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] Is it time yel to invest in interactive? Here's a thought.
The latest research tells us that 55% of Americans are willing to spend at least as much every

month on interactive services as they are on cable TV,
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[ 0I"gllt, Max and | WOUId like our That’s an additional $5 billion a year With who knows how much more for other broadband
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Of course there are issues to be resolved. What program delivery standard? Which set-top box?
But once yourte ready, you'll need 4 partner who can move fast, to help you capture competitive

advantage Which is where AT&T Network Systems comes in.

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

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

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

Only AT&T Network Systems can upgrade infrastructure—from head end to home terminal—
rapidly and on a massive scale. Our end-to-end solutions give you greater capacity, better reliability
and improved service quality today: And can easily grow into regional digital networks, with the
flexibility to deliver the services people want, to the exact homes where they're wanted.

Wete also the leader in program delivery solutions. With home terminals, interactive video

servers and digital video compression systems. The HFC™-2000 Broadband Access System

for telephony over cable. Reliable SONET transport technology products. Plus our Globe View™
—2000 Broadband System. The worlds first evolvable ATM switch that lets you add on,
not throw out. So in a few years it gets updated, not outmoded.

Give us a call. And start giving people

the advanced video services they want.
Right now: When they want it. MORE THAN JUST EQUIPMENT
| WHAT YOU NEED TO COMPETE
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‘ CAPITAL CURRENTS

The need for
telephone
numbetr
portability

By Jeffrev Krauss,
paddling upstream in the
information waterway
and President of
Telecommunications and
Technology Policy

If you want to get into the telephone business, you'll
have to worry about telephone numbers. Your biggest
worry is that most customers won’t want to give up
their current phone number in order to
subscribe to your service. In order to
compete with the phone company, you
need “number portability.”

There are actually three types of
number portability. If you move to a
home across town, “geographic porta-
bility” would allow you to keep your
telephone number. If you want people
to be able to reach you at a single
phone number, whether in your car, at
home, or in the office, this capability is
known as “‘service portability.” And if
you want to keep your phone number
when changing from one telephone
company to another, this is called “ser-
vice provider portability.”

All three of these kinds of number
portability are desirable, from a sub-
scriber’s perspective. They all enhance
the usefulness of telephone service.
But it is the third-service provider
portability-that is essential if local
telephone service competition is to
thrive. Changing a phone number is
inconvenient, and many customers will
be unwilling to accept this inconve-
nience. Without number portability,
they would be forever locked into their
original service provider, the telephone
company.

800-service number portability

This issue came up first with 800-service. The long
distance carriers complained for many years that AT&T
had an unfair advantage because many 800-service
subscribers had built up customer recognition of their
800 numbers, and they were unwilling to switch to a
different long distance carrier if it meant giving up
their 800 numbers. The FCC began studying these
issues in the late 1980s. But it was not until August
1991 that the FCC concluded that a database of 800-
service subscribers, with access by means of Signalling
System #7, was a technologically feasible way of
implementing 800 number portability. Now when you
dial an 800 number, your phone company looks into
the database and finds out which long distance carrier
to deliver that call to.

May 1, 1993 was "800 Independence Day,” the day
800 number portability went into effect. On that day,
MCI announced that more than 50 corporations and
four state governments would shift more than 1,000
800 numbers from AT&T to MCI. But AT&T
announced that it had persuaded thousands of business
customers to switch their 800 service to AT&T. And
Bellcore, administrator of the 800-service database,
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noted that the database access system now allowed a
customer to specify the routing of 800-service calls to
different long distance carriers, depending on time of
day, day of week, originating location, or some alloca-
tion percentage.

E-911 and the telephone number database

Telephone number databases already exist. For
example, they play an essential role in Enhanced 911
service. “911” is the nationwide emergency telephone
number; calls to 911 are routed directly to designated
public safety agencies. With Enhanced 911 service, the
calling number and the location of the caller are dis-
played for the call taker (except for calls from wireless
phones). This is accomplished by accessing a database
of telephone numbers.

These databases are owned by the telephone compa-
nies. They “maintain” the databases, keeping them cor-
rect and up-to-date every time someone moves in or
out of town. Some telephone companies base their
pricing for Enhanced 911 service, in part, on the num-
ber of database lookups they do.

While most of the U.S. population is served by a
few large telephone companies, there are more than
1,000 smaller phone companies, as well. In areas
served by multiple phone companies, the phone com-
panies have entered into contracts that allow them to
look into each others’ databases in order to provide the
calling location to the 911 call taker. The same
approach could be used for local number portability.

State policies on number portability

Local phone service is regulated by state public util-
ities commissions, not by the FCC. As these state com-
missions have begun to consider competition, number
portability has emerged as an important issue.
Maryland is one state that authorized competition.
Earlier this year, the Maryland PUC granted “co-carri-
er” status to MFS Intelenet to compete with Bell
Atlantic. As part of its decision, the PUC approved an
interim arrangement for number portability. This inter-
im approach is based on call forwarding technology,
not database access.

Interim solutions are needed because industry-
wide database standards for local phone number
portability are three to five years away. The offi-
cial telephone industry standards body, which
used to be called the Exchange Carrier Standards
Association, but recently renamed itself the
Alliance for Telecommunications [ndustry
Solutions, has a committee working on it, and
hopes to produce a recommendation “real soon
now.”

Not surprisingly, some telephone companies are
dragging their heels. They argue that local number
portability isn’t really essential for local competition,
and they aren’t in any hurry to support it. After all,
we've lived without local telephone competition all
these years, so what’s a few more years! CIED
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SumMiroMO LIGHTS THE WAY

To YOURr FUTURE!

Fiber Bundle, Loose Tube,
Ribbon, Sheath Stripes, Custom
Marking ... Sumitomo meets your
outside plant network needs with
a complete line of fiber optic cable.

For instance, our LitePipe'
fiber bundle cable is available
with up to 96 fibers in armored
or all-dielectric constructions.
Fibers are grouped with vibrantly
colored thread binders for ease of
identification. Our cables can be
made with customized sheath
markings and embedded sheath
stripes to make your fiber stand out
from other cables in your plant.

Sumitomo fiber cable has the
lowest attenuation available to meet
your tight system loss budgets.
Also, our consistent, uniform fiber
geometry, including a =1 micron
cladding tolerance and superior
core and cladding circularity, assures
low loss splices and freedom {rom
PMD induced noise.

So turn to us for all of your
optical cable needs. Call Sumitomo
at 800/358-7378 and let us light
your way!

< SUMITOMO ELECTRIC

Fiber Optics Corp.
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Signs of True Leadership

lW- t.si.‘-w“ i
{5 ~

INNOVATION

True leaders of any high-tech industry
are those who dare to take new paths in
search of improved technologies. The
accepted ways may be adequate to the
job, acceptable in the marketplace.
Complacency rules the day. But a true
leader will take the risk of developing
maverick thinking into revolutionary
advances. And the conventional suddenly
gives way to a new tradition of innovative
progress. That's how the Trilogy tradition
began, and continues to this day in the
coaxial cable field.

Theorists had long recognized that
' plain air would make the

Call or write for free samples and brochure: Trilogy Communicatioms, Inc.,
2910 Highway 80 East, Pearl, Mississippi 39208. 800/874-5649 601/932-4461

perfect dielectric for coaxial cable. While
it seemed obvious enough, it was not
considered to be an easily achieved
objective. After extensive R&D by
Trilogy’s technical staff, however, the
vision of the dreamers became a
triumphant reality utilizing just the right
combination of materials and construction
to forge a unique MC? coaxial cable.

Trilogy Communications, Inc., was
founded on an unwavering belief in the
superiority of MC> Look to Trilogy for a
continuing tradition of innovative
excellence.

Trnlogyy

COMMUNICATIONS INC.
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Engineering execs let you in on a little secret:
what the broadband network of the year 2000
will look like, how it will be used, and who
will control it.
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By Roger Brown
The return band is problematic. to say the
least, but the technical challenges must be
overcome, if true interactivity is to be a reality.
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44 QAM vs. VSB

By Henry Samueli, Broadcom Corp.; Lee Montreuil,
Scientific-Atlanta Inc.; Woo Paik, General Instrument Corp.;
and Ron Lee, Zenith Electronics Corp.
Proponents of the two different technologies square off in a
debate: which is the logical choice for digital
modulation-QAM, or VSB?

56 Whatever happened to...

By Roger Brown
The biggest merger of them all, TCI and Bell Atlantic, just
didn’t make it. Ever wonder what became of last year’s other
big newsmakers?

60 Will your data he secure?

By Stephen Holmes, Zenith Electronics Corp.
This article explores the security issues of cable TV-based data-
com systems and provides weapons to fight system abuse.
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alphabetical listing of all technology-oriented articles appearing
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North America has run out of area codes, and the SCTE has a
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as the numbering plan, and it has major implications for tele-
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78 Comparing digital audio

By Ed Krom
Media General Cable field tested three different digital radio
services. This article describes how they stacked up in configu-
ration, installation and performance.

96 CableNET ‘94 preview

By Dana Cervenka
We have seen the future, and it is hybrid fiber/coax. CableLabs.
in concert with more than 50 vendors, is set to show oft the ulti-
mate network at the CableNET ‘94 exhibit in Anaheim.
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By Dana Cervenka
The goal of the Association of Cable Trainers is a noble one: to
help train the industry, on a budget. How ACT is helping its
members share resources through seminars, newsletters and
more.
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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

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

P.0. Box 92151 ¢ Los Angeles, CA 90009-2151
310/532-5300 ext. 280 © Toli Free 800/745-2445
Fax: 800/722-2329 (Toll Free) * 310/532-0397 (CA & Int? Only

Canadian Address: 41 Industrial Pkwy S., Units 5 & 6
Aurora, Ontario Canada L4G-3Y5

905/841-7557 Main ¢ Fax: 905/841-3693

Sales: 800/638-4741

All the technology
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/ W}H'eﬁ you design a system, you transmitting across the street. signal as far as you need it
want a laser with the power you Introducing STARBLAZER ™ 750 to go. It's the most economical
need. Right? You wouldn't want MHz. "Laser By The Foot." Six way to send a signal.

a laser with the power to transmit different lasers with five different STARBLAZER lasers not only
Jacrdss town when you're only power options that rocket your provide superior picture quality,




The Foot.

ral Instrument.

they're also very versatile--which
means they adapt easily to many
architectures and applications.

Don't be overpowered by a laser.
Just get the power you need

i

"o/ I'10l

with STARBLAZER.

Call us at 1-800-523-6678 to
find out more.

“Laser By The Foot.” Another first
from General Instrument.
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IN PERSPECTIVE

As the cable and telephone industries become ever more closely
linked, it’s amazing how different the two industries really are.

This isn't a new revelation: ¢veryone knows the telcos are giant
hulks that have employed hundreds of thousands of people, while
the cable companies are, comparatively. diminutive
Davids. Telcos have enjoyed a guaranteed rate of return
that fostered a tangled web of internal bureaucracies that
often choked off innovative thinking and quick reaction;
cable entrepreneurs, on the other hand, have reaped the
rewards of risk-taking.

The telco “bigger is better” mentality has come home
to roost in the new era of competition. The RBOCs are
laying off thousands of people in an effort to reduce
costs. They're losing market share to competitors that
react faster, offer lower rates and provide better service.
And now it appears they may unload their research and
development facility.

In October, the Wall Street Journal carried a story
about the possible sale of Bellcore to either a big investor
or perhaps 10 the public via a stock offering. One quote

] e
within that story caught my eye: “Ten years ago the
g research consortium was a great idea. Ten years later, it

just doesn’t make any sense,” said an unnamed executive.

H 5 More properly, I'd say the way Bellcore is structured
0 Ia g is what doesn’t make any sense.

Contrast the way Bellcore is set up to the way its tiny

- cousin CableLabs works. They both derive funds from their
aVI members, but Bellcore spends more than $! billion per year

provided by its 7 member companies. CableLabs has a bud-

H H get of about $13 million taken from about 70 members. And
WI ns aga I n yet CableLabs has been able to please most of its members

most of the time, while Bellcore has many of the RBOCs
wondering how they can rid themselves of a perceived dinosaur.

Members of Bellcore can contract with it to do proprietary work
that isn’t shared with any other member. CableLabs members can’t
do that. All research undertaken by the Labs is disseminated to each
and every member, from TCI on down to Windbreak Cable.

That works to a point, but what happens when things get competi-
tive? It’s one thing to fund tests to make sure PCS works over cable,
but when MSOs begin competing for PCS customers, CableLabs
must shift its focus to the next-generation technology-and determine
how all members can benefit equally, says Dick Green, president and
CEO of CableLabs.

You might think balancing the needs of smalil operators with big
operators and rural vs. urban interests would be a daunting challenge
for CableLabs, but in fact, it turns out the opposite is true. “That dis-
parity drives us to find workable solutions for everyone,” says Green.
A case in point: the “headend in the sky” concept was created for
small MSOs that can’t afford to build a digital infrastructure, “The job
is harder, but in the end the solution is much more viable,” Green says.

Once again it appears that the telcos’ size has been less than
advantageous. Perhaps if they could focus on a common set of goals,
they could reap the benefits of so much talent. Just imagine what
could be done with $1 billion of research every year.

e | B

Roger Brown
Editor
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encoder priced at $12,000 (for one) that
includes support for adaptive field/frame
motion estimation and discrete cosine trans-
form processing. This unit will improve the
quality of live compressed video, including
sports events and newscasts.

“Main level” refers to full CCIR 601 resolu-
tion (740 x 480 lines in NTSC) and “main pro-
file” utilizes the intra, predicted and bidirec-
tionally predicted frames that are part of the
MPEG-2 standard and infers adaptive
field/frame encoding.

In addition, C-Cube offers a frame-based
encoder that doesn’t support adaptive
field/frame processing, priced at $8,000. This
unit can be used as an alternative for encoding
film-based video, such as movies and TV pro-
grams.

PAL versions of both are also being offered.

The new unit is an upgrade to C-Cube’s
CLM4600, which has been deployed by
DirecTyv, Scientific-Atlanta’s “Orbit” program
and every other trial, including Time Warner in
Orlando, US West in Omaha and Bell Atlantic.

Quest for open standards
begins for new group

Representatives from more than 60 compa-
nies and organizations, including Antec,
AT&T, Scientific-Atlanta, CableLabs and oth-
ers, met in Washington in late October for the
charter meeting of the North American Digital
Group, a newly organized entity that is trying
to develop a non-proprietary digital television
standard. The formation of the group was
spearheaded by TV/COM International.

The group is closely modeled after the
European Digital Video Broadcast Group,
which has successfully developed a standard
for the European continent. A stated goal of
the NADG is to take the standardization
process beyond MPEG-2 to achieve interoper-
ability and open architectures. Specifically, the
group wants specified modulation (including
forward error correction and interleaving).
information data rate ranges, transport stream
syntax, service information tables, ancillary
data services, closed captioning and vertical
blanking interval services, among others.

During the meeting, an ad hoc working
group was formed to expedite the group’s
agenda. Standards data will be gathered from
the approximately 28 other U.S. standards
groups and shared with the larger group during
the next meeting in January 1995.

Anyone interested in joining the group is
asked to contact Andrea LaVorgna at TV/COM
International, 619/451-1500.

Cable telephony network

Long distance
Self-healing fiber ring

-:

MSOs ally with Sprint;
telcos turn up the heat

You need proof that the cable companies
plan to compete with the telcos and vice
versa? Read on.

In late October, an alliance between Sprint,
TCI, Comcast and Cox was announced. The
venture was put together to package local,
long-distance and wireless telephony with
cable-delivered entertainment video services as
a competitor to the established local exchange
carriers.

Between the four partners, there are almost
290,000 miles of cable in place, passing
approximately one-third of all American
homes. Additional cable partners will be
actively sought through incentives. Telepart
Communications Group, which is owned by
several cable operators, will provide local
access for long distance services, a direct link
to business customers and expertise in compet-
ing against LECs. The TCG network, which
serves 19 metro areas, will link adjacent cable
TV systems and provide local access to Sprint
facilities and other carriers.

The joint venture will be 40 percent owned
by Sprint, 30 percent by TCI and 15 percent
each by Comcast and Cox. The group intends
to poot its resources and bid for spectrum in
the upcoming PCS spectrum auctions.

Six days after that announcement was
made, Nynex, Bell Atlantic and Pacific Telesis
said they had each committed $100 million
over the next three years to form two compa-
nies to deliver entertainment, information and
interactive services. First, they have formed a
new media company that will license, package,
acquire, invest in and create traditional and

Teleport
Self-healing fiber ring

Cable provider ] /
Self-healing fiber ring

Satellite [X| Broadcast
-

(] Wireless

interactive entertainment and informational

services.

In addition, the three RBOCs will work
with Creative Artists Agency to develop a
branding and marketing strategy for the new
programming, including the elements of a sys-
tem “navigator.”

Secondly, a new technology and integration
company has been formed to support the
development and distribution of the program-
ming over video dialtone networks. Technical
support systems for video delivery, customer
management, business support, content encod-
ing, billing and application development and
navigation tools will be the primary focus of
this company.

Microsoft puts focus
on broadband netwerks

Never one to miss an opportunity to run
networks, Microsoft is working with a wide
variety of companies to develop what it calls
“an end-to-end software solution for interac-
tive broadband networks.” The announcement
came during last month’s Advanced Consumer
Technology Summit.

Specifically, Microsoft announced it is
working with some of the world’s largest sys-
tems integrators, network operators and set-top
box manufacturers to test new products and
provide input on their functionality.

Joining the fold are network operators
Deutsche Telekom, Telstra Corp. of Australia
and US West. They join Rogers Cablesystems,
NTT and SBC Communications as previously
announced partners, in addition to TCI, which
is testing Microsoft product in the Seattle area.
These companies will test early versions of the
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Moore’s Above Ground

Fiber Node Cabinet
Is Worth Looking Into!

Easy Access Doors

and top are completely
removable for easy,
quick equipment
installations.

Security - -
3 point locking on both
front and rear doors.

Universal Vertical
Mounting Rods
allow all amplifier
brands to be installed
using their strand
mounting brackets.

Colors. Moore offers 3
Painted surfaces:
Forest Green, Textured
Almond and Pedestal
Green.

Seeing the future and responding
quickly with innovative Fiber Optic
Management solutions for CATV,
Data and Telecommunications has
made Moore Diversified Products,
Inc. an industry leader. Believing
that you, our customers, must be
completely satisfied at all times,
will keep us the leader!

o
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Fiber Storage Bracket
is capable of storing up
to 300 feet of Fiber
Optic Cable.

Rigid 12 Gauge Frame,
the same as highway
iuard rail steeﬁ ensures
that our cabinet
maintains its shape
during installation and
when fully loaded.

Durability -

A powder paint coating
on top of a galvanized

substrate can withstand
all environments

Mounting Base
is set below grade to
ensure the cabinet's

stability.

For more information about our new
Fiber Nede Cabinet or any of our
other innovative fiber management
products, call us today! We want
you to depend on us!

MOQORE

Moore Diversified Products, Inc.
1441 Sunshine Lane ¢ Lexington, Kentucky 40505
800-769-1441  606-299-6288 * FAX 606-299-6653

United States Representatives:

Jerry Conn Associates, Inc. 800-233-7600 + Patterson Communications 805-940-1546
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software and provide feedback.

Hewlett-Packard and NEC join General
Instrument as companies committing to devel-
op set-tops that are compatible with the
Microsoft system, although an HP spokesper-
son said there was no commitment to actually
use Microsoft software. GI announced its
alliance with Microsoft some time ago.

System integrators Alcatel, Andersen
Consulting, Lockheed Missiles and Space Co.,
NTT Data Communications Systems and
Olivetti all have committed to provide service
and support for the testing and global deploy-
ment of the system.

Finally, NEC joins Compaq and Intel as
companies committing to build media servers
compatible with Microsoft equipment.

During the Summit, Microsoft outlined the
details of its software architecture and business
model for a fully switched, digital broadband
network including distributed operating system
software connecting set-top boxes and person-
al computers with headend devices, media
servers that deliver video on demand and a
core set of interactive applications.

Future set-tops
hegin taking shape

Even though they’ve been repeatedly delayed
by the MPEG standardization process, the inner
workings of the first-generation digital set-top
boxes are beginning to come into focus.

Hewlett-Packard, the newest kid on the
block with purchase orders for set-tops in its
pocket from TCI and Comcast, has chosen
Integrated Systems to supply a resident real-
time operating system for its first-generation
box, due out in mid-1995. The pSOS+ system
will allow H-P to provide low-cost set-tops,
according to Casey Sheldon, brand manager
for H-P’s home products division.

Integrated Systems supplies similar operat-
ing system software for cash registers, auto-
matic teller machines, lottery machines and
other transaction-oriented devices, which
makes it perfect for H-P’s set-top, Sheldon
added. Such a system can respond in a pre-
dictable manner to interrupts and transactions
like viewer requests.

In addition to getting real-time functionali-
ty, Oracle and Sybase software can be run over
the operating system seamlessly, Sheldon said.
H-P has previously announced agreements
with those companies.

Future generations of set-tops may or may
not use the pSOS+ system, depending upon
the outcome of work with Microsoft. “We
think they (Microsoft) will be an important

player,” said Sheldon.

Separately, DiviCom and Broadband
Technologies are working together to ensure
that BBT’s switched digital video system will
be interoperable with DiviCom’s compressed
video encoding and decoding scheme.

Both companies were selected by Bell
Atlantic to supply equipment for the video
dialtone trial in Toms River, N.J. Additionally,
both companies support the development of
industry standards like asynchronous transfer
mode (ATM) and MPEG.

Finally, Zenith will use Macrovision anti-
copy technology in its Media Access digital
set-tops that are being developed jointly with
Philips Consumer Electronics and
Compression Labs Inc. The anti-copy technol-
ogy makes it much more difficult for con-
sumers to record programs on their VCRs,
which could convince film studios to release
movies to pay-per-view much sooner than they
do today. Network operators will be able to
select copy protection by individual program
and set-top.

The inclusion of copy protection is in antic-
ipation of the need for hardware manufacturers
to help protect copyright owners’ intellectual
property in a digital era.

Further news in the world of set-tops: Jones
Intercable has committed to purchase 150,000
DigiCable digital set-tops from General
Instrument Corp., making the total number of
commitments for GI digital terminals in excess
of 2.5 million units.

Gl has also received an order from Time
Warner Cable for 1.5 million next-generation
analog addressable boxes, to be deployed over
the next three years in systems located across
the country. The move is part of Time
Warner’s ongoing program to increase the
number of subscribers who have access to
addressability.

ADC targets MSOs;
partners with Electroline

ADC Telecommunications, which has histor-
ically focused its efforts on the telephony mar-
ket and been content to service the cable indus-
try through its American Lightwave Systems
subsidiary, will be aggressively marketing its
products to cable operators, beginning in 1995.

As such, the company will broaden its prod-
uct line to include RF amplifiers and other
coaxial products, including a new line of taps
designed to support video and telephony over
hybrid fiber/coax networks, which was
announced in late October. The new power-
passing, remotely addressable taps are the

result of an agreement between ADC and
Electroline Equipment of Montreal, Canada,
whereby Electroline will manufacture the taps
and market them to cable operators, while
ADC will market them to telcos and competi-
tive access providers.

While the deal doesn’t give ADC access to
cable operators, company executives have stat-
ed the company will offer other products,
including F-connectors and amplifer/node sta-
tions that will support voice and video either
through partnerships or by manufacturing those
products in its own facilities. “Stay tuned,”
promised Lynn Davis, senior VP and GM of
ADC’s Broadband Connectivity Division.

Jottings

Zenith has souped up its “Homeworks” RF
modem that provides data over cable TV net-
works. The new Homeworks Elite system runs
at 4 megabits per second (mbps), as opposed to
the 500 kbps offered by the first generation sys-
tem, In addition, Zenith is working with
Viewpoint Systems to supply interactive video-
conferencing and collaborative computing capa-
bilities over cable TV systems. Users can work
from Windows on their PCs over Ethernet data
networks to conduct meetings and work togeth-
er. .. Broadcom Corp. has developed a single-
chip 64-/256-QAM digital receiver for use in
cable television applications. In the 256-QAM
mode, the receiver achieves speeds of 40 mbps.
In the 64-QAM mode, a 6-MHz channel can
carry 40 mbps of data, or about 10 movies in
MPEG-2 format . . . Hewlett-Packard has cho-
sen LSI Logic’s ATMizer architecture to pro-
vide asynchronous transfer mode (ATM) trans-
mission of digital video for the H-P Media
Stream video server. H-P was attracted to LSI’s
product because it has a fully programmable,
single-chip design . . . MCI almost single-hand-
edly jump-started the singlemode fiber market
when it bought thousands of miles of fiber
cable from Corning. Now, MCI has become the
first long distance carrier to deploy dispersion-
shifted fiber so it can support enhanced imaging
and multimedia services over its network. Using
wavelength division multiplexing (WDM), MCI
can now increase transmission speeds four-fold
while reducing noise . . . Voice transmissions
between the United States and Europe via
underwater fiber optic cable are nothing new,
but now Vyvx and British Telecom are doing
the same thing with video. The
“AtlanticVision” service will be offered at 45
mbps, beginning in January 1995. The service
is targeted at the occasional use market,
including broadcasters, production houses,
businesses and resellers . ... CED
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7/~ 11 Start Making Your FCC
Video Tests - Now!

Now there’s a complete (and affordable) answer to baseband

e ey video testing. The new VIG791 CATV VITS Insertion Generator
| . = and VSA794 CATV Video Signal Analyzer give you the versatility
: & . e and convenience you need to performance test any headend faster
H = ) . . B )
s o 50 and easier than ever before, without interference or interruption
3 . I , .
’ - to your customer’s service. Here’s what you get:
* One-button automated measurements and test signals for:
our Comp - Differential Gain and Phase
. ' — Chroma to Luma Delay
O S Gy, — In-channel Frequgncy Response
‘?- ' . ::::::::mnuu\uuunnnun.". s — Percent I\/IOdUIatlon
TR e vew s waE e ] * Direct digital readout of all measurements with no

} o HORIZONTA,  WAVEPDAM DISALAY  VIDEO TESTS  TILOu YEETS

= el % calculations or interpretations from the only digitally
automated full function Waveform Monitor/Vectorscope

* VITS mode generator allows testing on active channels
without service interruption

* Exclusive simultaneous generation of two test signals to
allow complete testing with one setup and test procedure

* Easy and accurate FCC required tests with minimum
training and capital expense

* Plus, muchmore.. ... and all for less than $9000

VSA794 CATV Vided N\
Signal Analyzer 1/ = d
Call your cable sales representative today at
1-800-SENCORE, ext. 703 to learn more
about these new, exciting instruments designed
exclusively for the CATV industry.

VIG791 CATV VITS |
Insertion Generato

Call 1-800-SEN C%]?E” ext, 703
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’ SPOTLIGHT

Rosas,
the sky’s
the limit

Rosa Maria Rosas thinks that she's very ordinary.
She’s very wrong. Just ask her pet iguana.

How many people could say they started out in
cable without even owning a television
set, eventually climbing the ladder to

For become the general manager of 10
cable systems, as well as Region 4
director for the Society of Cable
Television Engineers (SCTE)?

In her current position as general
manager for Lakewood Cablevision,
encompassing several systems around
the Lake Conroe and Lake Livingston
area of southeast Texas, Rosas is a
jack-of-all-trades: personnel director,
trainer, safety coordinator, PR guru,
customer service facilitator and budget

By Dana Cervenka

20

wizard. “There’s never a dull moment,”
says Rosas, which is just the way she
likes it. At present, her major project is
overseeing the rebuild of 10 miles of
the system’s plant—the majority of it
upgrading electronics and resplicing—to
keep up with the FCC’s Proof of
Performance standards.

From no TV, to cable TV

So how did her long, strange trip
into the world of communications
begin? In 1981, Rosas was pondering
career options when a good friend, Roy
Moore, at the time chief technician for
a local cable company, paid her a visit.
Moore was in a bit of a spot, as his dispatcher hadn’t
shown up for work in three days. Out of respect for
Rosas’ natural abilities, he offered her the dispatcher’s
position immediately, even though she not only had no
knowledge of cable, but didn’t even own a television
set at that time. ““He personally installed my cable and
loaned me a television set,” recalls Rosas. “I will never
forget that day. | was really impressed with the [tech-
nology |- was in awe.”

As soon as Rosas got her foot in the door as a dis-
patcher at Longview Cable, she made up her mind
that she would one day be general manager of a cable
system. Her next step was a move to office manager
at Kilgore Cable, about 15 miles away from
Longview.

Somewhat frustrated over not yet being named a
general manager (though she had only been in the
industry a few years!), Rosas began looking for the
tools to make it happen. Recognizing his friend’s ambi-
tion, Moore, who had baptized Rosas in cable, also
introduced her to the SCTE, which she joined in 1987.
Since that time, she has completed tons of hours of
technical training, earning certification as both a broad-
band communications technician and an installer tech-
nician, as well as piling up credentials in distribution
systems, and engineering management and profession-

alism.

What began as a desire for higher education became
a commitment to training the industry as a whole. In
October of 1989, Rosas was elected vice president and
secretary for the Southeast Texas chapter of SCTE. She
has been chapter president twice since then, and in
June of *94, was elected to the SCTE board of direc-
tors, representing Region 4 (Texas and Oklahoma). In
her capacity as a director, Rosas nurtures all of the
meeting groups in her two-state area, attending their
meetings. reporting to national headquarters, assisting
them with their paperwork, and basically, encouraging
their commitment, while giving back to the association
that has helped her so much.

In the meantime, her new skills were making her
dream a reality. In 1988, Rosas joined Galaxy
Cablevision in Onalaska, Texas as regional manager,
and took on responsibility for two offices serving 6,900
subscribers in seven cable systems. With the acquisi-
tion of Galaxy by Moffat Communications
International, she became a general manager. “I can’t
adequately express my feelings of gratitude to
[Galaxy].” says Rosas. “They gave me the opportunity
to prove my ability as a manager.”

As someone who has invested heavily in industry
training, it’s no surprise that Rosas immerses her staff
in the same. In fact, maybe she trains them too well.
“My biggest challenge is finding, training and keeping
good employees—especially on the technical side,” she
explains. “I've noticed that we have so many different
technologies working within our system...that when we
get people trained, they become very valuable to other
companies.”

Reptiles? No problem!

And yes, she does have a pet iguana, or more accu-
rately, “Mr. Iguana” belongs to her four-year-old
daughter, Maria Fernanda. The 18-years married Rosa
was somewhat taken aback when husband Gonzalo
brought the little dear home in a burlap sack one day
(“Look what I bought for Maria, honey!™ ).
Nevertheless, Rosas took the news with characteristic
equanimity.

What's next for Rosas? Weli for one, her second
child, due in February. Professionally, she’s set her
sites on continuing to work as a GM, either for a larger
system in the United States, or possibly even in a Latin
American system. The challenge of the latter would be
technological and managerial: some systems are
installing very high-tech equipment, leapfrogging over
older technologies, while others “need everything”
from a safety program to a formal training program,
according to Rosas.

For now, she is quite happy to drive to work through
the beautiful piney woods of Sam Houston National
Forest. And if this busy working mother can someday
shop and conduct other business from home, reaping
further benefits from the infrastructure she has helped
to establish. so much the better. CED
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- The Most inertul Team in l:ahle

Ipha Technologies and Johnson
Controls teamed up more than a de-
cade ago to provide the highest quality
cable television power available. Now
they announce the addition of a new
member to their winning team—
Interstate Battery System of America.

Interstate is the North American
leader in battery distribution with over
1500 delivery vehicies serving virtually
every county in the country.

Johnson Controls “centers” the
ball by providing the highest quality
battery design and manufacturing.

Alpha “quarterbacks” by being
the single source for orders and
service support.

Interstate “runs” the ball, deliver-
ing fresh batteries regardless of loca-
tion and provides convenient, environ-
mentally sound, recycling service.

And you, the cusiomer, “score”
by receiving fresh batteries when you
need them, with reduced freight
charges on all orders~including re-
mote locations~as well as the
industry’s most convenient battery
recycling program.

Keeping cable ctustomers happy
requires a team effort. Which is ex-
actly why you can count on the most
powerful team in cable—now with
more than 1500 All-Stars coast to coast.

» For more information, on the Al ‘ﬂyaﬂlﬂﬂﬂmcall: 1-800-421-8083

Alpha XP Series power supply and Johnson Controls
Dynasty® Gel Cel battery.

United States Canada
Alpha Technologies Alpha Technologies
3767 Alpha Way 5700 Sidley Street

Bellingham, WA 98226
Tel: (206) 647-2360 Tel: (604) 430-1476
Fax: (206) 671-4936 Fax: (604) 130-8908
See us at the Western Show - Booth #1000
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Fresh Power. Guaranteed!
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FroM THE HEADEND

With all of the hoopla surrounding the Information
Superhighway, the 500-channel universe, content on
demand, and the “anytime/anywhere” hype we hear so
much about, we often have a tendency
y to lose sight of the most important part
nnn ‘ nse of the equation—the consumer.
The consumer, as he or she navi-
= gates through myriad services we
SI gh‘ intend to provide, will call the shots as
to whether or not we can claim success
at the end of the day (See figure).
0' ‘he It’s not hard to imagine the multi-
tude of services that might possibly be
= - offered on the full service networks of
n IV“‘ nn I n‘ the future. These services will be an
array of “interactive” services that must
ultimately make their way to the con-
sumer by a variety of different in-home
technologies and interfaces. Telephony
services with advanced features and
functionality will be offered, along with
traditional lifeline service via both tra-
ditional and “smart” telephones. Some
low-speed transactional services such
as home banking will continue to be
accessed via telephones with touch-
tone capability and alphanumeric dis-
plays. High-speed data services will be
capable of being accessed via the cus-
tomer’s home computer for heavy-duty
work that may require a significant
amount of keyboard entry, or even via
the remote control and the TV from the comfort of an
easy chair for more entertainment-oriented access.

On the other hand, services such as near-video on
demand (NVOD), video on demand (VOD), interactive
advertising and other more traditional entertainment ser-
vices may be accessed almost exclusively via the remote
control and the consumer’s television set, but they will
also be provided via a window as “background” content

By Chris Bowick, Group
Vice President/Technology,
Jones Intercable

Thelgivetifelntinclcensumey through a proliferation of video cards
NVOD  Prodigy AOL in PCs. There is no doubt in my mind
VoD CompuServe that there will always be a place for all
LI C IO S three terminal devices in the full ser-
=7 i vice network of the future. The key
Intel IBM HP Microso . .
DEC Oracle question we need to be asking our-

selves is: for which of these services
= will the consumer actually be willing
8illing Switching 9
Operational POV o pay: . .
Support Systems Maintenance Our vendors are scrgmblmg furl-'
ously to develop the widgets that will
be required to support this prolifera-

Vendors Glalial

Digital
set-lop ] ] .
In-home platform tion of services. Unfortunately, with-

out the proper leadership and guidance
from the marketing and engineering
portions of the operations community,
they will be flying blind. After all, the
vendors can’t possibly know our cus-
tomers as well as we do!

Navigation!! %
prm——

In addition, due to the potential new-product bonan-
za, major new players are beginning to find their way
into the traditional CATV vendor pool. Players such as
Intel, IBM, HP, Microsoft, DEC and Oracle are being
added to the likes of General Instrument, Scientific-
Atlanta and Zenith, with each hoping to develop a
major stake in the full service network deployment.
Major alliances are also beginning to form among vari-
ous members of the vendor community in the hopes
that their proprietary hardware and software products
will win out in the long run. The stakes are high!

Note, however, that if we as an industry ever hope
to branch-out beyond our franchise boundaries and
truly become part of the global telecommunications
infrastructure, the continued deployment of proprietary
products and systems will be our downfall. While the
CATV industry has traditionally not been a standards-
based delivery media, the successful deployment of full
service network products and services as part of a
future network-of-networks will require that we work
with our vendor base to ensure that standardized, rather
than proprietary interfaces are the order of the day.

Operational Support System

Just as the products that our vendors are developing
must be capable of supporting, through standardized
interfaces, the services we intend to provide across net-
work boundaries, so must operational support systems
(OSS) be developed to support the deployment, opera-
tion, maintenance and billing of these products and ser-
vices-across network boundaries.

As an industry, we have a unique opportunity to cre-
ate well-designed and fully integrated operational sup-
port and management systems. Unlike the telcos, who
currently have in place a web of independent
OAM/OSS software modules that are extremely com-
plex to maintain and grow, we have an opportunity to
develop and deploy fully integrated and very flexible
systems that are simple to maintain. This advantage
should not be underestimated.

Planning, development and deployment of network
infrastructure, products, services and support systems
will be for naught, however, without a focus on the con-
sumer’s wants and needs. Providing customers with
what they want, when they want it, by giving them the
navigational capability to find the products or services
they are looking for, will be crucial to the success of our
business. In a truly competitive environment, while the
content may be essentially equivalent from competitor to
competitor, the look, feel and overall presentation of that
content via the navigational interface that is provided
may spell the difference between success and failure.

The consumer interface we provide, both from a
hardware and a navigational software perspective, is
our only way of developing a continuous value-added
interface with our subscribers. Let’s not blow it again
with a proprietary set of interfaces that will become
obsolete with the next generation of consumer elec-
tronics devices. Let’s do it right the first time. CIED
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omething’s fishy here. Seems like
each time an innovation surfaces,
you’re suddenly equipped with relics.
Fujitsu Network Transmission Systems
offers a fresh approach. We provide equip-
ment that can migrate with you as technology

blazes new trails in our industry.

From our SONET access platform, to our
family of lightwave multiplexers, to our net-
work management software, Fujitsu products
deliver the performance and survivability
required to bring the benefits of fiber all the
way to your customers. And they feature

the future-proof upgradability that’s key to
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expanding your service offerings tomorrow.
At Fujitsu, we recognize there’s a revolu- &
tion going on in telecommunications. We're FU lTSU
with you—not with just boxes, but answers. J
Make sure your network products are
COMPUTERS, COMMUNICATIONS, MICROELECTRONICS

good for the long haul. Get Fujitsu on the

line. Call 1 -800-777-FAST. © 1993 Fujitsu Network Transmission Systems, Inc.
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Streamlinin

The “hubin a
box” concept

fiber organization

By William J. Seim,

Senior Specialist-Technical
Services, 3M Telecom
Systems Division

[

3M’s “hub in a box.”

28

The race to develop technologies that are more cost
efficient, streamlined and flexible is a competitive one.
The cable television industry is no exception, especial-
ly with advancements in fiber optics and the role fiber
will play in the “information superhighway” phenome-
non. As cable television headends and hub sites migrate
to a fiber-rich distribution scheme, the need for a new,
high-density fiber organization system has become
increasingly evident.

In the past, fiber optic applications in cable networks
have been limited to trunk links between headends and
other high-traffic links.
These applications
involved few optical
fibers. Typically, a 12-
fiber cable would accom-
modate all the traffic
demands.

However, recent devel-
opments in cable TV
architecture, in which
fiber is used as the prima-
ry link in the distribution
networks (i.e., fiber to the
neighborhood), have sig-
nificantly changed the
quantity of fiber present
in the headend or hub office, necessitating a new
approach to fiber management.

Addressing new fiber distribution needs

Hub offices are distributed throughout a metropoli-
tan area to serve as centers for residential signal distrib-
ution. They commonly serve 100 electro/optical nodes.
The current applications involve three to eight (typical-
ly six) optical fibers between each node and the hub
office. Using the typical node and fiber counts, a cable
TV hub office would have to accommodate 600 optical
fibers for distribution purposes.

Fiber organizing schemes which are currently used
for the fiber-rich distribution networks are based upon
traditional FC, SC and ST connectors with distribution
cabinets accommodating 48, 72 and sometimes 144
fiber optic connectors stacked in equipment racks. Most
fiber distribution cabinets cannot accommodate the
fusion splices required to splice the connectorized pig-
tails to the bare fiber. Therefore, separate fiber splice

storage cabinets are needed.

Further, the optical splitters and attenuators used in
cable TV architectures have been traditionally stored in
separate cabinets. Accommodation for fusion splices
and/or connectors have to be made for the splitters and
attenuators.

The fiber-rich hub offices require several fiber con-
nections. For example, connections are required on the
transmission side from the lasers to the optical splitters
to the field cable. Connections on the return path are
required from the field cable to the optical attenuators
to the receivers.

Fibers can be connected in several ways. Fusion
splices can be used, however, they significantly reduce
system flexibility. Further, the ability to replace or test
a defective device is much more difficult. In the event
of a failure, system restoration is greatly hampered
when fusion splicing is the predominate connection
method.

Connecting with traditional connectors offers greater
flexibility for system maintenance. This method
ensures the ability to test any component of the circuit
and to easily replace a defective component. However,
there is a significant price to pay in terms of cost, space
and complexity associated with traditional connectors.
Traditional low-density connector systems, along with
their splice storage cabinets and splitter/attenuator cabi-
nets, demand a large amount of rack space.

Saving space, increasing flexibility

An ideal high-density fiber-based hub system would
eliminate traditional connectors, couplings, pigtails and
jumpers. It would use 900 um single-mode optical fiber
for jumpering. New high-density connectors would
provide insertion loss and back reflection values equiv-
alent to the best factory polished connectors.

The newest technology offers one 11-inch rack-
mounted cabinet which can accommodate 408 optical
connections. This is the highest density available in a
single unit today. For applications requiring more than
408 connections, the cabinets can be stacked.

Connectors are mounted on edge cards (12 connec-
tors per card). The connector cards are available in five
configurations to provide simple organization of all of
the following functions:
¢ termination of laser fiber
v termination and storage of optical splitters
¥ termination of field cable
v termination and storage of optical attenuators
v termination of receiver fiber.

Jumpering between the multi-function connector
cards is accomplished with 900 pm singlemode fiber,
using a simple strip-clean-cleave technique. The use of
bulky 3.0 mm pigtails and jumpers is eliminated, as is
the need to fusion splice cable fiber to pigtails.

In a high-density system using 900 um jumper fiber,
the need for elaborate cable and jumper raceways is mini-
mized. Computer software to calculate the length of pre-
connectorized optical jumpers and to specify the exact
routing of the fiber jumpers is no longer required.
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We wrote the book on

Broadband Fiber Optics!
And,we'll send you a
free copy.

has ushered in the “interactive age.” It provides
the foundation of the fiber/coax networks forming
the “roadbed” of the Information Superhighway.

I inear Fiber Optics broadband transmission technology

Ortel is the leading manufacturer of the DFB laser sub-
systems that drive these networks. In fact, we publicly
demonstrated the world’s first AM-VSB fiberoptic link
in 1987. Since then, our linear DFB technology has con-
sistently set new performance standards worldwide.
Fiberoptic networks using our products have evolved
from nodes of 2,500 homes to 500 homes. We are now
developing products to support even smaller nodes.

Your challenge. As you help shape your company’s
future in the new communications marketplace, you
need the facts on linear fiber optics. With everything
that’s riding on your system architecture and equip-
ment selection, you can't settle for less than the best.
There are decisions to be made.

Our offer. We can help. Call us and we will send
you our free brochure, A System Designer’s Guide to Broadband
Fiber Optics. This comprehensive brochure explains, in straightforward technical
terms, how linear fiber optics can help you reach your network design objectives. It covers basic
technology, system performance, future trends, and more. You will find it indispensable.

Ask for Ortel in your equipment.

Call us today toll-free at (800) 362-3891 for your free brochure.
Ortel is Making Light Work for You ®

See us at the Western Show, Booth # 1329 Making Light Work For You
A
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Gable
etworks
In the next
millennium

By Dana Cervenka redicting the future is not an easy business. But
throwing caution to the wind, eight prominent engi-
neering executives have pulled out the crystal ball to
do just that.

For CED's engineering roundtable, we polled execs
from five cable MSOs, as well as engineering special-
ists from three manufacturing companies, for their
views on everything from the network of the future to
cable’s competitive position in the provision of
telecommunications services. The manufacturers are,
of course, prognosticating on behaif of their customers.

Participants are: Bill Bauer, owner/president,
Windbreak Cable; Chris Bowick, group vice
president/technology, Jones Intercable; Jim Chiddix,
senior VP, engineering and technology, Time Warner
Cable; David Fellows, senior VP, engineering and tech-
nology, Continental Cablevision; Bob Luff, chief tech-
nical officer, Scientific-Atlanta, Broadband
Communications Division; Andy Paff, executive VP of
strategic planning and technology, Antec; Geoffrey
Roman, senior vice president, technology, General
Instrument; and Joe Van Loan, senior VP engineering,
Cablevision Industries.

CED: When do you think digital services
will be available to a majority of the homes
your companies serve?

What will
they look
like?
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Bauer: Data I see in nine to 12 months, because of
the tests that we are running right now. There is one
hitch-an RF modem-the one piece we don’t have.
don’t see video for 18 to 24 months, and it will be in
limited distribution. I know everyone will be shocked
by that, but I think the costs involved in putting it into
the system are going to be a little bit pricey, and the set-
top box issue has to be solved first. The other issue is
when the standard for HDTV will be set, and how
everyone will play in that.

Bowick: There are many things out there that we
will be providing to our subscriber base, but there’s no
way I can give you any feel for how quickly those will
roll out, because it’s going to be extremely market-
dependent. Not all of those services will fly across all
markets. Most of the MSOs in the industry are looking
at a regionalized approach to serving their customers,
trying to find an area in which they feel they can
become a dominant provider of these kinds of services.

Chiddix: By the end of 1998, all of our major cable
systems will be upgraded with fiber to the neighbor-
hood and will be ready for digital services. Between
now and then, we will be exploring a variety of digital
services, including interactive television in Orlando;
telephony over cable in Rochester, N.Y.; and when we
find the right product, PC interconnection services.

So I would fully expect that well before 1998, one or
more of those services will be available to the majority
of our cable subscribers. :

Fellows: If you mean digital video, 500-channel uni-
verses, I think it starts about a year from now. The 1992
Cable Act has really fogged up the crystal ball in terms
of being able to predict how quickly it gets rolled out.
But I would expect that at the end of five years from
now, digital will be available to almost all of the homes
my company serves.

Luff: That process has already started. We have the
Sega Channel, going out for large deployment over the
holidays. And digital set-top trials have already started
in a couple of the major MSOs and RBOCs. We see
production and availability of the product, and demand
from our customers beginning at the end of ’95, and it
just accelerates in "96 and ’97.

Paff: I have to believe that the majority of the digital
direct customers are coming from high-end cable cus-
tomers. Given that, there’ll be a fairly strong incentive
to offer competing, and probably a lot better, technical
and service options in ’95.... Services like the Internet,
and America Online, if you want to talk about interac-
tive, or Sega, if you want to talk about just download-
ing digital games, are out there. That’s going to be a
very strong impetus for interactive digital in the next
year or two years. The constraint there will be in cost-
effective technology, cost-effective modems....

CED: Do you think MSOs can agree on common
protocols and work together to develop regional
interconnects? Should these come about through a
standards committee?

Bauer: I don’t think there will be any problem
developing regional interconnects. For the smaller oper-

‘f |
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ators in the rural markets, it’s a great advan-
tage. We gain a lot, and we don’t come to the
table with this set of demands that the other
person has to meet, or vice versa. We simply
go ahead and make it work. I think that will
happen, and in fact, it’s starting to happen
already.

Bowick: The short answer to that is yes, I
think we can. The other short answer to that is
yes, [ think we have to, in order to ensure our
very survival. This is something I've been
harping on for a very long period of time.
There is no way that we, as an industry, can
continue to operate in very small, isolated
franchise areas. We are going to become, like
it or not, a network of networks. As an indus-
try, we will just have to change our ways and
become more standards-based.

There are already several standards commit-
tees out there, and it’s going to come as a mix
of standards committees and MSOs putting
their heads together... There are some people
who say standards simply slow the deployment
of new products and services, and I think that’s
probably true, to a dergree, until the standard is
developed. Once it is developed, the applica-
tions and services that ride on top of that stan-
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dard flow
very quick-
ly....

Chiddix:
I’m very dis-
trustful of
standards
committees.
They move
very slowly;
each member
of the com-
mittee fiercely
guards his or
her own best interests, and what they produce
is usually far less than optimal, because it’s a
political compromise. I think that MSOs can
and will work together to develop regional
interconnects, and the protocols required for
regional interconnects are probably familiar
telco-type protocols.

For brand-new digital services, we are enter-
ing a very innovative time when various manu-
facturing companies will develop initially pro-
prietary systems, and out of that may come de
facto standards. Cable operators can, to some
extent, sit back and watch, using the best that

Geoffrey Roman ¢ A

emerges from that innovative process (because)
we operate broadband systems, and our broad-
band networks can be used by more than one
digital transport system simultaneously.

Fellows: We are developing regional inter-
connects, and common protocols are the least
of our concerns. If you are talking about digi-
tal video compression, most of the program-
ming will be available to me in a DigiCipher
I/MPEG-2 format. And I think every compa-
ny that I buy set-tops from, Zenith, GI and S-
A, all have signed cross license agreements for
a digital video standard. If we are talking
about voice or digital ad traffic, there are
Sonet standards and other common protocols
that we use.

In terms of should these come about
through a standards committee, you probably
know that CableLabs is not a standards-setting
committee. And in general, that’s one of the
things that is lacking in the cable industry.
We've never really had a set of standards. If
we really had to set a serious standard, we’d
have a difficult time doing it. You can see that
in our efforts to take ATM and make it more
amenable to carrying video into people’s
homes.

Paff: There may be a common platform,

. which I would view as Sonet right now. And

that’s going to be driven by the need to inter-
connect to the public network efficiently.
Sonet’s logical in that it will transport ATM
and MPEG and some of the things near and
dear to cable TV, in addition to things like

| telephony.... Whether or not broadcast video

gets integrated into a Sonet platform seems to
be the question. Even if that were to occur,
what the standard would be for that is in ques-
tion. So I think what you will see is cable
operators adapting standards that have been
developed along the way.

Roman: The MSOs can agree, and will prob-
ably agree and implement (technologies) faster
than standards will be set. It will be very much
the way most of the other real standards have
been set. They wind up getting set around what
people do, rather than someone trying to set a
standard first, and then everyone adopting it.

CED: How interested is your company in
providing residential telephony? When do
you think youw’ll do it?

Bauer: I am absolutely interested in provid-
ing residential telephony. Now, my scenarios
will be different from anyone else’s. I will be
doing it in six months. (You will see a lot of
raised eyebrows on that one.)

It will be an integrated system, but again, it
will not be what you think it will be. The sys-
tem will be powered in-home, probably with
battery backup.
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I don’t think cable should try to offer life-
line service. That’s not our forte. The telcos do
a good job of lifeline service. Why should I try
to duplicate what they are doing when it
doesn’t fit well into the infrastructure I have in
place?.... There’s a lot of stuff that we do 10
times better, 100 times better, than what the
telcos can do. Let them do what they do well;
we’ll do what we do well. We do entertain-
ment; we have the installed infrastructure for
high-speed data.

Bowick: Absolutely interested. Residential
telephony, though, comes in a lot of different
flavors. You can talk about mass market tele-
phony, whch is telephony to the home, but
there are other possible solutions to that, and
those are things like shared tenant services: the
provision of telephone service to multiple
dwelling units, or major complexes. And we
are very interested in participating in both of
those. When? The answer to that, I think, is as
soon as regulatory approval is granted and a
decent business case warrants. We have a trial
ongoing in Alexandria. And the intent is in the
first quarter of next year to include the
Chicago area as part of our trial for residential
telephony.

Chiddix: We are very interested in telepho-
ny. We are going to do it next year, and it will
be an integrated system. There is still discus-
sion going on within the company about how
it will be powered. We are looking at all pow-
ering possibilities. But we do want to make
sure that we provide highly reliable service.
Powering strategy is a key element in provid-
ing a high degree of reliability.

From a technical standpoint, I think we
need to have a quality of service that is suffi-
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cient to offer
lifeline ser-
vice.

Fellows:
There’s no
doubt that we
will be offer-
ing residential
telephony ser-
vice as soon
as we are able
to do it. At the
moment, that
will be state-
by-state war-
fare.

I currently
believe we
will do it via
an integrated
system. I will
use Siamese
drops, but
what will go
on the twisted
pair is power-
ing-not the
actual voice.... So we are going to need an
integrated system. The same physical media,
the same fiber, the same coax that carry the
video channels will also carry your voice. It
would be too expensive to overlay a new sys-
tem.

Roman: You will see some real market
deployment probably about the second half of
next year. It will probably not be a real busi-
ness for anyone much before "97 or so.

(You will see) everything. I don’t think

ﬁiI; B;mér
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operators will converge on a single approach
too quickly. You will see fully independent
overlaid networks, you will see combination
fiber networks and then twisted pair and coax
separately to the home. You will see some
integrated HFC telephony approaches....

I don’t think most consumers will have a
second choice for residential telephony much
before the end of the decade. And I do not
think in all markets it will be the cable opera-
tor who is that choice. In terms of lifeline, I
would not be at all surprised if there is some
kind of regulation which will require anyone
who offers the service to offer lifeline...

Van Loan: Our interest level is extremely
high. We would’ve liked to have had a trial
running this year, and the only reason we
aren’t close to doing that is we can’t get our
hands on the necessary hardware. The applica-
tions are moving faster than the technology
development. We are hopeful that (it will hap-
pen) in early ’95. Our system will be integrat-
ed and powered through the network.

For consumers to have a second choice, it
will probably be more than five years, less
than 10. And yes, the cable operator will be
the provider, in concert with someone else-a
distant RBOC, a long distance carrier.

CED: Describe the state-of-the-art net-
work of the year 2000, including, the
amount of fiber there will be, new services,
bandwidth requirements, etc.?

Bowick: Who knows? We’ll obviously be
deploying fiber deeper and deeper into smaller
and smaller service areas, and the service area
size that we ultimately end up with is going to
be dictated by the market demographics and an
in-depth traffic analysis for the needs of our
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system, As we get to more transactional ser-

| vices, the bandwidth requirements are no

| longer going to be linear based on program-

| ming, but are going to be based on the amount
of digital traffic that goes in and out of each
home or business.

| There'll be areas of the country that won’t

| necessarily be fully two-way on the cable
plant; they might not be providing all of the

| products and
services that
we talked

| about. There

| might be
smaller niche

| areas where
that’s going to
be the case.
Will we be
“substantial-

| ly” two-way?

| Yes.

We will .
stick with sub-low return for as long as we
possibly can. We'll try to find ways of making

\ it work, of getting rid of the ingress that we
currently see out there. And that, of course, is
helped along substantially by the fiber optic

| serving area size.

| Fellows: I think the network will be in the
200 to 600 homes passed per node range. We
are about to enter a phase when services won’t

| be paced by our technical ability to provide
the service—they will be paced by the human

| social ability to absorb the service, to under-
stand the service and use it. You will be able

| to play games across the network, talking to

i and seeing the person you are playing against.

You will be able to quite easily have every-

thing that is in your office switched to a home
office, so when you are in your office, your
calls will go there, your Ethernet outlet will be
from your computer there. When you go
home, you’ll flick a few buttons, press a few
codes or just speak to a voice recognition ter-
minal, so that when I call you at the office,
your home phone rings with a distinctive ring
so you know it’s a business call.

Combinations of wireless and wired offer-
ings, with the wireless guys reselling wired
access, or the wired guys reselling wireless
access, will be in place...The growth will be in
| combinations of services.

The world never needs more than 750 MHz

‘ of bandwidth! I think the further channel
needs in the year 2000 can be taken care of by
compression and advancements in compres-
sion, rather than squeezing more megahertz

| out of a system.

Luff: It's very clear that hybrid fiber/coax

|

will continue to be the backbone well past
2000. That the basic architecture of fiber to a
service area, and then coax being used in the
last portion of the span between the service
providers and the home will also be there well
past the year 2000, because coax’s economics
are very favorable.... Changes in modulation,
in compression algorithms, protocols and such
are totally transparent to the core architecture
and design of the network itself. It is so versa-
tile, and is the lowest cost of the other alterna-
tives....

Paff: We’ll see passive coax networks.
We'll see node sizes reduced to their logical
size, which is a logical extension of where
we've been—from 10,000 to 500, down to any-
where from 100 to 150. This is based on hav-
ing no actives in the coax portion of the plant.
That will be driven by the fact that it will be
two-way. The interactive services will create
the need to shrink nodes sizes.

It won’t be a zero sum game-it won’t be
cable eating telephone, or telephone eating
cable. It will
be a lot of
new services
that will
require broad-
band in and
out of the
home which
will create
this evolu-
tionary trend,
which HFC is
ideally suited
to....

Van Loan: The network will presumably
not be that distant from where we are now:
hybrid fiber/coax with 400-500 home nodes;
two-way; 750 MHz, maybe 1 GHz. We are
going to load the networks with everything we
can get our hands on and hope some of it
sticks. Some people are trying movies; there
may be some of that. We will probably end up
with all kinds of channels. You see it in the
pipeline now: The Golf Channel, The History
Channel, The Newly-Rich Channel, The
Traffic Channel....

CED: What new technology do you need
that’s currently missing? What hidden tech-
nology will grow in importance to the
degree that we’ll all be talking about it five
years from now?

Bauer: A high-speed data modem. That is
the one piece of equipment I'll need in a mat-
ter of several months. Modems are designed
for twisted pair. The whole world is geared
toward twisted pair. They don’t understand
what an RF modem is.
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Bowick: The list is huge. It is amazing
what is not here. And it’s not just the cable
industry, by the way, it’s the cable and
telecommunications industries.

The transactional billing requirement is
absolutely huge. And there is no solution on
either side at this point. Cablephone-not yet
fully developed. The issue of network vs. cus-
tomer powering needs to be finalized. The
prices for server technologies that we are look-
ing at today for on-demands kinds of services
are just absolutely out of this world.... The
customer-friendly navigational plattorms that
are currently in development, but not yet final-
ized.... Operational Support Systems that sup-
port not just cable applications, but telecom-
munications applications as well.

Chiddix: Let’s start off with technology
that can turn lead into gold. I think there are a
variety of refinements to come; but we have
all of the technologies in their basic form that
we need to provide the services that are ahead.

There’s no gaping hole. That’s not to say
that better ways to do things won’t emerge,
they will. But I don’t think there are gaping
holes that have to be filled for us to go for-
ward.

Fellows: We need reasonable Operational
Support Systems, or OSS. It’s part billing, part
status monitoring, part technician dispatch,
part measuring traffic on the network, know-
ing where the bottlenecks are. If, for example,
on a Saturday night there are too many people
requesting video dialtone in this particular
neighborhood, let me divide the network up.
Or for status monitoring: wait a minute; this
amplifer’s out, I'm going to route around it.

Right now, Bellcore spends about $800 mil-
lion per year maintaining the OSS software
that is used by the regional Bell companies.
But we need something that the little operator
can grow into, and the big operator can use.

Paff: The good news is, a lot of the tech-
nologies are out there. The major thing will be
to define how we are going to do it and get
back to that standards issue, and then get cost
reduction into the products that we build.
There’s a lot of headroom for cost reduction in
the hybrid fiber/coax platform, and that’s good
news for cable. And good news for the tele-
phone guys who are using HFC.

Van Loan: Low-cost terminal equipment
for telephone over hybrid/fiber coax. The other
technology that’s missing is the one our cus-
tomers use to print money to pay for all of
this. They won’t want to use money they
earned.

CED: Predict how the cable TV/comput-
er/telco convergence will occur. Who rules
the home: PCs or TVs?

Bauer: Will cable and telcos ever merge?
Absolutely not. Never, ever, ever. The philoso-
phies of the two industries are at opposite
poles. The telcos have spent 50 years creating
costs to raise their expenses so they can ask
for a new rate base. And the cable industry has
had to function very efficiently.

As for cable and the long distance carriers,
it’s very likely that they will (merge). 1 think
it’s a good marriage, and the public will be

. well served by
the partnering.
Alot of things
can happen.
We have
things that the
IXC does not;
they have
things that we
do not.

To some
extent, (the
utility compa-
nies) are a
good match.
They bring a
lot of money
to the table,
but for that,
they want
control. They
don’t under-
stand competi-
tion. They are
a public utili-
ty; they are no
different than
the telcos....

Who rules the home? TVs. | see them as
totally different worlds. People sit down at a
TV to be entertained. They sit down at a com-
puter to accomplish something. The PC will
turn into the information provider—that’s where
you’ll go to get your news.

Bowick: We have an absolutely outstanding
relationship with our partner in Bell Canada.
That relationship works extremely well. And |
think that relationships similar to that, you
could see ongoing with other parties.

Will CATV operators and local exchange
carriers pair up long-term? There will be some
mergers, but there will be competition as well.
And in fact, what you might see are some
local exchange carriers and CATV operators
partnering in some areas, but competing in
other areas, and it will be very confusing to
know whether or not you're enemies or
friends. The problem is both LECs and CATV
operators have local loop access; they have
access to the home.

Jim Chiddix

£lifts Bowick

The long distance carriers seem to be pretty
ideal partners. The CATV operators have the
local loop access; they also have content. And
those are two things that the interexchange
carriers really want and need. The interex-
change carriers, on the other hand, have a
national infrastructure, and an advanced intel-
ligent networking solution. That seems to be a
pretty interesting possiblity for partnership,
and I'm surprised I haven’t seen more of that
happening.

The utility companies, those are sleepers.
They are potentially very good partners. They
have substantially more fiber deployed than
most people realize...and can it be used to a
great degee to help out in regional intercon-
nects, for example, or interconnecting regional
interconnects together, into more of a national
infrastructure. They also have 100 percent
penetration. Plus, they have a reasonably good
relationship with their customers.

Paff: A year ago, you would have gotten a
different answer. I'm not sure the answer is
that much different now, but it was pretty clear
that the telcos had a strategy for defending
their territory, and a strategy for beating up on
the other guy, the other RBOC. Beating up on
the other RBOC seemed to involve a cable
television partner in those areas outside their
own service areas. Now, a lot of that has
changed. The equity model got tempered
through re-regulation, but the inherent princi-
ple still remains: that there are going to be at
least two wires, and there seems to be enough
stuff that will ultimately support both of those.

That brings in the interexchange carriers,
who probably have as much or more compati-
bility with the cable operators as the RBOCs
do....

Van Loan: There will be alliances between
cable and long distance carriers soon, if not by
the time you print this.

Power utility companies as good partners?
No, I don’t think they are.... Generally, they
are loners. What do they offer? Poles and trou-
ble. They want too much for the poles. They
want to dominate. They are used to dominat-
ing. It’s like getting hugged to death. If they
like you, they can kill you.

Entertainment will be the TV; information
will be the PC. Walt Ciciora said it: Remember
how much channel surfing (annoys) everyone
in the room? Who is going to bring up the
stock portfolio in the living room in front of
all the kids? All it will do is make them mad.
They’ll leave the room. Any kind of transac-
tional service short of ordering pizza, which is
a family aftair, will probably be done on a PC.
Have you ever tried to read a catalog with
someone else? CED
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readout of all operating B Adjustable audio and
parameters. video level.

M Dual input tuner, 950-1450 MHz. B Static threshold less than
7 dB C/N.
B Two IF bandwidth filters, 27
N and 22 MHz, can be used with B Superb audio and video quality.
or without threshold extension.
Bl Made in the U.S.A.
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RETURN PATH
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The return band:

Making
two-way work

By Roger Brown

If it’s a given that cable operators will pursue
new, transaction-oriented business like
telecommunications and interactive video,
engineers and technicians have a whole lot of
work to do technically to make it feasible.

While cable systems have always been
advertised as “two-way ready,” in fact, they’re
not. Cable plants have been optimized to func-
tion in the forward direction only, and few sys-
tems have experience running a two-way plant.
In fact, up until recently, no one even knew
how to test the reliability of a return path.

Something less than five percent of the mil-
lion miles of cable plant in existence is today
two-way active, and most of that is used for
status monitoring of electronics. No one any-
where is transmitting digital information from
the home back to the headend.

“Clearly, we see implemented two-way as
critical to our future,” says Jim Chiddix,
senior VP of engineering and technology at
Time Warner Cable. “And it must be in real-
time, not store-and-forward, not telephone
return and not broadcast one-way. But,” he
cautions, “the sub-low return band is challeng-
ing spectrum, full of leaks and ingress from

40

onenlor
husiness?

CB and Ham radios.”

That complaint is a common one among
cable engineers, who have noted that regular
maintenance of the reverse plant is critical to
its integrity. Most note that because of FCC
leakage rules, however, operators have already
made strides in “cleaning up” their plants, rid-
ding themselves of many ingress problems.
But is that enough? Will digital signals ade-
quately pass through a cable system between 5
MHz and 30 MHz?

That’s exactly the question the CableLabs
Network Integrity Working Group intends to
answer. Sometime in January 1995, the group
(part of the Telecommunication
Subcommittee) is scheduled to publish a
report that will give operators a method for
testing the reliability of the return plant.

Over the past year, this working group has
developed a method for testing QPSK modulat-
ed video sent at T-1 speeds (1.544 megabits per
second) over the return band to measure the
number of bit errors occuring over time. Six
systems were chosen to run month-long trans-
mission tests to determine how various known
RF impairments affect digital return signals.

“The issue of network integrity was really
gnawing at us,” says Paul Schauer, a Jones

Intercable engineer who’s been a member of
the Telecom Subcommittee since 1991, when
it began as the PCS Subcommittee. “There
was always the question of how well our plant
would perform.”

The test systems chosen included: Rogers
Cablesystems in Peel, Ontario; Jones
Intercable in Broward County, Fla.; Greater
Media in Ludlow, Mass.; Continental in
Reverse, Mass.; and Crown Media in St.
Louis. (More recently, Times Mirror’s system
in Phoenix was added.) These sites were
selected because they represented a variety of
cable plant, with varving amounts of fiber and
differences in home densities, says Schauer.

While the test results varied widely, by cor-
relating high bit-error rates with events that
were ongoing in those cable plants, the group
was able to make some intuitive, yet impor-
tant, recommendations to the industry. While a
more detailed explanation of those recommen-
dations will be included in the report, this is
the crux of the message:

v It’s important to segment a large cable sys-
tem into fiber serving areas and reduce the
amount of coaxial cable plant. That may come
as no revelation, but it was shown that cable
networks with lots of coaxial trunk suffered
more than their fiber counterparts. It appears
that the number of homes passed per node
should be 1,000 or less.

v Alignment of the RF reverse amplifiers is
critical. This may also come as no surprise, but
Schauer says that alignment is tricky.

v Other “intentional” carriers that occupy the
return band, such as data carriers for pay-per-
view authorization, must be considered. These
data bursts are often high-level, slow speed
signals that completely wipe out the entire
return spectrum because of signal “splashing.”
Manufacturers may have to improve their
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t= THE RIGHT PROPLE THE
WRONG SIGNALS.

As a cable operator, you want
to give your subscribers the best
picture and programming. Bur you
don’t want to give anything away.
That’s why the Pioneer BA-9000 addressable converter
provides line-by-line digital signal security coupled with
Dynamic Picture Shift (DPS) encoding.

An established leader in cable system security, Pioneer
knows the importance of a secure revenue stream, as well
as the value of revenue enhancing options like Near-

Video-On-Demand.

You'll find they’re a valu-

able part of the BA-9000,

along with icon-driven on-

screen menuing, backwards

compatibility and a future expansion port. So give your

revenue stream and yourself a feeling of security by calling
Pioneer - the right peo-

ple to help you send the GD PIONEER

wrong signals. The Art of Entertainment
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& QAM vs. VSB

Continued from page 48, column |

presently in production is the Broadcom QAMLIink™ receiver. The
QAMLIink receiver utilizes a single A/D sampling at IF, implementing
the quadrature downconversion and Nyquist receive filters digitally.
This allows for the use of a low-cost, non-critical SAW filter. Because

Figure 3: Unequalized 256-QAM constellation

| 2MB Data Acq E ) ( Chert AAJ (Rescolgj (Prtnl ) ' Stop |

Axis
Controtl

~

e

clip

I_DERO
VS,
Q_DERO

Accum.

-----------

clip

Figure 4: Equalized 256-QAM constellation
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of its all-digital implementation, the QAMLink receiver requires no
tuning or production trimming and its performance is insensitive to
temperature and aging effects.

QAM converlor test results

Extensive laboratory and field measurements have been taken with
the Scientific-Atlanta 8600XDI-2 production digital set-top boxes that
incorporate the Broadcom three-chip set QAMLink receiver. QAMLink
incorporates powerful decision-feedback equalization and robust clock
and carrier recovery algorithms which acquire synchronization without
any pilot tones or training sequences. QAMLink also includes a wide-
band all-digital phase tracking loop for enhanced immunity to tuner
phase noise and microphonics.

Tests were conducted in both 64-QAM and 256-QAM mode with
and without forward error correction (FEC) at a symbol rate of §
MBaud (30 Mbps for 64-QAM and 40 Mbps for 256-QAM). The trans-
mitted signal was generated using the Scientific-Atlanta D9470 64/256-
QAM modulator. The modulator output was upconverted to a 749-MHz
RF carrier frequency using production local oscillators and mixers (not
laboratory-grade test equipment).

The 8600XDI-2 incorporates a low-cost production-grade tuner. The

Continued on page 52

Continued from page 48, column 2

pointing system faults. The robust 16-VSB acquisition also results in
faster recovery of momentary disturbances that knock a QAM receiver
totally out of lock.

Figure 2: CSO & white noise threshold
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Complexity comparison

Since cost is related to complexity, comparing relative complexities
of 256-QAM and 16-VSB receivers reveals VSB cost-efficiency as well
as design superiority.
¢ Tuner. The dominant characteristic of a tuner is its phase-noise con-
tribution. Based on ACATS test results, tighter phase noise specs are
required for 256-QAM than for 16-VSB. ACATS multiple impairment
testing also showed that 256-QAM loses considerable CNR perfor-
mance in the presence of phase noise. The superior 16-VSB perfor-
mance is due to phase tracking by both the pilot PLL and a unique
phase-tracking loop used in the 16-VSB receiver.
v Adaptive equalizer. The 16-VSB modem uses a symbol-spaced
equalizer running at 10.7 MHz. All VSB testing has been conducted

Continued on page 53
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Amphenol manufactures a complete line of
CATV connectors for every application.

On the
Information
superhighway,
you can’t
afford a
breakdown.

Introducing the new hardline,
Non-Rotational Amphenol®
CATV Connector.

You asked, Amphenol delivered.

¢ True Non-Rotational installation

¢ Slim compact design

* | ower installation cost

e Superior performance

¢ Waterproof - complete weather resistance
* Immediate availability

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

Amphenol Corporation

One Kennedy Avenue

Danbury, Connecticut 06810

Tel: (203) 796-2072 » Fax: (203) 796-2091

Amphenol® CATV Connectors ¢ Times Fiber Communications, Inc. * Amphenol® Fiber Optics
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& QAM vs. VSB

Continued from page 50, Column |
FEC consists of a (204,188) Reed-Solomon
code. The measured BER vs. CNR curves
(with FEC) for 256-QAM are shown in Figure
1 (page 44). Performance is within 1 dB of
theory at a 10°* BER. Robust acquisition is
achieved with multipath echoes as large as -2
dB relative to the desired signal. A sample
spectrum 1S shown in Figure 2 (page 46). The
corresponding 256-QAM constellations before
and after equalization are shown in Figures 3
and 4 (page 50).

The robust performance of QAM in this test
is significant when compared to VSB, because
a notch such as the one shown in Figure 2
would severely impair or prevent VSB carrer
acquisition if it were coincident with the pilot
tone. Up to 17 dB of passband slope distortion
can also be introduced without affecting acqui-
sition performance. Modem synchronization
occurs within 100 msec upon
channel change even in severely 107
distorted channels (-2 dB echo and
21 dB CNR). Carrier and clock
loops can acquire synchronization
with CNRs as low as 7 dB.

The QAMLInk equalizer per-
forms coefficient updating at the
symbol rate (5 MHz), not at the

4
line rate (60 Hz) as has been oY T
demonstrated in VSB prototypes. § A
Thus, the equalizer can easily § 10
track rapid changes in the channel @

characteristics which could be 107
caused by impedance mismatches
from channel changes or on/off
switches on secondary VCRSs or
TVs. Test data with the QAMLink

HDTV compatibility issues

One of the advantages cited for using VSB
for cable TV is its compatibility with HDTV. It
has been claimed that a VSB receiver could be
developed to work in both applications, there-
by providing “cable ready HDTV.” This claim
is simply not true. VSB systems for HDTV
and cable TV are inherently incompatible.
VSB modems for terrestrial HDTV incorporate
numerous design compromises to deal with the
harsh broadcast transmission environment.
Completely different coding schemes and
equalizer complexities are required which are
not compatible with the cable environment.
Terrestrial VSB HDTV systems will require
very long equalizers to combat multipath
reflections and powerful forward error correc-
tion to combat co-channel interference.

Chip-level compatibility between terrestrial
HDTV modems and cable-TV modems will

Figure 5: 64-QAM BER vs C/N with concatenated Trellis/Reed-Solomon FEC
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TV will be significantly lower cost than a VSB
modem for terrestrial HDTV. This explains
why five of the six members of the HDTV
“Grand Alliance” presently have QAM cable
TV transmission systems under development.

QAM cost and VLSI availability

QAM is a public-domain modulation tech-
nique requiring no license fees or royalty pay-
ments. QAM is a mature modem technology
with a broad base of support. Numerous equip-
ment vendors (AT&T, General Instrument,
Hewlett-Packard and Scientific-Atlanta) have
adopted QAM for their set-top boxes and
numerous silicon manufacturers are develop-
ing QAM silicon solutions.

The Broadcom QAMLink 3-chip receiver
has been available since 1993 and is begin-
ning volume deployment in digital video field
trials. A 256-QAM system based upon this
solution was demonstrated by
Scientific-Atlanta at the 1994
National Cable Television
Association (NCTA) show last
May. Production quantities of this
low-cost QAMLink modem chip
set are commercially available
and shipping today.

Significant quantities of
Scientific-Atlanta production digi-
tal set-top boxes incorporating
QAMLink technology have been
deployed in the field for both
Time-Warner and US West in
1994, with several thousand more
set-top boxes presently being
manufactured for early 1995
deployment. The BCM3100 sin-

receiver in 256-QAM mode have 10°®
demonstrated its ability to dynami-

cally track a 6 dB spectral notch

(from a -10 dB echo introduced by a 50-foot
cable stub) that is sweeping through the signal
band at a rate of 240 MHz/sec.

Laboratory tests were also conducted using
the Broadcom BCM93022 QAMLink demodu-
lator in 64-QAM mode in conjunction with the
General Instrument Commander VI 64-QAM
modulator, transcoder and DigiCipher decoder.
The DigiCipher FEC consists of a rate 14/15
trellis code concatenated with a (128,122)
Reed-Solomon code. A General Instrument
tuner was used as the receiver front-end with
its output tapped off and fed into the
QAMLink demodulator. The measured BER
vs. CNR curves (with FEC) are shown in
Figure 5. Performance is within 1 dB of theory
at a 10° BER. General Instrument has adopted
64-QAM as the cable transmission format for
the DigiCipher system.
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never be cost effective no matter what modula-
tion format is used. The multipath reflections
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