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Imagine The
Possibilities Of
A Completely
Interactive
Cable System.
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The CyberSURFR cable modem
connects any computer system
running TCP/IP protocols to

a cable distribution system

for extremely high speed
multimedia communications.

Cable Router provides the
interface between a hybrid
fiber/coax transmission
system and local and remote
TCP/IP networks. Residing in
a headend or central office, it
concentrates traffic from cable
modems and manages all data
communications bandwidth

in the HFC system.

Located at the subscriber
premises, the CAU bridges the
cable and separates the tele-
phony from video signals on
the downstream and injects

signals on the upstream.

Locatzad at the cable headend,
the CCF provides a connection
between the local phone
switcn and the cable system,
supporting both wired and
wireless cable telephony.

The OMC allows the cable
operator to manage and
maintain all elements and
functions of the system from
one centralized location.

Now You’re in The Loop.

An infinite source of new revenue
awaits you through Motorola‘’s
CableComm technology. Created by
the inexhaustible talents of Motorola‘s
engineers, the CableComm system
will deliver the boundless potential of
telephony, high-speed data and video
phone services as well as the bounty
of all other infobahn applications.

Employing Motorola’s encyclopedic
knowledge of radio frequency tech-
nology. we designed a system that
overcomes the upstream noise ingress
inherent in the hybrid fiber/coax
infrastructure and takes full advantage
of HFC’s expanding capabilities. Making
it possible for you to offer both wired
and wireless cable telephony.

This CableComm system also
possesses an endless array of
additional features that make it a
total system solution. These include
low power dissipation, interactive
high-speed data products and robust
bandwidth management.

The possibilities are infinite. As
are the opportunities for growth and
new revenue. Now is the time for
system operators to make their move
and be prepared to deliver a com-
pletely interactive system to their
subscribers. Call Motorola today and
find out how the CableComm system
can help you win the battle for the
local loop.

http://www.mot.com/multimedia

3436 N. Kennicott, Arlington Heights, IL 60004
1-800-2WAY-HFC ¢ 847-632-3409
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Multimedia Group
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Bury your
head-and
bury your
business

’ IN PERSPECTIVE

In the course of covering video transmission systems during my
tenure here at CED, I've investigated the oddly-named “wireless
cable” industry for nearly a decade. I've written tutorial stories about
the technology, commentaries about its possible use as an adjunct to
cable TV (before that idea was prohibited by FCC man-
date) and covered new product releases—all in an effort
to educate CED readers about what was happening with
that alternative video medium.

The fact of the matter is, however, that I was never
really impressed with the technology. Yes, it worked.
But it needed a large, unsightly antenna. It was ham-
strung with limited bandwidth. It was hampered by lim-
ited access to programming sources. And it had a nega-
tive perception in the marketplace, which perhaps mani-
fested itself from the hucksters who dominated the
industry in the early days.

All of those drawbacks went away when I recently
went out to see Pacific Bell Video Services’ digital
MMDS demonstration, and after I read accounts of CAI
Wireless’ demo of high-speed Internet access in
Rochester. With new technology and the resources only
a telco can provide, wireless cable is growing up and
getting strong. Via digital compression, PacBell can
offer at least 120 channels of video programming,
including near-video-on-demand. Gone are the unsightly
antennas. Shadow areas (those pockets where the line-
of-sight signal can’t be seen) will be reduced to just 15
percent of the Los Angeles area, according to engineers.

And get this: PacBell will be able to offer digital TV
signals to 4 million households with a single $20 mil-
lion hardware investment. Sure, it cost additional money
to buy the frequency licenses and will cost more for the
subscriber gear (but that’s an incremental expenditure
based on penetration levels), but show me another infrastructure you
can put in place for $5 a house without launching a satellite.

Throughout its L.A. base of operations, PacBell has gone top-
drawer: high-quality headend components, sufficient engineering
support and an aggressive marketing team are all assigned to the
project. The headend facility will be fully redundant after it’s tied
via fiber into a similar facility that’s under construction in the Bay
Area. With those two facilities, PacBell can provide all the satellite
programming services and insert local broadcast signals to emulate
a cable system.

Finally, after years of promises, there will truly be multichannel
video competition, complete with local video content—probably by
early next year.

That should make the local cable operators—of which there are
several-nervous. By choosing Los Angeles to attack first, PacBell
picked on a large, urban area that is not dominated by a single carri-
er, yet which boasts a sophisticated video subscriber base. Cable
operators throughout California shouldn’t downplay what PacBell is
doing: MMDS has matured and is yet another formidable competi-
tor for the video entertainment dollar. Burying your head in the
sand and giving the technology only passing attention could be a
fatal eror.

Roger Brown
Editor
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©Wavetek Corp., 19%

___Confidence
Up and-Down-the Line

Coemprehensive Solutions. .. For more than a quarter century, the
Wavetek line of cable meters has been providing the right solutions
for your system testing needs.

We worked our way down the line by pioneering the cable signal
analysis meter (SAM 4040) and Stealth (non-interfering) Sweep
technology. Plus, Wavetek added portability to the field engineers’
vocabulary. Wavetek meters simplify testing, save time, and
reduce fatigue.

Quality Performance... Each meter provides powerful
performance designed around you. Whether you’re a newcomer or
an industry veteran, Wavetek equipment provides key advantages
when it comes to size, weight, rugged design, and ease-of-use.

Wavetek technology fits right in your hand. Yet, there’s no
compromising on performance with precision measurements for
maintenance, troubleshooting, and remote testing and logging.

http://www.wavetek.com
In the U.S. call 1-800-622-5515

Wavete GATV Test Instruments

-

==

Sweepless Sweep™
Leakage Detection
Portable Transmitters
Stealthware Data Analysis Software
Network Analyzer
Headend & Hub Monitoring Systems
LAN & WAN Testers
High Resolution & Portable OTDRs
Cellular & PCS Testers

User Friendly...View a
comprehensive collection of
measurements on LCD spectrum
displays that are easy to see even
in bright sun and under
temperature extremes. Plus, easy
user interface and automated
testing sequences makes operating
Wavetek equipment a fast,
one-man operation.

Confidence. ..Over the years, Wavetek has extended traditional
boundaries to deliver better, more cost-effective testing solutions.
As applications become increasingly complex, Wavetek equipment
ensures that your system is operating properly. We build our line to
keep your line working.

Wavetek test and measurement equipment delivers all the
performance, speed, and ease of use you expect from a leader.

Worldwide Sales Offices

United Kingdom (44) 1603-404-824
France (33) 1-4746-6800

Germany (49) 89-996-410

Eastern Europe (43) 1-214-5110

United States (1) 317-788-9351
Sautheast Asia (65) 356-2522
Asia Pacific (852) 2788-6221
China (86) 10-500-2255

Japan (81) 427-57-3444

Wavetek... partrers in productivity for over 35 years
Circle Reader Service No. 2
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34 Taking the PC out of
the data comm loop

By Michael Lafferty

Modems are handy, but the television may
be the road to bigger opportunities for pro-
viding data communications to U.S. homes.
New technologies are putting the Internet
on TV.

40 Data comes to the
Great Plains

By Roger Brown

Bill Bauer's WindBreak Cable Company is
going where the big guys fear to tread; into
the Internet access business now.
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CED magazine iy recognized by the Society
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46 Shoring up the Internet

By Dana Cervenka

Cable operators are ready, willing and able to provide high-
speed data services and Internet access to customers. But are
consumers confident enough that the Internet is a safe place to
work and play? Vendors and watchdog organizations are taking
significant measures to brick up the Internet.

g tata revoluton:”
Gable fires the first salvo

. . About the Cover
50 Heveallng asvmmetrlc n8lwnrks Photo by Julio Zangroniz

By Ed Moura, Hybrid Networks Inc.

A major industry debate revolves around symmetric, vs. asymmetric data networks. A better
understanding of asymmetric networks is necessary to its resolution.

60 How do modems really use handwidth?

By Thomas Carhart, and Dawn Fitzgerald, Motorola Cable Data Products

The answer to this question reveals differences in cable modem system architectures and features
that differentiate future product performance, robustness, service offerings and system cost.

66 Bandwidth hunger driving high-speed data

By David J. Freeman, Digital Equipment Corp.

Schools, homes, offices, and many other institutions have shown a hunger for connectivity, as
well as greater bandwidth. Several case studies of high-speed cable networking are discussed.

76 Singing the praises of low-speed modems

By Michael Wright, MediaLink International; and William F. Karnes, ISC Datacom Inc.

Low-speed-yes, low-speed-RF data modems are here now, and are already generating revenue.

80 Synchronous-CDMA

By Shlomo Rakib, Terayon Corporation

Synchronous Code Division Multiple Access has good prospects for conquering noise and
capacity constraints in the upstream path.

84 SuperGomm, DBS Summit roundup

By CED staff

Telcos and DBS providers are girding themselves to do competitive battle, as revealed in tech-
nology and strategy news at recent industry events.

90 Exploring the data revelution

By Kathy Wolfe, Zenith Network Systems

Three data networking case studies reveal what customers want from cable data providers.
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here’s the satellite and broad-
band technology that bridges
the gap between yesterday and
tomorrow? Right here at Standard.

From our first frequency-agile
receivers and modulators to the
breakthrough innovations of the
still-emerging Stratum series of
advanced network modulation
equipment, Standard has been in
the forefront of headend technology,
offering value, ease of use, space
saving design and exceptional sig-
nal quality.

Need examples? How about our
Agile Omni Broadcast series, very
possibly the most acclaimed com-
mercial satellite TV receivers of
all time? Or our TVM series of
modulators that revolutionized

All the technology
you need

3 STANUARD

how MSOs regarded frequency-
agile performance? Or our space-
saving, cost-saving CSG-60 BTSC
stereo generator? Or the CATV
industry’s top-selling IRD, the one-
rack-high Agile IRD-II?

Standard will help you cope
with the challenges of bandwidth
expansion with our new TVM550
frequency agile modulator and a
changing industry with advanced
technologies like our remarkable
Stratum Series of signal distribu-
tion products. Stratum can put 78
channels in a six-foot rack space,
and give you all the status moni-
toring, redundancy and remote
control you could ask for.

Year after year, Standard has
continued a tradition of quality and

innovation. And we aren’t stopping
now. To learn the latest about the
right technology for right now, use
that old tried and true technology
at the bottom of this ad.

Give us a call.

The Right Technology for Right Now.

& Standard

= Communications

SATELLITE & BROADBAND

PRODUCTS DIVISION

PO. Box 92151 * Los Angeles, CA 30009-2151
310/532-5300 ext. 280 © Toll Free 800/745-2445
Fax: 800/722-2329 (Toll Free) ® 310/532-0397 (CA& Int1 Only)

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6
Aurora, Ontario Canada 14G-3Y5

905/841-7557 Main * Fax: 905/841-3693

Sales: 800/638-4741
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Pacific Bell's MMDS antennas atop Mt.
Wilson stand as evidence of its serious
commitment to providing digital, wire-
less video.
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By Roger Brown

If cable providers ignore wireless cable opera-
tors, it will be at their peril, as MMDS is going

digital, and with a minimal hardware investment.
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Shlomo Rakib, founder of Terayon Corporation,
was a modem guy when modems weren’t cool.
Now, he’s applying 14 years of experience in
designing modems to the cable market.
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Two different groups of TV and VCR manufacturers are creating incompatibilities connect-
ed to the baseband digital interface, according to Krauss, with potential detriments to the
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It works.

It's as simple as that. It just plain works.

Every RB-2 Clip on every install assures a long-lasting, damage-free
drop cable installation. No signal degradation — ever.

For information on the system that works all the time, every time: 800-257-2448.

@ TEicEiail

Direct merchants to the telecommunications industry
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Ingress is the major roadblock to getting your
return path up and running. Fortunately,
there’s the new HP Calan Sweep/Ingress
Analvzer. It’s the only test gear that allowsyou -
to quickly and accurately troubleshoot your
system, regardless of the presence of ingress.

When ingress corrupts reverse-path com-
munication, the headend unit (HP CaLan 3010H)
senses the problem instantly, and transfers the
display of the ingress problem to the field unit
(HP CaLan 3010R). That means your technicians No matter how

can begin troubleshooting immediately. much ingress

And of course, the HP Calan Sweep/Ingress Analyzer is present.
offers DigiSweep, the industry’s fastest, non-

interfering, digital-services compatible

forward and reverse

sweep. In fact,

reverse sweep

measurements can

be performed in real-

time — even with

Now you can
troubleshoot your

multiple users.

So don't let ingress slow you
down. To find out how HP CaLan’s
Sweep/Ingress Analyzer can help
you identify, troubleshoot, and
eliminate your ingress problems, call
1-800-452-4844, Ext. 1748. Or visit us at:
http://www.hp.com/go/catv

©1996 Hewlott-Packard Co. TMMID627/CED
' 5965-1439E
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SIEMENS

Stromberg-Carlson

CoAxiom™

It's More than
Jjust words

lt's the solution

for adding enhanced
telephone services to the same
coaxial cable that carries television
programming. It's an essential building
block for evolving today's telephone and
Cable TV networks to fully integrated,

multi-media services.

CoAxiom uses advanced spectrum man-
agement technology, enabling the cable
to carry both upstream and downstream
telephony channels at the same time that
it's carrying video. A Customer Interface
Unit, located at the residence or office,
separates the channels, connecting twist-
ed pairs to telephones and PCs, and
connecting a cable to the television set.
A Headend Interface Unit links the tele-

phone channels, over industry standard

GLOBA AL

interfaces, to
the public
switched
network.
The telephone channels support all
public network services, including

ISDN for integrated voice and data

CoAxiom is offered worldwide by
1
partnership of Siemens, Scientifi

and Siemens Stromberg-Carlson.

Siemens Stromberg-Carlson
900 Broken Sound Parkway
Boca Raton, FL 33487

(407) 955-6054  Visit us at:

http://www.ssc.siemens.com
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PacBell demos digital MMDS; ATI
tests interactive service in Florida

Pacific Bell Video Services rolled out the
red carpet to the media in June and demon-
strated digital MMDS service being broadcast
from high atop Mt. Wilson to the company’s
headend facility in El Monte, Calif., some 11
miles away. It is believed to be the first
demonstration of a working digital MMDS
system that features MPEG-2 compressed
video using 64-QAM modulation and ATM
switching to route the video to the transmitter.

The work-in-progress is scheduled to be com-
pleted shortly, followed by a short testing and
debugging period, before the service is rolled
out to the Los Angeles market in early 1997.

PacBell entered the MMDS market back in
April 1995 when it acquired Cross Country
Wireless in a $175 million stock swap. That
system presently provides 31 channels of ana-
log video to 45,000 homes in Riverside, Calif.
The company also holds rights to unused chan-
nel capacity belonging to Instruction
Television Fixed Service wireless licensees.

PacBell later acquired V*TV, a wireless ser-
vice provider owned by Wireless Holdings and
Videotron Bay Area. That $160 million deal
had not been closed as of press time. When
completed, however, the deal will give PacBell

access to 4.7 million homes, including 1.5 mil-
lion in San Francisco, 250,000 in Victorville,
Calif. and 2 million more homes in markets
outside California.

PacBell also successfully bid for 11 com-
mercial licenses in L.A.; San Diego; San
Francisco; Seattle and Spokane, Wash.;
Greenville, S.C.; and Tampa, Fla. during the
FCC’s auction of unlicensed MDS channels.

Since then, the company quietly gutted a
building it acquired in El Monte, a Los
Angeles suburb, and filled it with state-of-the-
art video transmission gear as it prepares to
launch a system capable of transporting 120
channels of MPEG-2 video. A transmission
tower has already been installed atop Mt.
Wilson, which serves the metro L.A. area; a
second tower is planned for Mt. Modjeska for
customers in Orange County.

PacBell engineers, many of whom came
from the cable TV and MMDS industries, have
been conducting propagation tests to determine
the system’s “reach.” They report that 80 per-
cent of the metro area can be served from those
two towers, and that adequate signals can be
received as far as 40 miles from the transmitter.

In a separate, yet related, announcement,

Pacific Bell is the newest occupant atop Mt. Wilson. With transmitters also on Modjeska
Peak in Orange County, Pacific Bell Video Services will offer digital television to nearly 4
million southern California homes in early 1997.

wireless cable operators American Telecasting
Inc. and People’s Choice TV Corp. successful-
ly tested a new high-capacity, high-speed

Internet access service together with manufac-
turers Zenith Electronics Corp., Conifer Corp.
and Comwave in ATI’s Lakeland, Fla. system.

The test demonstrated that wireless cable
frequencies are capable of delivering two-way
Internet access at speeds significantly faster
than conventional telephone lines. Unlike prior
tests of wireless cable Internet access, the
Lakeland test utilized wireless cable frequen-
cies for both the outbound and return leg of
customer transmission. Both American
Telecasting and People’s Choice estimate that
utilizing a sectorized antenna transmission pat-
tern and two wireless channels for download-
ing, they will be able to offer Internet access
service to as many as 100,000 subscribers in
each market at ISDN speeds or greater.

With sectorized antenna transmission pat-
terns, the circular omnidirectional transmission
pattern of the wireless cable system is cut into
pie-shaped segments. In the test, five 7.5-
degree sectors were used. By alternating the
frequencies used in such segments, the spec-
trum can be reused, and the capacity multi-
plied by the number of sectors used for each
frequency. Using two, 6-MHz channels for
downloading and 48 sectors, composed of 7.5
degrees each, approximately 100,000 cus-
tomers could be served in a given market at
ISDN (128 kilobits per second) speeds or
greater. Further capacity and speed could be
gained by either adding more channels,
decreasing sector size or adding new transmis-
sion points (cell sites), such that speeds sub-
stantially higher than ISDN rates could be
achieved.

The first phase of the test used modified,
off-the-shelf equipment, including the Zenith
cable modems, Conifer transverters and anten-
nas and Comwave transmitter systems. In the
second phase of testing, the companies plan to
further refine the number and size of sectors to
derive the specifications for a standard system.
The next phase would utilize 64 QAM modu-
lation for up to 27 Mbps speed. Higher-speed
wireless cable modems would also be used.

In still more wireless news, General
Instrument demonstrated high-speed Internet
access over a wireless MMDS system at raw
speeds of up to 27 Mbps. GI's wireless
SURFboard modem was used in Denver dur-
ing the Wireless Cable Association’s annual
convention in cooperation with ATI. The sys-
tem uses the MMDS spectrum for the forward
path, and the telephone line for the return.
Future generations of product will migrate
toward an ATM solution to provide a more

Iz CED: COMMUNICATIONS ENGINEERING & DESIGN AUGUST 1996
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Construction
Products When
You Need
Them. Quick,
Accurate And

Just In Time.

Lost time is lost money on construction projects. Whether you're
expanding bandwidth, building fiber rings or adding Intemet access, you need
products to keep the job moving,.

So call Sprint North Supply for the products you want in the quantities
you need... from pedestals and splicing closures to strand and lashing wire. ..
20 connectors or 20,000.

A simple toll-free call connects you to our expert CATV sales consultants.
They’ll help you select from more than 30.000 quality CATV,
telecommunications and data products from 1,200 leading manufacturers. ..
all competitively priced to help you compete.

Just as efficiently as we take your ordler, it’s out the door — shipped
within 24 hours from one of our 11 strategically located distribution centers.
Pre-paid freight and no-questions-asked exchanges make ordering hassle-free.

“We're committed to fast

and accurate turnaround

on every order. Our
When you necd produets and equipment quickly, accurately and just in

time, the right call is Sprint North Supply.

customers expect it ...

and we deliver.

SEIAtLY FREE CATV'BROADBAND AND OUTSIDE PLANT CATALOGS.
Pete Boehm Cull and order your FREE capies, featuring thousands of l
Magagey top-quality products. NO OBLIGATION. 1-800-639-CATV

Kansas City
Distribution Center

Sprint North Supply e

& Sprint

On Line, On Call, On Time.

<~ Sprint
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robust and wider return channel.

Hybrid Networks also offered up new prod-
ucts, including a cable modem/router and a
point of presence server, for wireless networks.
With the Hybrid Access System 2000 network,
the network operator can send data at 10
Mbps, while return channels are carried over
existing Internet connections. This way, con-
sumers can use conventional modems and tele-
phone links for the return connection.

Texas Instruments
shows LMDS gear

Anyone who thought the notion of digital
“cellular TV was mere folly had better think
again. The technology pioneered by
CellularVision in New York City was impres-
sively demonstrated by electronics giant Texas
Instruments during Supercomm and appears to
be close to mass production.

The 28 GHz, millimeter-wave technology
that has become known as local multipoint dis-
tribution service (LMDS), has attracted several
well-known technology companies, including
Stanford Telecom and Hewlett-Packard in
addition to TI. It’s viewed by many as having
the same advantages as MMDS, but offers a
return channel for interactivity, which allows
voice and data to be sent over the system.

Specifically, TI showed off its MulTIpoint
system, which was recently field tested in the
U.S. and in Brazil. In the U.S., it was used by
BellSouth in an Atlanta suburb during a six-
month technology test. That test consisted of
25 apartments that received 160 broadcast and
near-video-on-demand channels and 32 video-
on-demand channels. In Porto Alege, Brazil, it
was tested for two months, where it was deter-
mined that link availability of 99.9 percent
could be achieved, even during the notorious
Brazilian rainy season. That test delivered
voice, video and data services simultaneously.

In fact, TI officials said the product is being
tested in at least six different sites around the
world that represent a wide range of topogra-
phy, geography, population density and cli-
mate. Those tests have also used different
modulation schemes, with QPSK coming out
as the clear winner, according to TI officials.

The complete TI system consists of a net-
work of transmitter and receiver nodes and
rooftop antennas that connect directly to
telecommunications and television equipment.

TI intends to begin shipping the MulTIpoint
product to initial customers in 1997 and is
presently working with several unspecified
cable TV and consumer electronics equipment
manufacturers to design and manufacture sys-

tem components, such as set-top terminals,
headend gear and telephony switches.

S-A acquires
ATx Telecom

Scientific-Atlanta Inc. acquired ATx
Telecom Systems Inc. (formerly Amoco Laser)
from Amoco Technology Company as a sirate-
gic move to round out its family of fiber optic
products to include 1550 nanometer technolo-
gies, including erbium doped fiber amplifiers
(EDFAs).

The transaction is valued at approximately
$25 million. S-A will take a charge for a sub-
stantial portion of the purchase price in its
fourth quarter operations to cover acquired
research and development.

Chicago-based ATx is one of the world’s
leading suppliers of EDFA fiber optic products
for hybrid fiber/coax (HFC) networks. EDFA
technology has advanced to the point where it
supports several different important applica-
tions in the fiber optic domain. Based on its
patented technologies, ATx has developed
extremely powerful and cost-effective EDFA
products that have been deployed in broadband
applications worldwide.

By adding ATx’s EDFA research and devel-
opment, manufacturing and marketing to its
current RF and fiber optic product family, S-A
can offer additional platforms, as well as
enhanced capabilities for wave division multi-
plexing (WDM), dense wave division multi-
plexing (DWDM) and other optical technolo-
gies once they become economically feasible
for the market. WDM technology allows two
or more different laser signals to be transmit-
ted simultaneously on the same optical fiber,
thereby expanding the data transmission
capacity of the fiber.

The acquisition includes core technologies
developed over the past 10 years, resulting in
more than 50 patents, licenses and patent
applications which provide a foundation for
new fiber optic products such as 1310 nanome-
ter optical amplifiers, high power sources for
WDM and DWDM and source lasers for ulira
high-speed digital transport systems.

“We believe that opto-electronic products
and systems will be a fast growing market over
the next few years,” said Perry Tanner, vice
president and general manager of transmission
products for S-A. Optical amplifiers are
becoming increasingly important as network
operators consolidate their systems, intercon-
nect facilities and incorporate redundant ring
structures into an HFC architecture to increase
network reliability.

“This acquisition allows Scientific-Atlanta to
supply its customers with high performance
EDFA products today and to provide enhanced
products in the future which support multiple
wavelength applications centered at the 1310
and 1550 nanometers windows. Our goal is to
realize fiber’s full potential by exploiting the
technologies under development at ATx in com-
bination with our global R&D, sales, marketing
and manufacturing resources,” said Tanner.

“We are excited to be part of Scientific-
Atlanta,” said Dr. John Clark, chief operating
officer of ATx. “This acquisition enhances our
future growth potential and provides us with
the ability to continue development of the
industry’s most advanced optical amplifier
technologies. We're especially pleased with
Scientific-Atlanta’s commitment to support
and strengthen our current customers.”

DSC seeks air
for local loop

DSC Communications Corp. filed a petition
with the Federal Communications Commission
(FCC) requesting radio spectrum allocation
within the 2 GHz band for wireless fixed
access local loop services in order to support
its Airspan wireless product. The wireless
fixed access architecture in Airspan supports
high-quality voice, 64 kbps data, and many
other premium services.

DSC has developed this innovative system
as an alternative to the current copper- or fiber-
based local loop. “Having used this technology
in countries throughout the world, we realized
its applicability to the U.S. marketplace, partic-
ularly with regard to the new domestic regula-
tory environment,” said DSC’s John Sergo, vice
president, strategic planning. “All service
providers in the telecommunications market-
place, from incumbent local exchange carriers
(LECs) to the new entrepreneurial licensees,
can utilize this new product to rapidly bring
new service to their customers.”

Airspan supports provisioning of new tech-
nologies and services to the public and encour-
ages facilities-based local competition and uni-
versal service to rural and high-cost areas.
Without products to support such goals, sys-
tem operators, in many cases, will have limited
alternatives for completing their local service
packages. Limited alternatives typically mean
higher prices for the consumer.

The system is based on advanced Spread
Spectrum Code Division Multiple Access (SS-
CDMA)-based radio technology, which
promises certain cost advantages, when com-
pared to copper or fiber loop deployment,
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including reduced deployment time, reductions
in initial and long-term capital expenses,
reduced operational and maintenance expendi-
tures and redeployment flexibility.

ADC carries
Optus’ phone call

While we're on the subject of technical
breakthroughs, ADC Telecommunications suc-
cessfully transmitted local telephone service
over its Homeworx hybrid fiber/coax telepho-
ny system in conjunction with Optus in
Sydney, Australia.

Optus is a joint venture between Optus
Communications, Continental Cablevision and
Publishing and Broadcasting Ltd. and is
Australia’s first private phone company. ADC is
one of two vendors chosen by Optus to supply
network interface equipment that allows tele-
phony to be sent over the integrated network.

ADC'’s system is based on OFDM (orthogo-
nal frequency division multiplexing) modula-
tion, which provides interference rejection to
help make interactive services such as telepho-
ny feasible over cable-TV networks that use
the noisy sub-low return band.

“This event marks the successful launch of
ADC’s Homeworx system and the OFDM
technology, which makes the promise of the
information age a reality,” said William
Cadogan, ADC’s chairman and CEO.

Prevue, TV Guide
merge EPG interests

United Video Satellite Group and News
Corp. have signed a letter of intent to combine
their efforts in the electronic program guide
market, including the development of the next
generation of interactive television guides.
Prevue Networks, a wholly-owned subsidiary of
UVSG, and TV Guide, a wholly owned sub-
sidiary of News Corp., will form a 50/50 joint
venture called TV Guide Prevue Networks,
combining the respective pioneers in the video
and print guide categories. The new venture
also includes the assets of TV Guide On Screen.

TV Guide Prevue Networks will unite the
interactive guide development efforts of all
the parties as the venture moves forward with
the introduction of interactive guides and
navigation systems designed to operate on a
variety of set-top platforms, serving cable,
telco, satellite, and other multichannel video
entertainment providers.

The joint venture agreement includes consol-
idating the operations of the Prevue Channel,
the industry’s leading on-screen electronic pro-

gram guide currently seen in more than 40 mil-
lion cable households, and the TV Guide On
Screen Channel, which is available in 3 million
homes. The combined channel will be renamed
the TV Guide Channel. The Company will
remain headquartered in Tulsa, Okla. where
Prevue currently employs more than 300.

TV Guide Prevue Networks has also entered
into a master affiliation agreement with a sub-
sidiary of TCI and their affiliates for its prod-
ucts. TCI’s subsidiary has made substantial
subscriber penetration commitments to the new
venture and has agreed to launch the venture’s
planned digital interactive guide later this year.

CableLabs establishes
new services task force

With all the new ballyhooed services that are
being promised, CableLabs has created a new
task force designed to help its member compa-
nies deal with issues associated with deploying
digital video, high-speed data and telephony.

With unique technical requirements and
training issues associated with these digital ser-
vices, it will be important for cable operators to
understand how digital signals differ from their
analog cousins. One result is that new plant test
equipment will be required for system techni-
cians, and new operating parameters will need
to be established and adhered to.

The task force will be headed by Tony
Werner, vice president of engineering at TCI
Communications. The CableLabs staff liaison
will be Doug Semon, who recently joined the
Labs from Viacom Cable as visiting executive
for network operations. Other members will be
chosen from CableLabs member companies
that have an interest in digital technology.

Interactivity comes
to New Brunswick

The New Brunswick Telephone Co., Ltd.
(NBTel) has begun delivering multi-megabit-
speed interactive services and Internet access
to home personal computer users, using ATM
technology developed by Nortel.

Nortel’s Interactive Broadband system com-
bines end-to-end Asynchronous Transfer Mode
(ATM), high-speed access technology (with
megabits available to users both downstream and
up), standards-based network and control inter-
faces, and service control software that is able to
work with a variety of vendors’ products, to cre-
ate a service delivery network platform with a
high degree of flexibility and scalability.

For consumers, this means much more than
just high-speed access to the Internet. Small

business and work-at-home customers will
realize LAN-like speed and performance for
access to corporate networks, and to multime-
dia educational and information service
providers, with a high level of network securi-
ty. Other highly interactive applications, such
as two-way video or World Wide Web content
sourcing, will also be enabled. The flexibility
of the access infrastructure will be further
exploited with the delivery of Interactive
Television (ITV) services in 1997.

Jottings

West End Networks and Lucent
Technologies will be working together to offer
voice, data, video and Internet services to cable
TV network operators in Europe. Under a mem-
orandum of understanding, West End’s
WestBound 9600 platform will be used over
existing integrated cable TV and telephony net-
works that use HFC architectures. Lucent will
act as a systems integrator for both cable and
telephony network operators . . . Zenith plans
to market and sell technology from Focus
Enhancements that converts PC images for
display on TVs. Focus’ PC Micro Presenter, a
seven-ounce, pocket-size box, converts a PC
image into an interlace scan in real time. Zenith
will offer the technology in its “Presentation
Series” of commercial TVs . . . Southern New
England Telecommunications Corp. (SNET)
plans to join Ameritech, BellSouth, GTE, SBC
Communications and The Walt Disney Co. as a
partner in the americast venture, giving the
group a toehold on the geographically important
northeast corridor. The deal gives SNET access
to americast’s planned content, which it plans to
distribute over its $4.5 billion HFC network,
which is currently under construction . . . Yeah,
but how much did the lawyers get? That might
be what some ask upon hearing that General
Instrument will only have to shell out $136.7
million to settle litigation between Next Level
Communications, its newest subsidiary compa-
ny, and DSC Communications, a telecom
equipment manufacturer and former strategic
partner of GI's. The final judgment is a substan-
tial reduction in settlement from the $369 mil-
lion awarded several weeks ago. The lawsuit
alleged that Next Level principals walked off
with fiber-to-the-curb intellectual property from
DSC.. .. Objective Systems Integrators Inc.
(OSI) and Comunicaciones Broadband signed
a memorandum of understanding to jointly cre-
ate solutions for companies facing the chal-
lenges of managing telecommunications net-
works, including integrating technologies such
as SDH, DACS, Access and network element
management systems . . . . CED
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Shlomo Rakib

66

There’s a goldmine on the Internet, but if I have to
spend hours to get information, it’s just a lot of wasted
time,” says Shlomo Rakib, president and chief techni-

Inventor of
S-GDMA
rises above
noise

cal officer of Santa Clara-based
Terayon Corporation, with just a hint of
frustration in his voice. “We need cable
modems to save time and leverage the
resources that exist over the Internet.”

Rakib, who echoes the frustrations
of many who surf the 'net, articulates
his three-year-old company’s mission
as providing scalable, end-to-end sys-
tems that will enable cable operators to
deploy both data communications ser-
vices and telephony.

“We want to provide solutions to the
cable industry to support interactive
services—telecommuters’ connections,
home office applications, educational
services and other services for residen-
tial users,” he adds.

The company’s data platform, the
TeraComm Data Network, specifically
targets hybrid fiber/coax architectures for
the delivery of two-way data, video and
telephony. The core of the platform’s
physical layer modules is built around
Synchronous-Code Division Multiple
Access (S-CDMA), a modulation
scheme which Rakib firmly believes is
the enabling technology for the upstream
path. Not only does he believe that
CDMA is robust enough to overcome the impulse noise
and narrowband interference which plague the return
path, but in addition, the synchronous implementation of
the technology which Rakib invented cancels and thus
overcomes the self-generated noise added by each user.

“We have synchronized all of the users so that we can
guarantee orthogonality among users and the headend,”
he explains. “I can add as many users as [ want, and |
know that they are not adding noise.” In fact, Terayon
filed four patents on S-CDMA technology early last year.

In the field of modems, Rakib was ahead of his time.
Back in 1981, when he worked as chief engineer for a
high-tech company called Phasecom in Israel, he was
already designing cable modems: among them, a point-
to-point, frequency agile modem designed for institution-
al cable systems. At the time, companies like General
Motors and Boeing were promoting the cable TV infra-
structure to run data communications traffic through their
factories, essentially, over broadband LANS.

In the course of designing modems for these institu-
tional applications, Rakib worked with an alphabet
soup of modulation schemes, everything from BPSK,
QPSK, FSK and ASK to FDMA and TDMA, depend-
ing on the applications, their requirements and com-
plexity. And when the cable TV business started to
slow in the late *80s, Rakib turned to exploring ways to
send data over twisted pair, developing a transceiver

for high-speed Ethernet applications.

When things began to heat up again in the early
’90s, with hype about video-on-demand and other
interactive applications picking up steam, Rakib saw a
void in the market for companies that could actually
provide the hardware to support interactivity. The iden-
tification of that need, coupled with 14 years of experi-
ence in moving bits across coax, convinced him to
leave Phasecom and come to the U.S. to establish
Terayon, working with his brother, Zaki.

“The U.S. is the land of opportunity,” he notes. “The
skills that exist here, the funds that can be raised, there
were lots of contributing factors” for the move.

It is undoubtedly a different world from the one in
which Rakib was reared. Born in Egypt, he attended a
Jesuit school, where he learned French, in addition to
Arabic. After moving to Israel where he studied both
Hebrew and English, Rakib graduated from high school
at the tender age of 16, then graduated from Technion
University, Israel’s equivalent of MIT, at the age of 19.

After that, he spent five years in the Israeli navy as a
captain in charge of the development of several
weapons systems, and joined Phasecom in 1981.

Cable as cultural guardian?

Starting Terayon from scratch was a difficult task,
$0 it’s not surprising that, for the last two years,
Rakib’s work day has started in the early morning and
ended far into the night. And when he gets a free
moment, what does he read? Technical material.

There are a couple of bright spots, though. One is his
understanding wife, Gabriella, who provides bountiful
moral support. The other is that Rakib also enjoys read-
ing a good biography, usually about one of his technol-
ogy heroes. One favorite is a biography of Evariste
Galois, a Frenchman who made great contributions to
the field of error correction, but who was subsequently
targeted by the French authorities for involvement in
the French Revolution. Those same forces later pro-
voked Galois into taking part in a duel, which was the
end of his contribution to the field of error correction.

“These people spent all of their youth reading and
studying, and they were taught by mentors,” notes
Rakib. “Education is the key.”

As a father of three children, two girls—ages 14 and
12—and a boy of seven, Rakib despairs that the cultur-
al environment of today is not nearly as rich as that of
his heroes. “Looking at my kids and how much of their
time is spent watching TV, the content that we are fill-
ing their brains with is too shallow,” he laments. But
that’s precisely why he believes that cable modems can
save the day, as their speed and capacity will overcome
short attention spans, while feeding curiosity.

“Our cable modem technology, combined with imag-
ination and cable operators’ networks,” says Rakib,
“will enable fast and continuous high-speed data ser-
vices. These tools will significantly enhance the next
generation’s knowledge.”

-Dana Cervenka
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FRONTLINE

The NRIC
needs
cable’s
support now

In 1990, the U.S. was hit by a serious failure of its
national telephone network. It was still possible to get a
dial tone and to place a local call, but it was difficult, if
not impossible, to make a long distance
connection. The culprit turned out to be a
software glitch in the common control
switching system (CCS) program. This is
the mechanism that coordinates the
workings between switching centers.
After this calamity was brought under
control, the FCC wanted to know what
had happened, and what could be done
to ensure that it never happened again.

Proceedings were started, and com-
ments and reply comments were filed.
Subsequently, in 1994, the FCC formed
an advisory committee called the
Network Reliability Council, which was
given the 18-month task of studying the
problem and making recommendations
as to what steps could be taken to ensure
a more reliable national network.

At the end of the initial two-year peri-
od, the FCC decided that it would reacti-
vate the NRC with a new, expanded
charter. At issue was the concern that the
FCC has about reliability in the new
world of converging telecom networks.

The cable television industry was
invited to participate, along with the cel-
lular telephone and satellite industries,

By Wendell Bailey,
VP of Science
and Technology, NCTA

Have a comment?
Contact Wendell

via e-mail at:

whbailey @prodigy.com

in that two-year effort. Throughout that
activity, the cable industry was reluctant to offer reliabil-
ity data. This was primarily due to the fact that no cable
systems were, at that time, offering telephony services,
and the data that the council was collecting was related
mostly to traditional telephone service offerings.

The FCC has once again reconstituted the Advisory
Committee on Network Reliability, but this time, it has
added “interoperability” to the title. The Network
Reliability and Interoperability Council held its first
meeting on July 15, 1996 at the FCC office in
Washington. At that meeting, the official charter of the
NRIC was unveiled. It reads: “The purpose of the com-
mittee is to provide recommendations both for the FCC
and for the telecommunications industry that, when
implemented, will assure optimal reliability and inter-
operability of, and accessibility and interconnectivity
to, the public telecommunications networks.”

The charter goes on to spell out the issues the council
will address: 1) Barriers to interconnectivity, interoper-
ability and accessibility.” “The recommendations will
ensure the ability of users and information providers to
seamlessly and transparently transmit and receive infor-
mation between and across telecommunications net-
works.” “2) Oversight of coordinated public telecommu-
nications network planning and design.” “‘3) Standards-
setting organizations: The committee will consider and
provide recommendations on how the commission most

efficiently can participate in the development by appro-
priate industry standards-setting organizations of public
telecommunications network interconnectivity stan-
dards..”. ““ And 4) National Network Reliability: The
committee will report on the reliability of the public
telecommunications network services in the U.S.”

In the earlier versions of this council, the cable indus-
try was not able to provide much in the way of guidance
to the committee. We were involved, nonetheless, in the
whole effort. In this third effort, the FCC will, for the
first time, turn its focus to the future of various telecom
industry players and their relationships with each other.

It’s time for the cable industry to get serious about its
involvement in this process. With all of our efforts
focused on the digital services that we might offer, the
need to make sure that fair and workable relationships
exist with the other facilities-based service providers is of
the utmost importance. With all of the hoopla surround-
ing the offering of telephony service by cable operators,
and the offering of video services by traditional local
exchange carriers, we are beginning to see two entirely
different approaches to interconnection agreements.

Some agreements have been reached in specific areas
between an MSO and an incumbent LEC (local
exchange carrier). What is not clear is whether or not
these agreements are as fair and as even as possible.
The MSOs accepted them, and the LECs offered them.
But one cannot assume that these deals were struck out
of expediency, rather than as the result of successful
(for both parties) negotiations.

We've been down this road before

If the FCC intends to accept recommendations as to
what regulations it should enact, then we had better be a
part of the deliberations. In reviewing the initial organiza-
tional structure of the two working groups, I am struck
by the fact that there are only two cable people named:
one from our major trade association (me), and the other
from the telecom subsidiary of a major MSO.

A legal debate is already brewing. On one side, the
telcos argue that these deals can be struck within a
framework administered at the city level. The other camp
(cable et al) argues that the only way that we can work
these issues out is under clear and enforceable federal
standards. The idea that we would be willing to comply
with the vagaries and uncertainties of thousands of differ-
ent standards, each written by the local LEC and a city
official, boggles the mind.

We have been down this road once before (in 1972),
and the results so alarmed the federal government that it
promptly rescinded the authority of cities to impose local
rules on cable technology. If we are not diligent in work-
ing on the NRIC and its working groups, we run the risk
of the heavily telco-weighted committees recommending
regulations, practices and standards that will be harmful
to our businesses. If you would be willing to serve, and
your company would support your efforts, let me know.
Let’s not make the mistake of thinking that lawyers can
bail us out if this process comes out wrong.
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Return

of the
curmudgeon
Brunswick

By Jim Farmer,
Chief Technical Officer,
Antec Technology Center

Have a comment?
Contact Jim via e-mail at:
jfarmer@ix.netcom.com
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SOme months ago, [ introduced my friend, who is with
an unnamed cable TV system. Though not his real
name, we call him Brunswick, because he’s always get-
ting in a stew about something. Well,
I've heard from him again, and I'm in a
stew, 100.

The trouble with Charlle

Hi, Jim:

Boy, am I in a stew right now! My
friend Charlie is the reason. I've
worked that guy every way 1 know
how. I’ve explained cash flow and
return on investment. I’ve explained
carrier-to-noise ratio. I’ve explained
composite second order and composite
triple beat. And now, just because he
sees those things in his picture, he’s
gone and bought one of those digital
satellite dishes. He says he doesn’t care
how he gets his TV. He just wants it
good and easy to use.

Charlie is one of those subscribers
you really love. A real TV nut, he can
have a party with a dozen friends, and
they can all watch a different show. He
has a giant screen TV in his TV
room-the kind I hate, because they
show up every little problem with my
signals. He has so many loudspeakers
that he cleaned out three stores. His TV
room would look like a movie theater if
he’d let me spill my drink and popcorn on the floor
(and rip the upholstery on his chairs). He buys a bunch
of premium services (or used to), and buys PPV stuff
every month. If watching TV ever interferes with his
job, he’ll quit his job.

I’ve taught him all about cable TV, but he went to
the store, just like he was a dumb consumer, and
asked the salesman questions about owning a satellite
dish. Would you believe, the darn salesman got all
the answers right? He really knew what he was sell-
ing. Charlie told him that he had his whole house
wired for cable already. He said he wanted to get two
satellite channels at once on different TVs. He want-
ed one program in his living room; he wanted the
other program to be on any TV in his house, and he
wanted to be able to control it from wherever he was.
He wanted to be able to find any program before it
ended, and wanted to tune it without having to think
about what he was doing.

I relaxed, because 1 knew nobody could do all that.
Would you believe, the salesman said “no problem” to
everything Charlie wanted to do? He sold him a dish
and two receivers. One receiver has IR remote control
and goes in the TV room. It has an SVHS connector
that gives better pictures than regular baseband does.

The other receiver has an RF remote that works all
over the house, with a house code, so if his neighbor

gets one, they won’t interfere. That receiver goes at the
input to his home distribution system, after an isolation
amplifier, and has an RF modulator that puts out a sig-
nal on any unused channel.

If that weren’t enough, Charlie gets an electronic pro-
gram guide. It’s easy to use, and he likes it better than
the channel card we sent him once, even though the card
is still right on most channels. He even likes it better
than our scroll, which shows all the programs that are on
now (If you are a fast reader, if you happen to be look-
ing at the screen at the right time, and if you are really
patient waiting for the programs to scroll past, you can
find your program, if you remember the channel number
long enough to tune it.).

“Well,” | said, “bet those guys from the store can’t
hook all that stuff up and get it working.”

“Wrong,” Charlie said. “Their installer was there
when he promised, and it only took a few hours to
install it.” Charlie played dumb again, but the installer
answered all of his questions correctly. Seems he’d
been to school on the equipment he was installing, and
knew everything about it.

Somebody did a lot of thinking about how people
want to watch TV. They designed the stuff for the
viewer, not for the satellite TV operator. Then they
actually trained the people who sell it, and those who
install it.

Now Charlie is raving about the picture he gets. I'm
afraid he’ll convince more subscribers to go for the
satellite. Sure, he spent some dough on the system, but
he claims it was worth it. For now, he’ll continue to
take basic cable from us, to get the local stations, but
gone are the expanded basic, the premiums and the
pay-per-view.

Just wait, some day...

The boss said to explain to Charlie that we were
going to rebuild some day, and the pictures would be
better. We might even put on a lot of new channels if
we can get enough for them. We're planning to start
answering our phones quicker. We may let our guys go
to an SCTE meeting for training. 1 reminded him about
why he had some CTB and why there was noise. He
said he didn’t care if he got his TV from his water
pipe, if it worked all the time, had good quality, and
was easy to use.

The big guy says, “Things were better a few years
ago, when we were the only game in town. We didn’t
have to worry about losing subscribers if the picture
wasn'’t perfect. We worried about the city getting mad
at us, and the customers complaining, but what the
heck? They got mad, they complained, they wrote let-
ters to the editor, but they paid their bills. Oh well, we
are still getting a little money from Charlie, and until
the price of the satellite stuff drops, not everybody will
get it, so we still have a business.”

For awhile.

Best,

Brunswick
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Early last year, I wrote about the digital interface that
is being developed to interconnect digital TVs, VCRs
and cable boxes. See “The next big interface debate,”
in the April 1995 issue of CED. This
work has run into a major conflict that
is almost certain to lead to incompati-
ble, consumer-unfriendly products. And
this time, nobody can blame the cable
industry. The blame rests with two dif-
ferent groups of TV and VCR manufac-
turers.

Background

The EIA set out a few years ago to
adopt a standard for a baseband digital
interface that allows digital TVs, VCRs,
cable boxes and other audio- visual
media to send signals to one another.
Think of this as a local area network
connecting these devices within a sin-
gle room. The EIA decided that the
data rate should be at least 50 Mbps in
order to carry two digital HDTV sig-
nals at the same time.

The EIA 1394 standard was agreed
to last year as the physical layer of the
network. This was developed by the
computer industry and is called
“FireWire” by Apple. It can carry pack-
etized data, including digital video or
digital audio, at data rates of up to 400
Mbps on twisted pair cables.

The next step is agreement on a command lan-
guage. This is needed to allow different devices on
the network to talk to one another, identify each
other and execute the commands that the user sends
with his handheld remote control. For example, it
allows the cable box to tell the TV which channel it
should tune to in order to allow the customer to
watch a pay-per-view movie. This example assumes,
of course, that there is only one digital tuner, located
in the TV and shared by the other devices in the net-
work.

The conflict

Well, it now turns out that there are two command
languages on the table, each with a group of proponent
companies. The CAL command language, which is
used in analog audio/video and home automation prod-
ucts that work on a network called CEBus, is supported
by a group of TV and VCR manufacturers headed by
Thomson Consumer Electronics.

Other CAL supporters include Intel, Honeywell
and AT&T. The AV/C command language was devel-
oped by the Digital VCR Conference and is support-
ed by Sony, Mitsubishi and (they claim) more than
50 other companies.

Both of these groups plan to have TV sets and dig-
ital VCRs on the market within the next year.

Thomson and other companies will have digital
VCRs later this year that connect to the RCA
DirecTV satellite receiver and record the satellite-
delivered digital programming. These products will
use the CAL command language. Sony, Mitsubishi
and others will have digital VCRs and TVs on the
market later this year, and they will talk to one
another using the AV/C command language.

Implications

Products using the CAL command language and
those using the AV/C command language can coexist
on a 1394 network. But they can’t talk to one another.
You won’t be able to use a Sony digital VCR with a
Thomson DirecTV receiver, or an RCA Digital-VHS
recorder with a Sony TV.

Digital cable boxes can be designed to support
both the CAL and AV/C languages. This will increase
their costs, of course, because it requires additional
processing capability. But it doesn’t seem likely that
boxes that only speak one language will be able to
operate in the same network with boxes that only
speak the other language.

This is something like the Beta vs. VHS split in
the analog VCR market. But there, the video cas-
settes were physically different and incompatible,
and consumers could understand that. Here, the phys-
ical 1394 cable will connect into both groups of
products. The incompatibility is deep in the electron-
ic signals, hidden from view. Try explaining that to
consumers.

What will happen? It’s too soon to say. Both sides
seem committed to their command language. Neither
command language appears to have any significant
superiority over the other. This may be a case like
driving on the right-hand side of the street, versus
driving on the left-hand side. Neither one has any
apparent superiority over the other, but there are
huge benefits to the public when everyone does it the
same way.

A compromise?

Maybe, like the Beta/VHS case, one will win in
the marketplace, and the other will wither away, but
only after consumers make a huge investment in
hardware.

Maybe a market will develop for command lan-
guage “translators.” Because the incompatibility is
in the signals, it is easier to build “translators” than if
there were physical incompatibilities. Think about
the difficulties of playing a VHS tape in a Beta VCR,
or a music CD in a cassette player. But running PC
software on a Mac is feasible.

Or maybe one side will back off and accept the
other’s command language. The consumer electronics
industry has behaved like this in the past, in order to
avoid product incompatibilities. Now’s the time for
them to work on such a compromise, before there are
large consumer investments at stake. CED
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Semiconductor

SOAs & gain-
clamping

Back to 1310 nm

By Venkatesh G. Mutalik,
Fiberoptics Engineer,
Philips Broadband Networks
Inc.; and Luuk F. Tiemeijer,
Research Scientist, Philips
Optoelectronics Centre

0ptical amplification schemes at 1550 nm using
erbium-doped fiber amplifiers (EDFAs) have demon-
strated their superiority over conventional optical
repeaters in terms of noise and distortion performance.
They are already being used in connecting headends
and in other analog supertrunk applications. However,
their use in dense cable TV systems has been rather
slow because the externally modulated transmitter that
is required to combat dispersive effects at the 1550 nm
low loss window is expensive.

Semiconductor optical

amplifiers (SOAs), on the
other hand, provide
amplification at the low
dispersion, 1310 nm opti-
cal window. Furthermore,
the electronic control of
these amplifiers is similar
to that of present-day

Figure 1. lllustration of a fully packaged semicon-
ductor optical amplifier.

DFB lasers, so they help
preserve present system
architectures. SOAs are

Figure 2: The transfer characteristics of conventional

and gain-clamped SOAs

Output signal a.u.

s—

Input signal a.u.

now available as a fully packaged product and have
already been used to enhance the performance of digi-
tal systems [1, 2, 3]. Their use in cable TV applications
has been limited because their optical gain varies with
instantaneous changes in input signal level. This gener-
ates distortions that cannot be tolerated by conventional
AM-VSB signals.

Recent research suggests that this drawback can
be overcome using a new technique called “gain-
clamping” [4]. For gain-clamped SOAs, output pow-
ers in the range of 10 dBm to 15 dBm, and IMD
products approaching that of linear DFB lasers, are
predicted to be possible. This paper reviews the per-
formance of presently available SOAs and discusses
the prospects for linearizing their performance using
the gain-clamping technique. Finally, we will review
their potential applications in conventional AM-VSB
systems with respect to optical budget, cost and flex-
ibility.

Semiconductor optical amplifiers

Semiconductor optical amplifiers are now avail-
able as a fully packaged and pigtailed product, with a
size and power consumption comparable to that of
the well-known 1480 nm pump lasers. The only dif-
ference is an additional input-optical fiber. The semi-
conductor optical amplifier chip inside this package
is based on a high-performance multiple quantum
well semiconductor laser structure of proven design.
The chip employs a 10 degree angle stripe and high-
quality AR coatings to suppress cavity effects and to
obtain the optimum performance. Their fabrication
technology is identical to that of semiconductor
lasers. See Figure 1.

Unfortunately, so far, this optical amplifier has been
considered unsuitable for use in cable TV fiber optic
transmission, mainly because of its nonlinear transfer
characteristics. The dashed line in Figure 2 shows the
characteristic output power versus input power of a
conventional optical amplifier. The decrease in output
power for high levels of input power is caused by gain
saturation in the active medium.

Although an EDFA has a transfer function similar to
the one shown, the gain mechanism in the EDFA is
very slow (about 10 ms) compared to the typical modu-
lation frequencies applied in the cable TV transmission.
Hence, the above transfer function applies only to aver-
age signal levels rather than to instantaneous changes
in input signal levels. Therefore, the EDFA can amplify
the signals in the cable TV frequency band undistorted.

The major obstacle toward using semiconductor
optical amplifiers for the same type of application is the
fact that their gain mechanism is very fast (about 0.2
ns). This means that even instantaneous changes in
input signal levels will modulate their gain. This gain-
modulation eventually results in the generation of gen-
erally unacceptable levels of second- and third-order
distortion products.

Recently, we demonstrated that gain-clamping is an
effective technique to overcome the problem of gain
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Figure 3: Pin vs. Pout graph for an SOA for different bias currents

Pout dBm

-9 -6 -3 0
Pin dBm

modulation in the SOA. With this technique, laser
action is initiated at an out-of-band wavelength of 1290
nm by a weak one percent to five percent reflective
Bragg grating, which is monolithically integrated with
the amplifier chip. This grating is transparent for the
1310 nm cable TV signal. Lasing at 1290 nm clamps
the carrier density to the laser threshold level, and thus
stabilizes the optical gain efficiently. This is illustrated
by the solid curve in Figure 2.

When this gain-clamped amplifier is operated well
above the lasing threshold for 1290 nm emission, and a

Figure 4: Test set-up for measuring AM performance of

an SOA
+10 dBm

-12to 0 dBm 0dBm

fiber Bragg grating filter is used to block the 1290 nm
emission, a highly linear 10 to 15 dB fiber-to-fiber gain
around 1310 nm is obtained.

Results based on preliminary analysis indicate that
after design optimization, second-order IMD products
in the range of -69 dBc are possible. This is for output
powers in the range of +10 dBm using a two-tone mod-
ulation frequency pattern of 125 MHz and 226 MHz
with a modulation depth of 35 percent. For the same
system, third-order IMD products in the range of -100
dBc are possible. These numbers are better than the
corresponding numbers for a DM DFB laser.

SOA performance evaluation
SOAs have already been used to enhance digital
performance at 1310 nm. In one experiment, a 1310

Figure 5a: FM test set-up
+3 dBm

-10dBm

nm polarization insensitive semiconductor optical pre-
amplifier enabled a power budget of close to 40 dB, at
a bitrate of 10 GBps.

This is sufficient to bridge 102 kilometers of stan-
dard singlemode fiber. In another experiment, a cas-
cade of four polarization insensitive amplifiers trans-
mitted a 20 GBps soliton signal over 200 km of stan-
dard singlemode fiber.

Digital systems are very forgiving of noise and dis-
tortions and can tolerate gain-modulation effects inher-
ent in SOAs. Also, the average power levels for these
systems is quite low, where the SOA distortions are
considerably weaker. These examples prove that SOAs
work well in digital systems.

For conventional analog systems, the power at any
optical node is roughly 0 dBm. This requirement puts a
premium on the output power of the SOA. Presented in
Figure 3 is the Pin versus Pout performance of an SOA
for varying bias currents. The SOA output power satu-
rates at higher bias currents. This graph demonstrates
that SOAs can provide enough power gain for cable
TV level inputs.

However, the requirements on distortion and noise
performance for conventional cable TV systems are far
more aggressive. Shown in Figure 4 is a test set-up for
SOA testing.

Based on tests conducted on the SOAs, using the test
set-up, and a 40 channel loading (300 MHz to 550
MHz), typical CNR of 40 dB and CTB of 40 dB were
measured with presently available SOAs. This clearly
indicates that the noise and distortion performance of
SOAs in the present form is unsuitable for conventional
cable TV systems. The gain-clamped version should
help in this case.

FM transmission on fiber closely imitates digital
transmission. Shown in Figure Sa is the test set-up for a
16-channel FM test. The output of the transmitter is a
set of 16 unmodulated CW carriers which are incident
on the FM receiver at an optical power of -10 dBm, as
consistent with FM requirements.

Now, the SOA is inserted between the transmitter
and the receiver. As is clear from Figure 6a, the SOA
has an input of -10 dBm and gives an output of +10
dBm. Then, as above, -10 dBm is incident on the
receiver.

A comparison of the two responses indicates that the
noise floor has degraded by 6 dB, allowing a CNR of
47 dB, and that the distortions are limited to about -35
dBc. The addition of the SOA has also resulted in an
enhancement of the link budget by 20 dB, roughly cor-
responding to 60 km of fiber length.

This is just the preliminary result, and we expect that
with optimization of the SOA parameters and optical
filtering of the amplifier spontaneous emission noise,
cascading of several SOAs while maintaining low noise
and distortions is possible.

Return systems

SOA testing for a return system was carried out
using 20 to 80 channels of QPSK at T-1 rates in a
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Figure 5b: FM response with -10 dBm input to the receiver
(RBW 300 KHz, VBW 3 KHz)

Ref 2.9 dBm Atten 10 dB
10 dB/ =] IF

50 MHz 750 MHz
fiber. The results involving SOAs are inconclusive.
This is because the laser used to transmit the QPSK
channel is a Fabry Perot laser with no isolator pro-
tecting it from back-reflections. This is not a major
concern for normal
systems.

However, when an
SOA is inserted in the
signal path. the
amplified sponta-
neous emission
(ASE) of the laser,
along with the
Rayleigh backscatter
feed-back into the FP laser, increase the laser noise
and affect its performance. Further work needs to be
done to identify this problem precisely and to pro-
pose a cost-effective solution.

Figure 6a: Test set-up for measuring FM performance
of an SOA

+3dBm

+10 dBm

-10 dBm -10 dBm

Discussion

Development of viable optical amplifiers at the 1310
nm window is a great opportunity for the cable TV
industry to protect its investment in presently deployed
1310 nm systems [5}]. Clearly, SOAs in the present

Figure 6b: Response with SOA with -10 dBm at the FM receiver
(RBW 300 KHz, VBW 3 KHz)

Ref 2.9 dBm Atten 10 dB -47.70 dB

750 MHz

50MHz

form are not suitable for use in analog cable TV net-
works, other than for FM systems. However, improve-
ments in SOA technology will in all probability lead to
better devices that can handle analog cable TV signals.

To be fair, we must mention two other competing
amplification schemes that exist at 1310 nm. They
are the praseodymium-doped fiber amplifiers
(PDFAs) [6] and the Raman Fiber Amplifiers [7].
Both of these amplification alternatives are bulky and
expensive. Because these amplifiers use multiple
high-power pumps and special types of doped fibers,
their reliability with respect to continuous use has not
yet been confirmed. The manufacturing process of
building SOAs, on the other hand, is the same as that
for DFB lasers. This mature technology and the asso-
ciated high reliability, at prices competitive to DFBs,
make the future of SOAs secure. With this in mind,
we need to compare SOAs to conventional repeaters
and to 1550 nm externally modulated systems.

The superiority of a fully functional gain-clamped
SOA over a conventional optical-RF-optical repeater
is considerable. SOAs will help in eliminating cost
and complexity associated with maintaining a separate
receiver and transmitter at each location. This would
reduce congestion in dense headend locations. SOAs
would also be able to provide optical budgets for
bridging medium distances and for multiple splitting
options. And they do all of this while maintaining the
present system architectures at competitive prices.

In supertrunk applications, especially in providing
headend-to-headend connection over long distances
(in the range of 80 to 100 km), EDFAs have some
obvious advantages. Fiber attenuation at 1550 nm is
almost half that of 1310 nm, while the passive split
losses are the same at the two wavelengths. In all like-
lihood, EDFAs will continue to have an upper hand in
this sector. However, these systems involve at least
one externally modulated 1550 nm transmitter and a
combination of EDFAs, depending on the specific
application.

The design of good external modulators to compen-
sate for Stimulated Brillion Scattering (SBS), Double
Rayleigh Backscatter (DRBS) and fiber dispersion is
expensive and non-trivial. Maintaining low noise fig-
ure (NF) in EDFAs with high reliability is non-trivial
as well. The resulting system, while it works well
when properly designed, is expensive and complex.

In high-split applications, an additional amplifier is
provided at the last headend. The output of the amplifi-
er is split into multiple fiber lines and distributed
directly to the hybrid fiber/coax network. Here, both
amplification schemes have equal loss budgets, since
splitter losses are the same at both wavelengths.

Hence, if the system configuration calls for short
hops followed by multiple splits, SOAs have the dis-
tinct advantage. This is because total compatibility of
the 1310 nm wavelength is maintained.

The full potential of narrowcasting or broadcasting
can now be realized, while preserving all existing
1310 nm networks.
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The chief
advantages of
1310 nm SOA

technology are:
flexibility,
scalability,
dispersion
immunity and
compatibility

Conclusions

In this paper, presently available semiconductor opti-
cal amplifier technology was reviewed. The basic archi-
tecture of these amplifiers, including gain-clamping of
SOA:s for linearizing their performance, was briefly
explained. Performance of presently available SOAs in
different transmission schemes was then discussed in
detail.

Finally, potential applications of 1310 nm SOAs
and how they compare to currently used solutions
were indicated. The chief advantages of 1310 nm
SOA technology are: flexibility, scalability, disper-
sion immunity, compatibility with existing systems,
and low cost. Now, for the first time, both power bud-
get and dispersion are non-factors in transmitting
optical signals. CED
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DEMAGNETIZE
CREDIT CARDS.

Contrary to popular
belief, eelskin wallets have
no more of an adverse
effect on the magnetic strips
of credit cards than any
other skin types.

SWIMMING AFTER
EATING CAUSES
CRAMPS.

This is just a ploy your

mother uses to keep

you out of the water.
~ ARROWSMITH’S WORK-
FORCE MANAGEMENT

SOLUTIONS ARE NOT
AFFORDABLE.

This is probably the biggest
myth of all. Not only is
Arrowsmith’s workforce man-
agement solution affordable,
your employees and cus-
tomers really can’t afford to
be without it!

Arrowsmith’s Workforce Management
Solutions Don’t Break The Bank.

Buying a work force management system to make good on your
company’s On-Time Customer Service Guaraniees doesn’t have
to break the bank. Just ask Arrowsmith’s customers. Beside
superior, cost-effective functionality, we offer flexible payment
plans that allow you to get the whole enchilada, and buy it a bite
at a time. Or, we can develop a phased implementation plan so
you can pay as you go. No matter which choice you make, the
bottom line is that your company will become more productive
and more profitable, while meeting customer commitments. And
we can prove it. Now, the question isn’t whether you can afford
an Arrowsmith workforce management solution, but rather, can

your company afford "ﬁRR .l . MI T ' l

to be without it?
Call 1-800-330-8920 TECHNOLOGIES, INC.
8920 Business Park Drive

ils!
today for more details! Austin, Toxas 78759
512/349-8920 * 800/330-8920
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New technologies
bring mass market and
the Net together on TV

By Michael Lafferty Remember that classic scene in Moonstruck where
Cher gives Nicholas Cage a swift high-five upside the
face and yells, “Snap out of it!”?

Consider yourself slapped and duly instructed.

For the past year or so, as many in the industry have
paced the floor, wrung their hands and consumed moun-
tains of Zantec to calm roiling stomachs churning with
cable modem distress, it seems everyone’s attention has
been focused on the personal computer as the only on-
ramp to the information superhighway and new revenues.

Rub your stinging cheek, turn off your computer and
head for the family room. There are some new, eco-
nomically deployable technologies that could bring data
communication off-ramps into millions of homes
through a very familiar device. It's called a television.

And if that weren’t enough of a sock to the chops,
guess what? These new technologies, in all likelihood,
will breathe life back into a concept pundits, both in and
out of the industry, have been trying to bury with heaps

of scorn this past year. It's called interac-
. tive television.
Consider yourself slapped and duly
| instructed...again!

Brian Dougherty

OVERVIEW OF ThE
"

ARCHITECTURE

PGs are dandy, but...

The cable modem fever that’s swept
the industry for the past year or so has
infected many, but not all. One of the
cool and collected is Brian Dougherty,
president of Wink Communications
(http://www.wink.com). While he’s cer-
tainly no high-tech Luddite, Dougherty
has very definite views on the limitations
of PC penetration.

Wl
1‘“

Wink technology brings a constant
stream of data into the home on the VBI.

Taking the PC
out of the
fata comm loop
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“I'll tell you,” explains Dougherty, “at
least with the operators I've talked to, I
have yet to get a good explanation of why
they’re so excited about cable modems.
Market research shows only a third of
U.S. homes have PCs. And that’s actually
any PCs, including old XTs, Commodore
64s and Apple IIs. And of the one-third
that actually have PCs, only a small number of them are
leading-edge PCs capable of doing a good job of Internet
web surfing. In fact, market research on the number of
home PCs that are connected to any kind of on-line ser-
vice is actually only around 10 percent.”

Dougherty continues his lesson in PC math. Ten per-
cent of 33 percent, that translates to roughly 3 percent
of the total home market. Then, if you overlay cable’s
approximate 60 to 65 percent penetration of U.S.
homes, the number goes even lower. He gives the bene-
fit of the doubt and rounds it to five percent of the mar-
ket and poses a logical question: “Of that five percent
of your customers, how many will really do so much
Internet surfing from home that they’re willing to pay
the money, etc.?”

He and others like him are the first to acknowledge
there’s a viable PC market, in homes and businesses, that
cable modems will be able to tap into. Yet, it’s still limit-
ed. That’s because PC costs and their perceived complex-
ity, at least for the two-thirds of the population that does-
n’t have a PC, are big, big road blocks for any significant
gains in PC penetration in the foreseeable future.

Dougherty’s view of the near-term future (18-24
months) is not that much different from other cutting-
edge developers. “I just think a bigger industry is com-
ing,” he states. “And just as the PC industry, by con-

34 CED: COMMUNICATIONS ENGINEERING & DESIGN AUGUST 1996



trast, makes the mini computer/mainframe industry
seem small or less important, I think information or
interactive enabled televisions and telephones are going
to be an even bigger and more dramatic marketing
opportunity.”

Enter the new technologies and “the-TV-as-comput-
er” concept that could bring the great unconnected
masses into the information age.

Keeping it simple

The new technologies are focusing their energies on
the consumer mass market with one ovemiding thought,
simplicity. User-friendly to a fault, they employ differ-
ent, albeit complimentary, strategies to achieve the
same goal, connecting the PC-challenged consumer. In
fact, these new, relatively low-cost technologies have
the capability of not only opening up new revenue
streams relatively fast, but containing, if not reducing,
in-house operating costs as well.

If Dougherty and his cohorts have anything to say
about it, the disparaging term “boob tube™ may become
antiquated soon. Founded by the management of
Geoworks, a manufacturer of operating systems for per-
sonal digital assistants (PDAs), Wink introduced its pro-
prietary authoring software which delivers interactive
programming over existing networks last year.

W THE PREMEER MAGAZINE OF BROADBAND C

Wink technology capitalizes on the vertical blanking
interval (VBI) and an incredibly compact software
design to create its ICAP (Interactive Communicating
Applications Protocol), a platform-, transport- and user-
interface-independent protocol. Easily integrated in
either analog or digital systems, the technology includes
the Wink Engine, the software component that can be
installed in set-tops, televisions, VCRs, cellular phones,
etc., to decode the applications and return the ICAP
response packets.

Wink’s licensee list is impressive. General Instrument
will ship its Wink-enabled CFT-2200 early this fall and
will adopt it for its digital set-tops at a reported one-time
royalty fee of less than $5 per box. Scientific-Atlanta will
use it in its 8600x and other products, as will Pioneer in
boxes available in 1997. A consortium of 53 companies,
including Nippon Telegraph and Telephone and leading
TV manufacturers Matsushita, Sony, Toshiba, Pioneer,
NEC and Mitusbishi, are gearing up for an ambitious,
nation-wide Wink-based interactive launch in Japan this
fall as well.

While Wink provides the interactive enabling technol-
ogy that works behind the scenes, other licensees devel-
op Wink-compliant applications for their own uses.
CNN, Time Warner Cable, HBO and The Weather
Channel have already signed up to use Wink technology.
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Enter...
“the-TV-as-
computer”
concept that
could bring

the great
unconnected
masses into the
information age.
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High Speed Digital Transport
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Another Wink-compatible application developer is
CableSoft Corp. (http://www.cablesoft.com) based in
Burlington, Mass. Its suite of local content applications
— LocalWorks, ClassiFinder and Yellow Pages — are
attracting lots of interest from operators who are look-
ing to deploy on-demand information services that gen-
erale revenues.

“It resonates very quickly,” says Bruce Jones, presi-
dent and CEO at CableSoft, “and obviously the ability to
bring up the commercial revenues behind it is also very
appealing. There’s no boot up. There’s no search. There’s
no downloading files at so many kilobits a second. It’s
there with just a few clicks. The real win for everybody
here is if people will use it and get used to the fact that
they can get this additional content out of their televi-
sion”

Jones reports trials of its applications are slated to
start sometime this month. He says headend gear costs,
which includes the server, software, licenses and data
insertion equipment, and is independent of system size,
run “somewhere between $80,000 and $100,000.” He
sees operators, depending on the market and any coop-
erative deals struck with local newspapers
(ClassiFinder) or telephone companies (Yellow Pages),
could generate anywhere from $10 to $30 a month

from subscribers for such services. That’s on top of any

1310nm AM Transport

HWX™: Scalable, modular
design helps tie revenues
with network costs by allowing
you to grow your network
based on customer demand

DVE000. DVE302. HWX, ISX and SMALCC are tragemarks of ADC Telecommunicaions |

=.. Minneapoi's. MN

The Company That Offers More Fiber Transmission Solutiol

ad revenues from either service, or possible sponsor-
ship revenues generated with the community informa-
tion service.

Surfing the Net...on TV?

Up to now, conventional wisdom held the Internet and
television were mutually exclusive. That was based pri-
marily on the fact that the resolution characteristics of
NTSC video did horrible things to images and text
designed for higher-resolution computer monitors. A
growing number of companies, including WorldGate
Commumications, Diba Inc. and WebTV Networks Inc.,
have developed ground-breaking software and patent-
pending technology that’s all but destroyed that Berlin-
like wall between the two media.

WorldGate’s (http//www.tvol.com) TV On-Line
(TVOL) service is headed up by the renowned former
Gl exec, Hal Krisbergh. His appearance, along with a
working demo of the TVOL service, at this year’s
NCTA show (in S-A’s booth, no less), created quite a
stir. Drawing big crowds, including an entourage led by
Time Warner’s Gerald Levin, the TVOL demo put the
industry on notice that the Internet was no longer a PC-
dominated media or revenue stream.

TVOL’s computing intelligence is based in the head-
end, and it uses eight VBI lines to send content to ana-
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log set-tops. Viewers can surf the Net with their remote
controls or communicate via e-mail and visit chat
rooms and newsgroups using a $25 wireless keyboard.
Its recently announced Channel Hyperlinking capability
will allow TV viewers one-button access to Internet
options (web sites, e-mail, chat rooms, etc.) shown dur-
ing TV shows and advertisements.

The service, estimated to cost cable subscribers $4.95
per month for five hours of Internet access, clatms down-
stream speeds of up to 100 kilobits per second and
upstream speeds of up to 20 Kbps using a modified form
of the impulse pay-per-view (IPPV) circuits used in most
advanced analog set-tops. Company officials say field
tests this fall are “still on track,” with test partners to be
announced this month. While product is expected by
early 1997, major announcements could be made at this
year’s Western Show (Dec. 10-13).

Information appliances

According to Joe Gillach, chief operating officer at
Diba Inc. (http://www.diba.com), the signs are every-
where and cable companies and other broadband com-
munications providers have a clear choice to make
soon. Gillach recounts a conversation he had with an
acquaintance at a major financial software company
whose stock is continuing to perform badly. While the

AM Distribution

ISX™: The industry's first
A integrated video/telephony
optical distribution node
n
. &
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 Than Any Oiher Single Supplier...
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ubiquitous software is enormously popular, the basic
problem, says Gillach, is that the company’s product
“is gated by the growth of more PCs.” Because PC
sales are slowing down, what should the company do?

“The answer is very clear,” says Gillach. “You have
to start putting your applications on platforms and
devices that average people can buy. And that’s what
it’s all about. There’s this huge battle taking place
between consumer electronics companies and PC com-
panies about who is going to bring the other 65 percent
(of the population) into the information age. And if 1
were a cable company today, I'd be looking at these
consumer electronics companies and saying, ‘Okay.
what are the devices you’re going to bring into the con-
sumer home that I can be the pipeline to?"”

Funny they should ask, but that’s exactly what Diba
wants to do with its family of Interactive Digital
Electronic Appliances (IDEAs). Diba’s founders and
staff, most of whom came out of Oracle’s New Media
Division, have developed a broad technology platform
which allows consumer electronics and appliance manu-
facturers to deliver relatively inexpensive IDEAs to
market.

The company has identified 40 or so different
information appliances that could be developed for a
wide variety of consumer applications. Three have

Diba’s information
appliances (Internet
IDEA-top, Mail IDEA-
bottom) are specifically
designed for mass market
consumption. Estimated
production cost:
$150-5200.
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been announced publicly to prime the creative pump
of potential licensees. The Internet IDEA is a World
Wide Web browsing appliance that can be developed
as a stand-alone product or incorporated into televi-
sions. In fact, Diba recently announced an agreement
with Zenith Electronics to incorporate their technolo-
gy into its high-end NetVision television line. Diba
has also proposed a Mail IDEA which is a low-cost
communications appliance that combines

electronic mail with a standard phone. The
Kitchen IDEA provides consumers with

You...Iean back
in yeur chair
and your

thamb te
browse the weh
the same way
you suif the
television.

electronic recipes and nutritional information.

Gillach says other consumer electronics agreements
are imminent, including one with a large Korean-based
manufacturer and with two Japanese manufacturers
who are “doing what I would call broad categories of
communication-like terminals” For cable companies
looking to exploit their pipeline into American homes,
branded information appliances could be a way to go.

Gillach reports a buge interest from a variety of tel-
cos. In fact, it’s been reported that Cable & Wireless
PLC is very interested in both the Mail and Internet
IDEASs, which are cheap enough to be “given” to cus-
tomers who would then pay a monthly fee.
offices, could provide added revenues from data and
advertising bases that could be updated continuously
over phone lines, instead of just once a year. This
device could also allow consumers to search for prod-
ucts and services “out of region,” thereby generating
more long distance or toll call revenue for the phone
company as well.

Another IDEA is relatively inexpensive ($500 or so),
single-purpose or limited-task computing devices. “The
keyboard,” says Gillach, “would be customized for a
specific application or work process. You could get an
order for 10,000 devices customized for customer ser-
vice types, and the keys would reflect the specific func-
tions or fields they would be entering data into.

“And, because you’re only supporting one applica-
tion, the processing power, the memory and all the
extra stuff you need can be much lower. Also, training
costs go down, | think they estimate something like 90
percent. So, the training becomes a non-issue, and tech-
nical support becomes much easier as well.”

WeblV debul

One of the newest entrants in the “TV-as-computer”
market is WebTV (http://www.webtv.net), the creative
brainchild of three former Apple multimedia alumni.
With more than 30 patents pending on their standards-
compliant system, WebTV co-founder Bruce Leak,
chief operating officer and executive vp of engineer-
ing, says it’s more than ground-breaking technology.

“We’re all technology folks,” says Leak. “But the
technology is not what we’re selling to the customer.
What we’re selling is a tumkey, easy experience. It’s
centered around your living room. It works well there.
You can use your television remote control, you can
lean back in your chair and use one thumb to browse
the web the same way you surf the television

The technology has obviously paid off. The graphics
and text are amazingly clear. So much so, that the com-
pany recently announced licensing agreements with
Electronics Co. who are expected to announce products
estimated in the $300 price range.

Leak says the technology, which could be easily
incorporated in set-tops and adapted to cable modems,
will be supported by their own Internet access service
which will offer unlimited access at competitive prices
(projected in the $20 per month range), along with a
wide range of user-friendly features and segvices.

WebTV’s founding trio has lofty and laudable con-
sumer goals. “We’re ashamed of the price of $300,”
says Leak. “But, we also were unwilling to miss this
Christmas. We feel this Christmas is critical to estab-
lishing this product category. And so if it has to be
$300, it has to be $300. I believe early adopters will
take that burden. But long run, it’s not going to be a
mass product unless it’s $149 max.

“Our motivation is that we are the service. We’re not
sclling a cheap box they can take home, and if they
don’t ever use it again, we’re happy because they
bought it. We’ve got to keep them happy. We’ve got to
keep them coming back and feeling good about it. It’s a
full-spectrum solution.”

Leak reports that full-spectrum approach also inchades
cable, noting they’re moving forward on discussions
with set-top manufacturers. “We’ve gotten a lot of inter-
est from them.” says Leak. “ As we move our price point
down to very cheap, clearly the cable box manufacturers
might like that. There are also options for integration of
what they do and what we do. There’s a lot of overlap
and a lot of things we can do inside a cable box that they
haven’t got dedicated hardware to do now, that we can
do with our incredibly high-performance processor and
some of our graphics hardware that they like. So, it’s
altractive from a lot of directions.”

These recent advances in technology are especially
attractive to cable operators looking to tap new revenue
streams without busting the bank. It’s amazing what can
happen in a year’s time. Suddenly, TV viewers may have
an inexpensive route to the information superhighway
and cable operators could help pave the way. CED
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’ DATA TRIALS

Bauer's Harrison headend features a VSAT system to deliver data to his customers.

Small systems can surf
the 'Net,’ too

the Great Plains

By Roger Brown

Bill Bauer is on a mission to redefine the cable
industry. He sees a future where cable operators
are full service communications providers,
offering traditional video for sure, but comple-
mented with high-speed Internet access, tele-
phony, video-on-demand and other services.

No, Bauer’s views are not unique. There
are plenty of industry leaders who see a
bright, competitive future for their companies.
What does make Bauer different, however, is
that he sees the same promise in his tiny, rural
systems that bring entertainment and informa-
tion to customers’ homes in the high plains of
western Nebraska.

In fact, while industry big boys Tele-

.. CED: C

Communications Inc. and Time Warner Cable
gamer the headlines about Internet access and
intentions of widely launching cable modems,
Bauer is actually doing it through his tiny
WindBreak Cable company—without fanfare.

Secing the gleam in Bauer’s eyes when he
talks of launching data services, or listening to
the passion in his voice during a conversation
on competition, you can’t help but be infe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>