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There Are Three New Ways To Provide
Your Customers With Better Service

Sencore’s “CHANNELIZERS” are designed
to pinpoint RF video problems and
performance test any RF Distribution
System faster and more accurately than
ever before.

Inspect
(SL7501)

Monitor
(SL750M)

Sencore Introduces The New
“Tech Choice” Line Of CATV
Instruments Featuring:

¢ Automatic measurements of both the audio and
video carriers on all cable channels (FCC, HRC,
IRC) including UHF. Simply enter the channel
or frequency and the reading is displayed on
the easy-to-read LCD display. (SL750A Only)

Exclusive “on-channel” tests for C/N and HUM.
No need to tune off-channel or remove modulation to
make these important tests parameters. Gives you the reading you need when you need it.

Simultaneously monitor the RF level of both your high and low pilot, with an exclusive pilot test.
Makes all your system balancing a snap.

Best of all, Sencore’s “CHANNELIZERS” are designed to stand up to everyday field use. The rugged
light-weight cases protect your instrument from all types of conditions.

To find out more on how the “CHANNELIZERS” will make a difference in your testing, troubleshooting,
and system maintenance call 1-800-SENCORE, and talk with your Area Sales Representative about
putting a unit in your hands and finding out for yourself.

SENCORE Call 1-800-SENCORE Ext. 604 Today!

3200 Sencore Drive, Sioux Falls, SD 57107
Direct:(605) 339-0100 Fax: (605) 339-0317 Reader ‘«as‘ice Number 2 (736 2673)




The Perfect Marriage
of LIGHT and AIR.

UNEQUALLED FOR FIBER-TO-FEEDER TRANSMISSION

* TIME PROVEN COAXIAL PRODUCT
e LOWEST ATTENUATION
¢ FULL ALUMINUM WALL THICKNESS
e EXCELLENT HANDLING PROPERTIES
¢ FULLY BONDED. . . MOISTURE AND SUCKOUT RESISTANT

Whenever fiber optic cable is to meet coaxial feeder, the air-
dielectric design of .650 MC? assures the most advantageous match.
Produced since 1985, .650 MC? is the only coaxial available today that
has the diameter and handling ease of a feeder cable, with the electri-
cal performance of a trunk cable.

Foam-core coaxials cannot achieve the attenuation of .650 MC?
without increasing cable diameter and sacrificing full aluminum wall
thickness. They simply cannot compete with the time-honored capabili-
ties and economies of .650 MC2.

MC? Feeds The Future

- Trilogy g

Call or write for free sample and brochure: Trilogy Communications, Inc.,
2910 Highway 80 East, Pearl, MS 39208 (601) 932-4461 Fax (601) 939-6637 COMMUNICATIONS INC.

or Call 800/874-5649
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Not only does the new RB-2 Clip Gun save you money
by installing drop cable quickly, accurately, and permanently,
The RB-2 Clip Gun now has
* more power

+ less weight
- alower price
For more information on the improvements to the
RB-2 Clip Gun System call 800-548-7243.
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Products creatively designed for the cable industry
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Flexible
Platforms

hen Optical Networks International and AT&T introduced

the first LASER LINK™ system in 1988, the benchmark

in optical transmitters was set. As your needs changed, we
developed the modular LASER LINK II™ and LASER LINK Il PLUS ™
to meet the demands of today’s emerging networks. Now, a more
flexible and powerful system is just a module away.

Modular Upgrades

The new LASER LINK Il PLUS has been enhanced with expanded
capabilities. A Feed Forward Drive Amplifier that can drive
multiple transmitters, and new return data/video modules

can all be configured into our “plug and play” platform.

80 Channels On One Fiber

Available now, the powerful LASER LINK Il PLUS is your link
to a more efficient network. This highly linear transmitter
improves fiber utilization in virtually any architecture by
transmitting 80 channels on a single fiber.

Advanced Network Planning

It's not just products anymore — it’s a network. And the
complexity of today’s emerging cable networks requires
advanced planning. Our design team, the most experienced
optronics engineers in the industry, can help develop your
unigue rebuild or upgrade plans. More importantly, you’ll
have confidence that your network is certain to meet the
imminent opportunities in voice, video and data.

Call 1-800-FIBER-ME today for your network planning kit.

O NI¥

OPTICAL NETWORKS INTERNATIONAL
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EDITOR’S LETTER

The return of POP

) roof-of-performance (POP) testing is

back. Relatively new Federal Com-
munications Commission regulations re-
quire us to make a variety of technical
measurements of our systems, docu-
ment the process, and place the infor-
mation in our public files. This fairly
straightforward effort is supposed to en-
sure that our customers are provided
with a quality of cable reception above
predefined thresholds. It also can be
used as an internal benchmark to moni-
tor overall system performance, and
alert us to potential signal degradation
problems. But is our house really in
order?

I've heard of several instances where
we may be having problems under-
standing or even complying with the in-
tent of the FCC’s technical regulations.
Jonathon Kramer, president of Commu-
nications Support Corp., a CATV and
telephony technical consulting firm for
municipalities, has shared with me
some interesting experiences. To date,
he has visited about 35 systems around
the country, conducting reviews of POP
tests on behalf of local franchising au-
thorities. These systems are in small
towns and large cities and represent
many of the major MSOs. Here are a
few of the almost humorous situations
he’s come across:

® Equipment calibration — One oper-
ator listed his test equipment by make
and model, serial number, etc., includ-
ing date of last calibration. Pretty stan-
dard stuff. However, one piece of equip-
ment, a spectrum analyzer, had last
been calibrated in 1983. (This is not a
typo!)

® Qualified staff — Proof documents
should include a statement of qualifica-
tions of the individual(s) performing the
testing: years of experience, education,
licenses held, and so forth. In this partic-
ular case, the person listed only his
name and title.

® The public file — After the testing is
complete, the proof documentation is to
be kept in the system’s public file. An
operator in Southern California
“couldn’t” provide the POP documents
when asked for them. Both the general
manager and plant manager said this
was because of a “regional office deci-

COMMUNICATIONS TECHNOLOGY

sion.” Another operator in a Midwestern
system initially said OK to a similar re-
quest, then called back saying “no way,”
arguing Kramer was not a “member of
the public.” That general manager later
changed his mind again when confront-
ed with a copy of the FCC rules.

® Cable with gain — This operator
decided to not only do the required
measurements at the end of a simulated
100-foot drop, but also repeated them
after adding a barrel and another 50 feet
of drop cable to the first 100 feet, simu-
lating a home’s internal wiring in addi-
tion to the outside drop. Interestingly,
signal levels were higher at the end of
150 feet of cable than they were at the
end of the first 100 feet.

® The perfect system — How does a
59 dB carrier-to-noise ratio at end of a
29 dB amplifier cascade sound? One
system had this figure recorded in its
proof results.

When looking at these examples, it's
easy to see that in some cases we
seem to be missing the boat. Our POP
documents should be accurate and
complete enough that any other quali-
fied engineer could review them and not
have to ask questions. Further, before
we put the results in our public file, we
should ask ourselves, as Kramer puts it,
“Why is this right?”

Ronald J. Hranac
Senior Technical Editor



POWER GLAMP =

SURGE SUPPRESSORS

= POWER INSERTERS  ® DIRECFIONAL COUPLERS
= POWER SPLITTERS = POWER SUPPLIES
Protects active and passive eguipment from
voltage surges and transiets for increased
system reliability.

Easily installed in all major

brands of existing power /
inserters, power splitters, . {
directional couplers and Power
Guard Power Supplies.

Requires no solder

connections, only a nut driver

and a screwdriver.
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AUDIO/MDEO PRODUCTS

» Studio Equipment - Ad Insertion
- Automated Playback - Design and Installation

DENVER ATLANTA ST. LOUIS SPECTRUM
800-525-8386 800-962-5966 800-821-6800 800-628-0088
303-779-1749 FAX 404-368-8928 FAX 314-429-2401 FAX 817-354-8445 FAX

DI\D YOU FORGET
WHICH VCR WA¢

To BE TORNED
ON AND WHEN ?

Well FRET no more! Monroe Electronics introduces the new Series
3000 VCR Controller that utilizes 4 tape machines as a 4x1 matrix over
999 timed events. The Series 3000 Program Timer provides the timing;
the 617A module provides the 4x1 stereo audio/vertical interval
switching. Preroll time - no problem! Individual preroll switch selection in
250 mSec. steps. So call Monroe today and we'll keep your VCR
anxieties under control.

Be on the lookout for Monroe’s NEW Series 3000 Program Timer 211!

MONROE 800 821 6001
ELECTRONICS 716 765 2254
LYNDONVILLE, NEW YORK 14098 FAX 716 765 9330

Reader Service Number 18

8 MAY 1983 COMMUNICATIONS TECHNOLOGY

COMMUNICATIONS

TECHNOLOGY

A CT Publications Product

Vice President-Editorial, Toni |. Bamelt
Executive Editor, Wayne H. Lasley
Assistant Managing Editor, Lawa K. Hamilton
Associlate Editor, Shelley L. Ollig
Editorial Assistant, Eric Butterfield
Senior Technical Editor, Ronald J. Hranac
East Coast C pondent, L . Lock

President/Group Publisher, Paul R. Levine
Vice President-Sales, Charles M. Castellani
Account Executives, Patricia McCollum
Barbara Allen Miller
Bill Parker
Linda Sommer
Classified Sales Manager, Mike Elmer
Advertising Coordinator, Marla Sullivan
Special Events Coordinator, Paula Tumer

Art Director, Brad Hamilton
Artist, James Walts
Circulation Manager, Mary Sharkey
Production/Traffic Manager, Mary Felker
P /Tratfic Assi: Mike Ellis

Controller, Kenneth W. Edwards Jr.
Credit Manager, Cathy Sabo
Executive Assistant, Cindy Tandy
Ad Assi M McDonald

Managing Director, Harry C. Gerhart

CT Publications Corp.
A subsidiary of Transmedia Partners-1, L.P.
50 S. Steele St., Suite 500, Denver, CO 80209
(303) 355-2101 Fax (303) 355-2144

Advisory Board

Paul Barth, Tele-Communications inc.
Austin Coryell, Time Wamer Cable
Richard Covell, Texscan Corp.

Len Ecker, The Len Ecker Corp.

James Farmer, Electronic System Products Inc
Robert Lutf, Scientific-Atlanta inc,

Tom O Ci /i Y Inc.
Dan Pike, Prime Cable
Wiliam Riker, Society of Cable Television Engineers
Clifford Schrock, CableBus Systems Corp,
Michael Smith, Adelphia Cable

A H, Sonnenschein, Consultant
Raleigh B. Stelle Ill, Philips Broadband Networks
David L. Willis, CATV Consultant
Doug Wolfe, Coming Inc.

SCTE Board of Directors

At-Large Directors
Wendell Bailey, NCTA
Tom Elliot, TCI/CableLabs
Wendell Woody, ANTEC

Regional Directors
Steve Alien (Region 1), Jones Intercable
Pam Nobles (Region 2), Jones Intercable
Norrie Bush (Region 3), Columbia Cable
Bill Amold (Region 4), Texas Cable TV Association
Jenniter Hays (Region 5), Digital Cable Radio
Robert Schaeffer (Region 6), Star Cablevision Group
Terry Bush (Region 7), Trilithic Inc
Jack Trower (Region 8), WEHCO Video Inc
Hugh McCarley (Region 9), Cox Cable Communications
Michaet Smith (Region 10), Adelphia Cable
Diana Riley (Region 11), Jerry Conn Associates
Walt Ciciora (Region 12), Time Wamer Cable




SEE IT ALL.

Only JERROLD makes
television responsive to
your subscrihers.

"FAR AND AWAY"™

l TO VIEW IT BEGINNING. ..
8:30 PM...PRESS 1
- 9:00 PM...PRESS 2

" 9:30 PM...PRESS 3

KNOW IT ALL.

Jerrold's new interactive converters offer your
subscribers flexible, up-to-the-minute options they
simply won' find anywhere else.

Like continuously updated information about
Pay-Per-View movies, events, and public service
announcements. Real time data. And all in a lively
format that enables the TV to display information,
video, or both at the same time.

Here’s how it works: Your subscriber touches a
button and a channel guide appears on the screen.
Another button moves the cursor to the channel he or
she selects. Touch another button and real-time
information about the program is displayed. It also
offers you on-screen messaging capabilities so you can
send specific messages concerning bills, program
services, promotions, and more

These marketing tools and the immediate
interactive capabilities of Impulse STARFONE" and
STARVUE?, encourage subscribers to order Pay-Per-View
programming, providing you with added revenue.

Impulse interactive converters offer unparalleled
real time marketing opportunities.

And unbelievable sales.

See what we can do for your future revenues. Call
1 800 523-6678 (in the U.S.), 215-674-4800 (outside
the U.S.), or fax 215-956-6497 (anywhere)
for more information

Jerrold
@ General Instrument
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LETTERS

Digital is overdue

A comment contained in the February
1993 issue of CTin “Blonder’s View” was
more than | could resist to respond to.

Isaac Blonder stated that he has not
personally encountered one complaint
about the picture quality of standard VHS
tapes that exist happily in 70% of U.S.
homes. Well, here is your first complaint. |
think that the quality from VHS tapes
presently in the home is substandard. |
further believe that there are many who
share my opinion. While there are many
who cannot differentiate between a good
picture or a bad one (or good vs. bad
audio) there are many more who can.

Mr. Blonder surely remembers the
atrocious picture quality of television in
the '50s and '60s. Companies such as
Blonder’s introduced better antennas and
amplifiers that greatly improved reception.
Remember those days and how the view-
ing public exclaimed how good the pic-
tures were, but by today’s standards they
were pretty bad. It's all in what one uses
as a reference. The user is “happy” with

the VHS tape quality because he has
nothing better to compare it against, or
because it is the standard format and
anything else is too expensive and not
compatible with the market.

I'm happy with the audio quality of the
CD. | must continue to be “happy” with
the quality of the FM radio in my car be-
cause that is all the industry has to offer.

| will not miss the multipath reception
problems in my car, the ghosting on my
TV set and the grainy pictures my cable
company delivers to my home for a price
that has now about reached the threshold
of my tolerance.

Move forward with technology just for
the sake of change? No. Move forward
because the public expects more? Yes.
I'm confident that it can be affordable if
the industry is willing. I've been cabled
for about eight years and still await good
pictures. It's just that my definition of
good is different than my cable compa-
ny’'s.

Charles L. Kelsey
Mayville, NY

Are your traps bad?

If you have been using negative traps for
the past 10 years, you've got a problem!

There are about four different manu-
facturers of outdoor notch filters and we
use them all. | thought there was a bad
run and | got them. We started a program
to change out all traps on a tap while ser-
vicing or installing and bring the old traps
in for test. There was a pattern — the
older the trap, the more likely it was to
have drifted. The older traps without the
crimped end would allow moisture in.
believe shortening their life.) Positive
traps on the other hand will cause the sub
to call for service when they drift.

Newer traps may allow the use of the
lower adjacent channel and if you're run-
ning out of spectrum space this may be
another opportunity to review your trap
uses. You'll never get a customer to call
to subscribe to a premium channel if he’s
getting it for free. Test your traps.

Arthur J. “Skip” Kraus
Kraus Electronic Systems

i AT e

Ampli/guard ”, the foam shelving
4 _System to protect electronics. Fits
*easlly in existing bins and shelves.
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Light up your fiber with the hest
broadcast quality video possible.
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With more broadcasters and CATV operators realizing the
benefits and switching to fiber optic networks, the demand for
“signal purity”and higher signal quality transmission has increased.

DX sheds a new light on high performance for today's cable
operators with the new DIR-657 integrated receiver/ descambler.
With a long list of features, including RS-2508 broadcast quality
performance and optional RS-232C interface for remote operation,
the new DIR-657 outshines all other satellite receivers in delivering
the sharpest video and soundest audio signals possible.

For more information write to DX Communications Inc., 10 Skyline
Drive. Hawthorne, NY, 10532 or call (914) 347-4040.

DX

ANTENNA
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Multimedia and cable: A match made in...

WASHINGTON, DC — At the Interop
show here last month, hosted by the
Mountain View, CA-based Interop Co.,
vendors and network integrators rev-
eled in the current state of network in-
tegration. Although the focus was on
the tools and technology for integrating
corporate computer networks together,
it was clear that cable TV providers

could play a role in this emerging in-
frastructure. Two of the hottest topics
were multimedia and asynchronous
transfer mode (ATM) — both of which
could provide a means for cable com-
panies to gain entry into this multibillion
dollar arena.

George Wallow, a researcher at

BBN Communications Corp., asserted

A. un e?l”
nnovation...

Introducing the SPH 1230-2
Fiber Optic/Coax Pedestal

hannell's Signature

Series SPH 1230-2 pedes-
tal is designed specifically to
house fiber optic nodes with
up to three 90+t. legs of fiber
cable, A Heat Dissipation
Cover (HDC™) keeps your

fiber electronics cool

Hinged fiber i
storage reel holds
up to 270-ft. of
fiber cable.

........................ ’

Fully vented HDC*
cover is louvered
from top to bottom
on all sides for
maximum airflow
in the pedestal.

€

U.S. Sales:
CHANNELL COMMERCIAL CORPORATION
800/423-1863
International Sales:
CHANNELL COMMERCIAL CANAOA, Lid.
800/387-8332 » 416/567-6751

COMMERC)IAL CORPORATION

and helps increase
system reliability. A
hinged fiber storage reel
swings out for complete
360° working access in
the pedestal. SPH 1230-2
bracketry also mounts
in Channell's CPH 1230
standard base, allowing
locations to be upgraded
to fiber.

Call Channell today
for a “reel” innovation in
fiber pedestals.
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that the fate of multimedia and ATM
are combined. He believes that the
need for multimedia applications will
drive the deployment of ATM at all lev-
els, from the local area network (LAN)
up to the citywide networks in which
cable companies could play a key role
through their experience with video.

He sees multimedia as the ability to
mix data, text, images and video within
the same network. He projected sever-
al ways in which companies will use
multimedia to improve the flow of infor-
mation within their organization. Some
obvious ones include videoconferenc-
ing and distance learning. Others in-
clude multimedia mail, electronic
newsletters and the ability to download
multimedia information from a distant

| server.

Multimedia mail would enable peo-

| ple to send video and text as they cur-

rently send voice-mail. This could go
beyond simple talking heads, but may
assist engineers who are trying to ex-
plain a problem involving some physical
thing, like an airplane hatch. The elec-
tronic newsletter of the future might be
interactive. Instead of just text, the re-
cipient may be able to manipulate it and
incorporate it into other presentations.

Multimedia servers are now en-
abling entire organizations to access
the same visual information from differ-
ent computers. Commercial products
are starting to emerge that enable mul-
tiple computers on an Ethernet network
to download video in real-time from a
central server.

Chris Herot, director of multimedia
development at Lotus Corp., said that
these servers will change the way in
which companies handle information.
“A lot of the activity we see now is in
bringing all of this messy information
we carry around and using that to
make better decisions. There are peo-
ple in the business world that watch
television all day.”

Herot believes that video servers
could play a role in integrating corpo-
rate networks with others. But these
corporations will need a source of
video. It may be internal, magnetic
tapes, or perhaps even from cable TV.
He said, “The communications environ-
ments are starting to come together.
The technical capabilities of carrying
video around are starting to come to-



gether. Incorporating video into your |

applications is not exotic anymore.”

Herot also said that the initial mar-
kets for video over the corporate net-
work will be news and accessing video
libraries. Both are areas in which
savvy cable companies could play a
key role. He added that video news is
becoming a staple in the stock market.
He claimed that when Marlin Fitzwater
began a report on the Persian Gulf
War with the word “unfortunately,” all
of the markets had a noticeable dip in
them.

News would not necessarily need to |

be live, such as CNN. It could be deliv-
ered in a packaged format along with a
menu. That way corporate decision
makers could go through the news im-
portant to them at their convenience.
Herot said this approach may be ap-
plied to product catalogs as well. In-
stead of having to wait until the Home
Shopping Channel or QVN offered
merchandise, people would be able to
navigate to the video sequence show-
ing a product they were interested in.

James Long, with Starlight Net-
works Inc., made a presentation on the
future of multimedia networking.
Starlight produces a video server. He
said that the incorporation of video
technology into the corporate environ-
ment will proceed in three phases.

First, work groups with up to 500
computers on a LAN will begin to
emerge. Then wide area networks will
develop in which cable companies
could play a role. Finally the era of col-
laborative computing will emerge in
which people share all types of media
with one another. He predicted that we
will go from tens of thousands of video-
capable personal computers last year,
to millions in 1994.

Michael Kramer, a researcher at
Morristown, NJ-based Bellcore, gave a
presentation on their attempts to create
an object-oriented signaling model
called experimental ATM network sys-
tem environment (EXPANSE). This will
enable companies to manage the way
in which video, voice and data are
transported through networks indepen-
dently of the underlying transport
mechanism.

In a broadcast application, like the
current generation of cable TV, the net-
work would be set up so only a single
station could control the content. But
by changing the program, for a town
meeting for example, any station could
take control. The idea is that this same
programming environment could be
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Integral’s Messenger-on-Duct (MOD ™)
and Drop-on-Duct (DOD ™)
accommodates your future fiber
requirements.

In the air: Messenger-on-Duct provides a
built-in support strand and prelubricated aerial

duct for continuous fiber optic cable pulls.
Underground: Drop-on-Duct accommodates
today’s drops and provides a prelubricated
empty duct for future fiber-to-the-curb
requirements.

Whether you're in the air, or underground,

Integral has a long-term solution for your fiber
architecture. Call toll free today for complete
details.

Marketed exclusively by

Channell Commercial Corporation
Us. Sales:

800/423-1863

International Sales:

Channell Commercial Canada, Ltd.
800/387-8332
416/567-6751

IIA :

¢

Messenger-on-Duct
wtth fiber optic cable

P

/ Drop-on-Duct
with preinstalled

pull string

used to control ATM networks without
getting into the details of how the net-
work actually works.
Communications Industry Re-
searchers (Washington, DC) launched
the Multimedia Networking Newsletter.
Although others have covered multime-
dia in the past, this is the first newslet-
ter to focus on how multimedia will op-
erate across networks. It covers multi-
media information services, multimedia
trials by CATV operators, broadcasters
and telephone carriers, and the whole
gamut of emerging broadband tech-
nologies for carrying multimedia across

COMMUNICATIONS TECHNOLOGY

local and wide area networks. CIR can
be reached at (202) 296-0877.

A number of companies demonstrat-
ed ATM switches at the show. These
included Hughes Network Systems
(Germantown, MD), General Data-
comm Inc. (Middleberry, CT), Cascade
Communications Corp. (Westford, MA)
and Newbridge Networks Inc. (Hern-
don, VA). Most of the available prod-
ucts were targeted at high-speed appli-
cations (622 megabits per second and
above) and included a hefty price tag
that would make it unreasonable ex-
cept as part of a large network ($3,000
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per port and up). But Newbridge Net-
works claims that it will drive the price
of ATM down to under $500 per port by
the end of the year.

The focus of Interop was the interop-
erability between different types of data
networks. It is clear that focus is ex-
panding and could provide cable com-
panies with a new market opportunity —
if they seize the day. — George Lawton

FCC rate regs:

"Competitive” levels
WASHINGTON, DC — The Federal

Communications Commission adopted
rate regulations for cable TV systems
that it reported will affect up to three-
quarters of cable systems and cable
subscribers across the country. The
FCC put out a press release stating,
“The commission estimates that the
potential total benefit to consumers of
this initial step could be about $1 bil-
lion.”

The FCC ruled that every cable sys-
tem that is not in a competitive market-
place, as defined by the 1992 Cable
Act, will have its “reasonable” rate de-
termined by a formula based on the

Carson Industries
Grade Level Boxes

High quality grade level boxes for
underground applications

Carson Industries, Inc., a leading manufacturer of utility boxes for the
Telephone and CATV industries has developed a fuil line of grade level
boxes (GLB ™) for underground plant. These high quality grade level boxes
include a variety of features and options:

Constructed of Hot-dipped ~— GATV or Telephone
HDPE or ABS galvanized steel identification
structural foam bracketry available molded into covers
plaftlc :(:‘rcllr:;zxgrade Box bodies tapered
Optional applications to provide stability
anti-skid covers PP and eliminate
available in ground upheaval
plastic or /
polymer /
concrete

"

Take a good look at Carson's

grade level boxes. Call toll free today for complete information.

Marketed by
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pricing practices of systems that do
face competition. Local franchising au-
thorities and the commission will be
able to reduce the rates of systems
whose rates are above this “reason-
able” level by up to 10%.

The FCC also said, “To negate the
effects of any unjustified rate increases
that may have occurred since the
adoption of the Cable Act in October
1992, such rate reductions will be ap-
plied to rate levels as of Sept. 30,
1992.

“Cable systems whose rates are al-
ready at or below the reasonable level
as determined by the formula will not
have to reduce their rates. However,
the extent to which they will be able to
raise rates in the future will be subject
to regulatory caps.”

In a separate but related action, the
FCC froze for 120 days all cable rates
in effect on April 5, 1993, other than
rates for premium and pay-per-view
(PPV) program services and equip-
ment.

“The commission anticipates that its
cable rate regulations will become ef-
fective approximately 75 days after
adoption of the Report and Order,” the
FCC says, “Thus, as a practical matter,
it will take an additional period of time
for franchise authorities to become cer-
tified to regulate basic service rates
and for consumers to be able to file
complaints to invoke commission over-
sight of rates for cable programming
services.”

TCI unveils
superhighway plans

DENVER — Heavy media coverage in
newspapers and on local news pro-
grams here has marked Tele-Commu-
nications Inc.’s announcement that it is
taking a lead in developing a nation-
wide “superhighway” by rewiring its
cable system with 7,000 miles of fiber.
About 300 TCI systems will be upgrad-
ed.

Benefits of the upgrade could even-
tually include video-on-demand, inter-
active shopping services, and the abili-
ty to transmit computer data and tele-
phony.

“TCI expects to start offering 500-
plus channel service nationally next
year,” The Denver Post reported.

CablelLabs
adds,expands

subcommittees
BOULDER, CO — Cable Television



l.aboratories has restructured the focus
of its technical advisory subcommittee
that deals with the delivery of voice sig-
nals.

It established a Telecommunica-
tions Subcommittee that will advise
staff and membership on research into
personal communications services
(PCS), competitive access provision
(CAP) and the delivery of voice via
wired solutions. This subcommittee
previously focused just on PCS. It's
chaired by Mark Coblitz, vice presi-
dent, strategic planning at Comcast
Corp.

Also, Cablelabs established the
new Multimedia Subcommittee to help
coordinate its efforts with the computer
industry. It's chaired by David Fellows,
senior vice president of engineering
and technology with Continental Cable-
vision.

New company to help
MSOs in telephony

ST. LOUIS — Brooks Telecommunica-
tions Co. based here has established a
new company to assist cable TV MSOs
and other competitive access providers
participate more fully in the rapidly
growing competitive telecommunica-
tions market.

Brooks Network Services reportedly
provides a flexible and comprehensive
service menu for MSOs considering or
already in the competitive telecommu-
nications marketplace. BNS is already
working with several clients, including
Texas-based KBLCOM and New York-
based FiberNet.

« The Pirelli Communication’s Divi-
sion’s Lexington, SC, facility has be-
come the first Pirelli Cables North
America (PCNA) facility to earn 1SO
9001 Certification. It also is the first
fiber-optic manufacturer to be regis-
tered by Bellcore Quality Registration,
according to the company.

@ Siecor will construct a new state-
of-the-art fiber-optic cable manufac-
turing plant in Winston-Salem, NC.
Construction of the new 215,000
square foot facility will begin immedi-
ately and manufacturing operations
are expected to be underway by mid-
1994.

« TeleCable Corp., the nation's 19th
largest MSO, said it would roll out Jer-
rold-General Instrument addressable
technology in as many as 100,000
subscriber homes. In addition, the
company signed a letter of intent to
purchase up to 50,000 DigiCable digi-
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tal compression units from Jerrold.

« TCI announced the implementation
of a software facility developed by
Boulder, CO-based Probita Inc. that
will give TCI central command and
control of one of the initial center-
pieces of its compressed digital pro-
gramming package, a multiplex PPV
movie service. The new facility allows
TCI to process incoming PPV re-
quests from its third-party billing sys-
tems at TCI's addressable computer
center (TAC) outside of Denver.

@ Cencom Cable changed its name
to Crown Cable.

COMMUNICATIONS TECHNOLOGY

« Buckeye Cablevision filed suit in
U.S. District Court against 97 people,
accusing the defendants of tampering
with the converter boxes it put in their
homes. Buckeye seeks from each de-
fendant the following: statutory dam-
ages of $10,000; actual damages the
company has suffered plus any profits
the defendants realized, to be deter-
mined in trial; damages for all viola-
tions committed willfully and for the
purpose of financial gain; breach of
contract damages; fair market value
of the allegedly converted property;
and court/attorney’s fees.
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Society elects

new board members

March 29 marked the official closing of
the SCTE annual election. Results are:

* At-Large, Wendell Bailey, NCTA,
representing the entire United States,
26% of eligible voters participating.

* At-Large, Wendell Woody, ANTEC,
representing the entire United States,
26% of eligible voters participating.

* Region 1, Steve Allen, Jones Interca-

ble, representing California, Hawaii and
Nevada, 24% of eligible voters participat-
ing.
* Region 2, Pam Nobles, Jones Inter-
cable, representing Arizona, Colorado,
New Mexico, Utah and Wyoming, 35% of
eligible voters participating.

* Region 6, Robert Schaeffer, Star Ca-
blevision Group, representing Minnesota,
North Dakota, South Dakota and Wiscon-
sin, 35% of eligible voters participating.

* Region 9, Hugh McCarley, Cox
Cable Communications, representing
Florida, Georgia and South Carolina,
28% of eligible voters participating.

SGIE

SCTE annual election (percentage membership voting)

35% (]
|
|
|

1988

1991 1962 1993

* Region 11, Diana Riley, Jerry Conn
Associates, representing Delaware, Mary-
land, New Jersey and Pennsylvania, 33%
of eligible voters participating.

They will join SCTE board members
currently serving their 1992-1994 terms:

* At-Large, Tom Elliot, TCI, represent-
ing the entire United States.

Formerly Cable TV Services
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* Region 3, Norrie Bush, Columbia
Cable, representing Alaska, Idaho, Mon-
tana, Oregon and Washington.

* Region 4, Bill Arnold, Texas Cable
TV Association, representing Oklahoma
and Texas.

* Region 5, Mark Wilson, Multime-
dia, representing lllinois, lowa, Kansas,
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Missouri and Nebraska.

* Region 7, Terry Bush, Trilithic Inc.,
representing Indiana, Michigan and Ohio.

* Region 8, Jack Trower, WEHCO
Video, representing Alabama, Arkansas,
Louisiana, Mississippi and Tennessee.

* Region 10, Mike Smith, Adelphia
Cable, representing Kentucky, North Car-
olina, Virginia and West Virginia.

* Region 12, Walt Ciciora, Ph.D., ATC,
representing Connecticut, Mas-
sachusetts, Maine, New Hampshire, New
York, Rhode Island and Vermont.

Newly elected directors officially took

their seats at the SCTE board meeting
prior to Cable-Tec Expo '93.

Awards presented

at Expo '93 luncheon
SCTE held its Annual Awards Lun-
cheon at Cable-Tec Expo '93 in Orlan-
do, FL. The following were recognized:
* Expo Program Subcommittee
members William Riker and Dave
Spallinger (co-chairmen), Roger Brown,
Dean DeBiase, Jim Farmer, Paul
Levine and Mike Smith received awards
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for their efforts for Cable-Tec Expo '93.

* The Program Subcommittee of
the Emerging Technologies 1993 con-
ference was recognized for its efforts in
the planning of the January conference.
Receiving awards were: Tom Jokerst
(chairman), Walt Ciciora, Ph.D., Tom
Elliot, Dan Pike, Bill Riker and Kevin
Smith.

* The following were recognized for
their contributions as technical program
coordinators at regional cable shows:
Dan Pike (1993 Texas Cable Show);
Diana Riley (1992 Atlantic Cable
Show); Tom Elliott and Bill Riker (1992
Western Cable Show), and Ralph
Haimowitz and Rich Henkemeyer (1993
North Central Cable Show).

* SCTE Personal Achievement
Awards, established (based on the
SCTE Outstanding Achievement
Award) to recognize technical person-
nel for outstanding performance, were
presented to Robert Baker and Charles
Nydegger.

* The former Adirondack, Northern
New England, Ozark Mountain and
Shasta/Rogue Meeting Groups all were
elevated to full chapter status in the So-
ciety.

* Qutgoing members of the SCTE
board of directors: Tom Elliott (Region
1), Ron Hranac (Region 2), Mark Wil-
son (Region 5), Rich Henkemeyer (Re-
gion 6), Jim Farmer (Region 9) and
Richard Covell (at-large).

* Richard Abraham, Jerry Kittelson,
Jonathan Ridley, Joe Van Loan and
Dane Walker were elevated to senior
member status in the Society.

* Hewlett-Packard was the recipi-
ent of the 1993 Chairman’'s Award in
recognition of its support of the Society.

* Mel Welch of Genesis took first in
SCTE's third annual Field Operations
Award competition. Dick Hall of TCI and
Enrique Lomas of Times Mirror took
second and third place respectively.

* Steve Bell was inducted and
James Grabenstein was posthumously
inducted into the SCTE Hall of Fame. In
1988, SCTE created its Hall of Fame
and honored Cliff Paul as its first in-
ductee. The second inductee, Len
Ecker, was honored at Cable-Tec Expo
'91, and at last year's Expo, Rex Porter,
Jim Stilwell and Dave Willis were in-
ducted.

* William Grant was the 1993 recip-
ient of the Society's Member of the
Year Award. Among his SCTE activities
is speaking in a series of videotapes
done for the Society based on his book,
Cable Television.



Everything You Need For
Video Fiber Optics
From One Manufacturer

Ox.A;‘_....>>-o

Headend | Optical Optical Optical Optical Optical Optical Cable  COAX Cable | RFTnnkor RFLinc Tap RF Bridger
TX&RX Trunk Node ' Mini-Receiver Bridger Node Trunk Repeater Distribution Amp = Extender

FIBER BACKBONE Reduce Amplifier Cascades

DI e N Ea St

FIBER BACKBONE WITH COAX
Fiber backup and protection switching ol -
DIGITALRING << < g all g
INTERCONNECT STAR FEEDER
Headend consolidation Utilizes optical
& advertising % S % 5 g trunk repeator node
intercorinect W, gy W= v w, v for reach and
v ’ vy v v ’ economics
’:014"" llll’l"‘ "xﬂllv llll;.‘
*  FIBER TO FEEDER L/ \J . A °
" Eliminates trunk AMPS and COAX" " ‘0 " ‘0
s"' "’o ,“ "o
s’ ’o \4 .o
FIBER & PASSIVE NETWORK

Eliminates trunk COAX and
all standard RF amplifiers

Sumitomo Products & Services

VSB-AM Digital Optical Cable Fusion Splicers

* Optical TX’s * 24 NTSC or 20 BTSC per | * Full line « Single fiber
Rack & Strand fiber at 2.4 Gbps * Matched clad VAD fibers * Multi fiber
High Power Lasers * Add/drop capability * FutureFlex air blown Connectors

* Optical RX’s * “Overhead" for voice/data fiber system Construction Services
Trunk & Bridger

«@» SUMITOMO ELECTRIC
Fiber Optics Corp.

78 Alexander Drive, RTP, NC 27709, 800/358-7378, Fax 919/541-8297
Member Of The Sumitomo Electric, Ltd. Group
Blown Fiber Technology invented by British Telecomnmunicalions PLC & developed & manufactured By Sumitomo Electric Ind, Lid..
Reader Service Number 35



Impulse PPV technology:
Is today’s much different
(or better) than yesterday’s?

By Bill Spies
Director of Engineering
Warner Cable Communications Inc.

he advent of video-on-demand
I will bring more people into the
world of impulse pay-per-view
(IPPV) with the ensuing discussion
probably geared toward revenue op-
portunities. | feel that it is just as im-
portant to focus on the technical as-
pects of IPPV and how our systems’
operations will deal with the introduc-
tion and/or improvements in IPPV
technology. In some cases the lack of
knowledge will result in lost revenue.
As the title implies, there are at
least two different types of IPPV tech-
nologies. Being from Cincinnati,

where Qube technology has been
providing IPPV capabilities since
1980, the focus is normally on run-
ning a real-time, IPPV system. How-
ever, as more systems are upgrading
and changing converters, IPPV tech-
nology and its operation are two re-
curring topics of discussion. Although
this article could delve into a very de-
tailed analysis (if space permitted), it
will instead provide an overview of
Qube technology and operation,
store-and-forward technology and op-
eration, and a comparison.

Yesterday’s IPPV — Qube
Qube was launched in the '70s as
a venture by Warner Cable to bring

interactivity to the cable customer.
Live polling was performed and TV
programs were produced to allow
viewer interaction. One type of pro-
gram asked the viewer to answer
questions during the show with the
winner declared at the end. And,
Qube became the way to provide
IPPV. As the years went by, viewer
interactivity faded but the use of
Qube’s two-way, IPPV capabilities re-
main.

Qube is a real-time, data acquisi-
tion system that polls the converters
and obtains responses. The nature of
the poll, as it concerns IPPV, is to
ask the converter what channel is
being watched. The response comes
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back to the headend via a reverse
cable path in the 5-30 MHz band. The
data is collected by a main frame
computer that analyzes the respons-
es and makes a determination con-
cerning billing. If an event is watched
for the minimum period of time, then
the system declares that the viewing
of an IPPV event took place and the
appropriate billing information will
show up on the customer’s account.
This seems like a simple process but
there is much more.

First, Qube is an addressable, two-
way, interactive system utilizing cable
return. For Qube to work, several de-
sign- and equipment-specific issues
were implemented, chiefly relating to
the reduction of system noise on the
reverse path and the downsizing of
the system for the forward instruction-
al signal. The cable system is seg-
mented in several areas called bidi-
rectional communications units
(BCUs). From the standpoint of the
Qube converter, each BCU area ap-
pears to be a stand-alone cable sys-
tem. Qube converters are not globally
addressed. Each BCU has its own
separate forward data signal (using
frequency shift keying — FSK) that is
used to instruct the Qube converters,
among other functions. The data sig-
nal is out-of-band.

During the course of the day, the
controller polls each converter every
minute or so. Polling speeds are in
the order of 200,000 boxes per
minute. The poll asks the converter to
respond with information regarding its
status. For IPPV to work, the convert-
er responds to two questions: 1) Is
the converter on or off? and 2) What
channel is being viewed? The con-
verter transmits the answers in the
form of a PSK (phase shift keyed)
signal at a data rate of approximately
256 kbps. No handshake is available
for the response. Because there are
so many polls, one per minute, a
handshake would be useless. The
collection of the viewed channel data
is important because in a Qube sys-
tem, specific channels are designated
to be IPPV channels. So any re-
sponses that indicate viewing on an
IPPV channel will be tabulated. Ten
positive IPPV channel responses dur-
ing an event will trigger generation of
event billing on the customer’s ac-
count. Some system problems can
get in the way of obtaining respons-
es, such as the buildup of noise in the
reverse path.

“Polling speeds are
much faster with
Qube than the store-
and-forward systems
— 200,000 converters
per minute vs. per-
haps 50,000 per hour.”

The Qube response is not immune
to noise. To minimize its effect, each
trunk amplifier in the BCU area is out-
fitted with the ability to switch on and
off the reverse signal coming from its
feeder legs. This is called bridger
gate switching or bridger switching.
The purpose of bridger switching is to
dissect the system into many reverse
paths, allowing only one reverse path
at a time to respond. Since noise
adds in both parallel and series cas-
cades, segmenting and switching the
reverse keeps the noise to an accept-
able level. All reverse switches are
normally open (gates closed). (See
the accompanying figure.) The polling
computer turns on Amp #1’s switch
and sequentially polls each converter,
allowing only one converter to re-
spond at a time. After all converters
in Amp #1’s feeder area have been
polled, the computer turns off Amp
#1's switch and turns on Amp #2's.
Again, each converter is sequentially
polled. This process is repeated until
all trunk amps’ switches have cycled
closed and open, and every converter
polled. Polling takes place in all
BCUs at the same time.

The process of collecting the data
and generating billing is more com-
plex as well. The main frame comput-
er/controller receives the data inde-
pendently from each BCU via a PSK
receiver and data modem. The com-
puter system uses a definable thresh-
old for determining the number of
polls required to substantiate that
“watching an event took place.” The
collected data is matched against the
threshold and a determination of
billing is generated. An interface to
the billing computer, either through a
direct link or mag tapes, expedites
the generation of the billing entry
onto the customer’s bill.

The Qube system with its real-time
capabilities is adept at providing the
status of the converter. One of the
status features, mentioned earlier, is
used for IPPV purchase determina-
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tion. There are two other major sta-
tusing capabilities.

One is the generation of viewer-
ship statistics. This service is being
sold to some programmers in the
form of ratings and shares by channel
by time blocks. Another feature is
outage detection with pinpoint loca-
tion.

Since the converter status includes
whether or not it's getting the signal,
a program was written to show the
number of converters responding.
The results are displayed on comput-
er screens in dispatch. Since every
converter is tracked in the billing sys-
tem by trunk amplifier number, any
downward change in the percentage
of terminals responding indicates an
interruption of the reverse path. Indi-
cators on the screens display the
data, and personnel declare an out-
age if the data shows massive num-
bers of failures. The failures could be
in an individual trunk amp area (feed-
er) or multiple trunk amps (trunk).
Pinpointing its location is straightfor-
ward by virtue of reviewing the far-
thest downstream point where polling
and responses are still being re-
ceived with positive results. These
failures are outages, either forward
outages so that the converters don’t
know to respond or reverse outages
such that the control system doesn’t
hear the response.

Operating with Qube

Operating a Qube system requires
focus on the plant and converters so
that the inherent shortcomings do not
reduce the revenue potential of IPPV.
There is an increased focus on plant
maintenance. Any problem with the
reverse path leads to the inability to
get IPPV data. Quality of the Qube
converter is very important. Thirty-
four people are dedicated to repairing
converters, ensuring that all aspects,
including the two-way modules, are
working properly.

Remember that billing is generated
according to responses. If converters
don’t respond to the polls, then the
computer system cannot tell if an
event was watched. So billing will not
be generated. A converter that
doesn’t respond is commonly called a
no-answer converter. There are sev-
eral root causes to the no-answer
problem.

First, the converter could be defec-

(Continued on page 44)
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Movie-on-demand:

The next step for PPV

This article was adapted from a pre-
sentation given last month at Cable-
Tec Expo ’93 in Orlando, FL.

By Paul A. Harr

Marketing Manager, Scientific-Atlanta Inc.

ay per-view (PPV) technology
P has consisted primarily of con-

ventional order-entry tech-
niques and addressable technology.
These techniques have included cus-
tomer service reps, audio response
systems and automatic number iden-
tification systems. Although impulse
pay-per-view (IPPV) has grown, it has
not become the primary method of
PPV order-entry.

Conventional order-entry methods
have not impeded PPV buy rates sig-
nificantly. Furthermore, as long as
PPV events remain only on a few
channels with less than desirable re-
lease windows, conventional order-
entry methods are likely continue to
be sufficient for PPV ordering.

However, the industry has a vision
of the future that includes the ability
to have hundreds of channels that
would allow more selection of PPV
programming. And, the industry is
betting that more selection of PPV
programming will add significantly to
revenue growth. To provide more se-
lection of PPV programming we must
first gain more bandwidth. Two basic
methods exist to acquire this band-
width; first is to upgrade the distribu-
tion system with fiber and add as
many analog channels as needed.
Second is to implement digital tech-
nology, when available, and com-
press video channels. This method
also will require some bandwidth ex-
tension but not as much as an all-
analog system.

Assuming systems will build suffi-
cient bandwidth to add many PPV
channels, the next question is how
we present the programming to the
subscriber in a manner to increase
buy rates. One method is to use the
movie-on-demand (MOD) concept.
This article will describe one way
that MOD may be implemented to
provide more PPV programming with
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a more friendly method of delivery.

The home video store

MOD (which was coined by the
cable industry) is basically a video
store in the home with more conve-
nience. The goal is to provide any
movie available when the subscriber
desires it. (Practically, this is not pos-
sible for reasons that will be apparent
later in the discussion of near-MOD.)
The service should have first and sec-
ond run movies packaged along with
old classics. The important thing will
be to have a large selection of movie
titles available to the home if MOD is
to be successful.

Cable and, potentially, its competi-
tors are poised to provide MOD. The
only things holding them back are pri-
marily financial and technical. The
technology will be here in the next
year or so, which leaves the cost of
paying for this new technology as the
remaining financial hurdle.

The technology must provide sub-
scriber convenience if MOD is to be
successful. The subscriber must be
made aware of what's available,
when it's available and how to order
the movie. The technology needed
clearly suggests a home terminal with
the ability to list all movies available.
This list may be on a barker channel,
but the more likely scenario is a home
terminal with on-screen display that
can display an electronic program
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guide. The movie list should include
times of showings although the major-
ity of buys should be on impulse and
the movie should begin almost imme-
diately. And last, the subscriber must
be informed of the buy procedure.
The buy procedure needs to be sim-
ple to follow, easily accessible and in-
tegrated with normal viewing habits.

It may not be apparent why the in-
dustry is willing to invest in a MOD
PPV service since the existing PPV
business has not been an overwhelm-
ing success. One reason is that while
cable industry revenues continue to
grow, they are not growing as fast as
they used to. By deploying an MOD
service, the cable industry hopes to
increase revenues through a PPV
service designed to get higher sub-
scriber participation. If we gain higher
subscriber participation, then the
cable industry will earn increased rev-
enues.

Another reason the industry wants
to enter the MOD business is be-
cause it represents a significant op-
portunity for the cable operator to
gain a piece of the videotape rental
business. For 1992, videotape rental
and sales revenue was over $11 bil-
lion. Over the same period, PPV rev-
enues represented $390 million or
less than 4% of total video rental and
sales revenues. Clearly, there is room
for the cable industry to eat away at
some of the video stores’ revenue if it
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Figure 2: Bandwidth requirements for movie-on-demand
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can offer a product that more effec-
tively competes with them.

Much confusion exists as to the
best way to deliver MOD. Several
technologies are being considered.
The industry has spent much time
and energy evaluating these tech-
nologies. Mentioned here are only
two. One technology is switched
video-on-demand (VOD) in which a
subscriber may order a movie at any
time and have control over that
movie. The second technology in-
volves a multiple repeat of the same
movie with delayed starts, often
called near-MOD or -VOD.

Switched VOD

Switched VOD technology allows
subscribers to order any movie avail-
able at any time. In addition, they can
pause, rewind and fast forward the
movie. In a switched VOD system,
however, the total number of movies
that can be delivered simultaneously
is limited by the size of the switch, the
storage device and the design of the
system architecture. The theory be-
hind a switched video system is that
the switch is designed to provide, in
this case, a MOD service to a per-
centage of the total subscriber base.
This theory is based on the fact that
all subscribers will not be watching a
movie at the same time. If more sub-
scribers order movies than the switch
can provide, then the switch will block
any additional orders and those sub-
scribers will not get their movie.

The switched video concept is
used as an outgrowth of the way the
telephone system works. If the phone
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“The key (to MOD) is
to provide a service
that more closely re-
sembles the selec-
tion and convenience
of a video store if the
industry is to com-
pete ... and grow its
PPV revenues.”

system is overloaded, it will give you
either a reorder tone or “all circuits are
busy” message. Switched video will be
possible some day with availability of
high density digital storage of video
and a switched video architecture.
However, cable systems are not cur-
rently designed with a switched video
architecture and it will be some time
until they are. As a result, we need to
evaluate other alternatives for provid-
ing VOD with our current architec-
tures.

Near-MOD

One method receiving much atten-
tion is near-MOD. It is a technology
that will allow the industry to depioy
VOD long before a switched video
system is available. The trick with
near-MOD is to make it appear as
close to “on-demand” as possible. By
utilizing a multiple play, delayed or
staggered start technique, MOD will
appear as though a new movie be-
gins, for example, every 15 minutes.
And if the subscriber needs to pause
or stop the movie, he or she can con-
tinue watching the movie where it left
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off or at an earlier point with the next
movie. See Figure 1 on page 24.

To accomplish the multiplay, de-
layed start MOD service, a very intel-
ligent home terminal is required. It
must have the capability of determin-
ing which channel to tune at the start
of a movie or at any restart point. In
addition, the terminal must perform
these functions transparent to the
subscriber.

The example shown in Figure 1 re-
quires eight channels for a single 2-
hour movie using a 15-minute de-
layed start. The delayed start can be
increased to reduce the number of
channels needed for one MOD. How-
ever, overall buy rates may be lower.
Subscribers may not tolerate a longer
wait and may decide to go to the
video store instead. Therefore, it is
important keep the delay times short
to make the service attractive to sub-
scribers.

Bandwidth requirements

If eight channels are needed to ef-
fectively deliver each 2-hour movie
every 15 minutes, the need for band-
width is tremendous. For example, if
you want to provide a modest 20
movies on-demand, you would need
160 channels of analog video. At this
point, bandwidth of the system be-
comes the limiting factor for the num-
ber of movies on-demand you can
provide. Even in an analog system
built for 1 GHz the maximum number
of channels achievable is only 150.
This number is obviously not suffi-
cient for even a limited MOD service.

As a result, digital technology with
compression is imperative if MOD is
to be a viable service competing with
the video store. Compression ratios of
a minimum of 4:1 are necessary to
provide any reasonable quantity of
movies on-demand. And, ratios of 8:1
will allow MOD to be more effective.
The operator must balance the num-
ber of movies carried with the band-
width and compression technology
available. Figure 2 illustrates the
bandwidth and compression ratios for
different quantities of movies. For ex-
ample, only 300 MHz is required for
50 movies starting every 15 minutes
using an 8:1 compression ratio. If
compared with an analog system, for
the same number of movies, it would
require 2 GHz of bandwidth.

The larger the number of MOD

(Continued on page 50)



Freedom package.

77 277777000 7101707110701 1777 11 1 ' : 11 A AT LA
R T T

Solve your antenna site location problems.

Ortel's new 10005A TVRO Fiberoptic which delivers either one or both overa  * Passband: 950 — 1450 MHz
Transmitter and Receiver give you the single optical fiber cable to the receiver, 3.7 —4.2 GHz
freedom to loca{e your satellite antenna wherever you want it.  1/0 gain adjustment range: 20dB
where you want it without regard to the The modular design 10005A system . ' _
headend location...anywhere up to 15 uses a standard 19-inch rack mount O T}pfcal demoqulated signal-to-noise
miles away! The 10005A frees you from incorporating dual, redundant power ratio at 15 miles: 60dB
problems like terrestrial interference, supplies for added reliability. * Standard 19” rack mount x 5.25” high
lmei-(?f;_mght obstructions and legal Modular design means you can x11.8” deep, houses four polarizations.
restrictions. .
- expand the system to handle multiple Ortel is the leader in analog laser
LR LA polarizations. It also minimizes the design and manufacture. You can count

output feeds directly into the transmitter, st of spares. on impeccable performance and a total

commitment to service from Ortel.

To get the whole story, simply call
your Ortel sales representative today.
DISTANCE
UPTO
15 MILES

OPTICAL OUT OPTICALIN
Qe ORTEL SYSTEM 10005A ORTEL SYSTEM 10005A 2015 West Chestnut Street
TRANSMITTER RECEIVER Alhambm’ CA 91803
REIN | | (818) 281-3636

L BAND

SATELLITE RECEIVER
C BAND Making light work for you.

SATELLITE RECEIVER

Reader Service Number 38



Cable TV in the
consumer home

By Daniel Moloney
Director, Subscriber Product Marketing
Jerrold-General Instrument

able TV has always been a main-
c stay of the home entertainment en-

vironment. Cable started as the
only method by which subscribers in re-
mote areas could receive the latest inno-
vation in home entertainment — televi-
sion. Its popularity blossomed when satel-
lite transmission gave cable yet more pro-
gramming options, including uncut
movies, music videos, all-news, all-weath-
er and all-sports networks.

Suddenly only cable subscribers were
receiving the most talked-about program-
ming. Cable moved from a rural delivery
system to an entertainment option for
suburban, and finally, even urban
dwellers. Today, more than 60% of Amer-
ica’s TV households are connected with
coaxial cable, and the number keeps
going up all the time. Cable has become
as much a part of the home entertain-
ment center as the VCR, compact disc
player and stereo receiver. It is another
hi-tech component offering enhanced ser-
vices to the user.

Starting next year, a number of major
cable operators will begin to offer digitally
compressed cable signals to their sub-
scribers — expanding the programming
possibilities to literally hundreds of choic-
es and further solidifying cable as an es-
sential ingredient in the subscriber home.

This article will look at some of the rea-
sons cable TV has become so important
to subscribers and some of the things the
cable industry can, and is, doing to make
certain that cable is a required element in
those homes.

Digital compression

Who would have believed, only two
years ago, that nearly every major cable
operator would begin to offer digitally
compressed signals to subscribers in
19947 The rapid development and ac-
ceptance of digital TV has surpassed
even the bluest sky predictions of just a
few years ago.

In fact, digital compression has come
on the scene so quickly that the technolo-
gy has preceded the programming appli-
cations. The only viable option — near
video-on-demand (NVOD) — is what will
drive the initial implementation of the ser-
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vice while programmers scramble to fill up
the “500 channels” that digital compres-
sion will present.

Digital compression for NVOD applica-
tions is attractive because the compres-
sion process is most efficient when used
on film-source material where it can
achieve a 10:1 compression ratio. While
the digital compression encoder remains
relatively expensive, national delivery of
NVOD applications maximize its use.

Another consumer-friendly feature
of digital compression is that the digital
transmission of the signal is typically
more robust than the analog signal. A
digitally received signal is of the same
high quality at reception as it was at
transmission because it does not de-
grade en route. The digital signal also
includes a digital audio signal to en-
hance the audio in conjunction with
high-quality sound.

Digital audio

Another home entertainment option
also is the result of the digital age. Cable
subscribers typically have compact disc
players in their home entertainment cen-
ters. They have, since the mid-1980s, be-
come accustomed to the high-quality,
crystal clear sound of digital audio.

The standard stereo receiver, with FM
signals, is therefore disappointing. No
matter how clearly these signals are
transmitted — and in many remote areas
reception of FM is a distinct problem —
they cannot match the depth and breadth
of digital transmission.

Cable offers a solution to this problem,
and a welcome addition to the home en-
tertainment center, with digital audio.
Cable is doing with radio what it did with
television: revolutionizing the means by
which people receive it by improving qual-
ity, widening programming options, nar-
rowing formats and delivering it to the
home via the same cable.

Today's digital audio services are giv-
ing subscribers a very valuable addition
to their home entertainment centers with
multiple channels of CD-quality audio, in-
cluding simulcasts of the most popular
cable networks. Not surprisingly, this en-
hanced audio also is perceived as im-
proving the entire cable TV package.
Focus groups have repeatedly shown
that viewers perceive improved picture
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quality when the audio is substantially im-
proved.

On-screen graphics

The cable TV converter, even without
compression, has transformed in the last
five years. It is not really fair to call this in-
tricate piece of technology a channel
converter — or a tuner — because it
does so much more.

Today’s typical analog addressable
cable converter, in addition to authorizing
channels and services, gives subscribers
consumer features such as last-channel
recall, favorite-channel programming, re-
mote volume control and parental lock-
out control. Using the converter and a re-
mote control, subscribers can order pay-
per-view events at the touch of a button
and have them show up instantly. And,
using the converter, subscribers can
time-shift VCR recordings.

Another important part of today’s ad-
dressable converter is its on-screen
graphics. This subscriber-friendly feature
walks subscribers through the most im-
portant parts of converter operation and
options. For operators, they offer a graph-
ics doorway to directly communicate with
an individual or groups of subscribers.

Telephony

Cable TV is an ideal way to deliver
audio and video entertainment options to
the subscriber home. With the deeper
and deeper penetration of fiber optics into
cable systems and digital delivery, the
channel and programming selection is al-
most limitless.

Not to be forgotten, though, is the fact
that cable offers a return path to the oper-
ator's office — a way for subscribers to
talk back. Many of today's addressable
converters are equipped with internal
modems to send information back to the
cable system computers, either via the
RF stream in two-way systems or over
the telephone line in one-way address-
able operations. Right now, these
modems generally forward impulse store-
and-forward pay-per-view orders to the
system headend. These same modems,
however, could be the base for the next
breakthrough in cable TV home electron-
ics: telephony.

(Continued on page 62)
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Geri Saye

Subscriber-ready cable?

By James O. Farmer
Vice President, Electronic System Products Inc.

TV industry, | have seen many won-

drous things. But never the type of
quandary faced by the industry today
as it seeks to define its interface with
the consumer in the 21st century. Yet
no issue is more germane to your fu-
ture than how you interface to your
subscribers. That interface, whether it
be a cable box or some other less visi-
ble thing, is what you are to your cus-
tomer.

We’'ll review several approaches
being studied today for serving the
subscriber, finishing with a somewhat
verbose description of the new gener-
ation of set-top converters that will
enter the market in the next few
months. Figure 1 shows some of the
possibilities — though it really is not
this simple.

I n the years | have been in the cable

The multiport

A few years ago cable equipment
manufacturers and consumer electron-
ics manufacturers did something
novel: they sat down and talked to
each other. The topic of conversation
was (and 10 years later, still is) the dif-
ficulty of interfacing the world of the
consumer to cable. A solution that
came out of this was the multiport,’ a
connector on the back of the TV set
that could interface with a descrambler
provided by cable industry manufac-
turers.

The idea was sometimes called a
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Figure 1: some options for the future
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“set-back converter” because it could
be located behind the TV set, out of
sight. It simply monitored the video
(and audio if necessary) of the tuned
channel. The TV set passed to it the
output of the video and audio detec-
tors in the set. If the channel was not
scrambled, the multiport box did noth-
ing. If the signal was scrambled the
box checked to see if it was legal to
descramble it. If not, the box blocked
the video. If it was legal, the box did
the descrambling and passed the sig-
nal back to the TV set.

Figure 2 shows the basic idea of
the multiport system. Figure 2A shows
the multiport descrambler attached to
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a TV set. If necessary to pick up data
for addressable control, the incoming
cable can be passed to the multiport
descrambler before the signals are
supplied to the set.

Figure 2B shows the block diagram
of the TV set and multiport descram-
bler. The set tunes the channel, pass-
ing the scrambled signal through the
IF and detector as if it were a normal
non-scrambled signal. From the detec-
tor the signal is passed to the multiport
descrambler, where it is descrambled.
The descrambled signal is passed
back to the TV set for baseband pro-
cessing and display. Even though the
descrambling is done solely at base-
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band, the multiport can be compatible
with the majority of RF scrambling sys-
tems in use today, as well as base-
band descrambling. Doing sync sup-
pression descrambling at baseband
when the scrambling was done at RF
is somewhat more complex, but it can
be done.

Multiport didn’t catch on, despite
yeoman efforts on the part of certain
leaders in both the consumer and
cable industries. One well-known TV
manufacturer put the multiport connec-
tor on a large number of high-end sets
for two years, and several manufactur-
ers put it on selected sets. A few de-
scramblers were purchased, but the
reception by the cable industry was
less than enthusiastic. One of the
problems was that in order to take ad-
vantage of the multiport, one had to
buy a new TV set and, preferably, a
new VCR.2

Another problem that caused some
operators to reject the multiport was
that it did away with remote rental rev-
enues, perhaps a fait accompli now,
thanks to the new cable bill. Also,
some operators may not have been
willing to work through the economic
implications: the manufacturing com-
munity estimated the ultimate cost of a
multiport box to be about 60% of that
of an addressable set-top converter.
Compared with a set-top converter,
the multiport descrambler does not
have to contain a tuner and demodula-
tor, nor does it need a remote control
or channel display. However, the cost
estimate was based on comparable
volumes. Because the initial volumes
were so low, manufacturers priced the
boxes similar to addressable convert-
ers. At that, they arguably were losing
money. The negative reaction by op-
erators discouraged manufacturers
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from supporting the product.

Because of these reasons and
more, the multiport as it was designed
is pretty well dead now. The sentiment
is to not try another such standard un-
less the management side of both the
cable TV and consumer electronics in-
dustries have agreed to develop
something, and agree as to what that
something will do. In retrospect, it may
be that lack of management “buy-in” to
the engineering solution may have
been the root cause of the lack of ac-
ceptance.

There is talk of a “son of multiport”
as part of the HDTV standard, and a
committee is working on such a defini-
tion. (Presently there is little support
from the operating community, a cir-
cumstance that begs for rectification.)

Whole-house descrambling
This is a new concept not yet pub-
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Figure 3. Interdiction principle
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licly revealed, in which a descrambler
at the entrance to the home recovers
all of the scrambled programs autho-
rized, passing them and the non-
scrambled signals to the subscriber. In
many ways this seems like the best of
all possible worlds. Signals are scram-
bled on the distribution plant, minimiz-
ing the risk in cases where that plant
cannot be secured. The signals are
presented in the clear to the sub-
scriber, who doesn’t need any equip-
ment in the house. (We presume that
provision can be made for a small
IPPV box if needed.) Equipment is
placed only at houses that are taking
premium services, minimizing cost
compared with some other alterna-
tives.

The system is said to work with any
existing sync suppression technique,
giving rise to questions about the se-
curity level. According to the little infor-
mation available publicly, the scram-
bled channels must be gen-locked to-
gether. (That is, syncs must occur si-
multaneously on all scrambled chan-
nels.) Also, costs and reliability are not
known yet. Time will tell if this is a
workable solution.

A variation, which should go either
under whole-house descrambling or
set-top converters, is a single fixed-
channel descrambler introduced last
year by one manufacturer. It is used
for the house that has only one premi-
um subscription (the rule rather than
the exception). The descrambler con-
tinuously descrambles that channel,
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putting out the descrambled signal on
a reasonably clear channel. It looks to
the subscribers much as if they have
access to the signal the same as if ei-
ther whole-house descrambling or in-
terdiction were being used. The ex-
ception is that the sub would tune to
UHF Ch. 14 (for example), which may
or may not be convenient depending
on the TV set.

Interdiction

This idea has been around in one
form or another for quite a few years
now. Interdiction systems are available
from several manufacturers. While in-
terdiction is in use, the technology has
not enjoyed widespread deployment
despite some excellent subscriber ad-
vantages.

Interdiction systems work by trans-
mitting all signals in the clear from the
headend. The subscriber tap is re-
placed with the interdiction hardware,
which generates interference on those
premium channels not purchased. The
system is truly transparent to the legal
signals: no scrambling and descram-
bling is done, so there is not that pos-
sibility of signal degradation. Sub-
scribers receive a complete spectrum
of the signals to which they are enti-
tled, in the clear.

Figure 3 shows the basic idea of an
interdiction system. The tap on the dis-
tribution system supplies signals to the
interdiction equipment, which may or
may not be an integral part of that tap.
Oscillators in the interdiction hardware
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jam those channels not purchased by
the subscriber. Frequently the oscilla-
tors are shared among several chan-
nels. It may be shown that excellent
jamming is usually obtained when the
oscillator is used to jam up to four
channels, and more channels may be
jammed at some reduced level of pic-
ture obfuscation. Some manufactur-
ers, though, prefer to dedicate an os-
cillator to jam the most critical signals.

As with whole-house descrambling,
interdiction is imminently friendly to
consumers, who can watch and record
as they please, retaining all of the ad-
vantages of their equipment. Studies
of systems that are using interdiction
strongly suggest that, because of the
friendliness of the system, the pay-to-
basic ratio, and even basic penetra-
tion, are enhanced by interdiction.

Nevertheless, interdiction has re-
mained a niche market.? Several rea-
sons appear to exist. The equipment
must be installed for all subscribers,
even those who take only the most
basic tier of service. This raises costs
compared with converters. Some stud-
ies have suggested that increases in
revenue for more pay units, more
basic subscribers and more additional
outlets, more than offset the cost. This
is not universally accepted, however.

Since not all subscribers have
“cable-ready” TV sets that tune all de-
sired channels, it is necessary for the
cable company to supply some percent-
age of homes with a basic converter.
We don't know if anyone has consid-
ered the practicality of letting the sub-
scriber pay for the converter. Of course,
the arguments about loss of remote
revenue still apply, as do the arguments
that remote revenue may be going
away.

Systems sold in the past have been
powered from the distribution plant. In-
deed, there are good reasons that
home powering is difficult for pole-
mounted equipment. The power need-
ed and the limitations on open circuit
voltage due to Underwriters Laborato-
ries’ rules, make AC home powering
impossible — the IR drop on a long
drop cable doesn’t leave enough
power for the equipment. DC powering
is not favored due to electrolytic corro-
sion of the mechanical joints in the
drop cable, though it is being tried. A
new system has proposed to eliminate
these restrictions, but it has not been
field tested thus far. The need for sys-
tem power has discouraged some
from committing to this technique due
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to fears of the power cost. (Typically,
the circuits to serve one home con-
sume about 3-4 watts of power in a
multitap configuration.)

Security is excellent with interdic-
tion: a carrier is injected very close to
the picture carrier frequency, and a
number of other tricks are utilized to
render recovery of a good signal
much more difficult than with practi-
cal scrambling systems. Usually
audio is scrambled, though it is pos-
sible to recover it with effort. A minor
problem that we have not heard from
the field, could be that when the sub-
scriber tunes to a non-authorized
channel, a loud noise will be heard.
In cases where the distribution plant
cannot be physically checked for
unauthorized taps, interdiction does
have something of a disadvantage.
Since the signals are not secured on
the distribution plant, someone ille-
gally tapping the plant will get the
premiums as well as basic service.

Both interdiction and whole-house
descramblers have the possible limi-
tation that they must work with con-
sumer sets, not all of which are suit-
able for connection to cable systems.
Problems include tuner overload from
too many signals, image rejection
and direct pick-up (DPU). This latter
problem is the worst: some sets tend
to pick up a lot of signal from local
broadcasters (and hams and busi-
ness band radios) when connected to
the cable. This problem has generat-
ed quite a bit of heat and perhaps a
little light in the joint EIA/NCTA Engi-
neering Committee. The TV people
need solid statistics showing a prob-
lem that is worth solving. Bear in
mind that the solution will in most
cases require TV set manufacturers
to spend more money producing
sets, and the market has not allowed
them to pass costs on to consumers
in recent times. Also, DPU is not
something that is a competitive ad-
vantage on the showroom floor. The
TV set manufacturer has little incen-
tive to do something about the prob-
lem. The cable industry through Ca-
bleLabs and some good help from
elsewhere is now working hard to
come up with valid quantification of
the problem.

Improved set-top converters

A few years ago | thought that the
days of the converter were num-
bered. The product that the industry
and consumers love to hate, has re-
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“No issue is more
germane to your
future than how you
interface to your
subscribers. That
interface ... is what
you are to your
customer.”

ceived a new lease on life, as a side
effect (probably quite unintended) of
the cable legislation that passed over
the president's veto in late 1992. The
legislation required that a very basic
tier of service be offered at low cost.
This has pushed operators to segre-
gate many popular channels into a
higher tier, which they must protect
from those who buy the most basic
tier.

Traps can be used in some cases,
but this becomes awkward for many
systems. At least one system an-
nounced that it will use interdiction to
serve this need. Today another logi-
cal choice is further deployment of
addressable converters, which can
block all non-authorized channels,
but only if they are scrambled. The
possible forthcoming wider deploy-
ment of converters, and the emer-
gence of other technologies, will
cause operators to again ask what
business they are really in.

With the need to secure more sig-
nals in the future — and with the as-
sumption that digital compression is
just around the corner but will require
converter boxes for the foreseeable
future — attention is turning again to
ways to make the converter attractive
to consumers. Whether or not this
will be successful will not be known
for a few years.

Cable history 101

In order to appreciate the descrip-
tions of what is coming in converters,
it is useful to go back a few years
and trace the history of converters
and their appeal (or lack of same) to
subscribers. Set-top converters were
originally conceived of as a way of
overcoming a problem that plagues
the CATV industry to this day: DPU.
Direct pick-up was enough of a
headache in the early days to inspire
operators to use converters that
tuned nothing but the standard 12
channels, but that were shielded bet-
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ter than were TV tuners of the day.
We suppose that the converter would
have proven relatively popular with
the consumer back then because it
would be used when needed, to pro-
vide a demonstrably better picture.

As cable systems added beyond
the standard 12 VHF channels, using
frequencies that couldn't be tuned by
the TV set, the converter was ex-
panded to include these added fre-
quencies. This was seen as a real
boon by the consumer, as “the box”
opened the door for more entertain-
ment than was available any other
way.

Set-top converters began adding
remote control before that was a pop-
ular feature on TV sets.* At this time,
in the eyes of many consumers, the
converter was a magic box that
brought them more channels and
made TV viewing more enjoyable by
providing remote control. This brings
us to perhaps the early to mid-1980s,
when two things happened to dimin-
ish the positive feelings of consumers
to the product.

By the early '80s TV set manufac-
turers had discovered cable and real-
ized that they needed to produce a
product that worked with cable. They
added 75 Q F-connector inputs and
expanded tuning to cover the mid-
and, later, superbands. The sets
were advertised as cable-ready, and
the sales people were trained to so
sell them. It was when buyers got the
sets home, that the magic box started
to lose its spell, and the consumer
and cable industries started to get
into real trouble. To begin with, the
TV sets didn't use the same channel
designations as did the cable opera-
tors, and different sets defined chan-
nels differently. Thus, a consumer
who was accustomed to finding a fa-
vorite channel on Ch. A, might now
find it on Ch. 14 (but not to be con-
fused with UHF Ch. 14 — try explain-
ing that one to your grandmother), or
some other channel, and not on the
one on which his neighbor found it.5

A second problem was that, while
the tuner could pick up at least some
of the CATV channels and had an F-
connector, it didn't handle well the
large number of signals on the cable
system. It overloaded easily, produc-
ing beats, and the image rejection
was insufficient in some cases.

Further, the tuners were not shield-
ed well enough to avoid DPU, and the
subscribers sometimes found them-
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The telcos are coming

By George Lawton

atch out cable, the telcos are coming. In the past, it
w seemed like they would never be able to compete

in cable’s arena without completely rebuilding their
infrastructure with a high bandwidth fiber-based network. But
new technology on the horizon could enable them to support
VHS-like quality video on their switched network with a mini-
mal investment in infrastructure. The only barriers remaining
are legal — and those are fast beginning to crumble.

Bell Atlantic, Southwestern Bell, GTE and US West are all
beginning to dip their fingers into video in this country and
abroad. The local exchange carriers (LECs) in the U.S. had
annual revenues last year of about $90 billion according to
the Federal Communications Commission — several times
that of the entire cable TV industry.

But they may be getting restless. They are finding their
most profitable markets are shrinking as competitive access
providers like Metropolitan Fiber Systems and Teleport begin
to lure away their customers. Video services could enable
them to regain those lost revenues — with interest.

Pushing the envelope

Bell Atlantic is probably the most aggressive telco in
pushing the envelope of video technology. It is already in the
development stages of two full blown networks in New Jer-
sey and is beginning market tests in northern Virginia. As
Larry Plumb, a spokesman for Bell Atlantic, said, “We are
absolutely serious about getting into the video business. The
endpoint we are after is two-way broadband interactive ser-
vices. It will be in fashion as early as 1994 and we will have
heavy deployment in 1995 to 1996.”

Last October, Bell Atlantic announced a technical test of
asynchronous digital subscriber line (ADSL) this summer in
northern Virginia through its subsidiary, Chesapeake & Po-
tomac Telephone. ADSL is basically a high-speed modem. It
enables the telcos to send 1.5 Mbps up to 3 miles in one di-
rection with no new equipment in between. This will enable
the average central office to offer video services to con-
sumers by adding one ADSL modem in the central office
and another in the customer’s premises.

Initially, only 400 customers will be served in the test,
which could last up to two years. Plumb anticipates that if all
goes well full commercial deployment will begin in 1994. The
cost of this technology, along with the video servers required
to store it, could drop to under $500 a customer in the near
future, according to one Bell Atlantic technician.

In the trial, Bell Atlantic will use video servers to store
movies and other video that can be watched by consumers
in real time. The server could be as simple as a 486 IBM PC
with a large disk drive.

The video is compressed via MPEG, which Plumb claims
enables a 1.2 gigabyte disk drive to store 30 full-length
movies. Multiple consumers could simultaneously watch the
same or different movies without affecting one another. They
could even pause the movie and instantly jump forward or
backwards by a fixed amount without affecting other viewers.
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“New technology on the horizon
could enable (telcos) to support
VHS-like quality video on their
switched network with a minimal
investment in infrastructure.”

According to industry analyst Gary Kim, 70% of all video
rentals would be the top 20 movies if they were always on
the shelf. ADSL could enable the telcos to take this cut off of
what Kim claims is a $20 billion market.

The services would not have to stop at movies either. Vir-
tually any source of video could be stored and watched at a
later moment. Plumb said, “This will let me watch 60 Minutes
on Monday morning while | am eating my corn flakes.”

Plumb believes that ADSL will give the telcos first strike
capabilities with the next generation of video-on-demand
(VOD) services. They will not have to build an entirely new
infrastructure to begin luring customers into their service.

Instead, they can begin marketing ADSL-based services
across a wide metropolitan area. They would only have to in-
stall the equipment on the lines of those customers request-
ing service. When the demand in a particular area is signifi-
cant, they can then move to a more advanced network
based on fiber-to-the-curb, or even the home. They will be
economically justified in doing so, because the market is al-
ready developed. “We can build video-on-demand to reach
critical mass and then take the modems to another market,”
said Plumb.

This first test will remain relatively small. Bell Atlantic also
is developing large scale video services as well. Last
November, it announced that it was developing a video net-
work in Morris County, NJ, that will serve 8,000 subscribers
through its subsidiary, New Jersey Bell.

The initial network will be broadcast-based like cable TV
networks of today and will support 64 channels of video. But
these channels could be targeted at specific markets as
small as 500 homes.

Cable’s new network?

Dallas-based Sammons Communications, the incumbent
cable TV franchise in the Morris County area, will become
the programmer for the network. It will drop its existing net-
work and move into the business of providing content. Ed
Comstock, vice president of operations at Sammons, had
been looking at rebuilding the network in the near future.
Comstock said they were unsure if there would be any cost
savings. “The financial picture is a little difficult to analyze in
the sense that you are trading capital costs in plant invest-
ment for monthly use expense.”

It could lead to efficiencies in plant maintenance. Only
one set of service engineers will be required to handle both
video and phone networks. New Jersey Bell will own and
maintain the plant and lease space to Sammons. Sammons
will have no plant maintenance and no indirect cost related
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to it. Comstock said that this will result in the loss of some
depreciation advantages.

“Initially we want to get the system up and operating,”
said Comstock. “In the meantime we will be looking at differ-
ent programming and information services.” He sees the big
service potential in switched VOD.

Sammons will have access to 60 channels vs. the 37 it
has currently. Although they will not be compressed at this
time, they could be in the future because digital terminals in
the home will be used to convert the signal into video. Sam-
mons will still have over 80,000 other subs not on the sys-
tem in the same area.

Last December, New Jersey Bell announced it would be
building an even larger network in Toms River, NJ, that
would be able to handle 38,000 homes. New Jersey Bell will
act as a service provider, while another company, FutureVi-
sion of America, will provide the programming.

Under the 10-year agreement with New Jersey Bell, Fu-
tureVision will be able to transmit video to homes and busi-
nesses in Toms River. New Jersey Bell will begin moderniz-
ing the network this summer with equipment from Broad-
band Technologies Inc. of Research Triangle Park, NC.

Fiber will be pulled to curbside locations near each cus-
tomer's home. Initially the network will provide 64 channels
to each curbside pedestal, which could be programmed in-
dependently of other pedestals. In the future the network will
support VOD services enabling customers to dial up almost
any source of video.

“FutureVision will be able to provide customized program-
ming to specific neighborhoods, and we will be working with
local residents to develop appropriate packages based on
this capability,” said Bob Schena, president of FutureVision.
“Initially we will have 123 channels of video programming
from which we can choose as we develop these customized
packages. Using New Jersey Bell's network, we will be able
to deliver a customized mix of 60 channels to a given neigh-
borhood.”

FutureVision was recently founded by Schena to take ad-
vantage of the opportunity created by New Jersey Bell. It is
positioning itself as an education and entertainment provider
and will provide services that enable consumers to send as
well as receive information.

Bell Atlantic is not alone in moving to support cable com-
panies through its network. New York Telephone announced
last February that it would conduct its first video dialtone trial
starting in February. The test will use American Lightwave
System's LiteAMp AM fiber transport equipment to deliver
Liberty Cable’s programming to more than 2,000 homes.

US West announced plans to build a broadband
coax/fiber hybrid network within its territory that could even-
tually support VOD-like service. GTE has had an experimen-
tal fiber-to-the-home network in Cerritos, CA, for several
years on an experimental basis to probe the market.

Incentive-based regulations could free capital

Part of the reason that Bell Atlantic is so active in New
Jersey may lie the local government’s relaxation of pricing
regulations. Traditionally, telcos have been forced to estab-
lish costs predicated on a “rate based rate of return.” That is,
they were allowed to earn 10% on their total investment
each year.

If telcos decided to get efficient and service more tele-
phones at a lesser cost, their profits would drop. On the con-
trary, the more “required costs” they could justify for their
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“Cable companies face one of
the most intense battles their in-
dustry has ever experienced ...
the barriers holding the telcos
back are withering away.”

phone service, the greater the profits they could reap in any
given year.

Needless to say, this regulatory framework did not inspire
cost reductions nor the desire to do more with less that pre-
vails in competitive industries. It also did not enable New
Jersey Bell to invest in other areas, like high capacity broad-
band networks. These were outside of what regulators saw
as justifiable costs for their basic service networks.

Last year, New Jersey passed legislation that said telcos
could propose new plans for the way in which services are
delivered on the condition that the prices for basic phone
service do not rise above a specific amount. This gave New
Jersey Bell the incentive to find ways at increasing the effi-
ciency of its network to improve its return on investment.

It also frees up the resources needed to build a broad-
band network. If this experiment in moving to incentive-
based regulation succeeds, perhaps more states will adopt it
as well. It will enable telcos across the country to begin fund-
ing the development of broadband networks needed to com-
pete in the video services arena with cable TV.

Video programming still not allowed

The one thing holding Bell Atlantic back is that it is still pro-
hibited from deciding upon the content of what is shown on its
network because of Judge Harold Green's 1984 Modified
Final Judgment (MFJ). For programming it must turn to inde-
pendent companies like FutureVision or Sammons. Under
the Video Dialtone Ruling announced by the FCC last July,
telcos are only allowed to own a maximum 5% stake in any
venture that provides program content through their network.

But Bell Atlantic, and presumably the others, want full
control. “When a customer tells us they want to watch a cer-
tain movie or program on our network, we want to be able to
secure it for them,” said Plumb.

Bell Atlantic recently sued the federal government for the
right to program the video on its network. It claimed that its
freedom of speech was being violated, citing that the
Supreme Court has ruled that video is a form of speech.
Plumb said the cable companies use this argument all of the
time when they fight regulations that stipulate they need to
carry certain stations.

The trial is set for late May. If successful it will give the tel-
cos a greater freedom in the deployment of video services to
the home.

Telephone companies may try other tactics to break the
limits of the MFJ. Last February, Rochester Telephone an-
nounced that it would open the local loop to full competition,
in exchange for the right to get into other businesses, like
cable TV and long distance carriage.

Rochester Telephone currently is serving 880,000 access
lines throughout more than 15 states in the Northeast, Mid-
west and South. It is in the process of experimenting with
video dialtone server technology developed by USA Video.

After Rochester Telephone's proposal, Ameritech fol-
lowed with a similar proposal. In a filing with the FCC, the
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“The telcos have, until recently,
maintained a gentleman’s
agreement not to move into each
other’s territory. Now that
agreement is over.”

Chicago-based company proposed to open its monopoly in
five Midwestern states to full competition. James Quello, act-
ing chairman of the FCC, has already endorsed the plan. He
called it a “big step in improving customer choice, strength-
ening the economy and providing good communication.”

Moving into cable directly

The FCC's Video Dialtone ruling put limits on telcos get-
ting into video services within their own territory. However,
that leaves open vast expanses where they can get into
video services outside of their area.

Recently, Southwestern Bell moved into Bell Atlantic terri-
tory with the acquisition of two cable TV networks owned by
Hauser Communications: Montgomery Cablevision Ltd. in
Montgomery County, MD, and Arlington Cable Partners in
Arlington, VA. The two systems currently serve 228,00 sub-
scribers and pass 390,000 homes.

The limitations on Southwestern Bell are relatively
minor and probably will be overcome in the near future,
predicted Bob Pepper, chief of plans and policy at the
FCC. Southwestern Bell will need to get approval to
transfer the permits as well as the microwave links under

its control, but that is a matter of bureaucratic procedure.

Southwestern Bell also will need to get a waiver on the
MFJ restrictions, which prohibits it from providing inter-LATA
(local access transport area) traffic. The satellite dishes,
needed to receive video channels from across the country,
are technically inter-LATA, but others in similar situations
have managed to skirt around this limitation. Also, Mont-
gomery County happens to span two LATAs, making the
provisioning of cable service there an inter-LATA affair. But
here again, this limitation is likely to be waived in light of the
circumstances. Southwestern Bell does not have a
monopoly on the wire going into the homes in these areas —
Bell Atlantic does.

Technically, they will have very different networks. South-
western Bell will have coaxial cable capable of supporting
tens of megabits of data, while Bell Atlantic will be able to
squeeze a little over one — in a single direction. On the other
hand, Bell Atlantic will have a switched network capable of
connecting any subscriber to a virtually unlimited stream of
voice or data. But when ATM comes around, it will level the
playing field enabling both to offer the same services.

So now, these two companies will be head-to-head in
competition. They both have extensive experience in in-
stalling phone systems, but only one would be legally capa-
ble of operating a video network on its own.

The inherent unfairness in this situation raised the ire of
Congressman Edward Markey (D-MA), chairman of the
House Committee on Telecommunications. Until last Febru-
ary, Markey was one of the greatest opponents to telco entry
into video services. In light of the Southwestern Bell pur-
chase, his mind may be changing.
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In a letter to the FCC last February he said, “It is my
view that in assessing the evolution of video programming
in this country since 1984, the prohibition on local ex-
change companies provision of multichannel video ser-
vices, in such instances where the local exchange compa-
ny owned the content of the video programming, has
served the public interest ... Recent development in tech-
nology and in the marketplace, however, paint a picture of
converging industries in a way that necessitates reassess-
ment of the policy structure governing both the cable and
telephone industries.”

Markey expressed concern that if cable companies could
offer the same services as telcos, then the potential for com-
petition becomes real. First Pacific Networks, based in
Mountain View, CA, is developing a system that will enable
cable companies to support phone service on top of their ex-
isting network. One representative claimed that cable com-
panies could sell monthly phone service for only $5 per
house — and still earn a profit.

The real advantage that telco competitors could have is
that they can pick and choose the best customers. Mean-
while, the incumbent telco is required to provide universal
service. This is how MCI managed to make inroads to AT&T
over a decade ago, and how competitive access providers
(CAPs) are undercutting the LECs today.

Markey continued, “At some point the technology and ser-
vice become indistinguishable between various market partici-
pants, and at that point the question becomes whether the
conditions and responsibilities for each market participant also
should be indistinguishable.” Toward this end, Markey ponders
if perhaps Congress needs to redraw the line in how such

“One (First Pacific Networks)
representative claimed that
cable companies could sell
monthly phone service for only
$5 per house — and still earn a
profit.”

“burdens” as universal access are carried by the marketplace.

Markey was emphatic that telcos should be restricted from
purchasing a cable company within their local area. This
would wipe out potential competition from both sides. But he
is uncertain whether the prohibitions on telcos owning pro-
gramming should be re-examined. He noted, “The need for
possible reassessment is heightened by the Southwestern
Bell purchase because the multichannel competitors in the
Washington, DC, suburbs will both be telephone companies.”

Perhaps more significant than all the legal implications of
the Southwestern Bell purchase lies in the new competition.
The telcos have, until recently, maintained a gentleman’s
agreement not to move into each other’s territory. Now that
agreement is over.

Meanwhile the cable companies face one of the most in-
tense battles their industry has ever experienced. One by
one, the barriers holding the telcos back are withering away.
Soon cable will face a competitor with greater experience in
the communications business and greater capital backing.
Perhaps the most powerful defense cable TV can raise will
lie in cooperation. CT
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Impulse PPV

(Continued from page 21)

tive. Second, the customer could
have tampered with the converter, in-
cluding blocking the reverse path.
Qube systems have experienced this
particular problem as customers
bought “CB filters” at electronics
stores, installed them on the input
cable connection blocking the reverse
path. Third, any one of the compo-
nents in the reverse path such as re-
verse amplifiers could have failed. Or,
the billing system may have the
wrong data obstructing the polling
process. Examples of wrong data are:
the wrong bridger amp number, the
wrong converter number, the wrong
BCU number, etc. All of these prob-
lems cause a loss in revenue. There
is, however, a way to deal with the
issue of no-answer converters.

Working the no-answer report is a
key task in the Cincinnati system and
should be in any IPPV system.
Among the tools needed are: lists of
no-answer converters, radios to con-
tact the reverse maintenance techni-
cians, access to the billing system,
etc. Standard troubleshooting tech-
niques are employed to find and fix
the problems. This is done one con-
verter at a time. There are some
things that can be done globally. One
method of addressing the no-answer
problem is to minimize the loss of
revenue by telling the Qube convert-
ers to not authorize for IPPV unless
they answer.

Cincinnati runs a SAP (subscriber
authorization prohibited) program,
which deauthorizes the box after 10
consecutive no-answer responses. In
the real-time domain of Qube, 10
minutes will elapse and then the con-
verter will no longer receive IPPV.
Should a converter be on an IPPV
channel and then become a no-an-
swer for whatever reason, the con-
verter also is deauthorized in 10 min-
utes.

Now let's look at how store-and-
forward IPPV technology works and
how it compares to Qube.

Store-and-forward, cable return

The dominant technology for IPPV
today is two-way capable, store-and-
forward (S&F). As the names sug-
gests, a reverse path is needed. In
some cases the phone system is the
return path. In others, cable return is
the choice. S&F is the name for the



converters’ response to requests for
IPPV authorizations and polling.

Today’s S&F converters present a
very customer-friendly way to choose
IPPV. Generally, a menu system is
used to walk the customer through
the choices. The menus can be
downloaded to the converter as can
other types of locally generated mes-
sages. The customer selects a movie
and then authorizes the converter.
The authorization can be achieved by
entering a PIN (personnel identifica-
tion numbers), by pushing the “buy”
button or some other means. At this
point the event has been purchased.
The converter stores the purchase in
on-board memory. Total storage ca-
pability may vary from vendor to ven-
dor. However, the number of storage
slots usually exceeds the customer’s
needs. When the storage memory be-
comes filled, the customer will get an
“authorization or access denied” style
of message and will not be able to
watch an event.

A control system, located at the of-
fice or headend, interfaces with the
billing system. This control system in-
structs the converters and polls them
for purchases. There are variations in
both instruction and polling tech-
niques. Some converter systems use
a strictly out-of-band technique. Oth-
ers use a strictly in-band technique
where data is amplitude modulated
on the FM aural carrier. And other
converter systems use a hybrid of the
two, putting high risk/high reward
data on an out-of-band carrier and
messaging data in-band on the aural
carrier. Technically speaking, data
could be inserted in the vertical inter-
val as well.

One example of a hybrid approach
is to transmit all converter service
level and on/off commands (typical
forward instructions) out-of-band,

“Reliability has been
a constant problem
for the Qube systems.
Today’s converters
have a tremendous
advantage over
Qube.”

while IPPV menus are downloaded to
the converter as in-band data on any
of the IPPV channels. Some convert-
er systems ask all converters, even
ones without purchases, to respond
to the poll. Others “quick poll” in ad-
vance to find out which converters
have purchases, and only these are
polled on the next poll cycle. Still oth-
ers tell the converters that have polls
to send back the IPPV data without
knowing which units have buys. This
last method usually requires a special
poll to find out which converters are
answering because the control sys-
tem doesn’t use a handshake system.
Within the different reverse polling
systems, different transmission meth-
ods are used. Some systems use a
dedicated reverse frequency for the
converter while other systems use a
shotgun approach by having the con-
verter send the IPPV data back on
four different reverse frequencies at
four closely spaced intervals of time.

Because there is such a variation
in technique, each converter system
may have its own unique set of
terms. Some vendors use different
terms for different types of polls such
as collections, sampling, quick polls,
etc. Understand the terms’ defini-
tions. It is a must so that educated
discussion can take place.

One important feature is polling

speed. Higher speeds translate into
more potential revenue. In order to in-
crease polling speeds, the cable sys-
tem is normally segmented into “col-
lection lines.” Collection lines are the
combination of throughput devices
that link the return path for the con-
verters’ IPPV responses to the control
system. By having many links operat-
ing in parallel, more converters can be
polled. In today’s systems, the collec-
tion lines may be getting the reverse
signal from different fiber nodes or
combinations of fiber nodes creating
some segmentation of the reverse
plant. Again, the more collection lines,
the faster the polling speed. Faster
polling speeds mean that more polls
can be taken, reducing the chance
that any converter’s purchase storage
will be filled. Typical polling speeds a
few years ago could have been in the
2,000 to 5,000 converters per hour
range. Today, the speed may be as
high as 35,000 to 50,000 per hour for
full blown IPPV collection.

Once the converters are polled for
the purchases, the control system up-
loads the data to the billing system so
that bills can be generated. This up-
loading process is a completely differ-
ent set of transactions that also need
to be understood because this pro-
cess can vary for different types of
converter and billing systems.

So, as a process, events are
stored in the converters and are for-
warded by the converters via the re-
turn path to the controller. Even later,
an upload transaction takes place
when the controller sends the IPPV
data to the billing system for inclusion
onto the customers’ accounts.

Operating with
store-and-forward

Obviously, focus is still needed on
making the return path as clean as
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possible just as with Qube. However,
the difference is that the reverse path
for S&F no longer dictates whether
an event can be purchased by the
customer. The reverse path is now
the focus for collecting these pur-
chases and generating billing. Just
as with Qube, there are no-answer
converters. Some of the same prob-
lems with the plant will cause the
control system to identify some con-
verters as no-answer. QOther prob-
lems experienced that cause no-an-
swers have been the installation of
VCRs upstream of the converter, the
disconnection of cable jumpers on
the back of the converter, the billing
system data base having the convert-
er off of the wrong collection line.
Eventually, the no-answer will lead to
an AD (authorization denied or ac-
cess denied) problem, which was dis-
cussed earlier.

At this point, the big concerns
about no-answers should be: 1) the
customer’s inability to purchase more
IPPV because the storage memory
has been filled without being collect-
ed, and 2) revenue is not being col-
lected for those events. The cus-
tomer getting an AD will generally call
the office at the time that they're un-
able to access the IPPV event. And
to get the problem resolved three
things could take place. First, the
CSR is able to determine that the
customer has caused a problem and
can walk the customer through a fix.
Second, is to schedule a service call
to resolve the problem, which is gen-
erally in the home. These two ap-
proaches assume that the converter
is in the customer’s home. This isn't
necessarily the case because a glob-
al addressable system sends the
same forward instructions to all
areas. The converter could be in some
other location, on a different collection
line.

The third possibility is for the CSR
to clear the converter’'s memory via a
command on the billing system. This
is not a very pleasant option because
of the implication. Since the convert-
er's memory holds the data for gener-
ating IPPV billing, any clearing of that
memory wipes out the potential rev-
enue represented by that data. The
customer's most immediate problem
is resolved — more events can now
be purchased. But a new problem
has just been created, loss of rev-
enue. At this point, the real problem
has not been resolved. The cause of



the no-answer and the subsequent
AD has not been determined or re-
paired. The converter's memory will
become full again, triggering another
call from the customer. Some earlier
versions of converters and control
systems allow this to take place. Be
careful.

The latest versions of converter
systems get around the clearing of
data by not allowing this to take
place. Also, they've incorporated a
way to get the data at a later time by
storing the data in the converter in
such a way that the IPPV data is
linked to a customer. This is done by
storing a customer ID with the event
number at the time of event pur-
chase. Even after a disconnect takes
place, or a converter is removed from
the home, unretrieved purchases can
be retrieved at a later date and added
to the customer’s account.

Qube vs. store-and-forward

By far the S&F system is more
simple in architecture than the Qube
system because no bridger switching
is needed. Creature features such as
multiple-layered menus are non-exis-
tent on the Qube system. The menus
for the S&F systems are very good
and getting better. Qube has no
menu system. The customer simply
tunes to a IPPV channel and autho-
rizes the event.

On the surface, Qube would ap-
pear to be a more simple converter
design than the S&F converter be-
cause of the lack of sophistication
and that very little memory is needed.
Qube system personnel would proba-
bly disagree with this observation.
Qube utilizes the converter status
data in some very imaginative ways.
S&F systems have techniques for
providing converter status like Qube,
but currently they are too slow or not

“When deciding on
the right type of
technology and
vendor for your IPPV
needs, don’t be afraid
to ask questions.”

developed enough to compare to the
real-time capabilities of Qube. Some
improvements may be on the horizon
for better statusing capabilities for
the S&F systems.

It's difficult to compare no-answer
rates because of the outside factors.
But, today’'s systems are not geared
toward analyzing the no-answer
problems. This isn’t just a fault with
the converter control systems. Gen-
erally, the billing systems should
share the blame. Most of today's
systems are capable of better no-an-
swer reporting if the converter and
billing vendors could agree on an in-
tegrated form of a no-answer report.
The controller knows which convert-
ers don't answer. The billing system
knows the addresses of these con-
verters. The report should blend the
two pieces of knowledge and issue
reports on a user-defined basis. Few
systems have a historical perspec-
tive to working no-answer reports, so
those of us who do, know its impor-
tance. We should take a leadership
role in defining and creating a set of
no-answer report requirements in
conjunction with the converter and
billing vendors.

Polling speeds are much faster
with Qube than the store-and-for-
ward systems — 200,000 converters
per minute vs. perhaps 50,000 per
hour. A futuristic look at the concept

of “metered service” might involve a
look back at Qube, since by default
Qube is identifying the program that
is being viewed. One method of me-
tered service would be that the cus-
tomer pays based on what is
watched, which is analogous to the
providing of electric service. This
could be on a per-channel, per-
month basis. Or, metered service
could be on a per-channel, per-
minute basis. With some minor soft-
ware modifications, Qube could per-
form a metered service data collec-
tion function. With the architectural
advances of cable systems incorpo-
rating the design of smaller and
smaller fiber nodes, a return to real-
time data collection may be attain-
able and desirable for the introduc-
tion of metered service.

Reliability has been a constant
problem for the Qube systems.
Today's converters have a tremen-
dous advantage over Qube.

Overall

Yesterday’'s system, Qube, is vast-
ly different from the store-and-for-
ward systems of today. The polling
speeds are faster with Qube, but
other factors suggest that S&F will be
a major step up. In Cincinnati, we've
learned from yesterday’s Qube tech-
nology so that we’ll be prepared
when selecting and installing a S&F
system. When deciding on the right
type of technology and vendor for
your IPPV needs, don’t be afraid to
ask questions. Be sure of the defini-
tions. And make sure your personnel
are properly trained for the technolo-
gy advancement you are about to in-
troduce. CcT

The author would like to thank Mike
Bertolino of the Cincinnati Division for
his contributions on this article.
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Movie-on-demand
(Continued from page 26)

channels the more competitive the
service will be with the video store.
Using the Figure 2 on page 26 as a
basis for determining the compression
ratio and bandwidth required, we can
simply decide the number of movies to
carry and the chart will tell us the
bandwidth and compression ratio re-
quirement. In order to compete most
effectively with the video store, we
need to provide as many channels of
MOD as possible. However, even with
50 MOD channels the system needs
600 MHz at 4:1 compression and 300
MHz at 8:1 compression. The ques-
tion becomes, how can we provide up
to 600 MHz of MOD and still provide a
standard analog service?

Preserve analog technology

It is apparent that MOD will require
digital compression to be most effec-
tive, however, analog delivery must
be preserved for some time because
of the high number of analog devices
in existence. If a system converted
100% to digital, it would require a dig-
ital terminal in every home. The cost
estimate of digital terminals when
they become available is between
$200 and $300. This would indeed be
an expense wasted on subscribers
not desiring to subscribe to anything
more than they have today.

Operating both an analog and digi-
tal tier makes economic sense as
well. It allows analog services to be
provided with a lower cost subscriber
technology to subs only desiring basic
cable services while MOD service can
be provided utilizing the more expen-
sive terminal to only those subs will-
ing to pay for the premium service.
Therefore, the system must be capa-
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Figure 3: Analog and digital signal carriage

Crossover area

ble of operating both an analog and
digital tier, at least for some time.

One way to operate both an analog
and digital tier is to determine a
crossover point in the band that pro-
vides sufficient analog channels but
also maximizes the number of MOD
channels. The challenge is determin-
ing the proper crossover point. Figure
3 demonstrates how an analog and
digital tier might look in the sub-
scriber’'s home.

The analog-to-digital crossover is
between 450 and 550 MHz. Today,
many systems have less than 450
MHz. However, every system being
rebuilt or upgraded is at least 450
MHz or 550 MHz and some are plan-
ning for 750 MHz. It requires a strate-
gic decision with foresight to know
where to stop the analog band. If the
analog band stops at 450 MHz, that
leaves 100 MHz for compressed digi-
tal. If the analog band is carried to
550 MHz, that leaves 100 MHz less
bandwidth for digital. And, in the long
run bandwidth used for digital could
be more valuable than analog band-
width. Therefore, while it is important
to preserve bandwidth for analog ser-
vices, it may be more important to de-
termine the proper crossover frequen-

cy.

Marketing MOD

Critical to the success of MOD is
how it will be marketed to sub-
scribers. It must be marketed in such
a way that motivates subs to buy
MOD instead of going to the video
store. First of all, it must provide a
large selection of movie titles. While
MOD may never have the number of
movies that a video store has, it must
have sufficient titles that allow cable
to effectively compete with the video
store. Release windows of movie ti-

COMMUNICATIONS TECHNOLOGY

tles must be equal to or earlier than
their release to the video stores. The
challenge to the cable industry is justi-
fying equal or earlier release windows.

If MOD is to capture some of the
video stores’ revenue, its price must
be competitive. Today, PPV is offered
at a premium to subscribers for
movies that have been in theaters for
sometimes a year and in the video
stores for months. Clearly cable
should demand a premium for deliver-
ing first run movies to the home. How-
ever, if the price is too high, sub-
scribers will opt to drive the five to 10
minutes and rent at the video store.
Price sensitivity is high for movies and
the cable industry will have to adjust
the price until it finds the price point
that subscribers are more willing to
buy MOD instead of going to the video
store and renting the same movie.

In addition, if MOD is to be suc-
cessful, the technology must allow or-
dering of movies to be simple. The
home terminal should employ a “tease
and sell” method to encourage the
subscriber to buy movies. This in-
cludes showing the subscriber a free
preview and encouraging the buy with
on-screen prompts. The purchase se-
quence should be no more than a few
key strokes on the remote control.

Summary

MOD is the next new PPV technol-
ogy to be deployed. The key is to pro-
vide a service that more closely re-
sembles the selection and conve-
nience of a video store if the industry
is to compete more effectively with
video stores and grow its PPV rev-
enues. However, this cannot be ac-
complished without the proper tech-
nology.

Systems must be designed with
extended bandwidth and eventually
use digital compression technology.
Operators must carefully plan their
upgrade strategy and take into con-
sideration how much bandwidth to
build and how much to leave analog
without changing the appearance of
the service to subscribers. The tech-
nology also must be simple for the
subscriber to use and not be intimi-
dating. Decisions we make today
largely impact the way MOD will be
implemented in each of our systems.
If carefully considered, these deci-
sions will result in a MOD PPV ser-
vice that competes effectively with
video stores and provides revenue
growth to the industry. CT
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Subscriber-ready

cable?
(Continued from page 36)

of cells or characters that represent
one letter or one region of the screen.
Within each character we can choose
which cells to illuminate. Consistent
with modern practice, we show char-
acters that are made up of cells in a
5x7 array. This is about the minimum
size array that will make acceptable
characters.

In a character-based environment
we have characters, which are prede-
fined sets of cells illuminated. We
need only transmit the identity of the
character we wish to display. If we just
want to display letters and numbers
we need only 36 characters. Since we
might want to display some punctua-
tion and perhaps some special sym-
bols (such as arrows) we expand our
library of characters to, perhaps, 64.

We thus need transmit only one
piece of information — the character
we wish to display. We also may
transmit certain optional attributes
such as the character color, whether it
should blink and whether to allow the
picture to show through cells not illu-
minated or whether to make the non-il-
luminated cells an optional color.

Sixty-four characters can be
uniquely defined using only 6 bits of
information. Add a few bits for at-
tributes (color, blink, etc.) and you still
have only a few bits to completely de-
scribe the space occupied by the char-
acter. The penalty we pay is that we
cannot display anything that is not in
our predefined character set. If a sys-
tem wanted to display its logo, it would
be out of luck unless it could be made
out of the predefined characters.

The alternative is to provide bit-
mapped graphics as shown in the lower
part of Figure 4 back on page 36. Here
we work with the same basic character
space but we specify individually the
cells to be illuminated. We can make
any shape we wish. We could expand
the cell structure to the entire TV
screen, specifying any display we want-
ed. The penalty is the amount of infor-
mation we must transmit (and store in
the cable box). Rather than transmit 6
bits to specify the character, we now
must transmit 5 x 7 = 35 bits, the con-
tents of each and every cell in that char-
acter space.” Thus, we went from 6 bits
to 35 to describe the cell group, and we
haven't described any attributes. This
adds cost to the box and delay in the
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transmission path, as we must trans-
mit and store much more information.
As the cost of memory has come
down, second-generation advanced
boxes will be able to add limited bit-
mapped display features, though the
manufacturer is still walking a tight line
between acceptable displays and cost.

Virtual channels

With expanded OSD capability and
higher bandwidth addressing systems,
it will be possible to display virtual
channels — channels that consist of
only text and limited graphics. They
don’t take up 6 MHz of cable spectrum
as do real channels, but they look like
character and maybe graphic chan-
nels to the subscriber. These could
carry messaging, news, sports scores
or whatever else someone wants to
program.

The virtual channels will look the
same as would teletext channels,
which introduces a whole set of mar-
keting concerns. Teletext is big busi-
ness in Europe, but all of the experi-
ments in North America have led to
discontinuance of the service. Many
reasons have been advanced for the
failure of teletext in North America, but
they usually seem to come back to the
fact that not enough people cared.
Was this because none of the experi-
ments of the early '80s reached a criti-
cal mass of users? Did the users not
have the right services? Was the
billing structure wrong? We will likely
open up all of these old issues again
as converters having the capability for
virtual text channels are deployed.

On-screen program guides

Of all the enhancements due out,
probably none is as potentially as sig-
nificant to the subscriber as is an on-
screen program guide. These are
often called electronic program guides,
or EPGs. A number of proponents are
positioning themselves now to be
providers of EPGs. These will display
a grid (usually) of program choices
now and for the next few hours. To
watch a program, all a subscriber
need do is to scroll through the list
(which will take many screens), find a
desired program, press a button on
the remote control and the box tunes
to that channel.

The concept may be expanded to
what has been called a mood guide —
a packaging and presentation concept
in which the subscriber indicates pref-
erences for types of shows (sports,
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news, movies, etc.) and all of the
available selections are presented.
Some have even suggested that a
subscriber could identify himself to the
box, which would keep track of the
programs watched over some length
of time. After that the box would rec-
ommend shows of the type that the
sub has watched in the past.®

A related advancement is that, with
an IR blaster (more on this later), it will
be possible to instruct your VCR to
record the show on now, or to program
it to record a later show. (The convert-
er knows the selected show, so it can
tune accordingly.)

The technology to do this is in ad-
vanced development now, but several
things must happen before on-screen
guides become a reality. Several pro-
ponent systems are being developed
and each has its own patents and pro-
prietary developments. There may be
some conflicts between these. In addi-
tion, the infrastructure must be com-
pleted to allow the correct program
guide information to be downloaded to
each headend. The headend must add
the correct channel information (not
needed by the couch potato, but need-
ed by the box) and perhaps correct
times. Local programming information
must be added somehow and last
minute changes must be accounted
for. If the program guide information is
sold to subscribers, it must be tagged
as to what information is to be provid-
ed to which subscribers.

National program information will
likely be distributed to subscribing
cable systems on the vertical blanking
interval of one or more programming
services. PBS has been exploring this
method of data distribution for a long
time. This information will be delivered
to headends, where it must be mas-
saged for local needs, and distributed
on the cable system.

All of this will take time to work out,
but the boxes to use the displays are
being designed now. Some manufac-
turers are planning to use their own
proprietary format for data transmis-
sion and display, with a computer sys-
tem at the headend to translate any
providers’ data to that format. Others
are planning to offer the format of one
of the on-screen guide providers only.
The fact that this area is so fluid brings
us to another of the new features.

Downloadable software
The cost of RAM (random access
memory) is coming down sufficiently to



encourage manufacturers to include
the capability of downloadable soft-
ware. The boxes will be shipped from
the factory with software installed in
some sort of RAM. (We prefer the
term modifiable memory as being
more descriptive, but we shall reluc-
tantly conform to the accepted practice
of calling it RAM.) This RAM may be
constructed of any one of several
available technologies. It must be
electrically alterable but it must survive
for an extended time without power
being supplied to the converter. This
can be achieved with battery backup
of static RAM or with electrically
erasable permanent memory of sever-
al varieties. The only software in ROM
(read only memory — the traditional
way of storing programs in converters)
is a small kernel that permits the man-
ufacturer to download new software
using the normal addressable data
link.

Security considerations will probably
dictate that the download of new soft-
ware not be something that can be
done from equipment normally installed
in the headend. Manufacturers will likely
want to bring in new software and
maybe hardware to effect the download.

Having the capability to download
new software protects the operator
from a situation in which new features
are needed, or the industry goes a dif-
ferent way with a certain “look and
feel.” Operators can download new
software to meet new demands. It
would be a surprise if one or more
converter manufacturers don’t eventu-
ally need to download new software
for the EPG, because the concepts for
EPG are so very new. We will likely
decide in three to five years that what-
ever we did in 1994 was not right and
we need to change it.

IR blaster

This is a concept in which an ex-
tension from the converter contains
an IR transmitter that is placed in
front of the VCR's remote control re-
ceiver to allow the converter to talk to
the VCR. The concept also can work
in reverse: Some VCR manufacturers
have announced VCRs with a blaster
to control the cable box. Through this,
the VCR can be controlled just as if
you were using its remote control.
This is the way that the EPG can be
used to control recording of pro-
grams.

Expansion ports

The box needs to have some place
to plug in the IR blaster, as well as
other not yet developed interfaces. Ac-
cordingly, new converters will incorpo-
rate some sort of interface with the
outside world. The interface could be a
PC-compatible serial port, but will like-
ly be something simpler and propri-
etary due to cost considerations. One
concept is that it will be used for the IR
blaster. Another possible application is
to control a remote converter for
recording.

Remote or dual converter

A long-time problem has been that
it is not possible to watch one scram-
bled program while recording another.
One solution is to build a dual convert-
er, one that has two tuners and de-
scramblers. One is used for the TV set
and the other for the VCR. Most of the
circuitry of the first converter must be
duplicated for the second, but there
could be savings in the power supply,
case, remote control and remodulator.
Onl