislative efforts. The Republicans
now control the Congress. And the Democrats have
successfully raised over $7 billion for the U.S.
Treasury by auctioning off spectrum for Personal
Communications Services. Now the Republicans are
looking for something to take credit for, and making
the existing broadcasters (or perhaps new players) pay
for spectrum is right up there on their radar screens.

Spectrum flexibility seems like a great idea, at first.
Let the licensee use the spectrum in the way that pro-
duces the highest value. SDTV broadcasting could be a
more valuable use, some argue. Broadcasting of SDTV
doesn’t require expensive new HDTV cameras; it
merely requires the same kind of digital compression
encoders now being used by HBO, DirecTV and

Primestar. It doesn’t require viewers to buy a new TV
set, it merely requires a new set-top box. They argue
that digital SDTV should be viewed as an evolutionary
step toward digital HDTV.

But this digital SDTV approach creates some prob-
lems. Because viewers can continue to use (and to buy)
analog NTSC TV sets, it will take much longer than 15
years for the FCC to take back the broadcasters’ analog
channels. But the FCC, having recently fallen in love
with auctioning the spectrum, wants that transition
period to be shorter, not longer.

There has never been any public policy determina-
tion that supports multi-channel SDTV broadcasting by
a single TV station licensee. On the contrary, the FCC
has long had a policy in favor of diversity, giving as
many diverse “voices” as possible the opportunity to
operate a broadcast station. Rather than one broadcast-
er controlling four SDTV programs on a 6 MHz chan-
nel, this policy suggests the FCC would give that 6
MHz to four different broadcasters, three of which
would be new “voices.” With digital compression, you
don’t need a full 6 MHz channel to deliver SDTV.

The FCC may be considering this. They’ve planned
three separate proceedings on HDTV this summer. The
third will re-examine the policy of giving each existing
broadcaster an additional 6 MHz channel for free. In this
third proceeding, the FCC could decide to make broad-
casters pay for the additional channel. Or they could
decide to auction it off to new wannabe broadcasters.

History repeats

This is the second time that the broadcasters have
lost control of the HDTV proceeding. Remember that
the broadcasters never really wanted to transmit HDTV
signals, because it imposes additional costs on them
with no clear expectation of additional revenues. What
they wanted to do was stop the land mobile industry
from getting access to the UHF television spectrum.

In 1987 the FCC was poised to allocate some of the
UHF spectrum for land mobile use. The broadcasters
came to the FCC and said, “If you do that, the U.S. will
never be able to implement HDTV.” But many of the
broadcasters never thought that HDTV broadcasting
would be technically feasible. They were just buying
time. And with the analog techniques that were avail-
able in 1987, they would have succeeded. Many of the
broadcasters were shocked when General Instrument
Corp. demonstrated that digital HDTV was feasible.
Rather than a clever ploy to preserve the spectrum
against land mobile incursions, HDTV turned out to be
a real migration path to advanced video technology.

Last time, broadcasters bet against innovation. This
time, they forgot that the spectrum has real value.
Spectrum auctions have put that notion front and center.

Broadcasters can still recover the position they aban-
doned a year ago. If they give up on spectrum flexibili-
ty, support a fast migration to HDTV, and agree to give
back their old analog channels promptly, all will be
forgiven. I hope it works out that way. CED
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from you.

But then again,
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that lasts two hours will utilize eight channels
if it is to be shown every 15 minutes. This
results from the fact that there are eight, 15-
minute intervals in a two-hour period.
Similarly. if the same movie will be shown
every 30 minutes, it will require four chan-
nels. as there are four, 30-minute intervals in a
two-hour period.

The 90 MHz of bandwidth can be divided
up in many different ways. depending on the

number of movies to be shown and the inter-
vals between successive starts (e.g.. assuming
two-hour movies and 8:1 compression, using
120 channels. each of 20 movies can begin
every 20 minutes).

What about video on demand (as opposed
to near video on demand)? While video on
demand is certainly a service that will be pro-
vided by the CATV operator, it is not so
much bandwidth intensive as it is dependent

Angled Physical Contact

* Meets Bellcore TR-326 Ill, Back Reflection < -70 dB.
» Compatible with all APC-type connector hardware.
* Components and custom assemblies available.

* Precision APC geometry (patent pending).

Fiber Optic
Interconnect -
Technologies, Inc.

Molex Fiber Optics: 2111 Oxford Road, Des Plaines, IL 60018 U.S.A
Tel: (800) A1-FIBER or (708) 803-3600 Fax: (708) 803-3608

See us at Cable-Tec Expo, Booth 724-726 and at NFOEC, Booth #43.
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on an appropriate system architecture (one
that segments the system by limiting the
number of homes per fiber node). and the
addition of intelligent headend and subscriber
equipment. The headend equipment will be
capable of delivering a single movie to a par-
ticular subscriber as needed and may incorpo-
rate some form of less-than-real-time delivery
(e.g., store and forward). 1t is expected that a
2.000-household fiber node will require
approximately 24 channels dedicated 10 VOD,
assuming 60 percent of the homes passed by
cable take basic service, and 25 percent of
those subscribe to VOD with a peak usage
rate of eight percent. Assuming 4:1 compres-
sion, for exam-
ple, these 24
channels would
occupy only 36
MHz of band-
width.

Depending
on the com-
pression
scheme used,
the subscriber
demand and the
number of
channels avail-
able to the
operator for the
service, many
scenarios can
be envisioned
related to the
provisioning of
VOD. In any
case. it can be
expected that
video on
demand will require considerably less band-
width than the 90 MHz shown in Figure 1,
thereby freeing a portion of the spectrum for
use by other services.

(Note: 1t is assumed here that most systems
will not find the need to provide a full slate of
NVOD programming and a full slate of VOD
programming. Delivery of one service or the
other would be most appropriate.)

Regarding
standard
telephony-over-
cable, one 6-MHz
channel in each
direction will be
capable of
supporting
approximately
375 voice users

Telephone service

Telephone service may include Personal
Communications Service (PCS) or may be a
standard telephony-over-cable service. In
either case, the following will serve to explain
some of the applicable math.

Regarding standard telephony-over-cable,
one 6-MHz channel in cach direction
(upstream and downstream) will be capable of
supporting approximately 375 voice users.
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Assuming a telephony penetration of 25 per-
cent, these two channels can serve a 1,500-
home node (1,500 x 25 percent = 375). Two
channels in each direction will support
approximately 850 voice users. Assuming
2,000 homes per node, these four channels
(two in each direction) will support a penetra-
tion rate of about 43 percent. The 36 MHz in
Figure 1 will support approximately 1,380
voice users. In a 2,000-home node, that

equates to a telephony penetration of nearly
70 percent.

(Note: The above numbers relating to voice
users per channel are based on a Grade of
Service equal to P.O1. This equates to a call-
blocking probability of less than one percent
during the busiest hour of the busiest
scason-BHBS.)

It is signal multiplexing that allows such a
large number of users to use such a small

y227

SUBSCRIBER AMPLIFIER

* 8 and 15 dB gain
* Low Noise

e 5-42 MHz Reverse
e 53-1000 MHz Forward

CALL NOW FOR YOUR CLOSEST
STOCKING DISTRIBUTOR

800-465-7046
“ Phone: 705-324-2196

Fax:
-

705°324-5474

amount of spectrum. The bandwidth require-
ments for a Personal Communications Service
will be similar to those spelled out above for
standard telephony-over-cable. As time
marches on, and multiplexing and compres-
sion technologies improve, it can be expected
that these services will require even less band-
width.

Personal computer networking

This particular category covers a wide range
of potential services related to data transfer (as
with a standard modem). One related scenario
might include linking schools together via the
cable network to provide a distance learning
environment. In this way, for example, a local
grade school could tap into the library of a
local high
school or col-
lege. Another
scenario may
include the pri-
vate, point-to-
point intercon-
nection of busi-
ness users via
the cable net-
work.

Products are
available today
which allow for
Ethernet
(IEEE-802.3)
type data trans-
fer over stan-
dard cable tele-
vision plant.
Current technology allows for a digital bit rate
of approximately 10 megabits per second
(Mbps) to be placed within one 6-MHz chan-
nel on the cable network. The number of chan-
nels required for a particular service will be
dependent upon the number of users on the
network and the amount of delay time that is
acceptable to the users. Overloading the net-
work with users (and therefore data) will result
in data congestion. This congestion results in
slower transfer of data. Enough bandwidth will
have to be provided to accommodate the num-
ber of users and their demands on network
speed.

Presently, two 6-MHz channels (one in each
direction) will allow for full, two-way 10
Mbps data transfer, allowing approximately 20
to 30 users to share the network without severe
delay times. The 24 MHz in Figure 1 will
allow for approximately twice that number.
The majority of cable operators will likely find
most of their success (related to this category)
in dealing with point-to-point connections

Overloading the
network

with users

(and therefore
data)

will result

in data
congestion
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ADC is the leader in the development, design and system carries up to 16 channels of digitized, uncompressed
deployment of residential broadband networks. Whether video over fiber at speeds up to 2.4 Gbps.
you’re upgrading an existing telephony or video network or
building it from scratch, ADC’s Homeworx HFC access
platform is the most cost effective, end-to-end transport
solution available today. With flexible sizing and
service components, the Homeworx platform
permits a “pay-as-you-go” method of responding
to changing technology and market demands.

To manage your network, ADC offers a complete suite of
broadband service assurance hardware and software. These
systems integrate seamlessly into any service environment.

‘ And the software-based, centralized administration
and management system also improves per-
formance, allowing preemptive responses to
problems before they impact users.

Maximum deployment flexibility is ensured
with the fiber-fed Homeworx ISX |ntegrated
services access node. R
Surrounding the ISX
package is the video
services node cabinet, an
aluminum housing for the
RF amplifier, power supply,

ADC’s high performance video
signal distribution coax interface
products provide critical test and
access points for broadband and
baseband RF transmission signals.

Committed to innovative practical
solutions, ADC is the home of broadband. For more
* information on end-to-end solutions for residential

status monitoring modules. broadband services, call us at 1 800 366-3891.

For regional video networks and video trunking,
ADC’s digital transmission system provides un-
matched flexibility. Compatible with the widest range
of video formats and scrambling techniques, the
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Today’s cahle
operators will find
many rewards in
limiting their
current bandwidth
planning to no
greater than
550/750 MHz

such as schools and businesses as described above. In
these scenarios, 24 MHz should be plenty of bandwidth
to provide for a host of options relating to personal
computer networking. Again, as technology advances,
the bandwidth requirements related to the provisioning
of this service will relax.

Digital music

The 18 MHz allows for approximately 30 channels
of commercial-free stereo audio programming to be
delivered to the customer. The 18 MHz can generally
be segregated into smaller portions and placed in the
roll-off or FM portions of the spectrum, making it
bandwidth-efficient. The programming consists of a
wide variety of music, including jazz, rock, country,
classical, etc. This technology (known by the trade
names DMX, Music Choice, etc.) is already being suc-
cessfully used by many cable operators around the
country.

There are those who will argue that Figure | fails to
account for other services that may develop five to 10
years from now, and therefore cannot be used to prop-
erly assess bandwidth requirements. Figure 2 serves as
a counterpoint to that argument.

There are two simultaneous evolutions taking place
in the CATV industry:

1. The number and types of potential CATV services
are increasing and expanding.

2. Technologies for limiting the bandwidth require-
ments associated with those services are also progress-
ing.

As technology continues to advance, the use of
video compression and other spectrum-saving tech-
niques such as multiplexing will increase. It can be
expected that most satellite and pay channels will even-
tually be compressed, yielding an incredible amount of
bandwidth that can be used for other services.

Figure 2: Bandwidth segmentation (large-scale use of compression)

= compressed 4:1

Forward only (NVOD = 8:1)
Off air, L.O., access 84 MHz 14 channels
Satellite basic 72 MHz 48 channels
Pay channels (HBO, etc.) 11 MHz 7 channels
Pay-per-view 5 MHz 3 channels
Near-video-on-demand 90 MHz 120 channels
Subtotal 262 MHz 192 channels
Digital music service 18 MHz

Interactive (forward/reverse)

Customer signaling/status monitor 6 MHz

Telephone service 36 MHz

Personal computer networking 24 MHz

Grand total 346 MH=z
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Practical economics

Before getting caught up in too many arguments
about future services, it’s worthwhile to take a look at
some factors of economics. Relative to system design,
and applicable to almost all cable systems, are the fol-
lowing arguments:

1. Any system planned at less than 550 MHz is
impractical. With all of the recent advancements in
electronics, a 550 MHz build can be done more cost-
effectively than a 450 MHz build. In fact, according to
most sources, 450 MHz is a thing of the past.

2. As discussed earlier, in order to be prepared to
provide the many future CATV services that will be
available, a system design which specifies 2,000 (or
fewer) homes per fiber node is most desirable.
Fortunately, with the cost of fiber-optic equipment
dropping, and the availability of a new generation of
specially-designed amplifiers and cable, it has been
shown that, in most cases, a fiber design serving
2,000-home nodes can be implemented at a lower
cost than a conventional coax trunk and feeder
design.

If the cable TV engineer follows the above logic and
agrees that a 550 MHz fiber design is the most practical
starting point for today’s rebuilds, a decision then needs
to be made regarding the possibility of incorporating a
bandwidth greater than 550 MHz. There are three pos-
sibilities to consider for design:

1. Build the system at 550 MHz with no regard to
future bandwidth expansion.

2. Build the system at 550 MHz, using proper anipli-
fier spacing and an ample amount of fiber to accommo-
date easy expansion to a higher bandwidth.

3. Forgo the 550 MHz design by immediately build-
ing a system with a greater bandwidth.

Which is the right choice? The best answer to this
question will be dependent upon the cable company's
economic factors, and whether or not the operator feels
that he/she will desire to be a provider of such services
as telephony-over-cable, distance learning, etc.
Community demographics may play as important a role
as any in making this decision.

In any case, a few points should be kept in mind. As
Figures | and 2 suggest, | GHz is more bandwidth
than most cable operators need to be concerned with.
If a system is to be designed with consideration to a
capacity of more than 550 MHz, then 750 MHz is an
appropriate bandwidth to aim for. In Figure I, the
amount of bandwidth between 564 MHz and 750 MHz
can be used for services such as High Definition
Television (HDTV), which will require one 6-MHz
channel per compressed HDTV channel. This extra
bandwidth (up to 750 MHz) can also be used for vari-
ous digital data services that the CATV operator may
want to provide.

A system designed at 550 MHz without a true foot-
print for expansion to 750 MHz can still be expanded
to that higher frequency at some later date. The down-
side, however, is that the operator will pay a huge pre-
mium for extra fiber, construction and high-gain
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actives, as compared with the operator who
originally designed the system with future
expansion in mind.

Finally, a system that is designed at 550
MHz with the proper spacing and amount of
fiber to allow for an casy upgrade to 750
MHz will cost approximately 10 percent
more for the initial build. However, expansion
from 550 MHz to 750 MHz will be relatively
painless.

Conclusions

With the advent of such services as VOD and
telephony-over-cable. and the continuing devel-
opment of compression and multiplexing tech-
nologics, limiting the number of homes per fiber
node is at least as important as (if not more
important than) increasing system bandwidth.

Relative to system design. decision-makers
can regard a 550 MHz. Fiber-to-the-Service
Area (2,000 or fewer homes per node) archi-

Low Distortion
Fiber Optic Detectors for AM CATV

* |IM2 to -80 dB¢

* 900 MHz
performance

e Customized
modules

Looking for meaningful
1300 nm or 1550 nm
AM CATV detector

specs? Tired of searching

for a full service vendor
who will respond to your
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750 MHz EPM710 and 860 MHz EPM740. We also make
photodiode modules specifically for return path applications.
And all our CATV detectors use our proprietary analog
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We will also work with you to make a solution specific to your
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tecture as a starting point for deliberation.
From there, the most important decision is
whether or not to consider 750 MHz. If 750
MHz is considered, the operator can either
build a 550 MHz system that is spaced for 750
MHz, or the operator can build a 750 MHz
system in the first place (which will cost about
10 percent more than a 550 MHz system
spaced for 750 MHz). This decision must take
into account both company finances and com-
munity demographics. For operators building a
system today, it is important to keep the fol-
lowing in mind:

1. Depending on the number of channels
currently being used for conventional program-
ming services,
and taking into
account local
demographics,
many system
operators will
find that there
is no need to
plan for a sys-
tem capacity
beyond 550
MHz. Many
systems will be
able to provide
a full slate of
conventional as
well as interactive programming within that
550 MHz.

2. If the operator knows that he/she will
want to expand to 750 MHz at some point dur-
ing the life of the system, it may be more eco-

The cost
premium for
the 1 GHz
system cannot
be readily
justified

| nomical to build at 750 MHz in the first place.

Otherwise, the operator pays for a full set of
550 MHz electronics now, and has to scrap the
entire lot for 750 MHz gear in a few years. In
a case such as this, an immediate 750 MHz
build will actually end up being less expensive
than the 550 MHz build. While this point may
sound obvious, it is often overlooked.

A | GHz architecture may make sense for
those systems involved in pioneering the
development of new technologies, but | GHz
is far too impractical for the overwhelming
majority of cable systems. The cost premium
for the 1 GHz system cannot be readily justi-
fied. (In fact, in most cases it is currently more
economical to build a dual 550 MHz plant
than it is to build a single 1 GHz plant).
Today’s cable operators will find many
rewards, both now and in the future, in limit-
ing their current bandwidth planning to no
greater than 550/750 MHz. CIED

Editor’s note: This article is an adaptation
of an NCTA paper presented in 1993.
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‘ LETTERS TO THE EDITOR

Common sense techniques for
solving the drop cable dilemma

The April 1995 “From the Headend” article
by Chris Bowick, titled, “The drop cable
dilemma continues,” caught my eye. Last
month, [ was working on drop design ideas
which you might be interested in.

Better management of the drop [could be
achieved by| printing the footage on drop
cable. This would enable the installer to verify
the drop length, accurately calculate cable loss,
track drop footage, know the amount of cable
available on the cable reel, and allow for prop-
er aerial sag between pole spans.

In addition, co-extruding a colored stripe
into the drop cable could be used to identify
the year in which the cable was installed.

This is nothing new to distribution, fiber
and trunk cable. The cost of identifying drop
cable is estimated to run about one cent per
foot. The benefits are: less cable waste [esti-
mated savings will offset the increased produc-
tion cost]; an easy way to calculate the drop
signal loss—each customer’s drop cable length
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can be recorded; and the year the drop was
installed can be easily determined. This would
be a comprehensive way to challenge “the
drop cable dilemma.”

Bob Forde

Technical Operations Mgr.

Viacom, Oroville, Calif.

Mr. Bowick responds: Thanks for your letter
and the excellent ideas. Believe it or not, our
internal study also indicated that printing the
footage on drop cable would be an excellent
way for us to better manage the drop-for pre-
cisely the reasons you mentioned.

The color stripe, however, did not come up.
But it sounds like a great idea.

I’'m a regular reader of CED magazine and
like the breadth of editorial material. I retired
in January after 37 years with HP and am
enjoying retirement so far, but I have tried to
keep in touch with the various technologies.

also continue to edit a quarterly newsletter for
an industrial trade association which works on
quality and metrology, etc.

As such, I have gotten into e-mail on the
Internet to a [moderate degree], and recently
got the right software (o gain access to the
WWW [World Wide Web]. The editorial [by
Jeff Krauss in the April issue of CED] with all
those interesting sites of information was very
intriguing. And since I have just started look-
ing for useful types of databases, this sort of
guide was particularly interesting for getting
started.

Thanks for doing that, and keep up the good
work.

John Minck
76251.2776 @compuserve.com

Mr. Krauss replies: Thanks for your kind
remarks. The Internet is constantly evolving,
and [ learn about new sites all the time. There
are a couple of “free to the trade” magazines
that cover the Internet, plus several low-cost
popular monthlies that supply an enormous
amount of info about the Internet.

Jeff Krauss
Jjkrauss @cpcug.org
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’ COVER STORY

Standards

o | || il
digital
world

Bv Roger Brown Almosl by the time cable operators enter the inter-
active digital era, they're going to be regulated.
Lawmakers are already trying to make sure consumers
can buy set-tops at retail outlets, and the Federal
Communications Commission has said several times it
intends to hold an inquiry on digital standards.

Veterans who remember the days when cable net-
work operators could do pretty much what they pleased
will be surprised to know that the interactive environ-
ment of the future is already being defined by interests
that include the government and standards-making
groups so varied no one could possibly track all of
them.

Making sense of

History

Standards really aren’t new to the industry—technical
standards have been around a couple of times and are
presently in force-but what is new is where they apply.
For the first time, standards will encompass the inter-
faces to and from one device to another. “The lack of
standardization has, frankly, worked to (the industry’s)
benefit,” notes David Large, a former cable system
operator who is now a principal with Media
Connections Group. “It has given us the freedom to use
new frequencies, deploy new services and keep ahead
of the pirates by changing our scrambling scheme.

“But,” notes Large, “the picture has changed. We

l‘l‘ CED: COMMUNICATIONS ENGINEERING & DESIGN JUNE 1995



now have a legislative and regulatory mandate that will
lead us to standards, whether we like it or not.”
Why? What’s changed?
The entire landscape has changed, according to Bob
Luff, chief technical officer at Scientific-Atlanta.
Whereas the industry formerly consisted of thousands of
tiny “islands” formed by franchise areas, a future that
promises full interactivity with anyone, anywhere will
force these once-autonomous systems to cross all artifi-
cial boundary lines with universal communications links.
Furthermore, a wide number of industries that used
1o be separate are indeed converging with a common
interest: delivery of video to the consumer. These indus-
tri.es—computer and telecommunications—are familiar ‘l'd guess “Ial
with standards and use them successfully to bring about
new products and services.
“The future platform on which all of our future rev- somewnere
enues lay simply cannot be obtained without interoper-
ability, portability and open standards,” notes Luff, who hElween 8

spoke during a panel session on standards at last
month’s Cable "95 convention in Dallas. and 15
But who develops the standards when there are so -
many competitive interests? At last count there were at commlnees
least 50 different groups responsible for developing .
standards or building consensus. Who can keep track of W|“ he
them all?
“That’s the fundamental question,” says Wendell imnonanl
Bailey, vice president of science and technology at
NCTA. Although it isn’t a standards-setting group, the lo us'

NCTA has taken on the task of trying to monitor as many
groups as possible and contribute to those which appear
1o have the most chance for success, Bailey says. The
NCTA board of directors has approved additional funds
for Bailey 10 hire two engineers to help him monitor the
groups and put forth the cable industry’s viewpoints.

“[ call this triage,” notes Bailey. “Out of hundreds of
committees, I'd guess that somewhere between eight
and 15 will be important to us, and another dozen or so
we’ll need to at least be on the mailing list.”

So far, Bailey hasn’t hired anyone, but at the time
this article was prepared, he was planning meetings
with at least two engineers. “This requires careful iden-
tification of the groups to determine who will be the
most successful. And then we have to cover them.”

In the meantime, the NCTA and Cable Television
Laboratories (CableLabs) have jointly organized the
Science and Technology Caucus, a high-level inter-
industry group of leaders who want to ensure the indus-
try has a leadership role in such standards development
and to help develop an “enlightened public policy agen-
da”

The Caucus’ steering committee consists of CEOs
from seven of the nation’s largest MSOs and one pro-
grammer, while the technical advisory group that backs
up the steering committee is made up of the industry’s
brightest engineers and visionaries.

But given the inability of the cable and consumer
electronics industries to develop an interconnection
standard (see story, page 66), is it reasonable to assume
a true open standard can ever be developed?
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While others
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telecommunication system that
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‘Today the world
has shrunk
electronically,
and no one

entity can forge a
set of standards’

48

Not only is it reasonable, it’s already happening,
according to Luff. He believes the actions of the Digital
Audio-Visual Council (DAVIC) are non-partisan enough
to have a major impact on how interactive digital video
networks will look, feel and function in the future.

“Coming to a consensus is more of a problem than
people thought it would be,” notes Luff. “This is an
artifact of the pre-convergence environment where each
group had its own suite of industry spokesgroups that
looked after their own interests.

“The reality is that today the world has shrunk elec-
tronically . . . and no one entity . . . can forge a set of
standards and protocols and interfaces that are uniquely
optimized for their industry,” continues Luff. “When
that is attempted. the other industries gang up, vote it
down, and it won’t be approved. We’ll have the same
stalemate we have today.”

DAVIC was convened to overcome those obstacles,
to be an “executive director” of sorts, says Luff.
Modeled after the successful MPEG standards develop-
ment, its role is to develop standards for an end-to-end
digital system that encompasses all applications, ser-
vices, networks and hardware that have a prevalent dig-
ital component.

This committee effort attempts to incorporate the
best components of each system and enlist input from
world experts. “When companies began to work togeth-
er (on MPEG). the compression process and algorithm
became embarrassingly better than any single propos-
al,” says Luff.

However, such efforts are often met with great skepti-
cism among people who know how difficult it is to blaze
new paths without alienating existing participants who
have their own agendas. DAVIC is already turning heads
by choosing quadrature amplitude modulation (QAM) as
its digital modulation scheme-an approach that is incom-
patible with the U.S. advanced television standard,
which uses vestigial sideband (VSB) modulation.

The Digital Audio-Visual Council made “tremen-
dous progress™ by agreeing to freeze a modulation
specification based on QAM during its last meeting in
Rome, says Luff, who is a member of the DAVIC man-
agement committee. Agreement on the specification
was unanimous, with Zenith abstaining.

With the exception of three variants, agreement was
reached on all the major descriptors of the modulation
portion of the DAVIC standard. The three variants
include: alphas, or guardbands: burst noise, a recently
discovered impairment that is not totally understood,;
and differences over Reed-Solomon error correction
implementation. The expectation is that these variants
will be investigated and that a spec will be frozen by
the time this article is published.

Zenith, for its part, has some reservations about the
DAVIC work. “DAVIC purports to do international
standards, but the extreme testing the ATSC did (for
advanced TV) is there for the world to see,” says Vito
Brugliera, vice president, technology market planning
at Zenith. “What is apparent to me is the lack of real
concrete data defining these systems, and 1 don’t think

”

three months of testing will demonstrate their viability.

But that’s the nature of a compromise, counters Luff,
who noted that during the last DAVIC meeting,
Scientific-Atlanta, General Instrument, Europe’s Digital
Video Broadcasting group and other competing factions
were “willing to put their intellectual property rights on
the line to make this happen.”

Digital set-tops

Another group gaining acceptance is VESA (Video
and Electronics Standards Association), which has been
working on a draft open set-top standard for the digital
era.

The VOST (VESA Open Set-Top) committee is
specifically focused on developing hardware standards
for set-tops, including: features and interconnections of
subsystems for video and graphic display; audio play-
back; decompression; networks; add-on peripherals;
and placement and interconnection of security features.

The group recently announced an alliance with the
NCTA where the Science and Technology Caucus men-
tioned above would “work closely with VOST to deter-
mine appropriate, optimized standards for digital set-
top boxes,” according to a statement released by VESA.
Similar agreements were announced with the National
Association of Broadcasters and the Interactive
Television Association.

A recent meeting of content developers resulted in a
recommendation that set-top manufacturers supply as
many high-end features and as much memory as possi-
ble, in order to support high-quality graphics for inter-
active TV, according to Frank Schwartz, chairman of
the committee.

At the heart of the matter is whether hardware man-
ufacturers should spend additional money to generate
high quality graphics, or continue to build less expen-
sive set-tops with fewer capabilities. “This is a classic
struggle,” says Schwartz. “But (the content developers
believe) that the extra money leads to higher quality,
which leads to more compelling content, which leads to
greater usage. And more usage means higher revenues.
We believe the return revenues will more than offset
the costs,” he added.

Set-top makers have historically been under tremen-
dous pressure to provide as much functionality as pos-
sible for about $110 for analog set-tops. Schwartz says
a digital box costing in the $300 to $400 range could
have sufficient memory and graphics capability to sup-
port interactive TV.

In general, “there was a surprising amount of con-
sensus on most issues,” said Schwartz.

But with literally dozens of standards-making activi-
ties taking place every day, the concern is that the cable
industry will find itself faced with a standard that was
developed without its input. If that happens, the envi-
ronment will resemble the current struggle between the
NCTA and the EIA to find common ground.

“The key here is content,” notes Luff. “Our business
runs on consumers buying content and having to toler-
ate the technology to get to that content.” CIED
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SCTE PREVIEW

Tutorials, workshops
fill program

Hundt to
deliver

Cable-Tec keynote

Reed Hundt, chairman of the Federal
Communications Commission and the man
many in the cable industry love to hate, will
be the keynote speaker during this month’s
Cable-Tec Expo, hosted by the newly-named
Society of Cable Telecommunications
Engineers.

Hundt’s pre-recorded comments will be
presented during the Society’s annual engi-
neering conference, just prior to the annual
awards luncheon on Wednesday, June 14, at
about 11:45 a.m,

The addition of Hundt’s comments to the
program is indicative of the importance of

technology and engineering in today’s climate.

“It’s a great honor to have such a prominent
official address this year’s Expo attendees,”

-

said SCTE President Bill Riker. “This is an
unprecedented event in the history of the
Expo. With all of the current interest in FCC
legislation and regulations, | am certain that
Hundt’s presentation will be a high point of
the conference.”

Also new this year is the addition of pre-
conference tutorials on Tuesday, June 13. Four
different tutorials will be presented concur-
rently from 2 p.m. to 3:15 p.m., and again
from 3:30 p.m. to 4:45 p.m. at the Las Vegas
Convention Center. Tutorials include:

v Audio quality, in room N221. Dom Stasi of
TCI, who chairs the NCTA Engineering
Committee’s audio quality subcommittee, will
lead a discussion of audio quality issues and
provide an update on the group’s focus and
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progress to date.

v Effective learning strategies, in room N223.
Ron Hranac of Coaxial International and Pam
Nobles of Jones Intercable give insight on the
best ways to teach-and learn—new ideas and
technologies.

v Organizing safety training programs at the
system level, in room N227. SCTE statfer
Ralph Haimowitz and Barbara Wyatt of TCI
provide tips on how to put together effective
training and safety programs to avoid injuries
and reduce on-the-job risks.

v “The Future is on Cable” public aftairs pro-
gram, in room N232. Hosted by Rob Flynn,
senior director of advertising and special pro-
jects for NCTA. Once again the SCTE and
NCTA collaborate on a tutorial for cable
installers and techs who will be responsible
for carrying out the new customer service
guarantees promoted in this industry-wide
public relations campaign.

In addition, several key meetings of SCTE
engineering subcommittees will be held on
Tuesday, also in the Convention Center. From
9 a.m. to noon, the design and construction
subcommittee will gather, while the interface
practices/in-home cabling group will meet
from 9 a.m. to 5 p.m. Finally, the EBS and
maintenance practices and procedures sub-
committee will meet from 1:30 p.m. to 5 p.m.
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These engineering subcommittees are
always seeking additional members to join the
groups, and participation can be used toward
BCTIE recertification. Attendees are urged to
arrive early and attend these standards-setting
meetings that shape the technological future of
the industry.

Those meetings will be followed on
Wednesday by the annual engineering confer-

conference will focus on four key areas: sys-
tem operations, network design, digital tech-
nology and telephony.

Ted Hartson of Post-Newsweek Cable will,
in his role as “Dr. Strangeleak,” moderate a
panel on “Improving System
Operations—Building on a Firm Foundation,”
that includes presentations from Syd Fluck of
HP/CaLan, Ron Hranac of Coaxial
International, Bill Nash of TCI and Pam

ence and awards luncheon. The engineering

WAVECOM PRESENTS
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REQUIREMENT.
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Nobles of Jones.

Polaris Award winner Hugh McCarley of
Cox Communications will moderate
“Designing Tomorrow’s Broadband Network,”
which will feature papers from Gaylord Hart
of XEL Communications, Al Johnson of
Synchronous Communications, Mark
Myslinski of General Instrument and Andy
Paff of Antec.

“Advances in Digital Technology” will be
hosted by Rex Bullinger of Hewlett-Packard.
This session will feature talks by Mark
Globuschutz of US West, Leo Hoarty of ICTV,
Brian James of CableLabs and Jim Radmann
from Milwaukee Cable Advertising.

Finally, industry veteran Joe Van Loan mod-
erates “Telephony and the Cable Industry,”
which features John Anderson of Rogers
Engineering, Chris Barnhouse of Time Warner
Communications, David Hume of Motorola
and Tom Staniec of Time Warner.

Prior to the Expo exhibit hall opening on
Thursday, June 15, and Friday, June 16, a
series of workshops that focus on real-world
issues will be held. These workshops run con-
currently over both days and attendees are
encouraged to attend as many as possible. The
subjects are as follows:

“Alternative applications of hybrid
fiber/coax systems,” with Mike Nelson, Media
General Cable, and Mark Davis of Cox
Communications.

“Ask the FCC,” with staffers Mike Lance,
Priya Shrinivasan, John Wong and Priscilla Wu.

“BCTIE technical certification,” with
Marvin Nelson, SCTE.

“Digital technology 101,” with Megel
Brown of Comcast and Helen Chen of
Hewlett-Packard.

“Emergency Alert Systems,” with Dr.
Helena Mitchell of the FCC, Shellie Rosser of
Antec and Ken Wright of Intermedia Partners.

“Network architectures,” with Jim Kearney
and Carl McGrath, AT&T Bell Labs.

“Powering for reliability,” with Greg Hardy,
Scientific-Atlanta, and Tom Osterman of
Alpha Technologies.

“Practical CATV networks,” with Bill Morris
of Corning Inc., Tony Nieves of Keptel Inc.,
John Phillips of Siecor and Walt Srode, Philips.

“System tests and measurements,” with
John Cecil of Hewlett-Packard and Brad
Harris of Tektronix.

“Telephony 101,” with J.R. Anderson of
Antec, Justin Junkus of AT&T Bell Labs and
Ralph Haimowitz, SCTE.

The Expo wraps up on Saturday, with the
final round of BCT/E and installer certification
testing as well as the annual golf tournament,
which gets underway at 8 a.m.
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True Non-Rotational Design

You Asked.

Amphenol Delivers.

40 dB returm loss @

Non-Rotational, 40 dB @

Brass Cable Grippers with Nickel Plating

sistant to Environmental Conditions

2” Pin Standard

3-Piece Col

b A A | 2NN ) . e W
aximum attenuation 0.2 dB!

GHz Hardline Connectors

Positive Stop Installations

Amphenol Hardline
Gold Series CATV
Conneciors -

You asked for a superior product at a
competitive price. Amphenol delivers the
industry’s first true non-rotational, 3-piece,
slim design hardline connector for CATV trunk
and feeder system applications. Amphenol’s
Gold Series CATV Connectors deliver what
you need, and much more.

You’ll save installation time, enhance the
quality of your connections, and provide years
of installed performance in even the harshest
conditions.

For more information and samples of Amphenol’'s CATV hardline
Non-Rotational Gold Series connectors, call 1-800-881-9913.

Amphenol® is the
world’s largest manufacturer
of coaxial cable connectors.

No one offers so much.
Or gives you more.

* Patent Pending

Fealure

True non-rotational design

Brass cable gripper

Return loss to 1 GHz, guaranteed

Attenuation, max. dB

Hex nuts all same wrench size

Positive stop installation

2” long pin as standard on
all items

3-piece connectors, for visible
conductor entry

Aluminum Finish

Amphenol CATV hardline Non-Rotational Gald Series connectors

* Impedance: 75 ohms * Return loss: x typical 40 dR @ 1.0 GHz
* Insertion loss: < 0.05 dB @ 1.0 GHz

Mating. Pin lype has standard 5/8-24 UNET thread. l"ull cablp

Benefit

Eliminates installation stresses
and latent cable defects

Provides harder material, to grip
cable more firmly

Reduces need for repeaters on
long runs

Reduces need for repeaters on
long runs

Reduces costs for installation
tooling and makes installation
foolproof

Gives positive proof of proper
installation

Reduces inventory when both

short and long pins may be
required

Gives positive proof of proper

installation - both insertion align-

ment and center conductor grip

Superior corrosion resistance

retention over temperature range. Designed to release
cablé priof 16 caplé tensile failure.

Amphenol

Yes

Yes

40 dB

0.2

Yes

Yes

Yes

Yes

Heavy

Materials:

Finishes.

Competitor A

30 dB

Not Reported

Yes

Light

Amphenol CATV Hardline Connector Advantages

Competitor B

30 dB

Not Reported

Yes

Yes

Clear - Not Visible

* Aluminum - A2A2 type ¢ Brass - Ailnys to QQ-B-626

¢ Plastics to various specifications

¢ Aluminum - Chromate conversion * Brass - Ni

* O-Rings - Ethylene propylene

Refurn Loss

Slim Design for Use in Confined Spaces

Popular 75Q Hardline Cables

AMPHENOL ACC-500-CH-P3
CH1 811 108 MAG 1008/ REF -30 0B 2 -42.832 uB
1 000.298 508 Mitz
1 43]
80 dB 2 —
e T —— T — —/,
SAT 1

CH1 START 14.825 373 Miz

STOP 2 999.998 873 MHz

Impedance
GATE START
CH2 811 Ae 10mU/ REF QU
10 ps
1: 4.pez8 mu
- — vy 765 0HM
LU SR N
M~ 5 73.5 DM
| | I | |
[ | |
CH2 START 0s STOP 2 ns

Test Procedure - Launch off 75 ohm Amphenol
precision lab connector into tested connector gating out
cable. Test equipment used - Hewlett Packard 8753D.

Temperature range: -40°F (-40°C) lo +140°F (+80°C)
Corrosion: Designed to meet ASTM 368 CASS corrosion

test when assembled onto cable.




Amphenol Weatherseal
CATV Connectors -

When you need a true round crimp, weatherproof

CATV F connector, depend on Amphenol for your solution.
Ideal for use where fully weatherproof interconnections are
required, our one-piece, one-crimp assembly method is
fast, inexpensive but so very effective. Our exclusive com-
bination of corrosion-resistant Suifamate Nickel Plating
and weatherproof O-Ring combine to provide the ultimate
in all-weather performance.

Weatherseal F Connecter Foalures:

* 59 and 6 series cable uses standard 1/4”-1/4" prep

* One crimp - with inexpensive hand tools that crimp 59, 6, 7, and 11 Series cable

« One-piece for easy, low cost installation

* Weatherproof at both cable attachment and mating face - no additional sleeves or
sealing compounds are required

* Long life - Amphenol reliability reduces maintenance costs

« Terminates popular 59, 6, 7, and 11 Series CATV cables, including Times Regular,
Underground, lifeTime™ and CATV listed - with Standard, Premium, Trishie!d and
Quadshieid braid coverage

* Excellent cable retention - minimum 40 lbs. pull-off force
« Mates with available CATV F female connectors and retains weatherproof
characteristics

« Designed and manufactured to Bellcore SPEC (TA-NWT-001503)

Amphenol Weatherseal CATV F series connectors

Electrical
¢ Impedance: 75 ohms
¢ Frequency range: DC-1GHz
* RF leakage (screening effectiveness): -100 dB minimum @ 1 GHz
* VSWR: < 1.06 @ 1GHz
Mitaci!
Coupling nuts and bodies: Brass
Plating: Crimp Ring: Tin-lead
Coupling nuts: ASTROPLATE? (Bright Nickel)
Environmental
Temperature range: -40°F (-40°C) to +140°F (+60°C)
Weatherproof: At cable attachment and at mating face.
Mechanical
Mating: 3/8-32 threaded coupling
Mating torque: 20 in.<lbs.
Cable attachment: Radial braid-crimp
Cable retention: 40 Ibs. minimum

Long Life

Weatherproof
Designed an

(TA-NWT-0015! ~_wT——O0ne Crimp

One-Piece for
Easy, Low-Cost
Installation

Uses Standard:
1/4”7-1/4” Preg

Excellent Cable
Retention

INFO REQUEST * FAX BACK FOR FAST RESPONSE * (203) 796-2091

NAME TITLE
COMPANY NAME

COMPANY ADDRESS

city

TELEPHONE FAX

Amphenol

CATV CONNECTORS

One Kennedy Avenue, Danbury, CT 06810
Tel: 1-800-881-9913 ¢ (203) 796-2072 * Fax: (203) 796-2091

Amphenol® CATV Connectors

ﬁﬁ:c Times Fiber Communications, Inc.

In your work do you: {check one)

Recommend or specify through design
or engineering what connectors to use?

Install or supervise installation of connectors?

Purchase connectors?

Please send me: {check those that apply)
D Catalog D Samples D Info on OEM Products
D F Connectors

D RG-6 D Reg. D Quad
D RG-11 Cable Type Used

D Hardline

For samples, product information or to speak with an Amphenol
representative, mail or fax this request form today!

Cable Type Used

Cable Type and Size

Amphenol Fiber Optics

Discover why the top
cable companies are connecting

with Amphenol CATV Connectors . . .

NN

ANy~




Tektronix
Direct From JCA To You!

2715 RFM150-SignalScout
CATV Spectrum Analyzer Signal Level Meter

TFS3031-FiberRanger

Mini-OTDR
WFM90 TFC200-FiberChamp

Handheld Vectorscop/Waveform Monitor Handheld Optical Power l/leter

This is a sampling of TEKTRONIX products
that will be available from JCA to you.
For pricing and availability on TEKTRONIX products...

Call Today

1-800-233-7600

DON COULMAN

GLEN LANGLEY

' Dunwoody, GA 30350 Nutley, NJ 07110
404-671-9484 201-667-7917

MARTIN SUTER Announcing CRAIG HEMPERLY

Ocala, FL 34471 Enola, PA 17025
904-624-0204 Our New 717-732-2654

SCOTT KIFFIN Atlanta ROBERT DeMUTH

Coppell, TX 75019 . - - I Chambersburg, PA 17201

- 214-304-0724 Shipping Location! 717-264-0463

DIANA RILEY 7 5088 South Royal Atlanta Avenue RICK ANDERSON

Parker, CO 80134 Tucker, GA 30084

303-680-2101

Smithsburg, MD 21783
301-824-2720

130 Industil Drve, Chambersourg, PA 172016006

Circle Reader Service No. 29

) JeryConr Associctes, Inc.
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Society of Gahle Telecommunications Engineers

Gahle-Tec Expo® ‘95

Las Vegas, Nevada

AEL Industries. Inc.

June 14-17, 1995

The following companies will be exhibiting at
Cable-Tec Expo '95:

3M Telecom Systems Division . ........ 819-821
AT&T 871
ABC Cable Products. Inc. . .......... .. 536-53

ACT Communications, Ine. .......... ... 709

m

Telecommunications

ADC Telecommunications ........... 889
Phone ................... 800-366-3891
ADC Telecommwnications and its ADC Video
Systems subsidiary will be displaying a variety of
products that allow CATV services providers 10

deploy broudband networking solutions for delivering
voice. data and video services. *Homework™ hybrid
fiberfcoax {HFC) access platform: *DV6000™ digital
video transmission system: FICX™™ 1000 injegrated
communications access server and Soneplex®
access/transport platform: *Frameworx™ (fiber optic
network) Administration Software Tools {FAST):
*CPS 100™ Cel. Packet Switch.

ADC Video Svstems . . . . ..791. 889.890

FLOOR PLAN

£89/890

Phone ...................

1 4

949

943

94
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AM Communications (Booth 243} offers a total
solution for status and performance monitoring in
broadband cable and telephony networks. New
OmniVu™ software features an easy-to-use inter-
face, open architecture and support for third-party
hardware. Also exhibited will be other AM prod-
ucts, including Echo™, a very low-cost end-of-line
monitor. For further information. contact Dave
DeLane, AM Communications Inc., P.O. Box 9005,
Quakertown PA 18951. Telephone: (800) 248-9004.
Fax: (215) 536-1475.

AMP ... 405-407

AOFR Americas, Inc. .................... 637

AT&T .. 691
113

ATCi-Antenna Technology ............ 705-707
ATx Telecom Systems, Inc. ............... 828
Adiec,Inc. .............o o 904
Advanced Custom ...................... 7217
Alcatel ........ ... .. 1055
Alcoa Fujikura, Ltd. ............. ... 936-938
Alpha Technologies ..................... 549
America’s Network ..................... 729
American Allsafe Co. .................... 225
American Digital Cartography ............. 614
American Polywater Corp. ................320
American Power Conversion ............. 1026

Amphenol°

CATV CONNECTORS

Amphenol CATV Connectors ..... 402-404
Phone ................... 203/743-9272
Amphenol manufactures a full line of hardline con-
nectors, drop connectors and related adapters for the
CATYV industry. The hardline series of high frequen-
cy connectors features the patented non-rotational
gripping design. Amphenol’s superior performance
connectors are the only CATV hardline connectors
in the industry built with enough reliability and
quality to bear the Amphenol name.

Ando Corporation

Anritsu-WiltronCo. ................. 339-341

ANTEC

ANTEC .............c.ccs, 581, 585, 591
Phone ................... 708/439-4444
ANTEC Corporation (NASDAQ: ANTC) is an
international communications technology company
that specializes in the design and engineering of
Hybrid Fiber/Coaxial (HFC) based networks and
the manufacturing, materials management and dis-
tribution of products for these networks. ANTEC
integrates technology into products, products into

systems and systems into networks. Through devel-
opment of the Cable Integrated Services Network
(CISN), ANTEC established a migration path for
broadband system operators to upgrade to intercon-
nected networks and the public switched telephone
network using the SONET platform. CISN offers
operators a revenue-driven building approach that
requires new capital investment only where the mar-
ket can support new services. The ANTEC group of
companies includes Keptel, Power Guard,
Engineering Technologies Group (ETG), Electronic
System Products (ESP), Digital Video, and
Communicaciones Broadband.

ARCOM

Arcom/Northern CATV .......... 513, 515
Phone ................... 800-448-1655
TRAPS AND FILTERS-Arcom is the producer of the
world’s smallest CATV traps. In addition to positive,
negative, and Gaussian traps, Arcom is also the lead-
ing producer of custom low-pass, high-pass, and
band-reject filters. Arcom is exhibiting the new high
performance ASN trap series which offers a much
improved filter response with no sacrifice in overall
size. Come visit us at the Arcom booth and get a treat.

Arena Services, Inc. ......... ... ... 1036-1038
ArmncoCorp. ...t 742-744
Arrowsmith Technologies . ............... 1131
Atlanta Grapic Solutions, Inc. .......... 440-442
Augat Communications .................. 449
Aurora Instruments, Inc. .............. 814-816
Authorized Parts Company . ...............357
Avantron Technologies Inc. ............... 441
Barco,Inc. ......... .. ... oo 125
Belden Wire & Cable Company ....... 749
Phone ................... 800/235-3362

Belden is the first ISO 9000 registered manufacturer
of coaxial drop cable for the Broadband market.
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Belden recently completed a major capacity expan-
sion project with further plans for expansion in
1995. Belden also offers a loose tube fiber optic
trunk cable in armored and all dielectric versions
from 4 to 240 fibers. Belden manufactures headend,
audio, and plenum cables.

Bellcore ............... ... ... 303-305
Belnet Communications .............. 639-641
Blonder Tongue Laboratories .............. 849
Broadband Networks, Inc. .............. .. 155
Broyhill Company, The .................. 319
Budco ......... ... ...l 913915

c:conN
|
ELECTRONICS INC

C-COR Electronics, Inc. ............. 285
Phone ................... 814/238-2461
C-COR’s display includes a wide range of network
solutions: FlexNet™ 750 MHz amplifiers,
LinkNet™ AM Fiber Optics, digital fiber optics,
Cable Network Manager™, modems, passives, and
power supplies.

CET.TowerSentry . ................. 937-939
CLS,Inc.............oooiiil 825-827
CADD Services Group, Inc. . .............. 629

CED Magazine ................. 628-630
Phone ................... 303-393-7449
Communications Engineering & Design (CED) is
the premier magazine of broadband technology and
is a recognized pubication of the SCTE. The indus-
try’s original technology publication is celebrating
its 20th Anniversary this year.

CT Magazine ...................... 426-428
Cabelcon Connectors . ................ 625-627
Cable AML,Inc. ...................... 1037
Cable Constructors .................. 713-715

Cable Converter Service Corp. ............. 503

[ablePrep--

Tools Yon Trust.

CablePrep .........ccvvuvun. 743-745
A Ben Hughes Communication Products Co.
Phone ................... 203-526-4337

800-394-4046

Cable Prep manufactures a full line of hand tools
for the broadband industry. New products include
the TerminX handtool for compression-type fittings
and the ShortCut Messenger Removal Tool. Other
products in the line include: Strip/Core and Jacket
Strip Tools for all major cables; CPT series tools for
drop cables 6, 59, 7 and 11; Hex Crimp Tools; CT-
659 for Raychem’s 6 and 59 series EZF®
Connector and accessory items. To find out more
information about Cable Prep® products please call
or write for a catalog. All products available
through your distributor.

Cable Innovations, Inc. ................... 255
Cable Leakage Technologies .............. 836
Cable Link, Inc. ....... ... .. ... ... ... 908
CableReady ....................... 525-527
Cable Security/Power Guard .............. 573
Cable Shoppe, Inc. ............... ... 839-841
Cable Spinning Equipment .. .............. 521
Cable System Survey .................... 740
Cable TV Supply Co. ................ 830-832
Cable Technologies ..................... 855
Cable Yellow Pages ..................... 231
CableBus Systems Corp. ................. 626
Cabletek Wiring Products ............. 900-902
Cadco,Inc. ..... ... ... ...l 901-903
Cadix International, Inc. . . ................ 119
Can-Am Services, Inc. ................... 533
Canusa-EMI ........ ... ... ... ... . 844
Carlon, A Lamson & Sessions ............. 529

Channel Master ..................... 512-514

Channell Commercial Corp. ............... 681

. CHANNELMATIC

Channelmatic .................. 537-539
Phone ................... 619-445-2691
Channelmatic offers the most effective digital
automation for advertising/program playback sys-
tems. With no single point-of-failure, Channelmatic’s
automation expertise provides the industry with the
next generation in automation sophistication. Our 20
years of experience has enabled us to provide over
200 product and software solutions for cable and
broadcast television automation.

Cleveland Inst. of Electronics . ............. 681
Coast CATV Supply,Inc. ................. 281
Com-Tek ..., 712
CommCADCorp. ...................... 638
CommScope

@ General Instrument

CommScope-General Instrument . . . ... 467
Phone ................ ... 800-982-1708
An ISO 9001 registered quality manufacturer of
cables for the Information Superhighway and a world
leader in cable innovation. CATV products include:
new EZ-PAK® drop cable coils, QR®, OR®, PIII®
and the most complete line of drop cables available.
Our Cable Construction manual and automated prod-
uct catalog is available in our booth.

CommSpec ............iiiiiiin, 412
Commercial Electronics, Inc. ......... 1042-1044
Commercial Van Interiors, Inc. ............ 1207

COMMONWEALTH
COMMUNICATIONS &

(&)

Commonweaith Communications . .430-432
Phone ................... 800-258-9501
Stop by booth #430/432 to discuss your CATV pro-
ject manageent requirements with Commonwealth
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Communications Inc., a quality provider of com-
plete in-house turnkey, CATV project management.
Our high quality ervices include: strand mapping
and/or as-built surveys, audits, system design, field
engineering. Auto-CAD/Lode CAD drafting. Also
aerial and underground construction, and complete
systems engineering for both coaxial and fiber optic
plant for CATV system rebuilds, upgrades, and
newbuilds. Our experience includes coaxial and
fiber optic cable, distance learning, telephone and
LAN networks. We are staffed with 250 personnel,
including over 60 full-time engineers, making our
level of expertise and experience unsurpassed in the
CATV industry.

Comsonics,Inc. ....... .. ... L 567
Condux International, Inc. ............. 930-932
ContecLP. ... ... ... 719-721
Contech . ...ttt 806-808
dBTronics ... 516
DH SatelliteInc. ............... ... 931
DX Communications ....................555
Dawn Satellite, Inc. ..................... 906
Diamond .......... . ..o, 520
Diamond Communication ............. 912-914
Digitrace ... 921
DistriVision Development ................ 805
Drake, RL.Co. .........cocoiiiiinis. 642
Dumbauld & Associates ........... 925-927-929
E-Z Trench Mfg. Co.,, Inc. ................ 424

AGLEZ=

COMTRONICS INC.

Eagle Comtronics,Inc. .......... 500-502
Phone ................... 315/622-3402
800/448-7474

Come see us at Cable-Tec Expo, Booth 500-502 and
let us show you: Improved ESN series of negative
traps, improved ESD jamming carrier decoding fil-
ters; newest positive (non jamming carrier) decod-
ing filters called Sideband Interdiction System
(SIS). Encoders, channel droppers, metal shields
and single home and MDU addressable trap switch-

es with impulse pay-per-view. Let Eagle
Comtronics show you the solution of an industry
wide problem~*Elimination of offensive language
of premium services” by offering split tuned traps.

Earthvision Systems, Ltd. . ................ 508
SL=ZCTROLINZ=
v

Electroline Equipment ........... 700-702
Phone ............... ... 800/461-3344

Electroline, number one worldwide in Broadband
Off-Premises Addressable Systems, will be featuring
its 1-GHz Telephony “SuperTap™ that can be used as
a standard multi-tap or, with a simple change of
faceplate, as an addressable tap. It will be showing
its 1-GHz drop amplifier (DROPAmp) offering a 3
dB noise figure and 15 dB gain. Electroline will be
unveiling its “New” Compact Addressable Tap
(*CAT™), an addressable splitter. On exhibit will be
Electroline’s state-of-the-art Multi-Tier Security Unit
aimed at MDU and resort applications.

Electronic Metal Products ............... 1028
Exfo E.O. Engineering ................... 329
FCC .. 415-417
FM Systems, Inc. ....... ... 644
Fiber Instrument Sales, Inc. ............... 540
Fiber Optic Network Solutions . ............ 831
Flight Trac,Inc. ........... ... ... .. ..., 608
Foxcom, Inc. ...... ... ool 617
GC Technologies ....................... 143
GLA International ................... 706-708
General Instrument ............ .. ..., 485-491
Gilbert Engineering ..................... 667
Gold Communications, Inc. ............330-332
= GOULD
Gould Fiber Optics Division . ......... 612
Phone ................... 410-987-5600

Gould Fiber Optics, Cable Tec Expo booth 612,
manufactures high performance, highly reliable pas-

sive fiber optic components including: singlemode
and multimode splitters, singlemode wavelength
division multiplexers, dual window splitters, and tree
and star splitters. These devices, packaged in a vari-
ety of styles, will be on display at the booth along
with couplers assembled in outside plant enclosures
and headend fiber distribution systems. Included in
the exhibit will be planar waveguide devices.

Graybar Electric Co., Inc. ................. 221
Harmonic Lightwaves ................... 181
Heart Interface Corp. .................... 313
Hennessy Products .................. 437-439
Hewlett-Packard Company ................ 387
Holland Electronics Corp. ............... 1024
Hughes AML . ...... ... .. ... ... .. 619-621
TAS o 201
IDK Technologies, Inc. .................. 833
IHS Communications Products . . ........... 209
ISC-Data-Com, Inc. ................. 427-429
ITWLinX ... 928
Independent Technologies ................ 804

Integral manufactures high density polyethylene
products such as: Pre-assembled Cable-in-Conduit
(CIC), Rope-in-Duct, Service Drop-in-Duct and
Drop-on-Duct, Aerial Mesenger-on-Duct. Integral
also produces “Lubaduk” with microspheres; the
amazing “rolling friction” cable pulling lubricant.
Stop by the Channell Commercial Booth #681 and
see all of our products.

Integrated Network Services ............... 940
Ipitek .. ..o 917919
JONESurplus/Aztec Cable ................ 229
Jackmoon USA,Inc. ................ ..., 532
Jameson Corporation .................... 541
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Jerry Conn Associates, Inc. .......... 649
Phone ................... 800-233-7600
Jerry Conn Associates, Inc. (JCA) is now a national
distributor for Tektronix. JCA will be stocking a
variety of test equipment manufactured by
Tektronix. Call 800-233-7600 for pricing and avail-
ability. JCA also carries a full line of cable, connec-
tors, drop materials, fusion splicers, fiber optic
cable and numerous other products from various
manufacturers. Please stop by Booth 649 at the
Cable-Tec Expo.

Kamp Specialists, Inc. .................. 1049

..... 907-909
Phone ................... 800/673-7322
Stop by Booth #907-909 and visit Kennedy Cable
Construction, Inc. We have been serving the
telecommunications industry for over 21 years!
Aerial and underground line construction of CATV,
LANS, telecommunications and fiber optic systems.
Splicing, upgrades, rebuild, new extensions of sys-
tem, balance, sweep and proof system. We will be
glad to discuss all of your construction needs.

Kennedy Cable Construction

Knaack Manufacturing Co. . .............. 1219
LANCcity Corporation ................... 1125
Laser Precision Corporation ........... 604-606
Lawson Associates . ........................
Leaming Industries . ..................... 501

j Lectro
Lectro Products, Inc. ............... 349
Phone ................... 800/551-3790

We are featuring a whole new modular approach to
network powering using our renowned ZTT with

specialized low profile cabinets. This method allows
you to make your most efficient powering decisions.

Leightronix, Inc. ...... ... ... ... .. ... 607
Lemco Tool Corporation .............. 924-926
Light Brigade, Inc. . ..................... 609
Lindsay ...............ccceiviinnn, 113
Phone ................... 800-465-7046
Fax .........ooiiiinen, 705-324-5474

Established in 1953, LINDSAY is a leading global
provider of CATV electronics. With the introduction
of the Last Passive in 1993, Lindsay set new stan-
dards for high bandwidth performance in hard line
passives. Again, in 1995 Lindsay painstakingly
work the details for products that set new standards
for reliable system symmetry. Discover the future
with New Subscriber Amplifiers, Apartment
Amplifiers and Line Extenders to | GHz.
Delivering a substantial improvement in your last
mile of plant.

Lode Data Corporation ............... 406-408
Long Systems, Inc. . ..................... 544
MKBattery ....... ... .. 600
Main Line Equipment ................... 655
Masterack ......... ... .o oo 1231
McGrath Rentefco . .................... 1032
MegaHertz ........................... 237
Methode Electronics, Inc. . ................ 815
Metrotech . .. ... .. ... .. i 824
Midwest Cable Services .................. 920
Mobile Tool/Telsta . .................... 1201
Molex Fiber Optics .................. 724-726
Monroe Electronics . .................... 524
Moore Diversified Products ............... 561
Multicom, Inc. ...... ... ... .o L. 219

Mulilink, Inc. ..o o oo 781
N11 Norsat International Inc. ............. 1018
NCA Micro Electronics .................. 324
NCS Industries, Inc. ................. 801-803
NCTI ..o 728-730
NaCom ....... ... ... o ... 401
Nationwide Tower Co., Inc. ............... 601
Network Construction ................... 817
Northern Technologies, Inc. ............... 436
Noyes Fiber Systems . ................... 837
0.G. Hughes & Sons . .................. 1213
OTL ..o 838
Oldcastle Precast, Inc. ................... 137
OptiVideo Corporation . .................. 438
Ortel Corporation ....................... 300
Ortronics, Inc. ...... ... . ... ........ 321
Osburn Associates, Inc. .................. 301
P-T Technologies Inc. ................... 517
PTL Cable Service, Inc. .................. 403
Paramount Designs, Inc. . ................. 602
Passive Devices, Inc. .. ............... 618-620
Pelsue Company .. ..................... 1113
Pencell Plastics, Inc. ..................... 636
Performance Cable TV . .................. 413

@ PHILIPS

N\

Philips Broadband Networks, Inc. .785, 883
Phone ................... 315/682-9105
In booth 785, 883 at Cable-Tec ‘95, Philips will
exhibit The Media Pool™ video server, Media
Access™ digital converters, the BCG™ Broadband
Communications Gateway, Net-Prophet™ Network
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Monitoring System and the Spectrum 2000™ series
of RF amplifiers. Featured are the new Diamond
Net™ fiber optic receiver and the complete
Diamond Line™ AM and FM fiber optic receivers
and transmitters.

Photon Kinetics ..................... ... 519
Photon Systems Corp. .................. 1008
Photonic Components, Inc. ................ 733
Pico Products, Inc. .................. 343-345

() PIONEER

Pioneer New Media Technologies, Inc.
Pioneer New Media Tech.,Inc. ........ 949
Phone .................... 310/952-2111

In the rapidly evolving world of cable television
Pioneer delivers. Since 1977, Pioneer has delivered
on its commitment to provide CATV operators with
advanced equipment and technical solutions. From
our new BA-V 1000 “Command Station” Home
Terminal, to the most advanced Video Servers,
Digital LD, MPEG?2 Chips, and Near-Video-On
Demand Systems, Pioneer delivers. Come see how
Pioneer is helping to set tomorrow’s CATV stan-
dards today. Cable-Tec ‘95 Booth #949.

IRELLI

FIBER OPTIC CABLES
OPTICAL COMMUNICATION SYSTEMS

Pirelli Cable Corporation ......... 943-945
Phone ................... 803/951-4800
Pirelli will be displaying its quality fiber optic com-
munication cables and CATV transmission systems
in booth #943-945. Pirelli is an ISO 9001-registered
manufacturer of 4-264 fiber aerial, duct and direct
buried loose tube cables; 288-432 fiber RILT™
(ribbon in loose tube) cables; and 1-96 fiber inter-
connect/riser cables. CATV transmission systems
include linearized 1550 nm links using high power
EDFA technology for headend and other applica-
tions.

PolyPhaser Corporation . . ............. 526-528
Porta Systems Corporation ................ 373
PortaCom/Anchor ...................... 616

Power & Telephone Supply

POWERZ

POWER BATTERY COMPANY, INC.

Power Battery Co.,Inc. .............. 732
Phone
Manufacturer of the Cable Sentry MC-Series,
V.R.L.A., battery line designed for the CATV indus-
try. The field proven better battery alternative for
CATV applications.

Power Conversion Products ............... 826
Powertronics Equipment Co. ........... 325-327
Practical Communications Inc. ............. 802
Preformed Line Products . ............. 631-633
Prevue Express, Inc. ............. ... ... 307
Primex Manufacturing Corp. .............. 821
Primus-SievertInc. ........... .. ... ... ... 425
Prodigy/Cable Online, Inc. ................ 414
Production Products Co. ................. 1101
Progressive Electronics, Inc. ............... 312
Pyramid Industries ...................... 813

Quality RF Services, Inc. ............ 905
Phone ................... 800-327-9767
Manufacturer of indoor multi-dwelling amplifiers,
headend amplifiers, plus upgrade electronics for
trunk and line extender amplifiers. QRF is the
largest supplier of second sourced equalizers and
pads for CATV line equipment. Distributor of elec-
tronic repair components and IC hybrids, as well as
a complete repair facility for distribution amplifiers
and headend equipment.

Quazite

Quintech Electronics & Comm. ............ 233

RMS

ELECTRONICS, INC.

RMS Electronics,Inc. ............... 509
Phone ................... 201-601-9191
RMS Electronics, Inc. a leading manufacturer/sup-
plier of passive electronic devices for CATV. Stop
by Booth 509 and see our product line which
includes: taps, trunk line splitters and directional
couplers, power supplies, house splitters and cou-
plers, connectors, filters, transformers, security
products, headend equipment, cable, installation
supplies and pedestals. RMS with over 50 years
experience.

RTK Corporation ................... 643-645
Radiant Communications ................. 337
Radiodetection ......................... 308
Rainbow Technology Corp. ............... 725
Reef Industries, Inc. ..................... 504
Reliable Power Products .. ................ 605
Reliance Comm/Tec ..................... 381
Ripley Company/Cablematic . .......... 431-433
Riser-Bond Instruments .. ............. 543-545
Sachs Communications, Inc. ..............367
Sadelco,Inc. ... ... ... .. ..ol 505
Satellite Export & Engineering . ........... 1043
Sawtre Electronics, Inc. ............... ... 149
Scala Electronics Corp. . .............. 326-328

= \Scientific
¥/)\."Atlanta

Scientific-Atlanta
Phone
At Booth 685 at Cable-Tec Expo 95, Scientific-
Atlanta will be exhibiting its full range of broad-
band communications products which make S-A the
foc of convergence. These products include the fol-
lowing:
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* A prototype MPEG-based digital home communi-
cations terminal.

* Interactive analog 8600x home communications
terminal operating live with interactive program
guides and other applications, NMOD capability,
virtual channels and other new features.

* Coaxiom providing live telephone service over
Scientific-Atlanta’s Fiber-to-the-Serving Area
(FSA) hybrid fiber coax networks.

» Digital storage and retrieval system for ad inser-
tion and other applications,

* MPEG-based digital headend video compression
system over satellite.

* 750 MHz distribution and fiber electronics.

» Scientific-Atlanta developed adapter with live
downloading of Sega games from Sega Channel to
Sega game players.

» DMX digital audio service with DMX On Screen
of 8600x terminal.

Scott Cable Communications .............. 444
SeaChange Technology .................. 131
Sencore ... 1107

SIECOR

CORNING

Siecor/Corning .................... 165
Phone ................... 800-525-2524
Siecor manufactures fiber optic cable for a variety
of cable TV applications. Also supplies fusion and
mechanical splicing products, fiber optic test equip-
ment, interconnect and splicing hardware, connec-
tors and cable assemblies. Corning manufactures a
full line of optical fiber-including Corning® stan-

dard single-mode SMF-28 fiber, Titan fiber and dis-
persion-shifted fiber.

Signal Communications .................. 842
Signal Vision/John Weeks Ent. ............. 249
Sony Electronics, Inc. ................... 203
SouthWold ........................... 227

Sprint/North Supply ................ 185
Phone................... 800-639-CATV
Sprint/North Supply is on line, on call and on time
exhibiting its full-line nationwide distribution capa-
bilities and products. Displays include cable televi-
sion, data and telecommunications equipment. As a
leading nationwide provider of integrated product
solutions, Sprint/North Supply offers more than
30,000 products through |1 strategically located
distribution centers.

Standard Communications ................ 291

Stanford Telecom .. .................... 1020

...

™

Superior Electronics Group, Inc. ...... 661
Phone ................... 813-756-6000
The Cheetah™ System, manufactured by Superior
Electronics Group. Inc. is an integrated network
management system that provides full status moni-
toring and automated FCC Proof-of-Performance
testing. Cheetah monitors CATV headends, fiber
nodes, power supplies, amplifiers and end -of-
lines.

Synchronous Communications . ............ 955
T-Com Corporation .....................309
TPS 741
TVC Ine. ... 455
TW Communications ................ 818-820
Taco/Wade Antenna Products .............. 916
Tailgater, Inc. .......... ... .l 861
Tekelec ... 1040

Tektron/ix

Tektronix,Inc. ..................... 473
Phone.................... 503-627-7111
800-TEK-WIDE

Tektronix, Inc. designs and manufactures test, mea-
surement and monitoring equipment for audio and
video professionals around the world. Tektronix,
Inc. also has the broadest line of cable TV test solu-
tions, from installation and maintenance, to verify-
ing RF carrier parameters and headend baseband
measurement tools. Tektronix, Inc. is headquartered
in Wilsonville, Oregon and has operations in 23
countries. Founded in 1946, the company had rev-
enues of $1.32 billion in fiscal 1994. Contact
Donnal Loveland, Public Relations Manager

Telecommunications Techniques Corp. .. .613-615
Telecrafter Products ..................... 632

Telect ... . 736-738

TeleWire surriy

TeleWireSupply ................... 773
Phone ................... 303-799-4343
TeleWire Supply is a leading supplier of the variety
of products needed to build and maintain a cable
television operation. TeleWire stocks an expanded
selection of brands from a broad range of manufac-
turers to meet the ever-changing requirements of
today’s broadband networks. Product categories
include drop and installation material, aerial and
underground construction hardware, tools and safety
equipment, taps and passives, fiber cable and appa-
ratus, headend and distribution electronics, and
coaxial cable. TeleWire and its nucleus of experi-
enced cable profesionals have traditionally focused
on supplying and servicing regional markets. In
addition, TeleWire also maintains multiple sales and
warehouse locations, linked by a sophisticated on-
line computer system, combine to form a strong
national distribution network capable of assembling
and shipping orders both rapidly and economically
throughout the country.

Tellabs ... 191

Teltone Corporation ..................... 333

60 CED: COMMUNICATIONS ENGINEERING & DESIGN JUNE 1995



TempoResearch ..................... ... 840
Texscan ...l 265
Thomas & Betts .................... 737-739
Thor Enterprises . ....................... 720

»

TIME

MANUFACTURING COMPANY

Time ManufacturingCo. ............ 1255
Phone ................... 817/776-0900
Put your operator two feet closer to that hard-to-
reach splice. An aerial lift that provides provides
line access from 3 sides of the bucket, eliminating
expensive rotators. Positive hydraulic bucket level-
ing gives a solid, stable work platform, leading to
increased productivity and greater worker satisfac-
tion. The VERSALIFT TEL-29NE. for more infor-
mation, stop by Booth 1255.

N
Times Fiber Communications, inc.
Division of Amphenol Corporation

Times Fiber Comm., Inc.
Phone

Times Fiber Communications, Inc. coaxial cable
supplier standardized on | GHz bandwidth for
trunk, feeder and drop cables, featuring T10 semi-
flex, TX 10 low-loss and T-10 drop cables with life
Time. Times Fiber Communications...where tech-
nology meets the bottom line. Stop by to see us at
Booth 481.

Toner Cable Equipment, Inc. .............. 461

' TRILITHIC

Trilithic,Inc. ...... ... .. i 761
Phone ................ ... 800-344-2412
For 25 years, Trilithic has been a trusted supplier of
CATV and RF LAN test equipment. At this year's
Expo, Trilithic is announcing several new products
including: an innovative return path test system; a
rugged fiber optic power meter and laser source; the
cost-effective EVS-30 emergency video switch. Stop
by Booth #76! and we will tell you more about them.

Irilogy
COMMUNICATIONS INC.

Trilogy Communications, Inc.
Phone ................... 800/874-5649
Manufacturer of exceptionally high quality, low
loss, MC? air dielectric trunk and feeder cables,
ideal for fiber-rich architectures aimed at Telco and
CATV applications. Also offering a full line of
quality drop cables including UL listed and corro-
ston protected, as well as Radiating and 50-Ohm
hardline cables for wireless and RF communica-
tions.

TRIPLE CROWN ¥7.%
ELECTRONICS %

Triple Crown Electronics ......... 843/845
Phone ..............00uuu 905-629-1111
Triple Crown manufactures the Titan Series
trunk/bridger amplifiers, accepting AM fiber
receiver modules, as well as a reverse AM fiber
transmitter option, Minex Series indoor/outdoor
distribution amplifiers, LA Series dual hybrid line
extenders and subscriber drop amplifiers. All are
available in a wide range of gains and band-
widths, in all international powering formats.
Hotel and hospital pay-per-view systems, with
interactive services. Complete pre-packaged
headend systems, or individual satellite receivers,
modulators and processors are also available for
most international TV standards. Our products
provide flexible, reliable and affordable solutions
to your needs. Stop by Booth 843/845 at Cable
Tec Expo.

Tulsat ... 443-445
Tyton Corporation ...................... 624
US.CableInc. ...t 800
U.S. Electronics ............. .. ... ... 273
[UESS1I58 56666 0880800000806 0685065000000 704
Universal Electronics ................ 807-809
Vanner Weldron, Inc. ....................53]
Video Data Systems, Inc. ................. 421
Videotek, Inc. ............. ... 942-944

Viewsonics..

Viewsonics,Inc. .............c00uun 400
) iR Aa00aa000aa800a600000 407-998-3712
Viewsonics manufactures installation and headend
products for the CATV, MMDS and networking
industries. Products include over 40 models of ampli-
fiers to | GHz, splitters with 130 dB RFI to 600
MHz and | GHz, combiners, filters, taps, attenuators,
equalizers, as well as test instruments, surge protect-
ed devices, switches, MDU enclosures, A/B switches
and the patented Lockinator Locking System.

Viewstar Canada, Inc. ... ......... ... ... 918
Vikimatic Sales, Inc. ................... 1012
Voltage Control Systems, Inc. ...... 714,716, 718
VueScan, Inc. ............. ...l 173
Walker & Associates, Inc. ................ 941
Wavecom Electronics Inc. ................ 603
Wavelynx International, Inc. .............. 1000

WAVETEK

Wavetek............coocivieanand 673
Phone
Wavetek introduces the MICROSTEALTH product-
line, presenting multi-channel testing for under $900.
Our full line of CATV & LAN test equipment for
fiber optic and coaxial cable includes the OTDRs,
optical fault locators, signal level and analysis meters,
optical signal level meters, system analyzers, system
sweep equipment, frequency agile leakage detection
and bench sweep gear. Designed with specific input
{rom of our cable customers, the entire Stealth prod-
uct line presents the latest technology, comprehensive
features and hand-held convenience. * MicroStealth
Signal Level Meters; * Stealth System Sweep, Models
3ST, 3SR & 3SRV (reverse path testing): * Stealth
SAM 4040 Signal Analysis Meter; » FLASH Mini
OTDR; * Classic SAMs; « Benchmark 1175.

Weather Channel, The ................... 933
Wegener Communications ............. 213-215
Westec Communications .............. 701-703
White Mountain Cable Const. ............. 812
Zenith Electronics Corp. .. ................ 393
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‘ IN-HOME WIRING

In-home wiring:
st Q1 AFM
wrestling match

TVNOILYNYILNI ©dd4 A8 OLOHd

By Dana Cervenka

une of the legacies of the Cable Act of 1992
is that cable operators are now required to
offer their “inside wiring” to customers who
disconnect from their service: if those cus-
tomers elect not to purchase the wiring, the
operator has 30 days in which to remove it, or
lose it. While this provision is being quietly
implemented as it applies to single family
homes, a controversy has erupted in its appli-
cation to multiple dwelling units (MDUs).
That controversy is leading to a wiring tug-of-
war, with cable operators pulling at one end,
and wireless cable, telcos and other service
providers pulling at the other.

In that battle, one of the major skirmishes
concerns the definition of where the inside
wiring physically begins and ends. When the
Federal Communications Commission adopted
its rules, it defined the subscriber’s inside
wiring to terminate at 12 inches outside of the
single family home, or, in the case of MDUs,
at 12 inches outside of the dwelling unit.
Anything beyond that 12 inches is the proper-
ty of the cable operator. Several groups,
including telcos, microwave and SMATV
operators, however, objected to the FCC’s def-
inition and filed petitions seeking to move the
demarcation point beyond the 12-inch mark, to
locations where they say it would be much
easier to gain access to the wiring, and thus
provide service.

Battle in the Big Apple

The most well-publicized wiring disputes
have occurred in New York City between Time
Warner Cable, and wireless provider Liberty
Cable, headed by President Peter Price, former
publisher of the New York Post. In NYC alone,
it is estimated that Time Warner has spent
$100 million on inside wiring. And it is to that
plant, as well as to that of Cablevision, that
Liberty seeks access.

The wiring access issue, says Liberty’s
Price, is one of basic competition. "How does
an individual actually get [other services]
without having their floorboards torn up? If
you don’t address that, forget about program-
ming and technology—there simply will be no
effective consumer choice.”

Liberty, which currently has about 30,000
subscribers in New York City, has been suc-
cessful with its approach of privately negotiat-
ing with each individual building (apartments,
hotels, and other MDUs) it wishes to serve,
often by undercutting the incumbent cable
operator’s prices and offering other special
incentives to building managers. Those man-
agers who contract with Liberty for service
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any other product, different brands can vary widely
in quality and features. Take new ABM2 Loose
Tube Fiber Optic Cable from Alcatel. ABM2 makes
mid-span access easier than ever before, thanks to a
new kink-resistant buffer tube material that's so flexible,
it actually eliminates the need for closure routing
tubes. It also makes for easier coiling and fiber access,
even at low temperatures, and in the smallest of
closures (check out the bend radius above). Other
exclusive ABM?2 features include both clearly marked
ROL access points on the cable jacket. And Alcatel’s
patented long-life AFC3 coating on the fiber. So
remember, all fiber cable is not created equal. For
the Alcatel advantage, call 1-800-729-3737.

something to remember
next time you order cable.

Contrary to popular belief, cable isn’t just cabie. Like

ALCATEL
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must agree to switch all of their residents over
to the wireless cable provider.’

But Liberty has had some difficulties in
reaching its customers. The current definition
of inside wiring, says Price, does not go far
enough to allow competitive cable providers
easy access to subscribers, and is an arbitrary
point of demarcation. For example, in the case
of MDUs, the 12-inch demarc may be encased
in the concrete floor, in the wall, or at some
other equally inaccessible location.

For the MDU it currently serves, Liberty
has chosen to connect up either to the junction
box in the stairwell, or to a point in the base-
ment where the MATV wiring connects to all
of the apartments, and in some cases, is run-
ning its own wiring into the building’s hallway
molding, where space permits. The latter
approach is not without problems, notes Price,
as there is often precious little space for anoth-
er provider’s wiring to run alongside the
incumbent’s in the conduit.

“What’s the fourth and fifth Liberty of the
world to do?,” he asks. “Try to jam more in
two months later? It’s just unworkable.” Not
only that, but the ownership of the molding
itself is often in dispute as well.

A universal demarc

It is because of these physical barriers that
Liberty is proposing that a “universal demarca-
tion point” be defined by the Commission. In a
letter to the FCC’s John Nakahata, who is spe-
cial assistant to the Office of the Chairman,
Price defines that demarc to be “where the
individual subscriber line meets the common
lines of the incumbent cable provider.” For sin-
gle family residences, that would move the
demarc to the pole; for MDUs, depending on
the age of the building, that would usually
mean that the connection point would be
moved to the junction box.

Price feels that this approach is the most
sensible solution for providing access to more
than one service provider. In the case of single
family homes, he believes that, “the consumer
won’t rewire his home, or turn his backyard
into spaghetti to have six competing suppliers
run six cables to his house.”

Industry sources say that the FCC has some
reservations about whether the proposed uni-
versal demarcation point would really foster
competition, or whether it would merely sup-
plant one provider with another. The broad
bandwidth required by video services does not
permit the provision of multiple, multichanne!
services down the same wire. And new ser-
vices such as interactive video and cable tele-
phony will only compound the bandwidth
problem. Separate, parallel facilities would be

required to offer more than one service to the
consumer.

Price dismisses the bandwidth issue: “There
is always a way to serve the one or two people
who want multiple services from different sup-
pliers, even though it makes no economic
sense.” In his letter to Nakahata, he cites con-
sumer behavior in the long distance arena as
an example, where few residential consumers
choose to sign up for service from different
interexchange carriers simultaneously.

The situation in New York is not likely to
calm down anytime soon: Liberty’s next move
will be to offer service to single family resi-
dences in suburban New York.

Time Warner, of course, has a rather differ-
ent view of the
inside wiring
issue. What
operators like
Liberty are
really after,
says Larry
Pestana, vice
president of
engineering
with Time
Warner Cable
property
Paragon
Cable, is to
commandeer
the entire,
interior wiring
infrastructure
that Time Warner originally paid for and
built—and not just the 12-inch portion that the
FCC has earmarked for the wireless operator’s
use. For a typical MDU in New York City, that
original investment in inside wiring could run
as high as $200 per unit.

‘We should
have as
many wires
to the
apartment
as there are
competitors’

Consumer choice

It is not the cost of the drop wiring itself
that is irksome to Time Warner-the operator is
generally satisfied with the six-cents-per-foot
fee it is paid for inside wiring when a cus-
tomer elects to purchase it. Pestana, like Price,
says that the main issue revolves around atlow-
ing consumers to have freedom of choice. He
does not agree with Price’s view that sharing
the same facilities will promote competition
among service providers

Pestana explains that the plethora of new,
broadband services scheduled to reach the
home in the near future will demand separate
pipes. “We should have as many wires to the
apartment as there are competitors,” he
declares. “If you have a single piece of coax
going into a customer’s apartment, that means

that they have to buy data services, and video
and telephony services that the cable compa-
nies will be offering, all from the same guy-I
don’t think that’s competition.”

And even before new services are launched,
there are technical issues today that are associ-
ated with Liberty’s approach of connecting
into Time Warner’s junction boxes, says
Pestana. “We have had some problems with
signal leakage, and the overall maintenance of
the plant becomes a problem,” he reports. “As
we start offering more sophisticated services,
the integrity of the plant becomes more impor-
tant, and they are not helping that at all.”

This has also led to a system management
problem. With techs from two different compa-
nies working on the same part of the plant,
Pestana can no longer hold his people account-
able for the condition of the wiring inside the
box. Time Warner also reports instances in its
New York City systems of cuts in tags used to
identify their cable, resulting in Liberty’s inad-
vertent disconnection of the wrong subscribers.

To be revisited

Though the FCC undoubtedly adopted the
inside wiring provision in order to stimulate
competition and promote consumer choice of
services, it’s undeniable that operators around
the country have an investment of billions of
dollars in labor and materials for the inside
wiring portion of their plant. While some of
that cost was recouped in installation fees, a
good portion of it was not, as operators offered
free installation as an incentive for new cus-
tomers. Competitive providers won’t have to
incur those same costs if they can gain control
of the wiring at some central point.

Organizations like the NCTA are keeping a
close eye on the inside wiring issue because
“in our view, getting control of the cable drop
wiring is the whole ballgame,” says a
spokesperson for the association.

How will the issue be resolved? While there
has not been much visible activity on the issue
from the Commission since its January meet-
ing, the wiring issue may soon become part of
larger interconnection legislation to be born in
Congress. The USTA (United States Telephone
Association) has filed a petition asking the
FCC to take a closer look at the whole wiring
topic as a part of the interconnection issue,
noting that the cable and telco industries are
rapidly converging, and a common set of rules
should govern both the industries. CED

References

1. “Ex-tabloid publisher attacks cable,” by
Sana Siwolop, Cablevision, January 23, 1995,
pp. 22-29.
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Drake's reputation for manufacturing receiver for you. Drake’s line of receivers offers

quality communication equipment is world the versatility for unique system requirements,

renowned. This reputation has been built by and the reliability you depend upon — reliability

producing products that offer versatility and that operators and installers have come to trust.

reliability. Products like the Drake line of And these world-leading receivers are

commercial satellite receivers — the ESR1260 manufactared in America by

and ESR1240 iRDs, the International ESR1255, an American company —

the ESR1252 broadcast quality receiver, and the Drake...a trusted world

ESR1240A. Whether you need a receiver for in- leader in communication

house hotel satellite entertainment systems, a equipment since 1943.

receiver for a major cable system, or a receiver

for broadcast studios, Drake has the right

R.L. Drake Company + P.O. Box 3006 « Miamisburg, OH 45343 + U.S.A.
Sales Office: 513-866-2421 « Fax: 513-866-0806 « Service & Parts: 513-746-6990 + In Canada: 705-742-3122
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By Roger Brown

Afler a lengthy and contentious period of
negotiations over the grubby engineering
issues surrounding the decoder interface stan-
dard, representatives of the National Cable
Television Association’s engineering commit-
tee and the Electronic Industries Association
have apparently struck an accord that may
finally lead to a compromise agreement. That
is, if a new debate between the cable engineers
can be set aside.

During an April 19 meeting that was termed
*very amicable” and “problem-solving in
nature” by Dr. Walt Ciciora, the longtime
cable engineer who is now an industry consul-
tant, expert on consumer electronics interface
issues and the cable industry’s lead negotiator,
the two sides reached “an agreement in princi-
pal” on several thorny issues.

However, Ciciora stressed that the agree-
ment is filled with compromises on both sides,
and that negotiations over the details of the
agreement will determine if the compromises
can hold or not. “There’s full realization that
the devil is in the details,” Ciciora said.

The agreement comes on the heels of a
Feb. 3 ex parte filing by the EIA to the Federal
Communications Commission, which called
for a descrambling-only decoder interface and
digital set-top standards. The cable industry,
stunned by the filing, lashed out at the EIA,
calling the development “a giant step back-
ward.” Ciciora even wrote a stinging rebuttal
in his CED column in the March 1995 issue.
For example, he wrote: “The EIA’s filing
seeks to cripple the decoder interface by limit-
ing it to only the descrambling function. This
self-serving position seeks to reserve all value-
added electronics for the retail sale, ignoring
the destructive impact this would have on con-
sumer choice. This proposal would bring an
abrupt end to service experimentation and
expansion. It gives new meaning to the term

’ 9

‘set-back’.

Too many concessions?

Ironically, the war of words between the
two sides may have been tempered by this
recent compromise, but it has begun a new
debate among the cable operators, some of
whom believe too much was given away in the
latest round of negotiations.

For several months now, the NCTA and
EIA have been attempting to hammer out the
details of a decoder interface standard that
would allow consumers to use existing remote
controls, watch one program while taping
another, and utilize other features without
being bottlenecked by a set-top that limits
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ONLY HITACHI TELECOM USA HAS THE POWER TO PROPEL YOUR COMPANY INTO
THE NEXT CENTURY AND BEYOND. How will we do it? Wit ATM and SONET procuct families designed with your need
for flexibility in mind. And with the know-how that comes from eight decades as a technological powerhouse. As one of the world's 10 largest
industrial corparations, Hitachi boasts over $70 hillion in annual sales and employs more than 330,000 people worldwide (including 18,000
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¢ NCTA/EIA

access to a single channel at a time. One of the
most troublesome issues was related to the
method consumers would use to communicate
with the decoder, the so-called “command set”
or “infrared pass through.”

The cable industry, seeking a way to ensure
open dialogue with viewers as they head into
an interactive age, has held that consumers
should be allowed to communicate through the
TV’s existing infrared receiver. This would

or your authorized distributor.

allow new services to be deployed almost
seamlessly because consumers would have a
simple way to communicate with consumer
electronics gear.

The EIA objected strenuously to any such
proposal, arguing that the infrared unit could
become “confused” by such an arrangement,
and that such an approach is “bad engineer-
ing.” The E1A became so upset over the stand-
off it filed the above-mentioned document with

For all your broadband enclosure needs call 708-455-8010
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the FCC, calling for a descrambling-only
device.

The compromise that was struck will allow
communication through the remote control,
but only via a series of function, or “F,” com-
mands. For example, consumers would be able
to respond to interactive ads by “typing” let-
ters of the alphabet through concatenated but-
ton commands. This is done by pressing two
different function buttons on the remote con-
trol to replicate letters of the alphabet.

Under this scenario, each manufacturer will
be allowed to continue to pursue unique solu-

| tions to the communication issue, said Ciciora,

which could lead to even greater consumer

R confusion. For
The compromise cxampie. a
. viewer who
W|" a"(]w owns more than
one brand of
communication TV ma e
forced to have
mrough me dedicated
remote control,
but only via a
series of function
commands

remotes for
each TV, rather
than a “univer-
sal” remote that
could control
multiple brands
of equipment.
Nevertheless, in
an effort to
move the nego-
tiations closer
to conclusion, such an accord was struck.

“While that isn’t fully unedited or as open
as we would have liked, it represents a com-
promise we could probably live with,” said
Ciciora.

An uneasy truce

But already there may be a hole in the dike.
While representatives from the nation’s two
largest MSOs, Tele-Communications Inc. and
Time Warner Cable, have reportedly given pre-
liminary thumbs up to the draft agreement,
others who have more experience with the sub-
tle issues surrounding the negotiations are less
than comfortable with the arrangement.

Ted Hartson, VP of engineering at Post
Newsweek Cable, said the cable industry
should have continued to press for an “open,
unedited, near real-time path from the couch to
the TV rather than settle for an agreement
that allows consumer electronics manufactur-
ers (o use proprietary approaches. “Having
unique and/or proprietary codes from the
couch to the TV . . . will guarantee chaos,” he
said.

Furthermore, Hartson believes there is noth-
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NCTA/EIA

ing forcing the equipment manufacturers to
comply with the agreement. “In buying into
this concept, it is going to be very difficult to
assure that the other side complies with the
spirit of the intent, which is an open signal
path,” he said.

“I consider this issue to be my beat—and
the other guys are getting away with murder,”
Hartson said. “What’s the rush? Let’s not fold
up yet. Why not wait to see what the FCC

Gripping
Performance

The Tyton EI-Ty is used for supporting, securing, fastening, and spacing cable and
other applications requiring extra long, high strength strapping. The EI-Ty consists of a
smooth strap and a separate, compact plastic head which encloses a stainless steel gripper.
Manufactured from black acetal, the EI-Ty has excellent UV, chemical and moisture
resistance for outstanding outdoor performances. Also, the EITy's smooth edges get
rave reviews for helping to prevent injuries while greatly reducing installation time.
The ElFTy is a convenient and durable fastening system that receives two thumbs up.

Tyton's El Ty is the hottest ticket in town - and it's readily available. Call us.

1-800-922-0633

says? It can’t be any worse.”

Outside of the IR pass-through, there were
other issues on the table that were dealt with
as well. According to Ciciora, of 10 items on
the negotiating list, a compromise was made
on each and every one. Some of those items
included:
¢ Tuner powering while the TV is turned off.
This is important for devices, like set-tops, that
need access to the VBI even when no one is

watching the TV. The compromise allows for
access on a first-come, first-served basis and
limits access to any one service to 2.5 hours.
v Joint testing. Both sides agreed to test the
decoder interface and to jointly fund such test-
ing.

v Spare pins. Today’s design calls for a 20-pin
connector; the compromise recognizes there is
a need for additional pins to support additional
services and/or communications.

v Digital signal pass-through. Both sides
agreed that digital signals must be passed
through the TV’s tuner to an external plug-in
module.

v No defined footprint. The cable industry

. wanted the con-
|II Slllle 0' a" sumer electron-
e ics manufactur-
“Ie m]““cal ers to define a
wrangling,
Ciciora says

footprint for the
decoder so that
the large cable
and connector
could one day
: be replaced b
relations between cc.ice oa °
connect directl
EIA allll NCTA together. The ’
EIA was
have not come unvilling ©0
provide such a
unraveled desien. “That
was a disap-
pointment,” says Ciciora, “but it’s not a deal-
killer.”

Although some engineers who have
reviewed the agreement agree with Hartson’s
views, others in the cable industry have told
Ciciora they’re surprised he was able to get
any concessions at all from EIA.

In spite of all the political wrangling,
Ciciora says relations between EIA and NCTA
had not come unraveled. “All of the talk about
an impasse is political talk, not technical talk,”
Ciciora says. “That comes from the lawyers in
Washington. Anyone who comes to the meet-
ings would wonder what planet they’re from,
because the engineers have continued to work
to solve the problems—and been frustrated.
We’ve had difficult issues that could lead to a
collapse, but we had not reached the point to
where we were sitting there twiddling thumbs
with nothing to do.”

Therefore, the two sides will continue to
work toward a decoder standard until a docu-
ment is drafted and submitted to the FCC. “It’s
going to involve a lot of pretty serious engi-
neering work to make sure the agreement in

principle can be made to work out,” Ciciora
says.
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See us at Cable-Tec Expo, Booth 624.
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Is it time yet to invest in interactive? Here's a thought.

The latest research tells us that 53% of Americans are willing to spend at least as much every
month on interactive services as they are on basic cable TV

That'’s an additional $5 billion a year. With who knows how much more for other
broadband services.

Of course there are issues to be resolved. What program delivery standard? Which set-top box?
And once you'e ready, you'll need a partner who can move fast, to help you capture competitive
advantage. Which is where AT&T Network Systems comes in.

People want movies on demand. Interactive video games.
Home shopping. And they want it now.

(For fast, fast rollout of broadband networks, talk to the
company that knows networking best.)

Who else has the resources and experience to create a total solution that meets your exact
needs? From planning, financing and market consulting. To engineering, systems integration,
manufacturing and installation. Not to mention the R&D clout of AT&T Bell Labs.

Only AT&T Network Systems can upgrade infrastructure — from central office or head end to
home terminal — rapidly, and on a massive scale. With a range of options from our HFC™-2000
Broadband Access System to our SLC*-2000 Access System with FLX* Switched Digital Video,
were already helping service providers get ready to roll out new services to millions of homes
across the country.

We'e also the leader in program delivery solutions. With home terminals and digital
compression systems. Advanced capabilities you can integrate into any network from Interactive
Digital Solutions, our joint venture with Silicon Graphics, Inc. Plus our GlobeView™-2000
Broadband System: the world's first evolvable ATM switch.

Start giving people the advanced video services they want.

Right now: When they want them. AT&T CONSUMER VIDEO
MORE THAN JUST EQUIPMENT
WHAT YOU NEED TO COMPETE
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without set-tops

By Roger D. Pience, VP Technology,
Watson Technologies Corp.

Editor’s Note: For several years, the cable
industry, in concert with the Electronic
Industries Association, has been attempting to
implement methods to improve the cable/con-
sumer electronics interface while protecting
the cable operator’s investment in program-
ming. This article was invited to introduce a
new proprietary technology that has been
developed to address the issue.

Modernization and innovation are rapidly
changing the face of cable television. The
technical capabilities of cable TV systems are
being constantly enhanced and expanded
beyond the traditional entertainment services
to provide cable operators with new revenue
streams.

A start-up company, Watson Technologies,
has developed a new signal delivery and con-
trol architecture that is fully compatible with
existing coax and hybrid fiber/coax systems.
Additionally, proprietary hardware that is part
of the architecture restores full compatibility
to TVs and VCRs through “in-the-clear” sig-
nal delivery methods, and potentially offers
consumers total control over their program-
ming choices.

Off-premise control

The elimination of signal theft as well as
the set-top box, while offering new marketing
and tariffing flexibility with added “impulse”
revenue potential, provides exciting new
opportunities to the cable operator. The
Watson Technologies’ broadband system con-
troller provides all of these characteristics.

Cable operators have constructed coaxial
and fiber cable networks that are now avail-
able to more than 96 percent of all homes in
the country, and more than 63 million house-
holds subscribe to cable. Today's cable televi-
sion networks, which rely heavily on set-top
descrambling convertors to control program-
ming access and thus the revenue stream, are

characterized by unacceptably high rates of
programming theft, the inherent incompatibili-
ty between the set-top box and the subscriber’s
TV and VCR, and the revenue-restrictive need
to sell only tiered packages. State-of-the-art
delivery and control methods for a wide vari-
ety of new services are paramount to the sur-
vival of cable operators in the face of
increased competition.

Watson believes that its proprietary broad-
band network controller will enhance cable
system performance and profitability by

v Improved operating efficiencies
v Improved security.

Intuitively, addressability and security are
not equivalent. Addressability provides the
feature of remotely configuring a control
device, and used alone, does not provide secu-
rity. Security, however, is used to reliably sup-
ply or deny services or features.

This new broadband controller provides the
cable operator the ability to offer the sub-
scriber programming choices heretofore
unavailable in a set-top box-equipped cable
system. In addition to normal tiering function-
ality, the controller is capable of providing
individualized subscriber programming tiers in
a truly a la carte fashion, and unlimited
impulse pay-per-view.

Controller operation

Specifically, the controller reacts to a sub-
scriber request for a particular channel. The
channel is requested by the subscriber by sim-
ply tuning the TV or VCR to a particular
channel. The controller recognizes this request
and with appropriate authorization. allows the

Figure 1: Distributed network intelligence
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Microprocessor

reducing unauthorized programming use,
increasing the viewer’s freedom of selection to
an a la carte basis, and allowing for transac-
tional based billing. The off-premise broad-
band controller provides a secure “in-the-
clear” signal transmission path of program-
ming into the home, thereby eliminating the
cable-consumer equipment incompatibility
problem.

In addition, the core technology will enable
media research companies to economically
collect more accurate statistical information
about program viewing than is currently avail-
able.

There are four primary reasons why cable
operators have considered off-premise control
devices:

v Control capability (addressability)
v Consumer friendliness

chosen channel to pass through to the sub-
scriber “in-the-clear” and on-channel. The
transaction is recorded for billing purposes.
The controller, as configured, is capable of
delivering four frequencies simultaneously for
each subscriber’s residence, thus eliminating
equipment incompatibility problems.

Patent pending advanced digital signal pro-
cessing (DSP) circuitry and Fast Fourier
Transform (FFT) processing are used to detect
the subscriber’s equipment channel change.
The combined DSP/FFT microprocessor cir-
cuitry informs a frequency selective gate to
permit passage of a particular channel.
Initially, the cable operator addresses the
Watson Tap providing the authorized channel
selection based upon the subscriber’s request.

Occupying a strategic location in the cable
architecture (see Figure 1), this tap provides
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distributed intelligence at a physically secure
network location. The “off-premise™ platform
not only provides for all of the necessary func-
tionality of secure digital delivery and full cus-
tomer control over their programming choices.
but provides shared resources for further ser-
vice enhancement.

Wired telephony, PCS, interactive video and
digital programming control and processing
are some of the features that can be built into
the platform. These features can easily share
some of the current resources such as the
power supply, memory, microprocessor and
communications. Additional network architec-
ture benefits are reduction in the number of
line extenders because of the inherent signal
gain of the tap.

Paradigm shift

Industry sources indicate that cable opera-
tors are poised to invest more than $30 billion
by the end of the decade to rebuild or upgrade
75 percent of the existing cable systems for
expanded programming and data services. Not
to be discounted, the uncertain regulatory envi-
ronment will dictate new and different cable
operating psychology. Driven by technical con-
vergence, the telephone. cable, computer and

Figure 2: Watson Tap functionality

CoNsUMER ELECTRONICS COMPATIBILITY

entertainment
industries are
each competing
for consumers’
disposable
income. All of
this massive
change in the
industry has
caused a great
amount of
uncertainty.
This fact, cou-
pled with the
fundamental
shift from ana-
log to digital
program deliv-
ery, results in
an opportunity
to provide a
paradigm shift
in the method
of providing cable services to customers, and
simultaneously controlling and improving on
the revenue stream.

This new architecture provides a solution of
providing a programming service tailored to

This system
restores
compatibility
among all
consumetr
premise
equipment
consistent with
current
regulatory
preferences

‘ Ask for
Provide

Watson Tap

each individual customer and seamlessly con-
trolling the revenue stream. The strategic loca-
tion outside the customer premise provides an
improvement in security from two different
aspects.

First is the physical location. Locating the
program controller out of the subscriber’s
reach provides physical security. Functional
security is provided by allowing the consumer
to view only what he requests from the cable
operator. Compatibility issues are solved by
removing the set-top box and providing the
requested channels in the clear to multiple
consumer devices.

Security issues

The functional diagram shown in Figure 2
depicts the significant relationships of the vari-
ous elements of the control mechanism. The
first aspect is that physical security is obtained
by placing the “box” outside of the house on
the strand or in a pedestal. Functional security
is provided by the handshake operation of the
consumer asking for a specific channel, and
only that channel being provided to the con-
sumer in-the-clear. This process obviates the
need for complicated cryptological techniques
to guarantee security.

Feeder cable

A

Drop cable

Support
func[/?oelality
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In the present tap configuration, four gates
are provided for each subscriber, thereby pro-
viding the capability for delivery of up to four
simultaneous channels per subscriber. The
quantity of four has been selected as an arbi-
trary system constraint. Because a large
amount of the functionality of the product can
be shared, the product has been configured to
feed four consumers from the tap’s physical
location. Support functions are also indicated
in the block diagram.

Usage by time, by channel, per subscriber is
recorded by the microprocessor and upon
request is uploaded to the headend for billing
purposes. Flexibility and control of each sub-
scriber’s service can be dynamically accessed
from the headend via the communication link
to each subscriber’s node.

Summary

Marketing focus groups indicate the cus-
tomer’s desire to control their programming
choices. Given full choice, customers will con-
sume more premium programming, as evi-
denced by the largest movie programmers pro-
viding three or more streams or choices. With

> CONSUMER ELECTRONICS COMPATIBILITY

this system, all
programming is
in-the-clear, has
the potential to
be a la carte,
and restores
compatibility
among all con-
sumer premise
equipment con-
sistent with reg-
ulatory prefer-
ences.

A new tap
allows all
cable-ready
consumer elec-
tronics devices
to have friend-
ly, transparent
and fully com-
patible access to all cable program services.
System signal security is enhanced at two lev-
els without the need for advanced encryption,
while providing all signals in-the-clear. The
enhanced security, freedom of customer choice

The tap’s
position allows
customers to
control their
premises, and
operators to
secure and
control their
programming
services

and new marketing opportunities provided by
this system promise to improve the cable oper-
ator’s bottom line.

The tap’s position-at the end of the network
but outside the home-allows the customer to
have control over their premises, and allows
the network operator to secure and control his
programming services. This is analogous to
the transition the telephone industry made
many years ago.

The functionality provided by the tap allows
the operator to distribute intelligence to the
edges of the network. This distributed intelli-
gence concept is similar to the transition the
computer industry made from mainframes to
client/server platforms. CED

About the author

Pience is a 22-year veteran of the cable
television industry. Most recently, he was
director of engineering for the National Cable
Television Association (NCTA).

Watson Technologies was founded in 1993
by John C. Watson in order to pursue the
development of an in-the-clear cable signal
delivery architecture.
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Introducing Zenith MultiMedia.

Power your way to new cable revenues.

Zenith Network
Systems has developed the
first real-ume, two-way
interactive analog system
that offers you nearly every
revenue-generating service
associated with digutal.

And, since it’s analog, you can install it at a frac-
tion of the cost.

What’s more, 1t’s technology that’s here,
technology you understand, technology that’s
ready to install. Today.

The MM2500™ Set-Top

Our MM2500 set-top is an addressable, broad-
band, stereo-compatible unit that offers you two
distinct advantages.

It 1s the only fully-downloadable, software-driven
set-top, so you get full, diverse control from the
headend.

And the
MM2500
set-top 1s the
only analog
unit that sup-
ports revenue-
generating
real-time. two-
way Interactive
services...the
unregulated sources
of revenue so essential to your growth
and survival in today’s competitive environment.

The ScreenPlay™ Authoring Tool

The ScreenPlay Authoring Tool is an easy-to-
learn, easy-to-use Windows™ based system that lets

RESTAURANT GUDE —-
- LIST MENU

‘Today.

you creatively customize
on-screen displays down-
loaded to the MM2500 set-top.

It comes with a wide vanety of characters and
other graphic devices built-in, while allowing vou to
scan in virtually any graphic you might choose.

o e

Real Revenues Today. And Tomorrow.

While getting ready
for the digtal

future, the

X D MM2500
= set-top
can begin
to generate new
sources of real revenues today.

* Expanded promotion of PPV

* Interactive program guides
Bulletin boards and messaging
* lnteractive shopping and games
* New advertising options

* Near video-on-demand

Equally important, the MM2500 set-top can be
a pathwav for you — and your customers — to the
digital future.

Plug InTo The Power™

New technologies make way for new wavs of
making profits. And leading the way in technolog-
ical advancements is, of course, something Zenith
has been doing for over 75 years — another reason
to plug in to the power of Zenith.

To learn more and to receive our free informa-
tion kit, just call us today at 1-800-239-0900.

ENITH
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’ IMPROVING EFFICIENCY

Focusing in on
customer satisfaction

Process

re-engineering
hones new systems

By John Greening, vice president,
programs, and Jan Lubin, senior CATV
consultant, Arrowsmith Technologies Inc.

The future of the cable television industry
will be intensely competitive, market-driven
and technology constrained. Winning in a free
market will require the cable industry to build
customer loyalty, modify cumbersome
processes and create a team of employees and
suppliers focused on customer satisfaction. To
realize such a future, the cable industry must
contemplate re-engineering some of its busi-
Ness processes.

Business process re-engineering involves
the careful analysis of current business prac-
tices and the step-by-step deployment of more

effective processes, including the implementa-
tion of advanced operational support systems.
The overall goal is to provide excellent cus-
tomer service by empowering employees,
which should in turn increase revenue and
profitability.

Process re-engineering alone, without the
installation of new technologies, will not attain
the desired result and wastes a cable operator’s
precious financial resources. Ensuring that a
true catalyst for change exists requires new
tools, as well as techniques to enable the cable
company to meet its re-engineering goals.

Defining needs

Once it has been decided to undergo re-
engineering, cable operators need to define
what is required to meet their future goals.
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Arrowsmith’s Fleetcon system includes a fleet management program which increases the efficiency of cable
television technicians. The Fleetcon system also supports business process re-engineering efforts.
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The first approach, the operations assess-
ment phase, should focus on a thorough audit
of existing operations and their inherent limi-
tations. For example, the most common bottle-
necks in cable field service operations are:

v reliance on antiquated manual work orders
v excessive paperwork and double data entry
v lack of real-time information sharing
between customer service representatives
(CSRs), dispatchers and technicians

v wasted time as dispatchers and technicians
communicate via voice-only radios; and

¢ lack of real-time information on which dis-
patchers and managers base sound, proactive
decisions.

An objective evaluation

To effectively evaluate the company’s field
service processes, cable operators should enlist
the expertise of an outside organization that
can objectively evaluate the company’s work-
force, procedures, equipment and technology.
The ideal alliance would be with a company
that has an array of experience in large scale
system design, logistics, training and an
enabling technology solution that provides an
order of magnitude for change.

Although consultants are typically chosen
for the evaluation process, their inability to
provide the tools to facilitate the change ofien
leaves cable operators without
a working solution.

To execute the next step of
re-engineering, an internal
task force should be formed
to include at least one indi-
vidual from each applicable
department of the cable com-
pany. Management, customer
service, routing, dispatch and
the technical staff should all
be represented to address the
complete business operation
and to receive general consen-
sus on the re-engineering
effort. Together, they can
define a full array of practices
that need to be evaluated for
change.

The internal task force
would work closely with the
external evaluation team to
identify areas for improve-
ment.

Assessing operations
The next step in process
re-engineering is more time
consuming, requiring an eval-
uation of the many aspects of
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FLASH MINI OTDR

Portability & Performance

Enjoy true field portability with the
handheld F1L.ASH fiber optic cable
It's small (6 1/2" by 8") . ..
lighrweight €less than 3 1/2 1bs.) . ..
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casy to usc . . . and pertorms flash
maintenance, faule location, faule
analysis, and verifies repairs with the

touch of a button.

i The ficld based OTDR FLASH is

the solution for all your construction

and maintenance applications with flexible software tailored
to your nceds for all stages of test operation.  The FLASH
provides instantancous link evaluation to reduce repair time

and improve cfficiency.

Winner
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Waverek . . .partners in productivity for over 25 years.
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Engimeered for full OTDR functionally:

¢ Dual wavelength capabilities - 1310, 1550 or 1310/1550 nm
e Fast acquisition time to analyze attenuation and reflectance
* Automatic injection level analysis

e Automatic ghost detection and cancellation

e Real-time analysis (less than a second)
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¢ IMPROVING EFFICIENCY

the cable company’s operations. The assess-
ment can be broken down into four categories:
company performance, financial performance,
work flow and the charting of data flow. The
information gathered from the assessment will
be used to set the cable company’s goals and
to develop processes to support the realization
of those goals.

Figure 2: Fleetcon design overview
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formed as well.

The information gathered from working
alongside the employees will then be analyzed
using proven qualitative and quantitative mea-
surements. The data can be visualized through
flow charts, highlighting work flow, and infor-
mation flow, needs and decision points.

The qualitative and quantitative measure-
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neering evaluation is complete. This step of re-
engineering is very dependent on the external
expertise of a solutions provider. Redesign
involves developing new work flows, collect-
ing required data and identifying the tools that
will be available to the company's manage-
ment and workforce.

At this stage, various hardware and software
components of a total
workforce manage-
ment system come
into play. The external
service provider and
the cable operator jux-
tapose each compo-
nent to the problem it
solves and develop
new work flow charts
that help meet the
cable company’s pre-
defined goals.

The design layout
1s, in effect, a three-
dimensional puzzle
comprising people,
processes and sys-
tems. At the end of the
decision process, the
solution is a road map
leading to improved
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For example, field personnel would be
interviewed and observed throughout the day
in order to gather baseline measurements. How
long do the technicians typically spend on
check-in, obtaining equipment, tools and con-
vertors, and collecting and reviewing the day’s
work orders? How long is each job? Drive
time? How many minutes are wasted trying to
reach a dispatcher by radio or telephone? How
much additional time goes into completing
paperwork and balancing the money collected
at the end of the day?

In addition to observing field personnel,
similar processes with routers, dispatchers,
customer service representatives, administra-
tive support and management will be per-

ments enable the operator to determine the
actual cost of each task, including employee
and equipment costs. These measurements also
provide the operator with a road map for
improvement. For example, if automated dis-
patch systems are installed, how much time
would be saved by the technicians and dis-
patchers each day. For every minute saved, a
technician can be utilized to better serve the
specific goals of re-engineering, such as sell
additional services, preventive maintenance
and customer education.

Redesion and renewal
The design process focuses on how the
cable company will operate after the re-engi-

v vehicle information
terminals (VIT)
v data communica-
tions links; and in addition,
v the home office (base station).

The VIT is comprised of a Global
Positioning System (GPS) receiver, a single-
board computer, expansion slots for adding
functionality and a handheld computer that
connects the technician and the office to one
another. The wireless, mobile data communi-
cations link connects the vehicle and home
office. The office, or base station, houses a
database server, multiple dispatch/management
workstations, and, of course, powerful applica-
tion software.

The most obvious VIT component is the
technician’s handheld computer. The device
has a graphical user interface that displays
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¢ IMPROVING EFFICIENCY

work orders and captures information the tech-
nician enters.

At the start of the workday, the technician
simply turns on the handheld computer and
sees his first job displayed, complete with any
special information: for example, a notation
that the customer has an unruly dog or must
leave the house by 9 a.m.

Electronic sign-off

Whether the technician leaves from the
office or from home, check-in is as easy as
pressing a button on the handheld computer.
The “on job” button starts the first job, and the
“off-job” button completes it. The technician
can even have the customer sign off on the
work order, using an electronic pen, for exam-
ple. The handheld computer also has a graphi-
cal icon labeled “break,” and one for “lunch.”

At the end of each job, break or lunch hour,
the work order for the technician’s next job is
transmitted instantly-via the data communica-
tions link—to the vehicle’s computer and into
the handheld computer. The technician never
has to sit around in an ice storm or on a swel-
tering summer day, trying again and again to
get through to the busy dispatch office.

Back in the cable operator’s office, cus-
tomer service representatives are given
increased functionality to better serve cus-
tomers. Billing information is automatically
downloaded into the system as it is entered by
the CSRs and made available to support rout-
ing, dispatch and fleet operations.

The system makes CSRs an even more
valuable part of the company team. If a cus-
tomer who is waiting for installation or service
calls with an emergency —perhaps rushing to
school to pick up a sick child-yet wishes the
technician to wait for a few moments if he or
she is not there when the tech arrives, the CSR
can download that call into the system. The
system will match the customer to the appro-
priate technician and transmit the information
to him.

Computer Aided Dispatch

A bigger change is in routing. The best
electronic workforce management systems
completely transform the routing process,
computerizing the assignment of work orders.
The basis for this transformation is GIS soft-
ware like that employed by the nation’s E911
networks, which creates and stores detailed,

THE
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full-color area
maps and cal-
culates the
shortest or
best routes in
a flash.

Using GIS
dramatically
reduces the
amount of
time it takes to
schedule a
fleet of techni-
cians. It also
can virtually
eliminate cir-
cuitous routes
and mismatch-
es between
technicians
and jobs.

Some sys-
tems offer a
choice
between interactive routing and automated
routing. With interactive routing, all the jobs
for each future routing date are downloaded
from the CSR’s subscriber management system
to the server. When an employee is ready to
prepare the next day’s routes, his computer will
display a full-color area map with an icon for
the location of each service call.

All it takes to create each tech’s route is to
“point” and “click” on the icon, “drag” it into
that the tech’s schedule window and “drop” it

Process
re-engineering
seeks to
minimize the
stress of
implementation
through
training,

team building
and total guality
management

| into the schedule. The system will optimize and

verify each schedule.

Dynamic dispatch capability

Interactive routing can be an alternative to,
or a backup for, automated routing. The latter
is based on computer-aided dispatch (CAD)
software. CAD uses sophisticated algorithms
that automatically assign work loads in a way
that maximizes cost savings within the cable
company’s constraints.

For example, automated routing takes into

account technicians’ hourly and overtime

wages, fuel costs, driving distances, the mathe-

| matical importance of meeting time windows,
| FCC work order aging requirements and even

technicians’ skill sets.

A dynamic dispatch capability assigns the
right jobs, in the right order, to the most
appropriate technician, all automatically. It
also collects information on technician perfor-

|
mance, customer no-shows, area demand and

the like, giving management a sound basis for

| . « .
future business decisions.

At any time, for convenience and in emer-
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gencies, the dynamic dispatch functionality
can reassign a single work order or realign an
entire schedule. Workdays are not disrupted
because technicians receive only one job at a
time.

Implementing change

Even when the goals are clear and the plan-
ning collaborative, change is hard. That is why
process re-engineering seeks to minimize the
stress of implementation through training,
team building and total quality management
(TQM).

The training component is straightforward,
and is certainly the most important. Each
employee is given a framework for his new
way of working, plus plenty of hands-on time
with the new system. Most employees quickly
decide that the new system is easy and even
“fun” to use.

For example, technicians like the one-key
convenience of a handheld computer that they
can take into the house. Schedulers enjoy
using full-color, icon-based maps backed up by
computer skills. Dispatchers appreciate being
able to focus on exceptions instead of repeti-
tion. CSRs like sending information directly to
technicians, and management gains access to
the real-time information that fosters sound
decisions.

Team building elaborates on these advan-
tages. For example, the internal process re-
engineering task force is able to demonstrate
to technicians how the new system makes
workdays not just easier but safer. One press
on the handheld computer’s “alert” button
summons aid in any emergency.

Total quality management (TQM) elevates

&
)}

team building
to an even
higher level.
With the out-
side consul-
tants acting as
facilitators and
a cross-func-
tional compa-
ny team steer-
ing each meet-

The cable
company can
now continually
monitor its
processes and
progress

ing, TQM
through monthly, =7 <o
quarterly e ity
and annual e
reviews v system

improves their
job security.
Measuring the results attained from an elec-
tronic workforce management system is the
final step in process re-engineering.

Setting goals

As mentioned before, baseline measure-
ments are taken and goals established early on.
All the data is collected and recorded a month
before the new system is installed. When the
same tasks and times are measured and entered
a month afterward, the system automatically
generates a full set of reports showing quanti-
tative changes in, for example, job perfor-
mance, mileage, vehicle wear and overtime
expenses.

The cable company can now continually
monitor its processes and progress through

w3 ILiGHT TrRAC

Airborne Signal Metering

INC

monthly, quarterly and annual reviews. Again,
the system itself automatically performs most
of the mathematical calculations. It also fur-
nishes cable franchisees with support for their
on-time performance reports.

Summing up

Cable television operators are having to act
promptly to maintain market share, and also to
prepare for new products and services. The
technology that will allow these companies to
provide the reliability that customers demand
is here, now.

However, the technology does not come in a
neat box that a cable operator can purchase
and plug in. Instead, it comes as an integrated
hardware, software and service solution that
impacts everyone from the newest field techni-
cian to the CEO.

The complexity of process re-engineering
can be simplified when coupled with tools
that provide a catalyst for change. Process re-
engineering gives the cable industry a com-
petitive advantage, with the aid of new tech-
nologies. CED
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’ ELLioT Q & A

SCTE chairman
provides status report

Tom Elliot
diISWers

our questions

Editor’s note: This month, Tom Elliot,
senior vice president of engineering and tech-
nical services at Tele-Communications Inc.,
steps down after two years as chairman of the
board of the Society of Cable
Telecommunications Engineers (as the group
is now known). CED Editor Roger Brown
recently interviewed Elliot regarding the
major issues facing the SCTE as it moves for-
ward. What follows is an edited transcript of
the interview.

Q: What are the biggest strides the Society
has made in the past two years?
A: 1 think it's most useful to look at the way
the Society has moved over the past 10 years
or better. I think we can all be proud of the
fact that it has moved from a small group that
was dangerously close to disappearing to a
real factor in the cable scene today. My view
is that some of the challenges on the plate are
quite different than they used to be, but I think
we've done quite well in the last couple of
years. The Society continues to grow, and
we've focused on the fact that the industry
will become very competitive and driven by
technology.

I believe that through the vision put forth

by the leaders of the Society, we’ve tried to be
proactive in this area. We’ve had a couple of
meetings with a facili-
tator that focused dis-
cussions on strategy
and how the Society

needs to change to '

serve its members in

the best possible way.

We’ve scrubbed that

process through the

membership with

questionnaires, and through the Board mem-
bers to make sure we’re benchmarking this
roadmap properly.

There are huge challenges here because this
world is going to move so quickly. The play-
ers are going to move fast. As someone who’s
deeply concerned about the welfare of the
Society, we have to deal with these issues. Our

choice is to deal with them on a reactive or a
proactive basis. In my view, we want to be
proactive.

Q: Is the proper mechanism in place to do
that?

A: 1 think so. The Society,
through Bill Riker’s leader-
ship, has really been doing
a good job of this all along,
given the level of resources
it had to draw from. We’ve
always had a great group of
volunteers, a good group of
people who help on a long-
term basis. The vendor
community is very support-
ive. With the growth the
Society has experienced
over the last few years,
we've been able to do more. The question s, is
it enough? Once again, it’s a matter of taking
the resources you’ve got and trying to put them
to the best use. Clearly, there are more things
we'd like to do.

Q: How can the Society rise to the challenge
of standards-making in an industry where
seemingly everyone wants to develop stan-
dards?
A: One thing we have done is
to get more aggressive about
that than we’ve ever been.
We’ve had different commit-
tees working on a range of
practices for some time. A lot
of those have found their way
into things like Bellcore stan-
dards. That ought to be a
feather in our cap. If you look
at the three different groups that focus on
these issues, you have the NCTA Engineering
Committee, which is good, but is in place to
support the NCTA’s lobbying efforts; there’s
CableLabs, which is not an open group, nor is
it set up to deal with these issues directly; and
you have the SCTE, which is a due process
organization, I think the industry is well

served by having an organization do these
things. SCTE brings a lot to the table.We also
are moving forward on our ANSI application.
I’m unhappy that I'm not able to report that’s
done, but we’re moving ahead on that.

Q: I understand EIA had some objection to
that application.

A: Yes it did. We’re working with EIA and
ANSI to resolve that. EIA saw this as a poten-
tial overlap where a lot of different things they
are interested in are the same things we're
interested in. We believe we have worked our
way through that. EIA is also attempting to
spread its wings into areas that, frankly, the
SCTE would serve better. So you have the
normal competitive process where organiza-
tions are trying to expand
their area of influence.
The EIA, through some of
its activities with Congress
and the FCC, has not
endeared itself to the cable
industry, so the cable
industry is much more
comfortable with the
SCTE representing these
issues than it would some
group that is not sympa-
thetic to our problems. I
think that in the next few
months we’ll have that

process done.
And that gets to the core issue.

Q: Is SCTE’s role simply to work with the
myriad other standards-making bodies that are
out there, or to be more aggressive than that?
A: I think there are many other cases where
SCTE is most effective taking the leadership
role. A lot of these other organizations have all
kinds of [tangential] issues to deal with. They
are often groups that have a singular purpose
in mind, and they may not be in sync with the
broadband distribution business. The output
from some of those groups is sometimes too
broad and their standards sometimes need a lot
of additional work to make them applicable in
the real world. But most of the work SCTE
has done to date is actionable. It has tolerances
and detail. It’s something I can take without
any further work and order product from it.
We try to be really practical. I'm proud of the
work we do today. The Cable-Tec Games are
an example. Those are a lot of fun because
they’re a test of people’s skills—people who are
doing real things.

Q: Does the SCTE infrastructure have to grow
to monitor these groups?
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A: We hope to continue the success stories
we’ve had with those who have helped us get
this far. I think it’s a real strength of the
Society that we’ve had a huge group of folks
who spend useful, productive time on things
they care about. On the other hand, there are
some things you need to do to support a higher
level of activity in a more professional and
better way. The good news is that membership
is up, which gives us more resources. As that
happens, its appropriate to reinvest. For exam-
ple, I personally started the Interface Practices
Committee and was able to essentially con-
tribute my time and effort, and that of other
people here at TCI, to the Society. Initially, it
was just a few dollars. But as you get hundreds
involved, it’s unrealistic to expect companies
to pick all that up. The Society needs to step
into those costs.

I think the issue is managing the costs. If we
can put a few dollars in or a few people in at
the right time, we can see great results. One
example is the updating of the BCTE process.
The issue is enlightened but good management.
Q: What are you the most proud of during
your tenure with the SCTE?

A: I think I can take credit for starting the
engineering committee structure. I also began
thinking about managing the Society’s growth.
I think I was instrumental in developing the
five standing committees—finance, planning,
operations, engineering and training—We have
a way of thinking about anything that comes
up. Now we have a way to debate issues as
they come up. It helps the Board think about
how to do things; it helps the membership in
that if they have a particular issue, they know
who the chairman of the committee is. I feel
good about the structure.

Q: Vendors have taken a strong role in the
committees, often to the point that they out-
number operators. How much of a concern is
that? Should operators get more involved?

A: The process has obviously worked well to
date, and one of the reasons why is because
the vendor community has been supportive.
Part of the formula for success is to stay in
touch with the vendors. We have a good mix
of members. Most trade organizations suggest
you need a one-to-one mix of vendors to oper-
ators at events like the Expo.

When you get into committees, they’ve
always consisted largely of people who are
supported and driven by the vendors. There’s
nobody in there who'd like to see more opera-
tor participation than the vendors. One of their
concerns is whether they’re getting the message
from a broad enough cross-section of the
MSOs. The issue there is that the pool of engi-
neering talent is continuing to collapse as a
result of consolidation which the industry must
go through and will for some time. So there’s a
key issue the Society must focus on: getting the
message out to other disciplines-making sure
top management understands what the Society
is, what it does, and the benefits of being a
member. As a group, that’s a challenge for us.
Engineers tend to be doers; we're not good at
promoting what we do, we just do it.

Q: One of your past goals was to improve that
situation. Are you happy with the progress
made so far?

A: I think we’ve made some big strides, but
am [ happy with it? I think not. There’s lots of
additional work to be done. The Society’s visi-
bility is up, and we’re adding a staff position

oming in July!
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in marketing that will increase recognition. We
have some campaigns that are yet to be rolled
out, but there’s movement toward enhancing
the recognition of the Society. On the other
hand, that job is never done, and you can never
do too good a job of it. That’s an ongoing job
we'll have forever, [ think.

Q: What about the Society’s curriculum?
What’s happening there?

A: Most of our stuff we're trying to produce
with modern tools. We have some contractors
we work with to do this. Even with the written
curriculum, we can now update it faster and
keep things more current. But we also have to
use other tools of the trade, including video.
As you know, we’ve used video tapes and the
satellite Tele-Seminar Program, and we have
to continue that. I think our tapes are getting
better: they’re more professional.
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Now, we’re spending time trying to under-
stand how to move into interactive training.
It’s pretty expensive, and the production tech-
niques are just beginning to be turned into
standard operating procedures. We can’t get
too far out on the bleeding edge of that, but we
need to be aggressive. I think we’re positioned
about right: if there’s any risk there, it might
be that we're a little conservative.

Q: Where should the Society focus its future?
What's the most unfinished business?

A: We have to make sure people outside of
engineering understand what we do and why

we do it. We need to get input from a broader

range of the
industry. As
time goes for-
ward, none of
us will be iso-
lated islands.
There’s hardly
an hour that
goes by where
my operations
engineers here
at TCI don’t
interact with
our marketing
folks, finan-
cial people,
regulatory
people, etc. We need to make sure we let these
people know what we do that adds value. But
we also have to ask how we can make it easier
to do ad insertion or sell ads, or market differ-
ent services. We need input from all the disci-
plines in the industry. I think we’re doing that.
That one never goes away.

We also need to look at pressures that are
coming at the industry. What’s happening with
microprocessors and the cost of memory, and
what impact will that have on our industry? I
spend time looking at things like displays—it
turns out that what’s going to happen to dis-
play technology and the cost of it has a huge
impact on our business. I learn more that way
than by looking narrowly at the parts of our
business. This might include virtual reality
because that’s coming along quickly and might
change the business.

Today, you have to think about the whole of
wireless technology, and how that will impact
our customers’ expectations. The challenge for
the Society is to throw a net over all this and
evaluate what gets caught-and we’ll have to
do it pretty regularly to make sure people are
trained correctly, and that we have standards

that cover the issues. There’s a lot of work
there. CED

‘What’s going to
happen to display
technology and
the cost of it

has a huge
impact on our
business’
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unveil a breakthrough in
CATV test equipment...

Until then ... here’s a hint: h

Atlantic Salmon

This new product will perform as well (Sabsaar)
upstream as the Atlantic Salmon.

We recognize that the return path is Visit the Trilithic booth at the Cable-Tec

the key to many of the services your Expo on June 15, for the unveiling of

system will soon introduce. We also the first instrument to meet the chal-

recognize that servicing and lenges of return path maintenance.

maintaining the return path has its -

o el s And see how Trilithic will get you ' T HILIT HIC
upstream when nothing eise will. The Best Thing On Cable

At Trilithic, we have perfected an 9202 E. 33rd Street

Indianapolis, IN 46236
317-895-3600

our upstream problems includin S oy
your up p g Fax: 317-895-3613

instrument system that will solve all

flatness and ingress. Circle Reader Service No. 47
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. depending on an integrated operations system.
HBBIDB flll’ d A well-designed and thoroughly integrated
success'ul oss operations system can help MSOs negotiate all

of the broiling changes that lie ahead. Such a

system can help MSOs:
v incorporate into their networks an incredi-
ble amount of complexity arising from new

technologies and services;

- v increase service and process reliability and
quality, satisfying customer demands that
ratchet ever higher;

v reduce time-to-market;

By Richard Schwarz, Business/Market v’ keep costs under tight control;

Planning, New Network Operations The world of the multi-service broadband v/ attract and retain programming and adver-
Applications, AT&T Network Systems, and provider will be dizzying-new services, new tising; and ]

Steven Kreutzer, Systems Engineering, customers, new equipment, tough competition, ¥’ create a climate for favorable regulatory
Advanced Services Operations System, unprecedented complexity. How can an MSO ruhngs..

AT&T Bell Laboratories remain sure-footed and fast-moving? By The integrated OS can also help MSOs

Figure 1: Video/telephony hybrid fiber/coax network
Order requests Troubles
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meet specific demands created by individual
new services—telephony is perhaps a good par-
adigm. Because people’s lives and livelihoods
depend on telephone services such as
Enhanced 9-1-1 and 800/900 calling, cus-
tomers and public utility commissions demand
a high level of reliability. Outages must be
measured in just seconds per year. In addition,
interexchange carriers will demand that
providers satisfy tough performance metrics on
both reliability and quality.

Building a smoothly functioning multi-ser-
vice broadband network will take more than
upgrading transmission systems and installing
a few switches and software programs.
Success will require an intense, precise re-
engineering of operations.

The carefully designed operations that result
can ensure that customers’ requests for new
services meet prompt responses, multi-vendor
network elements work together smoothly,
business systems promote innovative market-
ing, problems are resolved before the switch-
board lights up with complaints, and new ser-
vices are brought to market rapidly.

But that’s only if those operations have the

right support—a well-integrated operations
system that coordinates network elements with
business activities and initiatives. This opera-
tions system must integrate and implement
end-to-end operations processes spanning the
entire network. It must filter and interpret the
enormous amount of information coming from
intelligent network elements and make it use-
ful and manageable.

The result? Quality that satisfies the most
demanding customers and flexibility that
defines a competitive advantage. And savings
in cold cash-preliminary analyses suggest that
operating a broadband network with integrated
OSs need cost only half as much as is spent on
operating today’s single-service telephony net-
works.

How to manage complexity

In order to support multiple, interactive ser-
vices, today’s straightforward broadcast cable
television network architecture must be
enhanced and augmented. Deployed in these
new architectures will be a profusion of new
intelligent network elements. Master headends
and distribution hubs will be augmented by

digital video
and data
servers, host
digital termi-
nals, and
switches to
route signals

Intelligent
network
elements will
generate vast

to specific

~ amounts of oo
information on {CE
their status, = e
activity, Cierie
and on traffig o erc
patterns 2 s-o»

interpret sig-
nals and deliver subscribed-to services. These
intelligent network elements will generate a
vast amount of information on their status,
activity, and on traffic patterns and signal qual-
ity as well.

Build Your Network

Telsta construction lifts and tools are the perfect
match for today’s high production fiber optic and broad-
band network construction. Nothing beats a Telsta

94

when it comes to maximizing your manpower and
lowering construction costs. Towering capability,
more side reach and day-to-day dependability

make every job faster and more profitable.
Now you can put Telsta's leading edge
technology to work for you at a lower cost than
you thought possible — even compared to used
equipment. Telsta offers the lowest cost three, four

TELSTA LIFTS, TOOLS AND TECHNOLOGY INCREASE

YOUR NETWORK CONSTRUCTION PROFITS.

and five year lease packages in the industry. Add to that

Telsta's customized construction training and you can

see the extra value you get when you choose Telsta.
Superior construction technology, super lease deals,

r

high resale values and the best field service program in
the industry...that's why the Telsta Way is the way to
profit from the boom in network construction.

Mobile Tool International, Inc.
P.O. Box 666

5600 W. 88th Ave.
Westminster, Colorado 80030
Phone: (303) 427-3700

P

ABOVE THE REST

Telsta’s specialized aerial construction procedures
can lower costs by as much as 25%. Send for our free
network construction information package.

Circle Reader Service No. 49
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How quickly can you generate
revenue with your PCS network?

You've won your PCS license.
Now you need a network. Yesterday.
NORTEL is ready with turnkey PCS
network solutions — from antennas

to handsets — based on the world's

How quickly can you dial?

leading standards and protocols,
including GSM, CDMA and
Omnipoint. We'll even
design, build and service
your network. Everything
you need in networks to go
anywhere you want. « For

wireless networks, reach us at

1-800-4 NORTEL (ext 720) or on the

Internet at http:/www.nortel.com.

NORTEL

A World of Networks

Wireless Networks + Enterprise Networks - Broadband Networks
Switching Networks - Network Applications
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MSOs will find that making effective use of
that information is the key to success. For
example, it can enable them to provision ser-
vices faster, resolve problems before they
affect service in many cases, dispatch crews to
fix—not just find faults—and create precisely
targeted marketing.

The key will be integrated operations sys-
tems that use intelligence in the network ele-
ments and the dynamic information they pro-

vide to support dynamic network operations.
The integrated OS can provide a seamless
transition path by supporting existing as well
as new services with the same operations
processes.

Service provisioning

Let’s look, for instance, at how the integrat-
ed OS can enhance provisioning and mainte-
nance of new services in a complex, multi-ser-

Reality...

Zorm 119

Zone 3

Zone ats.

Dear Industry Professional,
As you know, the ad insertion business Is poised for

tremendous growth as it transitions from analog to digital.
While you look for new solutions that can meet the demands
of your expanding business, consider Channeimatic’s

We have accumulated over 20 years of experience
with the help of the best partners we could find... you.

We understand your business better than any other
vendor of ad insertion lechnology. Now we've applied our
experience fo the development of a fourth generation ad
Insertion system ~ the all new digital AdcartD. As with our
pravious products, successful product features have been
retained and new value has been added.

Our technological innovations in ad Insertion network
architecture include many methods which have been
successfully employed over the past 20 years. Networks that
Include microwave, safellite, fiber, storefforward, live Insert,
shared avail, remote switching, remote logging and count-
less others, all of which are designed to empower you with
the tools you need to bulld your business.

Over a dozen ad insertion vendors have come and gone in
the last ten years. They failed, in large part, because they
could not keep pace with the depth and diversity of your
growing d sales business. As your horizons continue to
widen, remember fo ensure the stabllity of your core
business with the ad Insertion leader - Channeimatic.

Thomas A. Walsh, President
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Some Vendors

Are Perceived as
Having Networking o
Expertise.

B . —

While Some Believe
That They Excel at
Spot Delivery via
Sateliite.

Stilt Others Claim
to be Specialists
in the Ad Insertion
Business.

In Reality, Only Channelmatic
Has Proven Expertise in All
Ad Insertion Methods.
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vice network. Again, let’s use provisioning of
telephony service as an example. Today, this
provisioning is generally done in discrete
steps. The customer service representative
(CSR) takes a customer’s order and ends the
call. Then the order is sent to an order-process-
ing system that divides the order into subtasks;
the subtasks are assigned to different personnel
or downstream systems to identify available
facilities or install new ones, turn on service,
set up the billing account, and so on.

Only after the subtasks are underway is it
possible to accurately determine precisely
when service will be activated. If any service
order information is missing or incorrect, the
order is
delayed pend-
ing manual
intervention.

If, however,
intelligent
broadband
network ele-
ments and the
information
they generate
are effectively

Currently, most

MSO0 fault
management is
reactive rather
than proactive-

used, most
Il‘llllhles al'e tasks can be
accomplished
usually reported G..o; i
customer’s
by customers . as e

CSR electroni-

cally enters a
service order, the OS can determine the facili-
ties needed, communicate directly with the
intelligent network elements to determine
availability of resources and facilities, issue
the proper electronic provisioning commands,
and set up a billing account. If the appropriate
resources are available, the CSR then tells the
delighted customer that service will begin
within a few minutes.

' Common data model

The integrated OS ensures accuracy by
employing one data model that is common to
all operations and is synchronized with the
actual state of the network.

In some cases, this type of provisioning for
broadcast services is supported by current
MSO business systems, but the dynamic provi-
sioning of multiple complex broadband ser-
vices represents an order-of-magnitude
increase in complexity.

Broadband network maintenance can be just
as streamlined and dynamic. Currently, most
MSO fault-management is reactive rather than
proactive—troubles are usually reported by

CED: COMMUNICATIONS ENGINEERING & DESIGN JUNE 1995
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WHAT IS SONET?

The telecommunications industry today is evolving to Synchronous
Optical NETworks (SONET). This evolution is bemg made possible
through the industry acceptance of an optical interface standard,
commonly referred to as the SONET standard.

WHY USE SONET?

Fiber optics is greatly influencing the communications industry.

It is the transmission medium being deployed in new interexchange
carrier (IXC) long haul routes, as well as local exchange carrier (LEC),
inter-CO (central cffice), and intercity routes. Fiber is currently used for
new feeder plant routes and is starting to be deployed in local loops
(fiber to the home} for residential use.

Today, the fiber optic transmission equipment available from one
vendor will not interface with the equipment available from a different
vendor. This incompatibility becomes an obstacle in midspan meets for
multi-vendor environments.

SONET defines a standard for optical interfacing and signaling
which enables the interconnection of optical equipment from ditferent
vendors. SONET specifies a standard synchronous multiplexing scheme
which allows the transport of synchronous and asynchronous signals
{i.e., DS, DS3, or SYNTRAN DS3).

The primary attractions of SONET. in addition to standardization,
is its ability to atlow natworks to be more flexible. easier to reconfigure,
and easier to control than existing networks. With its standard optical
interface and synchronous muitiplexing scheme, SONET allows new
serv.ces such as broadband ISDN (B-ISDN) to be possible. Existing
services may also be provided more efficiently.

SONET - Acronyms

0C-v Optical Carrier level N
STS-N —  Synchronous Transport Signal level ¥
STE Saction Terminating Equipment
LTE Line Terminating Equipment
PTE Path Terminating Equipment
SPE Synchronous Payload Envelope
VI Virtual Tributary
Vix VT of size x{currently x = 1.5, 2, 3, or 6)
DCC Data Communication Channels
BIP-¥ — Bit Interleaved Parity ¥
APS Automatic Protection Switching
Standard OC Rates
Line Rate
0C Level (Mbit/s)
0C-1 51.840
0C-3 155.520
0G-12 622.080
0C-24 1244.160
0C-48 2488.320
0C-192 9953.280

"Ticllabs

We gratefully acknowledge Tom Ranick, Development Manager, Systems Engineering;
Jim Brede, Sentor Member. Techmical Stat!; Jenniter Dunn, Member of Technical Statf; Digital
Systems Division, Tellabs Operations, Inc. and Howard Aitman for their contnibutions and
assistance in developing this poster.
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The information contained on this poster is based on SONET Standard information,
available as of May, 1995. Because the SONET Standard 15 contmuing to evolve, ali information
and specifications illustrated are subject to change without notice.
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SECTION OVERHEAD

Framing (A1, A2). Two bytes are dedicated to each
STS-1. The pattern shall be F628 Hex (11110110G0101(
These bytes shall be provided in all STS-1 signals within
STS-N'signal.

Section Trace (J0)/Section Growth (Z0)/STS-1
Identification (STS-1 1D) (C1). This byteis only p
defined. The JO byte of STS-1 Number 1 shall be used foi
section trace function. This byte is used to repetitively tre
a one byte fixed length string. This is done so that a rece
terminal in a section can use this value to verify its cont’
connection to the intended transmitter. If the section tra
tion is not supported, or if no value has been programmt
01 Hex shall be transmitted. The Z0 byte of STS-1 Numb
through Nis reserved for future use. The JO and ZG byte:
previously utilized for an STS-1 Identification (C1) funr
provide interworkirg with older equipment at rates at .«
STS-48, the JO and Z0 bytes shall be capable of provid
STS-1 1D codes. To provide this function, each J0 and Z
shall be capable o being set to a binary number carresy
to its order of appearance in the STS-A frame (i.e. the)
shall be set to 00000001, the first ZO byte shall be: set t
00000010, the second Z0 byte shall be set to 00030011
For STS-192 signals, the ZO bytes shall be set to the val
Hex.

Section BIP-8 (B1). One byteis allocated in each S'
a section error monitoring function. This function shall t
interleaved parity 8 code using even parity. The section |
calculated over all bits of the previous STS-A frame afte
bling. The computed BIP-8 is placed in the B1 byte of S1
Number 1 before scrambling. This byte is defined only ¢
Number 1 of an STS-/ signal.

LINE OVERHEAD

STS-1 Payload Pointers. Provides a method to allo'
and dynamic alignment of the STS SPEs within the STS
Capacity, independent of the actual contents of the env
Dynamic alignment means the STS SPE is allowed to flo
the STS Envelope Capacity. Thus, the pointer can accom
differences in phases of the STS SPE and Transpart Ove
well as in the frame rates.

Bit Interleaved Parity N (BIP-#). A methad of el
itoring. If even parity is used, an A-bit code is generatet
transmitting equipment over a specified portion of the ¢
the first bit of the code provides even parity over the firs
all A-bit sequences in the covered portion of the signal.
second bit provides even parity over the second bits of «
sequences within the specified portion, and so on. Even
generated by setting the BIP-Abits so there are an evel
of 1s in each of all A-bit sequences includirg the BIP-/

Pointer (H1, H2). Two bytes are ailocated to a point
indicates the offset in bytes between the pointer and fii
of the STS SPE. It shall be used to align the STS-: Tran
Overheads in an STS-A'signal, as well as to perform fre
justification. These bytes shall be provided in all STS-1
within an STS-Nsignal.

Pointer Action Byte (H3). This byte is allocated
frequency justification purposes. Depending on the poi
value, it is used to adjust the fill of input buffers In th
of a negative justification, it carries valid information.
shall be provided in all STS-1 signals within an STS-¥
When not used to carry valid information, the value in
is not defined, and the receiver shali ignore the value ¢
within it.
Line BIP-8 (B2). One byte is allocated in eaca STS
a line error monitoring function. This function shall be
interleaved parity 8 code using even parity. The Line B
calculated over all bits of the Line Overhead and STS-
Capacity of the previous STS-1 frame before scrambli—
computed BIP-8 is placed in the B2 byte of the STS-1
scrambling. This byte shall be provided in all STS-1 si
within an STS-A signal. The A Line BIP-8 bytes in an !
signal are intended to form a single error monitoring f
capable of measuring error rates of up to 10°, indepe:
of the value of A

Parity errors detected by the /BIP-8 detectors, ot
single BIP-8N detector, should be accumulated into a
error count for the OC-A line.

APS Channel (K1, K2). Two bytes are allocated fc
Automatic Protection Switching (APS) signaling betw:
Line level entities that use line level protection switck
The two types of line level protection switching are lir
and bidirectional line switched rings. The K1 and K2 )
only defined for the first STS-1 of an STS-A signal. T'
also used to detect Line AIS (AIS-L) and Line Remnote
Indication (RD!-L).
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jitter on DS3 payload signals
of SONET networks shali be
; than 1.3 Ul P-P given the
st pointer test sequence is
gulil‘ad to the final PTE.
=

Orderwire (E1). One byte is allocated to be used as a locat

orderwire channe! that shall be used as a voice channel. It is

reserved for communication between STEs, hubs, and remote
terminal locations, and it is only defined for STS-1 Number 1 of
an STS-A signal. Signaling on the E1 byte is for further study.

This is an optional function.

Section User Channel (F1). One byte is set aside for user
artially purposes. This byze shall be passed from section to section with-
a in a line and shall be readable. writable, or both at each STE in
wnsmit that line. This is also an optional function. The F1 byte is defined

wing only for STS-1 Number 1 of an STS-A/signal.
‘nued Section Data Communication Channel (DCC) (D1-D3).
.:e func- 1re bytes are allocated for Section DCCs and should be
'd, then considered one 192-kbit/s message-based channel for alarms.
?’2 maintenance, control, monitor, administration, and other com-
Fe munication nceds between STES. This channel is available for
n.To internally generated, externally generated, and manufacturer-
=0el0v{ specific messages. These bytes are defined only for STS-1
"gb;’t:“d Number 1 of an STS-A'signal.
anding Section DCC Utilization. STEsand LTEs in an application
) byte requiring communications over the SONET interface shall
] support the Section DCC. (It should be noted that the Section
etc)). DCC is the only DCC which can be accessed by all types of
1e CC terminating equipment: STE, LTE, and PTE.)
S-1 for
eabit
—IP-8is SECTYON Framing Framing
eI OVERHEAD Al A2
S-1
rSTS-1 BiP-8 Orderwire
B1 3]
Pomt-ef H Pomter
/ flexible
_nvelope
lope.
at within
modate
head, as
ror mon-
by the
ignal so
gyl sm Status/ FEBE/Growth
The Crawth SI/IT | MO/12
If V-bit
parity is
number  Line Data Communication Channel (DCC) (D4-D12).

Nine bytes are allocated for Line DCCs and should be considered

rthat as one 576-kbit/s message-based channel for alarms,

t byte maintenance, control, monitor, administration, and other

yort communication needs between LTEs. This is available for
uency internally generated, externally generated, and manufacturer-
ignals specific messages. These bytes are defined only for STS-1

Number 1 of an STS-A signal.

Synchronization Status Messaging (S1)/Growth (11).
er This byte is allocated for transporting synchronization status
went messages. These messages provide an indication of the quality
Iis byte level of the synchronization source of the SONET signal.

—gnal. Currently, only bits 5-8 of this S1 byte are defined for synchro-
s byte nization status messages. Bits 1-4 of this byte are reserved for
itained future use. This byte is only defined tor STS-1 Number 1 of an

STS-N signal. For STS-1 Numbers 2 through A, this byte is
for reserved as a growth byte (Z1).

bl - STS-N Line FEBE (MO or M1)/Growth (22). For OC-1or
8is STS-1 electrical signals, the MO byte is allocated for a Line FEBE
nvelope  function. Bits 5-8 of the MO byte are used to convey the count of
The errors detected by the line BIP-8 (B2) byte. This count has valid
ore values of 0-8. Bits 1-4 of the MO byte are reserved for future use.
Als For OC-N or STS-N signals (N 2 3), the M1 byte is allocated for a
N Line FEBE function. For values of A below 48, the conveyed error
lity count shall be a binary number from zero to 8N, For N equal to
nt 48 or higher, the conveyed error count shall be truncated at 255.

The M1 byte is only defined for STS-1 Number 3 of an STS-V
uivalent  signal. For all STS-Is except STS-1 Number 3, this byte is
gle reserved as a growth byte (Z2).

Orderwire (E2). One byte is allocated in this layer for an

express ordenwire between Line entities. This byte is defined only

for STS-1 Number 1 of an STS-A signal. Use is optional.
) Signaling on the E2 byte is for further study.
APS Remote Defect Indication (RDI). Anindication returned
sare to transmitting equipment upon receipt of specific defects on
2byteis  the incoming signal.
it

Far End Block Error (FEBE). An indication returned to a
transmitting node (source) that an errored block has been
detected at the receiving node (sink).
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STS PATH OVERHEAD
STS Path Overhead (STS POH). The STS

POH shall be assigned to, and remair with,

the payload until the payload is demultip‘exed

and shall be used for functions necessary in

transporting all STS SPEs. For Super Rate Service,
only one set of POH is required and is contained
in the first STS-1 of the STS-Ac. The STS POH
supports these classes of functions:

A. Payload independent functions with standard

format and coding. Functions shatl be

required and shall be read, interpreted, or

modified by all PTEs.

B. Mapping dependent overhead functions

with standard format and coding that are
specific to the type of payload. These functions
are needed for more than one type of payload

but not necessarily for al
are read, interpreted, or 1
appropriate PIEs.

C. Application-specific over
Format and coding for th
specified in the standurd
nterpreted, or modified t

D. Undef ned overhead func
reserved for fature use fe
functions in ddass A, B. o
shall have priority over ct

These classifications dc
allocation of other overhead
specific mappings (such as
mapping asynchrenous DS3
overhead bytes shall be allor
Payload Capaeity.







r level ¥ (0Cz¥). Optical signal that
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STS Path Trace (J1) — Class A. This byteis used to
repetitively transmit a 64-byte, fixed-length string so that a
receiving terminal ir a path car verify its continued connection

to the intended transmitter. Cantent of the message is not con-
strained since it is assumed to be user programmable at both the
transmit and receive ends. It is suggested that a 64-by-8 bit ASCII
Common Language Location ddentifier (CLLI) code, padded with
NULL characters and terminated with CR/LF, would be a suitable
trace message. If ne message has been loaded, then 64 NULL
characters (Hex 00) shall be sransmitted.

Path BIP-8 (B3) — Class A. One byte is allocated for a path
error monitoring function. This function shall be a bit interleaved
parity 8 code using even parity. The path BIP-8 is calcclated over
all bits of the previaus STS SPE hefore scrambling.

STS Path Signal Label (€C2) — Class A. One byte is allocat-
ed to indicate the constructiun of the STS SPE, and for STS Payload
Defect Indication (PDI-P). PUI-P is an application specific code
that indicates to downstream equipment that there is a defect in
one or more directly mapped embedded payloads in the STS SPE.

il

== |
° %
-

Path Status (G1) — Class A. This byte is allocated to convey
back to an originating STS PTE the path terminating status and
performance. This permits the status and performance of the
complete duplex path to be monitored at either end or at any point
along that path. Bits 1-4 convey the count of interleaved bit blocks
that have been detected in error by the Path BIP-8 code (B3). This
count has nine legal values (0 to 8 errors). The remaining seven
possible values represented by these four bits shall be interpreted
as zero errors. Bit 5 provides the old STS Path Remote Defect
Indication (RDI-P). Bits 6 and 7 provide an enhanced RDI-P. This
enhanced RD! allows differentiation between payload, connectivity,
and server defects. Bit 8 is not defined at this time, and is
reserved for future use.

Path User Channel (F2) — Class C. One byte is allocated
for user communication purposes between Path elements.

Multiframe Indicator (H4) ~ Class B. This byte provides
a generalized multiframe indicator for payloads. Currently, this
indicator is only used for VI-structured payloads.

Tandem Conrection Maintenance/Path Data Channel

Pointer Action

@ oo ~ o

VT PATH OVERHEA}

VT Synchronous Payl
500-psec. frame structu
POH and bandwidth for |
within and can have any
Envelope Capacity. The t
VT3, and VT6 SPEs.

VT Path Overhead (V
are allocated for VT Path
byte of a VT SPE. This by
VT Paths as B3, C2, and-
error checking, signal la
ments of the V5 byte are

Bits 1 and 2: Error [
scheme is specified. Bit
odd-numbered bits (1, 3-
SPE. Bit 2 is even parity
bits. Calculation of BIP-
excludes VT Pointers.

Bit 3: VT Path FEBE
on originating VT PTE if
the BIP-2.

Bit 4: This bit is res
tions. Currently, it is onl'

i For PDI-P, the count of VI-x Payload Defects shall be based on a (15) — Class C. This byte is allocated to support tandem DSI mapping, in which
] count of defective services. Therefore, a VTL.5 payload defect shall - ¢onnaction maintenance and the path data channel. Bits 1-4 of Failure Indication (RFI-y
payloads. Functions be assigned the same priority as a VT2, V13, or VT6 payload the 5 byte are used to provide the tandem connection Incoming Bits 5-7: VT Signal
1odified by defect. Of the 256 possible binary codes (00-FF Hex). oniycodes Ertor Count (IEC. Bits 5-8 of the Z5 byte are used to provide the ble in these three bits.
defined in the table have been defined, and the remaining codes path data charnel. The path data channel is an optional 32 Kb/s The table summari;
ead functions. are reserved for future use. data channel available to applications or services (e.g.. tandem Signal Label in conjunct-
sefunctionsarenot  Code (Hex)  Payload Type connection, security, etc.) that span more than one LTE-LTE 6 of the VT payload poin

Functions are read,

connection, but: may be shorter than a PTE-PTE connection. As a

Bit 8: VT Path Rem

y appropriate PTES. 8? Egﬁﬂ,”p'gg?ﬂmpecmc result, the B3 byte must be recalculated at each point where this indicates to transmittin
ions. Overnead bytes 02 Roating VT Mode channelis altered. The path data channel can exist independently detected which affects !
r the support of 03 Lacked VT Mode of tandem connection maintenance. VT Path Trace (12).
C. Class A functions 04 Asynchrorous Mapping for DS3 Growth (13-14) — Class D. Two bytes are allocated for future Path Trace function. Hov
ass B, C, o7 D. 12 Asynchronous Mapping for 139.264 Mbrs purposes. These bytes have no defined value. The receiver is are for further study. Th
not preclude the 13 Mapping for ATM required to igrore the value contained in these bytes. considered undefined.
bytes for payload 14 Mapping for DODB VT Path Growth (26
Bt contro! for 15 Asynchronous Mapping for FODI allocated for future gro
E1-FC STS-1 Pavload with 1 to 28 VT-x Paylgad the enbanced RDI-V ind=

). These otker
ated in the STS

Defect(s). For non-VT Payload Defects (DS3,
FDDL, etc ), the code FC shall be used.

between payload, serve
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Section
Terminating
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Line
Terminating
Equipment

Designations: (Applies to all VTs)

Path
Terminating
Equipment

vl VT PTR1

V2 VT PTR2

V3 VT PTR3 (ACTION)
Va4 VT RESERVED

Virtual Tributary (V7). Structure designed
for transport and switching of sub-STS-1
payloads. There ate currently four sizes of VT.

VT Group. A9-row by 12-column structure
(108 bytas) that carries one or more VTs of the
same size. Seven VT groups {756 bytes) are
byte-interteaved within the VT-organized SPE.

Designation

VT Pointer Range
(in 500 psec)

VT SIZES
Size

00 V16
01 VI3
10 vI2
11 VTLS

~|n

Tu -,-‘T

=

£f

1ad Envelope (VT SPE). A

2 carried by the VT, composed of VT
tyload. The envelope is contaired
ilignment with respect to the VT
‘m generically refers to vT1.5. V12,

, 12, 16, and 17). Four bytes

verhead. The V5 byte is the first
provides the same functions for

1 provide for STS Paths, namely:
I, and path status. The bit assign-
pecified below:

formance monitoring. A BIP-2

is even parity calcutated over all
+, 7) in all bytes in the previous VT
Iculated over the even-numberec
ncludes VT POH bytes but

1indication sent back towards
2 0r more errars was detected by

==¢d for mapping-specific func-
»fined for the byte-synchroncus
11t is used for a VT Remote

). Eight birary values are possi-

he current assignments for VT
vith the V7 Size field (bits % and

efect Indication (RDI-V). This it
lipment that a defect has bezn
[ Path.

byte is allucated for a VT
the details of this function
¢, this byte is currently

. These two bytes are
lits 5-7 of the Z7 byte previce
n. This allows differentiation
connectivity defects.

G427
0-211
(M= 138
0-103

\TL.S #

VT Signal Label - Byte V5(5-7)

'R Signal  Assigned VT

Size Label {dentification

11 000 Unequipped VT1.5

11 001 Equipped Nonspecific VT1.5 !

11 010 Asynchronous Mapping for DS1 e
11 011 Bit Synchronous Mapping for DS1 : -
11 100 Byte Synchronous Mapping for DS1 =
11 101 Unassigned VT1.5 o toEE
11 110 Unassigned VT1.5 e |
11 111 Unassigned VT1.5 —
10 000 Unequipped VT2 S
10 01 Equipped Nonspecific VT2 —
10 a10 Asynchronous Mapping for 2.048Mb/s t

10 11 Bit Synchronous Map for 2.048Mb/s F

10 100 Byte Synchronous Map for 2.048Mb/s -9
10 101 Unassigned VT2 - 1
10 i10 Unassigned VT2 i i
0 11 Unassigned VT2 -
01 000 Unequipped VT3 S
01 001 Equipped Nonsperific VT3

01 010 Asynchronous Mapping for DS1C

1t 011 Unassigned VT3

0l 100 Unassigned VT3

LN 01 Unassigned VT3

01 110 Unassigned VT3

01 111 Unassigned VT3

60 000 Unequipped V16

00 001 Equipped Nonspecific VT6

00 010 Asynchronous Mapping for DS2

00 611 Unassigned VT6

00 100 Unassigned VT6

00 101 Unassigned V16

00 110 Unassigned VT6

00 111 Unassigned VT6

Line Terminating Equipment (LTE). Network Eleme
{NE} that originate and/or terminate line (OC-M) signals. LTES
can originate, access, modify, or terminate the transport over-
head, or can perform any combination of these actions.

STS Path Terminating Equipment (STS PTE). NEs
that multiplex/demuitiplex the STS payload. STS PTEs can
originate, access. modity. or terminate the STS POH necessary
to transport the STS payload, or can perform any combination
of these actions.

VT Path Terminating Equipment (VT PTE). NEs that
multiplex/demultiplex the VT payload. PTEs can originate,
accass, mogify, or terminate the VT POH necessary to trans-
port the VT payload, or can perform any combination of these
actions.

Section. Portion of a transmission facility, including
terminating points, between (1) a terminal NE and an LTE,
or (2) two LTEs. A terminating point is the point after
signal regeneration at which performance monitoring is
(or may be) dene.

Line. Transmission medium, together with the associated
equipment, reguired to provide the means of transporting
information between two consecutive NEs, one of which
originates the line signal, while the other termiinates the
line signal.

Path. Logical connection between the point at which a
standard frame format for the signal at the given rate is
assembled. and the point at which the standard frame
format for the signal is disassembled.

€.C.00001R

24 Bytes

C.C,000O0IR

24 Bytes

CC:RRRS; SR

500 Microseconds

Hoating Asynchronous
DS1 Mapping

I~ Information (Data)
0 — Overhead

C — Stuff Control

S — Stuff Opportunity
R — Fixed Stuff

v
P.P,S:S,S;S:F R

DSO Channels 1-24
R
P.P.S:S:S:SF R
Negative
Stuff DSO Channels 1-24
Opportunity 'g’s’

P.P.S.S;S:S.F R

Positive
Stuff
Opgortunity

DSO Channels 1-24

PP.SSSSFR |

DSO Channels 1-24

500 Microseconds

Hoating Byte-Synchronous
DSI‘Mupping

DS1 Frame Bit

P Py Signaling Phase Indicator = @@ on the first
signaling byte of the superframe
S — Signaling
R Fixed Stuff

-800-443-6301






¢ The OS system must integrate operations
processes from one end of the network to the
other. It must relate all the equipment and pro-
cedures involved in taking an order for new
service and provisioning it-from the server end
to the subscriber end. It must coordinate and
correlate alarms, test systems, asset databases,
customer databases, network elements and the
work force.
¢ It must be built on industry standard hard-
ware and open middleware platforms that give
the network operator flexibility in selecting
and sizing equipment to match business needs.

For example, the MSO may want to locate
certain functions centrally at first, and then
move those functions out into the network as
the network grows, or consolidate work cen-
ters from outlying locations into fewer, larger
anes.

The MSO may also prefer a certain hard-
ware platform, need to integrate existing sys-

tems with new
ones, or want

to deploy the
The 0S platform OhS indu
phase
must be modular, approach.
v The OS

so that service
providers

can choose
capabilities
that fit a given
network

platform itself
must be modu-
lar, so the ser-
vice provider
can choose the
capabilities
that best fit the
needs of a
given network
or set of ser-
vices and cus-
tomers. It
should also be
scalable, so
that the MSO can buy the capacity needed at
present—and be able to expand rapidly to meet
tharket demand and introduce new services.

V¥ An integrated OS should also promote cus-
tomization and flexibility, especially in sup-
porting customer care. For example, it can
incorporate expert systems that include rule-
based task models. Such models describe the
company'’s procedures for setting up service or
resolving a problem.

This model guides the customer service rep-
resentative through customer care processes,
presenting appropriate next questions on the
TSR’s screen based on customer responses. If
the provider changes task flows, network
¢quipment, or operations system modules, the
task model is easily changed to incorporate the
changes.

v The OS must be built around standard inter-
faces and designed to include gateways to con-
tent providers. Then, if future regulation dic-
tates walls between delivery or transport
providers and content providers, the network
operator will be prepared.

v The integrated operations system should
support traditional cable television services, as
well as interactive video, telephony, data com-
munications and other services. The OS should

also be capable of managing equipment from
multiple 