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Start Making Your FCC
Video Tests - Now!

Now there’s a complete (and affordable) answer to baseband
video testing. The new VIG791 CATV VITS Insertion Generator
and VSA794 CATV Video Signal Analyzer give you the versatility
and convenience you need to performance test any headend faster
and easier than ever before, without interference or interruption
to your customer’s service. Here's what you get:

* One-button automated measurements and test signals for:
;l_wf Cgmp/ete Fce . - Differential Gain and Phase
4160 Testigg-ieaht — Chroma to Luma Delay

— In-channel Frequency Response
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F —A g — Percent Modulation
e R VRS WAL VAR ] * Direct digital readout of all measurements with no
. " — "' S S calculations or interpretations from the only digitally
" — U e, Bmi=] & = automated full function Waveform Monitor/Vectorscope
- e mEs = == * VITS mode generator allows testing on active channels
3= y w L TEe] without service interruption
o e * Exclusive simultaneous generation of two test signals to
EEm & o e TR TR allow complete testing with one setup and test procedure
- ; 8 \_1-‘ D:"Q """" @ """"" @ ’”Q . Eas.y .amd’ accurat? FCC required tests with minimum
y training and capital expense
* Plus, much more.. .. .. and all for less than $9000

VSA794 CATV Vide
Signal Analyzer . /

Call your cable sales representative today at
1-800-SENCORE, ext. 703 to learn more
about these new, exciting instruments designed
exclusively for the CATV industry.

ViG791 CATV VITS
Insertion Generalo

Call 1-800-SENCORE ext. 703

(736-2673)

SENCORE

3200 Sencore Drive, Sioux Falls, SD 57107
PH(605)339-0100 FAX(605)339-0317
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Signs of True Leadership

INNOVATION

IN THE TRILO

L | &,

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

Theorists had long recognized that
' plain air would make the

Call or write for free samples and brochure: Trilogy Communications, Inc.,
2910 Highway 80 East, Pearl, Mississippi 39208. 800/874-S649 601/932-4461

GY TRADITION

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

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

Trilogy g

COMMUNICATIONS INC.
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THE FCC
IS NOT THE
ONLY GROUP
REDUCING YOUR
PROFITS...

YOUR MDU
“CUSTOMERS" ARE
STEALING MILLIONS
FROM YOU.
THIS IS MONEY YOU
CAN NO LONGER
AFFORD TO LOSE.
CALL THE INDUSTRY
LEADER IN
HIGH SECURITY
ENCLOSURES
AND LET US SHOW
YOU HOW TO STOP
MDU THEFT
AND IMPROVE YOUR
BOTTOM LINE!

Cable Security

801 FOX TRAIL

OPELIKA, ALABAMA 36803
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1-800-205-288-1507
205-742-0055
FAX 205-742-0058
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EDITOR'S LETTER ‘g :

DirecTv: They're heeeere ...

As | write this month’s editorial, I'm
in the middle of an extended over-
seas business trip. But the day before
this trip began, DirecTv arrived in Den-
ver. The night prior to the official
launch, | visited two of the stores that
would be selling the direct broadcast
satellite dishes and receivers: Sears
and a nearby audio/video specialty
store. Neither store could sell the
equipment that night, although the
audio/visual store gladly took my
money on the understanding that cus-
tomers who prepaid could pick up the
equipment the next day. | opted for the
$699 basic package and self-installa-
tion.

To give you an idea of the public’s
initial interest in direct broadcast satel-
lite (DBS), the package | paid for was
one of four remaining out of the store’s
entire launch allocation. At least for
now, people aren't finding the equip-
ment's moderately high price to be a
deterrent. According to the store man-
ager, the public has been about 50/50
when it comes to choosing between
the basic equipment setup and the
$899 deluxe version, and many are
paying an additional $199 for installa-
tion. The competition here, and we had
better take it seriously. The competition
is here and we had better take it seri-
ously. Whether or not it's only a short-
term concern remains to be seen.

All of the stores selling DirecTv (and
companion service USSB) have im-
pressive in-store demos, often on big-
screen TV sets. As you might expect,
clear sky picture quality on these com-
pressed digital video services is quite
good. | could tell which channels had
higher data rates — typically fast-
paced sports and similar channels —
and which ones had lower data rates.
The high data rate channels have ex-
cellent picture quality and lower data
rate channels exhibit some slight mo-
tion artifacts.

Although | didn’t have time to do the
installation before heading overseas, |
did look through the accompanying
documentation and tinker with the re-
ceiver a bit. It's pretty easy to set up
and operate — there is no question

that this package was designed with
consumers in mind. For example, if
you're doing your own installation and
dish alignment, you simply enter your
ZIP code into the receiver and its on-
screen display tells you where to point
the 18-inch antenna.

DirecTv's basic channel lineup in-
cludes 24 channels for $21.95 per
month. These are the same channels
carried on cable systems: ESPN,
CNN, Discovery, etc. The channel line-
up is supposed to change a bit in a few
weeks, after implementation of the re-
cently launched second co-located
satellite. As | understand it, a basic
lineup will be provided, and the user
will have a choice from an additional
tier of channels, plus access to pay-
per-view (PPV). I'll pass along the de-
tails as | get more information. I'll also
keep you informed about long-term
quality, reliability and overall opera-
tion.

The point of all this? Simply that we
need to understand our competition. |
personally believe that DBS has the
greatest potential of any competitor to
erode our subscriber base — perhaps
by as much as 10%. It won’t happen
overnight and the more we know about
it, the more we can do to avert that
threat. Stay tuned.

Ronald J. Hranac
Senior Technical Editor

COMMUNICATIONS TECHNOLOGY
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And Extend Shield
Effectiveness with Belden
CoreGuard™ Drop Cable.

Belden extends the life of installed drop
cable, and its shielding effectiveness, with
the CoreGuard line of corrosion-resistant
drop cables. A non-drip gel barrier

is used in all CoreGuard cables

to iImprove corrosion resistance, - ot
prevent moisture penetration and

extend the life of the drop. Request a

copy our Technical Bulletin with CoreGuard
test results, and a Belden Cable Television
Catalog today by calling:

1-800-BELDEN-4

Belden

Copynght 1994, Belden Inc

The Bare Fiber
Adaptor Kit

The only kit on the market that offers the
flexibility of interchangeable, reuseable
connector modules.

Applications for temporary connections to
OTDRS, Power Meters, Light Sources,
Talksets, Data & Telecom Equipment,
Demo Equipment and "Dark" Fiber.

® |deal for use in acceptance testing of fiber
before and after installation.

@ Make the BFA Kit a part of your fiber optic
installation, troubleshooter and restoration

tool kits.
. . Just cleave the fiber and insert into the
For more information call: adaptor body until the fiber is flush with the
1-800-BFA-KITS connector face. Release the pressure foot

FAX: 717-296-8606 and you are ready to go!

i inati ilable.
Other kit combinations available Ask abour our Precision Fiber Stop (PFSw).

The PESws is designed to ensure that the bare fiber
is precisely in alignmenr with the end
of the fiber connector fuce.
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The TVM550 expands bandwidth to make agile modulation hotter than ever.

Standard’s TVM450 was a revolu-
tion — the first frequency agile, PLL-
controlled, broadband heterodyne
modulator capable of near-crystal
performance without heavy post-
filtering.

Now the TVM550 is making agile
modulation hotter than ever.

With the TVM550, you get a re-
broadcast quality modulator with
noise- and spurious-free RF output
and ultra-stable, artifact-free agile
PLL synthesized tuning anywhere
from 54 to 550 MHz. So you can co-
ver a much bizger slice of the broad-
band spectrum with one device.

And if that's not enough to make
the TVM550 sizzle, there’s more.

Talk about integration.

Shar on rack space (and who isn’t)?

The TVM550 is designed to accept
the seamless integration of options,
inchuding the CSG60 BTSC/MTS

STereo generabor and automatic

rack space, external wiring and AC
power requirements, and reduces
heat generated in the headend.

A few refinements.
The TVM550 also offers some very
refined, practical features to make
operations simple and obvious.
Video and RF test ports, a seven-
segment deviation meter and
BTSC indicator are all convenient-
ly located on the front panel, while
d FCC frequencg (Vi

Get it while it’s hot.
When you add up all the TVM550
can do, it’s easy to see why it’s
becoming a very hot seller. But you
don'’t have to take our word for it.
Call us, and we'll send you comglete
specs and pricing. And if that’s not
enough to convince you, we'll set it
up &nd show you - in your facility
or 01rs.

Call today. We want to prove the
TVMS550 is one hot idea where you
won't get burned.

The Right Technology for Right Now.

ANRT AUQIR
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LETTERS

Installer pay
observations

In response to Ron Hranac's editorial of
July 1994 in Communications Technolo-
gy, | wish to make the following observa-
tions and comments. The subject is the
issue of installer wages and pay sched-
ules for the cable TV industry in general.

The main thrust to the matter is the
fact that the position of installer is about
at the entry level for the industry. Not so
with the telephone company. | wonder
how many of us remember the day our
telephone was installed. | am old enough
to remember. The company truck was
shiny and clean with a ladder and wire
reel attached. The installer was pleasant
and took time with the customer regard-
ing the telephone location and the instal-
lation procedure. Work proceeded in an
efficient manner followed by a thorough
cleanup after testing the service. A quali-
ty job to say the least. Obviously, the
telephone installer is regarded as an ex-
tremely important person (mainly be-
cause of customer contact).

This situation is not so with the cable
TV industry. Often contract installers, not
company employers (who are paid by
the number of jobs they do per day) is
the usual installer scene. Many cable op-
erators do not monitor properly the con-
tractors’ work and often do not discover
the poor quality of the installs until the
problems occur.

The philosophy of operation between
the two industries is markedly different.
The telephone company designs equip-
ment for a 40-year service life. Since
many manufacturers had problems
building such durable equipment the
telephone company manufactured its
own equipment (Western Electric). Also,
a level of company profits were invested
in research with many discoveries bene-
fiting ourselves and our government.
(The transistor being one that most of us
know.) Telco management’s attitude fo-
cuses on quality service and products
with high system reliability.

The attitude of the cable TV industry’s
upper management and owners seem to
be improving somewhat but many
changes have to be made. Instead of
being concerned with quality of service,
survival of the enterprise was most im-
portant with cable management. The
process of starting a cable system was to
first win a franchise war, which caused fi-
nancial hardships at the outset. Interest
rates from borrowed money with startup
costs and price escalations occurring be-
fore turn-on added more financial bur-
den. No wonder management was
watching pennies. Still even when sys-
tems matured and when finances were
getting under control, cable manage-
ment failed to realize that the people who
had stuck with them through all those
cold suppers were overdue to be paid
back. Cable system owners and senior

management instead sold some of their
systems at the top price and got out or
mortgaged same to buy more systems.
The fact here is if cable is going to be a
major player in the information super-
highway, an attitude change is in order
and cable system operators will have to
examine their management style. If not,
it will not be much longer before the tel-
cos will start delivering video services to
their customers and go it alone. All many
telcos have to do is expand the band-
width capabilities at the local exchanges
to provide video and high-speed data
services to homes and businesses.

Eugene R. Bartlett

Reliability definition

In the July 1994 issue of CT the authors
of the article, “Network availability and
reliability” state: “Reliability is the proba-
bility that a system will fail in a given peri-
od of time or it can be defined as the fre-
quency of equipment or network failures
as a function of time.”

This is not correct. Reliability is “the
probability that a system will perform its
intended function for a given period of
time under stated environmental condi-
tions.” (This is from Reliability Training
Text, IRE-ASQC, March 1960.)

Ralph L. Auer
Lightning Eliminators & Consultants

10 OCTOBER 1994
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In the year 2000, what type of
terminal enclosure will be protecting
your connections? For longevity,
flexibility and economy, look to
CableTek for your current and future
needs.

v

1150 Taylor Street » Elyria, Ohio 44035
(216) 365-3889
Toll-free 800-562-9378
Fax (216) 322-0321

dblele
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FULLY AUTOMATED
COMPLIANCE TEST SYSTEM

FACT: Semi-annual proof of performance testing is here to stay!

FACT: Manual FCC proof tesfing is time consuming, expensive and
(reates excessive, aggravating outages!

FACT: Iguard™ cuts the workload for your overburdened technical

\ staff with total measurement automation!

FACT: ANguard™ does more and costs less than any other
monitoring system!

\\
~_ FACT: When proof time rolls around again have
our FACTS. and you won’t roll your trucks!

\ L/
Commltted to Quahty

1900 AM Drive @ PO Box 9004  Quokertown, PA 18951-9004
Tel: (215) 536-1354 FAX (215) 536-1475

For more FACTS and a demonstration call AM today! ' 1 (800) 248-9004
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FCC: Initial
compatibility rules

The following report was prepared by
the National Cable Television Associ-
ation. It summarizes the FCC's First
Report and Order and accompanying
regulations on equipment compatibili-

ty.

On May 4, 1994, the Federal Com-
munications Commission released its
first Report and Order and regulations
regarding compatibility between con-
sumer electronics equipment and
cable systems. Subsequently, on May
13, the commission released an erra-
tum correcting certain errors and con-
tradictory statements in the Report
and Order.

The FCC decided to delay consid-
eration of a “decoder interface” stan-
dard for new equipment for 90 days
pending the outcome of work by the
Cable-Consumer Electronics Compat-
ibility Advisory Group (CAG), which is
comprised of representatives from the
cable TV and consumer electronics in-
dustries. The FCC also decided not to
adopt digital transmission standards
for cable at this time.

The new compatibility rules, which
implement the statutory requirements
in Section 17 of the 1992 Cable Act,
generally incorporate the recommen-
dations of the CAG. In summary, the
rules require cable operators to:

1) Allow set-top devices that incorpo-
rate remote control capability to be oper-
ated with subscriber-owned remote con-
trols by May 31, 1994;

2) Refrain from scrambling program
signals carried on the basic tier of ser-
vice by July 31, 1994;

3) Offer subscribers supplemental
equipment to enable them to use the
special features and functions of their
TV equipment with cable service by Oct.
31, 1994, and

4) Provide a consumer education pro-
gram to inform subscribers of potential
compatibility problems and methods for
resolving such problems by Oct. 31,
1994.

With regard to new equipment, the
compatibility rules provide technical
standards for “cable-ready” TV equip-
ment and require that both “cable-
ready” consumer TV equipment and
cable systems use a standard cable
channel plan.

In formulating the new rules, the FCC
adopted the three-phase plan it recom-
mended to Congress in an October 1993
report on compatibility. The first phase
seeks to provide immediate relief for the
existing base of equipment. The second
phase would specify certain measures
and new equipment standards for both
cable systems and consumer equipment
manufacturers in order to achieve more
effective compatibility in the near future.
The final phase would develop stan-

dards for the next generation of cable
and consumer electronic equipment, in-
cluding cable digital transmissions.

With the exception of the basic tier,
the new rules allow cable operators dis-
cretion in determining the appropriate
method of protecting their programming
from theft. But the FCC intends to issue
further notice of proposed rule making
on whether to permit scrambling of any
regulated services and to continue pur-
suance of policies to promote the use of
“in the clear” signal delivery security sys-
tems, such as interdiction and multi-
channel descrambling.

Supplemental equipment

The rules require cable operators
that utilize scrambling techniques to
offer their subscribers supplemental
equipment to enable operation of spe-
cial features and functions of TV re-
ceivers and VCRs that make simultane-
ous use of multiple signals. This equip-
ment includes devices such as bypass
switches and set-top boxes containing
multiple descramblers and/or timers
that can be programmed to tune to al-
ternative channels sequentially.

In an effort to further reduce compati-
bility problems, cable operators also are
required to offer their subscribers the ca-
pability to receive “in the clear” all sig-
nals that do not need to be processed by
descrambling of other special circuitry in
a set-top device. This capability is gen-
erally accomplished through a bypass

(TELTE RECENVER

DXl W OR'“’

A hli(gh pérformance IRD worth
ing space for.

Only the DIR- 657 Satellite Receiver combines
the highest level of video performance with the most
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advanced features available. The DIR-657 also
offers you a clear display of functions and easy
access fo a long list of features including:
» RS-250B Broadcast qualify performance
» Selectable IF bandpass filters, 24 or 30 MHz
» Optional RS-232C interface for remote operation
» Two frequency synthesized audio subcarriers
For more information on an IRD with a sizeable
difference call DX Communications at (914) 347-4040
or write; 10 Skyline Drive, Hawthorne, NY, 10532,
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switch or internal bypass circuitry in a
set-top box.

Recognizing that cable operators
need the flexibility to tailor supplemen-
tal equipment to the needs of individual
subscribers, the rules only identify gen-
eral compatibility problems and types of
supplemental hardware to address
those problems.

Cable operators will be allowed to
charge for this equipment and its instal-
lation in accordance with the applicable
rate regulations for customer premises
equipment used to receive basic ser-
vice. Subscribers are permitted to ob-
tain supplemental equipment from re-
tailers, rather than from the cable sys-
tem.

Scrambling of basic service tier

The rules prohibit scrambling of sig-
nals carried on the basic tier, including
“nonmandatory” signals. This rule is de-
signed to promote compatibility by elimi-
nating the need for set-top devices for
basic-only subscribers.

The commission stated that it will
consider prohibiting cable operators
from scrambling signals carried on any
other regulated tier that were not scram-
bled prior to passage of the 1992 Cable
Act in an upcoming Further Notice.

The basic tier scrambling prohibition
provides for waivers to cover instances
where cable operators may need to
scramble basic signals to prevent theft
of service. Under the waiver procedure,
cable operators must send notices con-
taining specific language to subscribers
no later than 30 calendar days from the
date the notification was mailed to com-
ment on the waiver request.

UP CH /FREQ ON/OFt
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Remote controls

The rules require cable operators to
allow their set-top devices to be operat-
ed with subscriber-owned remote con-
trols or otherwise take no action to pre-
vent the use of such remote controls.
According to the FCC, cable operators
are obliged “to actively enable the re-
mote control functions of set-top devices
where those functions do not operate
without a special activation procedure.”

Cable operators also are prohibited
from changing the infrared codes used
to operate the remote control functions
of their set-top devices so as to disable
subscriber-owned remote controls.

Consumer education

The consumer education program
requires cable operators to provide
written information on compatibility to
subscribers upon initiation of service
and annually thereafter to all sub-
scribers. These notices inform sub-
scribers of potential compatibility prob-
lems and the methods for resolving
such problems, including the availabil-
ity of set-top converters and remote
control units from third parties.

In an effort to protect cable security,
however, cable operators are only re-
quired to notify subscribers of the
availability of basic converters that do
not contain descrambling or other ac-
cess control functions.

With regard to informing sub-
scribers about alternative sources for
remote control units, cable operators
must identify the models of set-top de-
vices that they provide and include a
representative list of the remote con-
trol units currently available from re-
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tailers that are compatible with these
devices. This list must be current as of
no more than six months before the
yearly consumer information mailing.
Operators will be held to a “good faith”
standard in complying with this re-
quirement.

The remote control notice require-
ment applies to all cable systems,
whether or not they offer their sub-
scribers the option of renting a remote
control.

Cable operators were required to
allow their set-top boxes to be operat-
ed with subscriber-owned remote con-
trols by May 31, 1994. Cable opera-
tors are prohibited from scrambling
basic tier signals, unless they seek a
waiver, as of July 31, 1994. The other
rules for existing equipment will be ef-
fective Oct. 31, 1994, except the re-
quirement for cable operators to pro-
vide set-top devices with multiple
tuners, which has been delayed until
Oct. 31, 1995.

Decoder interface

The commission concluded that a
standard interface connector, or de-
coder interface, should be employed in
future "cable-ready" consumer TV
equipment along with a component de-
scrambler/decoder device to be pro-
vided by the cable operator. The de-
coder interface standard will update
the current EIA/ANSI 563 MultiPort
standard in order to accommodate
cable systems that employ scrambling
systems.

The set-back decoder interface de-
vice is expected to include 20 pins, plus
both RF and IF connectors. The com-
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panion component descrambler/de-
coder that will be provided by the
cable operator plugs into the interface
and eliminates the need for a set-top
box. The updated decoder is capable
of serving all existing scrambling tech-
nologies and accommodating new
cable transmission modes and ser-
vices including analog, modulated dig-
ital and baseband digital technology.
The commission advised that the de-
vice provide capability to separate ac-
cess control function from other non-
security functions.

The commission gave CAG and the
joint cable/consumer electronics engi-
neering committee (JEC) an addition-
al 90 days to complete the new stan-
dard. After that time, the FCC will
adopt specific rules, including whether
to allow cable operators to charge

separately for component descram-
bler/decoders.

Cable-ready
consumer equipment

The rules apply the technical stan-
dards for cable-ready consumer elec-
tronics equipment only to devices
specifically marketed as cable-ready
or cable-compatible.

In order to differentiate cable-ready
products from products with features
intended for use with cable service,
the rules require that consumer TV
sets and VCRs that meet some, but
not all, cable-ready standards be la-
beled with an advisory on the device
and its packaging. Any equipment that
does not fully comply with the FCC
standards may not be marketed with
cable-ready or cable-compatible ter-

minology associated with it. The label-
ing and advisory requirements do not
apply to remote control units.

The FCC will require cable-ready
consumer equipment to tune all cable
channels specified by the EIA 15-132
standard up to a minimum frequency
range of 806 MHz. This channel plan
will not be required for reception of
digital signals.

The rules also generally incorpo-
rate the CAG recommendations on
cable-ready receiver performance
standards, including adjacent channel
interference, conducted emissions,
radiated emissions and input selector
switch isolation.

The rules subject cable-ready TV
receivers and component descram-
blers/decoders to existing verification
procedures, rather than to more strin-

PROTECTION AND FLEXIBILITY
IN THE AIR AND UNDERGROUND

“INTEGRAL...MAKING A WORLD OF DIFFERENCE”

FEATURES

WIGHEST PERFORMING LUBRICATION

SYSTEM

® CABLE PRE-INSTALLED IN CONTINUOUS e REDUCED INSTALLATION COST

LENGTH DUCT
e HIGH DENSITY POLYETHYLENE

o FIELD ENGINEERING TRAINING/SUPPORT o INSTALLATION EFFICIENCY & SAFETY

o CABLE WARRANTY

Exclusive Representative:
Channell Commercial Corporation
Call: 800/423-1863

Channell Commercial Canada, Ltd.
kﬂul)/:i87-8332 +416/567-6751

IN PROTECTION &
FLEXIBILITY FOR
CABLE INSTALLATION

MESSENGER-ON-DUCT:

BENEFITS

o EASE FOR FUTURE UPGRADE
AND MAINTENANCE

o EXTENDS LIFE OF PLANT

o REDUCED RISK

EXPERIENCE THE BENEFITS OF CABLECON™
BY ARRANGING A DEMONSTRATION.
CALL INTEGRAL: 800/527-2168

ELIMINATES LASHING
AND SPEEDS UP INSTAL-
LATION & CABLE RES-
TORATION IN AERIAL
CONSTRUCTION

% INTEGRAL

CABLECON™ PRODUCTS FOR OVER 30 YEARS

INTEGRAL CORPORATION
P.0. BOX 151369

DALLAS, TEXAS 75315
214/818-5100 800/527-2168
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“STEALTH SAM

Stealth SAM... Put stealth technology
right in your hand! The new handheld
Stealth SAM is our latest high-perfor-
mance SAM.

Fast/Full-featured... Use your Stealth
SAM to measure individual carrier
levels, C/N and hum without deacti-
vating channels, even digital signal
levels. Plus, it performs our unique
Sweepless Sweep’, spectrum analyzer
display and, automated FCC 24-hour
testing and logging.

Stealth SAM does all this with a 5 to
1,000 MHz frequency range, standard.

Easy/precise viewing... View the com-
prehensive collection of measurements
on a convenient LCD spectrum display
that’s easy to see even in bright sun and
under wide temperature extremes.

MORE PORTABLE.
JUST AS AFFORDABLE.

You’'ll wonder how we squeezed so
much capability into this high-perfor-
mance SAM. The Stealth SAM is just
part of the complete line of Stealth prod-
ucts and quality test equipment from
Wavetek.

Call 1-800-622-5515.

Wavetek.. . partners in productivity
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DAWN... S
THE SATELLITE

COMMUNICATIONS SPECIALISTS

LET TR
SNOW S5
b= 5 '?"“

And, unlike same companies, our
commitment to you does not end eruices .
there — we continue to provide 4 Techmcal Assistance ‘
engineering and ¢ Design and Engineering
technical support ¢ Installation
even after the sale. & Feld Service

Dawn Satellite delivers only
quality products with unparalleled
service, in a very cost-effective
manner. We will prepare you to
meet the dawn of a new age in
satellite communications.

é\‘\y;\t‘ N
R Call Toll Free

s = 1-800-866-6969 D AWN

| g SATELLITE

The Satellite Communications
Equipment Specialists
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INTELVIDEO

DIGITAL lMPULSE NOISE REDUCER
MODEL NI

| intelvideo 's ma:tal Impuise Noise
sngnal processing system that essenhally remove or igni- " i composid £¢
tion-type impuise noise from NTSC Color signals. It is also effective In . o it hes ga’ﬁﬁ'um: <200 st
detecting and correciing satellite or FM link threshold noise that normalily W
appears as “sparkers" or streaks (it is, in effect, a means of extending o";"“’“;:'nggl’ “'_1 i QI wiscts
threshold in FM links). The system may also be used as a stand alone tape  Difleential Gaire = 1% lus quantizing sfects
dropout composite NTSC color signals. K Exctor with 2T puise Bonar ihan 1%

Systeen Delay 17V Frame

Power Requirements. 120v AC 50Hz 40 Watts

Operating Temperature’ 32 F to 100 F. Ambient

Humidity: 10% to 90% non- condersmg

Mechanical: {RU sabinet; 1.75"H, 13"W, 15"L; 9 Los |

N DENVER ATLANTA ST. LOUIS
800-525-8386 800-962-5956 800-821-6800
MEGA HER72 303-779-1749 FAX  404-368-8928 FAX  314-429-2401 FAX
ESTABLISHED 1975 “Unique” Products For The 21st Century! CT10/94

- Headend Standby
Generator System

IIVGO

* Package Includes 5 to 75 KW
generator, LP or natural gas fuel.

* Transfer switch with auto exerciser,
and battery charger.

* Installation inside or outside
with protective housing.

“_SPEGTRUM

1-800-628-0088 . @ - - o aiiera
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Make check payable to SCTE APPLYING FOR: 'd INDIVIDUAL SCTE MEMBERSHIP @ $40
Mail To: SCTE Please print or type information. Data will be used exactly as it is submitted here.
Member Drive Dept. ~<JMR.  UMRs. MSs
SCTE 669 Exton Commons  NAME: TEL #:
Exton, PA 19341 First Initial Lant Area Code/Number
FAX: (610) 363-5898 TITLE: -
'ud 1 hereby apply for membership in the EMPLOYER: AN e — . . T
Society of Cable Television Engineers, Inc.. Company Name AW Qi et
and agree to abide by its bylaws. Additional MAILING ADDRESS: —
member material wil) be mailed to me within Street/ 0. Bos
45 days. Payment in U.S. funds is enclosed. — =
: funderstand dues are billed annually. Citv State ZIp
U SCTE is 4 501 () i non-protit protessional YOUR SIGNATURE: DATE: _
g memoership orgamization. Your dues may be  Complete the information. Enclose full payment or charge o MasterCard/VISA shown below.
§ tax deductible. Consult your local IRS oftice or -
§ your tax advisor, CARDHOLDER NAME: EXP..

H -1 MASTERCARD ' VISA #:
7 Applications without payment will be retorned. -
§ Applications from vwside U.S., enclose addi- SIGNATURE FOR CHARGE AUTHORITY:
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gent notification of certification proce-
dures. The FCC believes verification
is sufficient to show compliance with
FCC technical standards.

As of Oct. 31, 1994, TV equipment
manufacturers are prohibited from using
“cable-ready,” “cable-compatible” or other
terms suggesting full compatibility with
cable, in the labeling or packaging of con-
sumer TV receivers and VCRs for the
U.S. market, unless that equipment com-
plies with the cable-ready technical stan-
dards. New TV receivers and VCRs mar-
keted as cable-ready and cable-compati-
ble after June 30, 1997, must comply with
the FCC cable-ready standards.

Channelization standards

In order to promote consistency with
new cable-ready equipment standards,
the rules require cable systems buiilt or
rebuilt after May 31, 1995, to comply
with the EIA 15-132 channel plan for all
analog transmissions. All cable systems
must comply with this channelization
standard by June 30, 1997. The FCC in-
tends to adopt a channel plan for digital
cable service at an appropriate future
time.

In light of ongoing developmental |

work on cable digital technologies and
services, the FCC decided that it is too
early to adopt cable digital transmission
standards. It announced that it intends to
issue a Notice of Inquiry on this and
other issues related to digital video tech-
nologies in the future.

Bell Atlantic video
dialtone challenged

The Atlantic Cable Coalition, con-
sisting of the cable TV associations
representing operators in Delaware,
the District of Columbia, Maryland,
New Jersey, Pennsylvania, Virginia
and West Virginia, collectively filed
petitions to deny two applications by
Bell Atlantic to provide video dialtone
service throughout its entire tele-
phone service area. The coalition
says its filing also is directed at legal
issues concerning Bell Atlantic’s at-
tempt to provide video service by its
own affiliate over the system and justi-
fy an expenditure of hundreds of mil-
lions of dollars as a first stage in an ef-
fort to have generic approval to spend
hundreds of millions more to provide
video dialtone wherever it wants. The
coalition is concerned that these video
systems will be unfairly paid for by
regular telephone company cus-
tomers and not the consumers of

COMMUNICATIONS TECHNOLOGY
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WHEN IT COMES

TOOPTICALFIBER

WEVEGOTYOUR
NUMBER.

NOWHERES OURS,

Cable TV technicians and engineers
already know that Corning's consistent and
field-friendly fiber provides the industry’s
lowest splice loss numbers.

Now, when it comes to timely information
for cable TV fiber applications, here’s the
only number you'll need.

Call the Corning
Optical Fiber
Information Center”
800-525-2524.
Ext. 554

Everything you want to know
about optical fiber.
All from the most extensive fiber
reference source in cable television.

CORNING

Specify Coming. Fiber you can vount on.

video services. Bell Atlantic will have
the opportunity to respond to these al-
legations and the coalition will have
an opportunity to file a reply.

Gl obtains temp
restraining order

The U.S. District Court for the
Southern District of Ohio issued a
temporary restraining order against
FSK Products of Columbus, OH, a na-
tionwide distributor of the Cube cable
signal devices. The order was issued

at the request of General Instrument,
which filed suit in federal court against
FSK Products for violations of several
federal statutes, including the Cable
Communications Policy Act of 1984
and the Lanham Trademark Act.

The Cube cable signal theft device
is designed to allow cable subscribers
to receive premium and pay-per-view
cable programming without the autho-
rization of the cable operator.

In other news, Continental Cablevi-
sion announced it will use GI's CFT-2200
addressable terminals in its St. Paul,
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MN, franchise. The purchase is val-
ued at roughly $9 million.

NCTA, Adelphia
appeal FCC ruling

The National Cable Television Associa-
tion filed an appeal at the U.S. Court of Ap-
peals challenging the FCC's recent Dover
Township, NJ, video dialtone (VDT) ruling,
following a similar petition by Adelphia
Communications, CableFAX reports. The
filings claim the com-
mission's decision ex-

oy

THE LOW COUNT, LOW COST

S VILO

=7 /7 /7 /

SPLICE CASE DESIGNED WITH
PRODUCTIVITY IN MIND.

ceeds its statutory ju-
risdiction as well as
being “arbitrary, capri-
cious and otherwise
contrary to [the] law.”
Adelphia contends the
FCC'’s failure to re-
assess its existing ac-

FIBER OPTIC

counting safeguards in
light of substantial evi-
dence of their inade-
quacy violates its VDT
order.

TV/COM
initiates
digital

Fiber Optic Products

587 Ternes Avenue
P.O. Box 955
Elyria, Ohio 44035

Member

Fax: (216} 366-6802

Phn: (216} 366-6966

© Copyright 1994. All Rights Reserved.

consortium

TV/COM initiated
the formation of a
group of companies
to openly discuss and
agree upon digital
compression stan-
dards for North
America. The consor-
tium, called the North
American Digital
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Group (NADG), will

DATA ON CABLE?? ? . .

ceeeeese... YOUBET!!!

Whatever your needs in carrying data signals on

coauxial, fiber or hybrid
systems, ISC DATA-COM
has the answer.

Start with our cost-
effective PTM-series

modems and the matching T-series Data

SERIES T-TRANSLATOR

SERIES PTM-MODEM

Translators, or move up to our faster series

1000 modems with full remote access,

terminal e
_____programing —
y D= ~ « =« and diagnostics, W i e
- ~ w = orto the newest SERIES 1000-MODEM

= w w jewelinour crown, series 2000, providing

R
MODEL 2015 MODEM

DS-1/E1 data rates.

1SC DATA-COM, INC. 1217 DIGITAL DRIVE, SUITE 108, RICHARDSON, TEXAS 75081
TEL 214-234-2691 « FAX 214-234-5480 « 800-728-5648
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be comprised of programmers, con-
sumer electronic organizations, satel-
lite and cable equipment manufactur-
ers and component vendors, as well
as cable and satellite users throughout
North America.

The company is suggesting the es-
tablishment of the group, to be mod-
eled after Europe's Digital Video
Broadcasting group, to create and im-
plement specifications for a modern,
up-to-date digital compression system
that is completely in compliance with
the MPEG-2 standard. NADG compa-
nies would wholly endorse the interna-
tional MPEG-2 standard and set addi-
tional system parameters essential to
interoperability and multiple vendor
sourcing. Interested parties can con-
tact TV/COM at (619) 451-1500 for ad-
ditional information.

& Scientific-Atlanta reached an
agreement with General Instrument
Corp. to license Gl's proprietary sys-
tem for controlling customer access to
video and audio signals. The access
and control system can be used in S-
A's digital compression products des-
tined for satellite and cable Customers
who utilize the GI system. As a result
of obtaining the license, S-A will now
be able to offer its customers Gl's
access and control system as well as
its own system. Simultaneously, S-A
obtained a separate license for Gl's
proprietary digital compression sys-
tem.

& C-COR Electronics Inc. reported
net income of $4 million on sales of
$75 million for the fiscal year ended
June 24, 1994. This compares to net
income of $3.4 million for fiscal year
1993 on sales of $56 million. Earnings
per share for fiscal 1994 were $0.86,
compared to fiscal year 1993 earnings
of $0.74 per share. For the fourth
quarter, the company recorded net in-
come of $1.4 million on sales of $26
million. This compares to net income
of $805,000 on sales of $14.7 million
for fourth quarter 1993. Earnings per
share were $0.30 for fourth quarter fis-
cal 1994, compared to fourth quarter
1993 earnings of $0.18 per share.

Correction: In the August 1994 issue
of “CT", we incorrectly reported in our
CT Daily wrap-up of Cable-Tec Expo
that Cable Link announced the Micro-
tel ARU-100 automated response unit
for pay-per-view. It should have read
“Microtrol.”



Without the right equipment,
complying with the govern-
ment’s new cable TV regulations
can be just as much a test of
your study skills as it is a mea-
sure of your cable system’s
performance.

Which is why you need the HP
8591C cable TV analyzer with
Option 107. It makes complying
with the new proof-of performance
tests effortless by making all the
tough measurements for you.

Unlike other solutions that
require complex calculations
and calibrations between multi-
ple instruments, the HP 8591C
has integrated all existing proof-
of-performance tests into one
easy-to-use, portable instrument.
And it comes with three key
video measurements required
for 1995: differential phase, dif-

You could learn everything you
need to know to pass the FCC’s
new proof-of-performance tests.

Or we could just give you the answers.

ferential gain and chrominance-
to-luminance delay inequality.

And for worldwide use, its
standard NTSC format can be
repkaced with PAL or SECAM
formats.

And since all these measure-
ments are noninterfering except
CTB, you can make both RF and
video measurements without
disrupting your customer’s pro-
gramming.

And, there’s one other test the
HP 8591C handles better than
most.

Reader Service Number 10

The test of time.

It’'s modular architecture allows
you to add new measurement
capabilities as your testing
needs change. Which means,
when government regulations
change in the future, so will the
HP 8591C. That way, neither it
nor your investment will
become obsolete.

So, you see, when it comes to
performing the government’s
new proof-of-performance tests,
there’s really only one thing you
need to know — the HP 8591C
cable TV analyzer from Hewlet-
Packard. To learn more, call
1-800-452-4844, Ext. 8307.

There is a better way.

ﬂﬂ] HEWLETT®

PACKARD

©1994 Hewlett-Packard Co. TMMID418/CED
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Channell provides
symbology template

Channeli Commercial Corp. did a great
service to the Society of Cable Television
Engineers by sending a copy of its new
Broadband System Mapping Template to
each of the Society’s active members.

The template, co-sponsored by SCTE
and the Engineering Committee of the Na-
tional Cable Television Association, pro-
vides symbols used in the design and map-
ping of broadband systems.

These symbols were recently standard-
ized by the SCTE and NCTA Engineering
Committees. Some of them are being pre-
sented in the form in which they have been
used for many years, while others have
been refined in the process of establishing
them as standards.

The symbols that were commonly used
five years ago had previously been repro-
duced on an engineering template that was
developed by Channell Commercial Corp.
and distributed throughout the CATV in-
dustry. The new template replaces the
Channell’s previous version. it has been

revised and expanded and now includes
the new standard symbols for RF/coaxial
cable and optical fiber.

The new template can be used to cre-
ate a basic system map (as well as to cor-
rect previously supplied maps), to map out
system extensions, or for system walkouts.
The information derived from the template
can be utilized with AutoCAD software in
the creation of broadband system maps.

The standardized symbols have been
printed on the template, adjacent to the
corresponding cut-out shapes that can be
used in the drawing of the symbols. Users
can place these cut-outs over the location
where the symbol can be drawn to exactly
match the printed version.

Channell Commercial Corp. also is of-
fering this new symbology library for com-
puter users on floppy disk. This disk ver-
sion includes each of the newly standard-
ized symbols, appropriate points of inser-
tion, all attributes and suggestions for lay-
ering.

Also included in the floppy disk version
are symbols for Channell and Carson-
Brooks enclosures. This version offers

users the opportunity to create a bill of ma-
terials of products that they may choose to
specify within their broadband system and
use for accurate location and placement on
construction maps.

For further information, contact Chan-
nell Commercial Corp. at (800) 423-1863
(U.S.); (800) 387-8332 (Canada); and +44
71589-3304 (U.K.).

SCTE announces
1994 scholarships

The SCTE Technical Scholarship Pro-
gram, established with the goal of provid-
ing tuition assistance for technical training
courses to industry personnel who show
great potential for advancement, was es-
tablished in 1986 through a donation by
Rex Porter and subsequent fund-matching
arrangement with the National Cable Tele-
vision Institute. Deserving applicants have
been awarded tuition assistance to pursue
correspondence courses from NCTI since
the inception of the program, and in 1988,
the first grant for a college course was
awarded. The broadening of the program’s

INTRODUCING

Storage Bracket!

Sno-Shoe™ by MULTILINK

SAFELY AND
ECONOMICALLY STORES

¢ 20 year pro-rated warranty.

Patented Cable Trough™ design.
Starting at just $18.95/each.
Safeguards against costly micro-bends.

MULTILINK INC.
P.O. Box 955

587 Ternes Avenue
Elyria, Ohio 44035
Phn: (216) 366-6966
Fax: (216) 366-6802

The World’s First All Plastic Fiber Optic Strand

FIBER OPTIC CABLE SLACK ON THE STRAND.

Plastic construction makes it nonconductive.

.

MEMBER

SCTE )
S

Are you missing out
on opportunities?

Are your subscribers
missing out
on entertainment?

® THEM NOW!!!

NOW, for as LITTLE AS $59.00 per subscriber,
YOU can make your system
FULLY ADDRESSABLE, or provide
PPV Events - WITHOUT changing
your existing system!

CALL TODAY FOR MORE INFORMATION

NCA Microelectronics

WWF SUMMERSLAM °94

WOODSTOCK ’94

PAY-PER-VIEW EVENTS
YOU CAN DELIVER

(506) 634-5041
Joe Galley

© COPYRIGHT NOVEMBER 1993. ALL RIGHTS RESERVED.

Reader Service Number 28

20 OCTOBER 18994

Reader Service Number 32

COMMUNICATIONS TECHNOLOGY



.

-

~ " ®Generd[l

1994 General Instrument Corporation

We're not just talking about tomorrow. We're developing the platform, today.

There are those who believe “interactive technology”  program guides, specialized information and shopping,
is a fascinating concept that exists only in the and enhanced programming, General Instrument has the
imagination. But at General Instrument, we're not only technology to give your subscribers exactly what they're
designing this technology, we're building the platform looking for.

that will serve as the foundation for the future of The electronic superhighway is well beyond the
cable TV. concept stage, and GI is charting the course on this

For example, our arrangement with Microsoft and amazing path. So if it's the future you're eager for, look
Intel is to develop the next generation of addressable to the leader in interactive digital technology — look to
converters — small wonders that will manage, General Instrument.
manipulate, and navigate through vast amounts of
information — all at the touch of a button. @ General Instrument

With applications like personalized electronic
Leading the World in Broadband Technologies

For more information on GI products and technologies, coll 1-800-523-6678 (in the U.S.), 215-674-4800 (outside the U.S.}, of fax 215-956-6497 (onywhere).
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PRODELIN
2B Quality

Features

*Proven reliability for business and
educational networks.

*Successfully installed for U.S. Postal
ServiceTraining Network (PSTN);
Teams Network: Oklahoma State
Network.

* Precision molded, multi-segmented
reflector, allows quick and easy
installation, Individual panels are
interchangeable and field replaceable.

* Available in a variety of feed
configurations for C and Ku-Bands.

*High performance Az/El mount or
precise declination adjusted polar
mount available—rugged and fully
galvanized mounts.

* Tumkey installation available.

‘Commercial
Receive Only

Antenna Systems
2.4M, 3.0M, 3.4M, 3.7M

PO Box 368

1700 NE Cable Drive
Conover NC 28613
704/464-4141

Fax 704/464-5725

PRODELIN

"Quality is reflected in everything we do”
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AUTOMATIC VIDEO LEVEL CONTROL
NO FRONT PANEL RACK SPACE REQUIRED
FULLY AUTOMATIC - NO ADJUSTMENTS, EVER !
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Video Output =1 Vp'p INTRODUCTORY PRICE
Sync Output = 40 IRE Units $375.
White Output = 100 IRE Units, Max LOW COST!
Color Burst = 40 IRE Units HIGH VALUE !
Up to 2 Vpp 60Hz, Clamped Out. BUY NOW !

H.F. Video Loss, Compensated.
ANOTHER INNOVATIVE NEW PRODUCT FROM:

FM SYSTEMS, INC.  £ax 1.714-979-0913

1-800-235-6960

3877 South Main St.
Santa Ana, CA 92707 MADE IN THE USA

\
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scope to include technical school and other
industry-related courses has enabled many
more technicians and engineers to ad-
vance their knowledge and careers since
1992.

In 1994, we thank CT Publications/
Phillips Business Information Systems, Jim
Kuhns, as well as NCT], for their generous
support. SCTE also is proud to have been
selected by the New York State Cable
Commission to oversee the financial in-
vestment of its Ken Foster Memorial Schol-
arship Fund.

The 1994 recipient for NCT| courses
was Douglas Thomas of Southwest Mis-
souri Cable TV. For other courses the re-
cipients were: Bud Evans, USAF Acade-
my; Julie Hollon, Tele-Media Corp.;
Jamie Horan, Greater Media Cable; Jeff
Howcroft, TCI Cablevision; Dean Stauf-
fer, Time Warner; and Eric Zwicky, Stor-
er Cable Communications.

The recipient of Ken Foster Memorial
Scholarship Grant was Ramald Chevrier,
TCI of New York.

Future SCTE

events announced
The following is a calendar listing SCTE

national and regional events for the remain-
der of 1994, as well as upcoming Annual
Emerging Technologies Conferences and
Cable-Tec Expos. Included in this calendar
are industry trade shows at which the Soci-
ety will be sponsoring technical sessions.

® Oct. 4-6: Atlantic Cable Show techni-
cal sessions, Atlantic City, NJ.

® Oct. 17-19: Technology for Techni-
cians Il seminar, Columbia, SC.

® Oct. 20: OSHA/Safety seminar,
Columbia, SC.

® Nov. 7-9: Technology for Technicians
Il seminar, Nashville, TN.

® Nov. 10: OSHA/Safety seminar,
Nashville, TN.

® Nov. 30-Dec. 2: Western Cable Show
technical sessions, Anaheim, CA.

® Dec. 12-14: Technology for Techni-
cians |l seminar, Albuquerque, NM.

® Dec. 15: OSHA/Safety seminar, Albu-
querque, NM.

® Jan. 4-6, 1995: Annual Conference on
Emerging Technologies, Orlando, FL.

® June 14-17, 1995: Cable-Tec Expo
'95, Las Vegas, NV.

® Jan. 8-10, 1996: Annual Conference
on Emerging Technologies, San Francisco.

® June 10-13, 1996: Cable-Tec Expo
'96, Nashville, TN.

® Jan. 7-9, 1997: Annual Conference on
Emerging Technologies, Nashville, TN.

® June 4-7, 1997: Cable-Tec Expo '97,
Orlando, FL.

COMMUNICATIONS TECHNOLOGY



Multi Channel Digital
IMage TRANsmission
From IPITEK

Remote Headends
Digital Trunk Lines
CATV
Distance Learning

Intelligent Highway
§ystems

Videoconferencing
Telemedicine
Video Arraignment

IPITEK’s IMTRAN products utilize state-of-the-art advanced technology compatible to a variety of platforms.
Our IMTRAN series is fully modularand is designed for future upgrades to satisfy your special applications.

Call today to discuss your IMage TRANasmission needs.

AFiIEN
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CORRESPONDENT’'S REPORT

MPEG-2 on ATM

By Lawrence W. Lockwood
Presicent, TeleResources
East Caast Correspondent

works of the future MPEG-2 com-

pressed video will, in at least some
portions of the network, be transported
by ATM (asynchronous transfer mode}).
But how will the packetized MPEG-2 dig-
ital signal be loaded into the ATM cell
structure? The ATM Forum is now work-
ing on creating a standard for this func-
tion. The ATM Forum, a group of more
than 150 companies from all aspects of
the public and private networking com-
munities, is chartered with filling the
holes in the specification and promoting
interoperability among ATM products.
But first a review of the developments in
increasing transmission capacities.

I t is widely believed that in the net-

Developments that
increased transmission efficiency

In the 1930s a single voice call from
New York to Los Angeles required its
own contiguous physical circuit (com-
prising several tons of what after all is
a semiprecious metal — copper) span-
ning an entire continent.

In a first step to alleviate such mas-
sive inefficiencies, communication re-
searchers came up with a form of fre-
quency-division multiplexing that al-
lowed several voice calls to run over a
single trunk line. However, the post-
Worid War Il years brought a huge ex-
pansion of the U.S. phone network
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Figure 1: TDM format of T1
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demanding further improvements.

The first really adequate solution for
handling the public network bandwidth
problems was digital time-division multi-
plexing pioneered by Bell Labs in the early
1960s. The first TDM systems digitized 24
voice conversations into 24 separate 64
kbit/s channels, which were then multi-
plexed onto a single copper trunk running
at 1.544 Mbit/s (T1). (See Figure 1.)

Each multiplexed channel was repre-
sented by an 8-bit voice sample placed
in a frame with samples from the other
23 channels. The entire 24-byte frame
(plus one framing bit) was then repeated
8,000 times a second. Channel banks at
either end of the line used a byte’s posi-
tion within the frames to determine
which call it belonged to.

TDM wastes bandwidth because indi-
vidual time slots in each synchronous
frame are dedicated to specific calls in
progress. If a given call goes silent — for
instance when the other party is talking —
the first party’s time slots remain empty.

Packets

The introduction of packet switching
reduced such inefficiencies. Paul Baran
is acknowledged as the developer of
packet switching, which he devised in
1964 while an engineer at the Rand
Corp. During the cold war of the 1950s

and 1960s, questions were being asked
regarding the U.S.'s ability to survive a
pre-emptive nuclear attack. A Rand
study determined that communications
was the most vulnerable portion of U.S.
command in the chaos after a nuclear at-
tack. Baran determined that a network
based on packet switching would be
more robust than its constituent links and
switches and would be solid enough so
that enough parts could survive to talk to
each other through the chopped-up
mess of a nuclear attack.

In 1969 the Defense Advanced Re-
search Agency (DARPA) commissioned
a public net based on Baran’s research
— the first packet-switched net dubbed
ARPANET. The Internet is the direct de-
scendent of ARPANET.

Packet switching uses labels (packet
headers) instead of time slots to identify
separate connections. Packets are vari-
able-length bundles of data that are gener-
ated — as an example by a process run-
ning on a host computer — and then
wrapped in a frame with an address togeth-
er with some housekeeping functions such
as error corrections before transmission.
See Figure 2 for an example of a frame
relay packet structure. Because frame
relay is not based on fixed length data infor-
mation cells, it must use flags to denote the
beginning and end of frames. -
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ATM

At Bell Labs a handful of telephone
company engineers had been experi-
menting since the late 1960s with the
idea of blending label-based switching

(the basis of packet networks) with
TDM. Their idea was to put a short in-
dicator, basically no more than a virtu-
al channel identifier, at the start of
each time slot. This method allowed a

Figure 3: ATM cell

GFC = generic flow control
VPI = virtual path identifier
VCI = virtual channe! identifier
PT = payload type

CLP = cell loss priority

HEC = header error control

5-byte header

48-byte information field

Figure 4: Functions of ATM layers
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given traffic source to put its bit
stream onto the line asynchronously,
using labeled slots as needed rather
than being compelled to march to the
predefined time slots of TDM. Thus,
the basis of ATM, the idea of building
a network around short fixed-length
units (now known as cells), had its ori-
gins in TDM.

It wasn't until 1988 that the CCITT
formally defined the ATM cell formats
(CCITT Standard 1.361). The ATM celi
format has a 48-byte payload and a 5-
byte header. (See Figure 3.) The
CCITT also defined the following lay-
ers of ATM:

* The physical layer, which is con-
cerned with putting bits on the wire
and taking them off again.

®* The ATM layer, which handles
cell multiplexing and assorted house-
keeping functions (such as header
error correction).

* The adaptation layers (AALS),
complex sublayered protocols that
package various kinds of higher level
user traffic into 48-byte ATM cells.

Figure 4 shows the path of MPEG-2
packets to ATM. However, since ATM
is intended to carry voice, video and
data services using a single-cell for-
mat, the data packet for other services
(e.g., frame relay, T1, etc.) will not be
in the same format as MPEG-2. To
achieve the ability of converting vari-
ous data formats into the ATM cell for-
mat the CCITT developed several
classes of ATM adaptation layers —
AAL 1, AAL 2, AAL 3/4 and AAL 5.

MPEG-2 to ATM

The MPEG-2 transport packet stan-
dard has been established at 188
bytes (often called octets) and unfor-
tunately this standard was created
with apparently little or no regard to
the ATM standards. Thus the question
becomes: How to get the MPEG-2
transport packets into the ATM cell
format — i.e., use which AAL layer?
The ATM Forum is now considering
several methods that were presented
in a January 1994 meeting. Three
methods were presented by NYNEX
using variations of existing AAL lay-
ers, while Scientific-Atlanta proposed
a new AAL (AAL 6).

AAL 1 supports fields for SRTS
(synchronous residual time stamp)
values, ATM cell sequence number
(SN) and error protection (SNP) for
the above fields. One complete byte is

COMMUNICATIONS TECHNOLOGY
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used up to support the above functions,
which leaves 47 bytes of payload. Thus,
as shown in Figure 5 if AAL 1 were to be
used, four ATM cells will be required to
carry one MPEG-2 packet.

NYNEX said that although it's possi-
ble to use AAL 1, doubts remain whether
AAL 1 is appropriate for the following
reasons: 1) AAL 1 does not provide for a
CRC (cyclic redundancy check) or FEC
(forward error correction) field, meaning
that bit errors cannot be detected (or
corrected); 2) the number of bits as-
signed for SRTS may be inadequate for
video-on-demand applications; and 3)
AAL 1 was primarily standardized for
CBR (constant bit rate) circuit emulation
services (e.g., DS 1, DS 3, etc.).

AAL 5 was primarily defined for data
traffic and requires that an 8-byte trailer
be appended to the 188-byte MPEG
transport packet. (See Figure 6.) The
ATM cell payload for AAL 5 is 48 bytes,
which means that five ATM cells will be
required to carry one MPEG transport
packet. This is inefficient since 44 bytes
of the fifth cell will remain unused.

AAL 5 also could be used by adapting
two MPEG-2 transport packets into eight
ATM cells — Figure 7. Furthermore AAL
5 offers CRC-32 that can be used for
both error detection and correction.
(Parenthetically, in each of the NYNEX
proposals, the 5-byte header of each cell
is added to the ATM stream in the follow-
ing layer — the ATM layer — as shown
in Figure 4 on page 26.)

As to whether CRC or FEC is need-
ed, the NYNEX view is that fiber-based
networks are generally error-free and
meet the specifications of maximum
BER (bit error rate) of 10-°. This means
that at 3 Mbps, in the worst case, one bit
error would occur every 5 to 6 minutes
on the average. As long as it is detected
that a cell has one or more errors and
this information is communicated to the
higher MPEG decoder, the effect of this
error can be concealed. NYNEX notes
that if AAL 5 is used, FEC is not neces-
sary since CRC-32 in the AAL 5 should
be adequate to detect errors — which
then would be concealed by the MPEG-
2 decoder. NYNEX voiced the view that
“on selecting an MPEG AAL, preference
should be given to using one of the exist-
ing AALs prior to defining a new AAL.”

Michael Adams, Time Warner senior
project engineer, said that in the Orlando
test they are using a slightly different
method of putting MPEG into ATM. They
started their planning for this system be-
fore the MPEG transport packet was
fully defined. Therefore, they are using
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Figure 5: MPEG transport packet adaptation using AAL 1
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the MPEG data stream (before any
packetization) and since AAL 5 was de-
signed for data service — such as frame
relay — they are using the AAL 5 layer
and treating the MPEG data stream as
just another data stream. The simplicity
of this approach is attractive — however
the downside is that in the MPEG trans-
port packet the audio and video are syn-
chronized all the way to the TV set, but
in this approach the audio and video are
not synchronized and must be synchro-
nized at the TV set-top.

ATM switching
ATM connections exist only as sets of

routing tables held in each switch, based
on the address in the cell header. The
lookup tables identify an incoming cell
by the header address and route it
through the switch to the proper output
port. The message is passed from
switch to switch over a prescribed route,
but the route is “virtual” since the facility
carrying the message is dedicated to it
only while the cell traverses it.

One interesting type of ATM switch is
the Banyan Matrix. As in virtually all
ATM switches today, the Banyan Matrix
uses a self-routing header (SRH). This
extra header tells the internal switch ele-
ments (Figure 8) how to move the cell

COMMUNICATIONS TECHNOLOGY
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from a given input through the fabric
until it exits the targeted output port.
When a cell arrives at an input card,
the address is examined and com-
pared to an on-card table that con-
tains a specific SRH that corresponds
to every expected cell address. This
SRH is pre-pended to the cell and
then shifted into the fabric. Each ele-
ment in a Banyan switch uses the
leading bit in the SRH to route the cell
to one of two exit ports in the element
— a 0 to the top port, a 1 to the bottom
port. That leading bit is not passed on,
making the next bit in the header the
leading bit in the next switch element.
The size of the header matches the
number of switch elements so there is
only the cell remaining at the final exit
port. See Figure 9 for the Banyan fab-
ric using these switching elements.
The dotted and dashed line examples
shown in Figure 9 demonstrate the ca-
pability of the SRH to send the input
data to the correct output port no mat-
ter the input port. Try any input port
with SRH — you will always come out
at the same port.

Figure 10 shows the AT&T GCNS-
2000 ATM switch that is to be used in
the Time Warner system in Orlando,
FL. This switch does not use the
Banyan switching fabric but uses an
AT&T patented and proprietary
scheme. It is capable of simultaneous-
ly handling voice, data and video
transmission with a throughput rate of
up to 20 Gb/s. The price varies dra-
matically depending on the capabili-
ties in the ordered configuration. At its
most bare bones configuration —
$50,000 to over $1,000,000 for a full
blown 20 Gb/s configuration. Figure
11 shows a smaller ATM switch from
another manufacturer. It is the ASX-
100, a 2.5 Gb/s ATM switch from Fore
Systems Inc. This switch has been
used for the past year by Cablevision
Systems Corp., Woodbury, NY, in its
four-site experimental research net-
work. Its cost, reflecting lower perfor-
mance than the AT&T switch, is less
— about $36,000.

Conclusions

So as yet there is no standard es-
tablished for loading MPEG-2 into
ATM, but the ATM forum is working on
a standard. Even without such a stan-
dard several experimental systems
are being constructed throughout the
country — the previously mentioned
Time Warner system in Orlando, FL,
the Castro Valley, CA, project by Via-
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! Figure 9: Banyan switching fabric
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com, the Omaha, NE, system by US
West and the Cablevision Systems
Corp.’s Long Island, NY, trials.

Dr. Jerry Lucas of TeleStrategies
Inc. has noted that due to problems
establishing tariffs for ATM on public
carriers, it may be some time before
there is widespread use of ATM on
public carriers for compressed video
used by CATV. In his reasoning he
suggests considering the cost per bit
transmitted for two services that could
be popular.

* Voice: A long distance 64 kbit/s
channel on today’s PSTN (public
switched telephone network) may cost
anywhere from $0.09 to more than a
$1 per minute, depending on who is
buying. Carried on an ATM network,
the voice connection at the 64 kbit/s
rate would take about 80,000 celis per
minute, and at the previously men-

Figure 10: AT&T GCNS-2000
ATM switch

Figure 11: Fore Systems Inc. ATM switch
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tioned rates would cost from $0.01 to
$0.10 per thousand cells.

® Video to the home: A 2-5 Mbit/s
channel needed to produce picture
quality comparable to a consumer-
grade videotape must remain compet-
itive with rented cassettes. The con-
nection can’t cost much more than $3
per hour or $0.05 per minute, which is
half the lowest cost for voice.

For this calculation, assume 3
Mbit/s for the TV program. One million
bits of voice (1/4 minute) now brings
the carrier a revenue of $0.02 to
$0.25. The same million bits on the
video connection (1/3 of a second)
would generate less than $0.0003 of
revenue for the carrier.

The basic premise of ATM is that
there is no difference between one kind
of information and any other. If the video
service determines the price, the voice
traffic will be quick to follow the cost
down — the loss of revenue to the carri-
ers could be catastrophic.

All of this is another example of the
necessity for expending the apparent-
ly endless effort to keep up with the
continuous avalanche of technological
advances. CT

Glossary of acronyms

AAL ATM adaptation fayer.

ARQ automatic repeat request for retransmission, an error
correction scheme for data links, used with a CRC.

ATM asynchronous transfer mode.

BER bit error rate, errored bits over total bits.

CBR constant (continuous) bit rate, channel or service in
ATM networks.

CRC cyclic redundancy check, an error detection scheme
for ARQ or frame/cell discard.

i FEC forward error correction, allows receiver to correct

transmission errors.

PSTN public switched telephone network.

SN seguence number, transmission order of frames or
cells within channel or logical connection.

SNP sequence number protection, CRC or parity calculated
over SN field in header (AAL 1).
SRH self-routing header.
SRTS synchronous residual time stamp.
TDM time-division multiplex.
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Hidden assets

in CATV networks

By Todd J. Schieffert
Senior Manager, Market Development
ADC Telecommunications Inc.

They are fragile and oddly shaped,
so we pack them into cartons, load
the cartons into cases, palletize the

c onsider the transportation of eggs.

Pseudo cross-connect arrangement

|-&=7-foot network rack-|<¢—————7-foot FDF frame —————|

12M PCSC
patch cord

(one per splitter)

5M PCSC factory
connectorized
stubs (pigtails)

Splitter

cases and carry them very carefully. The e / Front Rear osp
process is slow and very inefficient in its Transmitters [+ = ochicy \ & Gable
use of space. To complicate the matter —oho I S -
further we could vary the size of the eggs Rear  Fromt ]— S-faetspiice

d the process would become slower o Chonate s g and
an P Headend D_J Bulkhead mode/W PCSC splice trays
still and more cumbersome. Add a de- receiver VAM mode/W connection
mand for virtually instant delivery and the PCSC connection

task begins to verge on impossible. Now,
if we could just take a big funnel and a
long garden hose ...

end receiver)

12M PCSC patch 5M PCSC patch
cord (one per head cord (one per

5-meter PCSC
headend receiver) (bundles of 12)

The demands for delivery of business

data pose a Iot of the same problems:

1) Data is “fragile.” Delivery in approximately the same
form as that in which it was sent is not acceptable.

2) Data comes in a variety of sizes (and shapes). It can be
a voice, a fax, a burst of ASCI|, a diagram or a moving image.

3) Much of the communication is in real-time, requiring im-
mediate integration into the data flow.

4) Transport facilities are far too expensive to permit the
waste of available capacity. In this case, however, the solu-
tion may actually be that funne!l and garden hose — and if you
are a CATV provider, you already own the “hose.”

Never too much capacity

Experience has taught CATV providers that too much fiber
is never enough. Whether it's additional channels, or video-
on-demand (VOD), something will come along and quickly
use up any excess capacity. In the meantime, look for some-
one who’s willing to pay to use your capacity. Odds are, you'll
discover that you’ve become a competitive access provider.

Access to what? The public switched network, primarily
those long distance facilities operated by major interex-
change carriers (ICXs) like AT&T, MCI, Sprint and Wiltel.
ICXs make access fairly simple by bringing their facilities to a
single point of presence (POP). There, an access provider —
say your local telephone company — provides a switched
connection to those facilities for their local business and resi-
dential customers.

In other words, when you precede a call with a “1” you are
instructing your local telephone company to ship your call to
the local POP, where it is loaded onto your long distance car-
rier's facility for transmission. The public has grown used to
the battles of the long distance carriers for our business, but
still assumes that the local carrier has a monopoly in the local
loop. Competition at the local loop level, however, is definitely
heating up. To understand why, glance at a typical phone bill.
The non-long distance part of the bill (essentially access) can
be substantial. If you're wondering why more companies
aren’t competing for the opportunity to provide access, re-
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member how much it cost you to install your fiber/coax plant.
You have a (possibly unused) asset and the time and effort
involved in creating a network from scratch is a substantial
barrier to competition.

Positioned to compete

When it comes to access, especially for business’ data
communication requirements, a cable service provider may
actually have some advantages over the telco “experts.”
RBOCs (regional Bell operating companies) created by the
phone company divestiture of the '80s have a huge stock of
installed equipment. Much of that equipment was instalied
when phone call meant a voice call. The upgrading required
to handle our new world of data-by-phone may not be com-
pleted for a generation.

Cable companies, on the other hand, are wired for video
right from the start. Video requires a much broader bandwidth
making it closer in size to the channels required for data com-
munication. Add to the inherent bandwidth the overbuilding
that many cable companies are doing in preparation for new,
interactive offerings, and you’ve got — by telco standards —
substantial unused capacity. It may look like table scraps to
you, but to a corporate telecommunications manager it looks
like a steak dinner.

Now all you need is the funnel that gets eggs into a garden
hose without breaking them. The traditional solution, still
widely used today, is to deploy a roomful of equipment includ-
ing the following: T1/E1 converters, DSUs, CSUs, channel
banks, voice compression devices, subrate data multiplex-
ers, frame relay switches, SMDS and ISDN multiplexers, syn-
chronizers, adapters and so on. It wasn'’t a pretty solution but
was made necessary by the enormous variety of protocols
and devices clamoring for access to the network.

The perfect “funnel”
In the last 15 years, business automation has emerged
from the computer room like a pack of racing greyhounds. At
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the user end, automation has put personal computers on al-
most every desk. PCs are networked to other computers, both
on-premises and off. Scattered among the PCs are low-speed
modems and terminals, ISDN BRI, graphics and multimedia
workstations, host computers, image processors, Group |l and
IV fax machines, PBXs, video compression devices, LAN
bridges and more — each demanding access to the outside
world. Each device is relatively accessible to the user but, in
aggregate, they are a major headache for the telecommunica-
tions manager.

The result, of course, is the previously mentioned tangle of
equipment connecting the various devices to the wide area
network. If misery really does love company, telco managers
can take comfort in the fact that this solution also is a headache
for the corporate treasurer. The mix of services and protocols
packs the network very inefficiently. Unused network time
costs just as much as time used. The treasurer signs the
checks, never knowing whether he or she is paying for full or
empty boxes.

Today, there is a simple, cost-effective solution for both the
telecommunications manager and the treasurer: integrated ac-
cess servers. Coupled with a network access/transport plat-
form, this is a simple and inexpensive solution for your busi-
ness customer. At the same time, it turns your unused network
capacity into immediate revenue.

The first generation of integrated access devices joined mul-
tiple functions in a single box. While reducing the number of de-
vices required, they were limited in size, accessible bandwidth
and number of simultaneous functions. They were still rather
inflexible, requiring module swaps for service changes, and
tended to use proprietary network management systems.

“With high demand and — for the
time being — limited competition,
competitive access may be one
of the best and easiest ways
around to finance expansion of
your system infrastructure.”

Nonetheless, they were embraced by users as a step in the
right direction.

Breaking with tradition

The newest generation of integrated access servers pro-
vides true integration, allowing a single device to collect and
concentrate the full range of business communications. The
system uses a client-server architecture, in which functions are
no longer dedicated to specific “users.” Functions such as in-
verse multiplexing or frame relay switching reside in server
cards. Their “clients” are individual interface cards (voice
cards, V.35 super-rate DSU cards, etc.). Since any client can
access any server depending on the service required, there
are significant economies of scale, and expensive duplication
of function is eliminated.

Ideally, an integrated access server will provide:

* Nonblocking architecture.
® Simultaneous support of multiple circuit, fast-packet and
cell switching services. -
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“As the industry moves ... to the
new world of open competition,
cable system operators are in the
enviable position of being among
the few nontelco entities with a
workable infrastructure already in
place.”

* |Internal handling of voice and data switching and signal
conversion.

® Extreme scalability, from small and inexpensive to large
and richly featured.

® Optional redundancy.

® Built-in diagnostics.

* The option of a nonproprietary (industry standard) net-
work management system.

* And, of course, the ability to fully utilize the available
transport media.

Putting it all together

Each of these capabilities can be critical to a CATV
provider considering competitive access.

Blocking occurs when the bus or matrix that connects
ports has a limited capacity. This limitation in connecting
capacity can hold up communication even when the de-
sired service or capacity is available. A nonblocking paral-
lel bus architecture ensures that available servers can be
accessed immediately.

Support of voice and data switching, signal conversion
and multiple switching services (circuit, fast-packet and
cell-based) frees you from having to install multiple boxes
with the resulting gaps and overlaps in service. This is both
cost-effective today and your assurance that you will be
positioned for emerging services, such as ATM (asyn-
chronous transfer mode).

Scalability is critical. Affordable entry preserves your
capital. Affordable growth protects your investment and
maximizes your revenue. The whole point of integrated
setrvice is scaling service to fit demand, allowing you to op-
timize both service and returns.

Redundancy is critical (sometimes). It also adds cost.
Having redundancy available as an option allows you to
deploy capital where — and only where — it is needed.

When you put all your eggs in one basket, it has been
said, you have to watch that basket very carefully. Critical
communication demands a reliable system. An industry
standard network management system ensures thorough
control of every aspect of the system’s function. Robust
self-diagnostics allow the system to monitor its own func-
tion, even when you can't.

Bringing it home

Collecting all of those business communications is only
half of the perfect solution. The other half is transporting
them to your headend and/or master headend and then ac-
cessing the switched network to speed them on to their
various destinations. For this, you need an access and
transport platform designed to handle larger data pipes
than the access server can handle. They provide network
access in bandwidths of T1 and greater, typically interfac-
ing to DS3, STS1 or OC3 facilities.
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In telco applications, the transport platform functions
equally well in central offices, at remote hubs and even at
customer sites. Depending on the load in a CATV applica-
tion the transport system could be configured at both the
headend and the master headend, and at customer sites.
Like the access server, its modular design lets you put
function and capacity where needed and change or expand
them as necessary.

Requirements for a transport platform are similar to
those of the integrated access server:

® Flexible multifunctionality.

® Support of a wide variety of facilities.
® Positioning for future technology.

¢ Scalability.

® Remote access and self-diagnostics.

The accompanying figure back on page 34 shows how
the combination of an integrated access server and a
transport platform offers a great deal of flexibility. A loop
extender located at a customer site can bring the entire
load of an access server (fax, PBX, PCs, modems, etc.)
back to your headend or master headend. On the other
hand, access servers can be located right in the headends
as hubs or concentrators and accessed directly from those
locations.

A transport system at the headend or master headend
can function as a hub, front-ending existing headend-to-
headend transport (DS3 or OC3). In this application, the
transport system does not replace or even modify any of
your existing network between headends. It functions as a
“portal,” providing access for the T1 and optical DS2 sig-
nals it receives from the access servers with which it is
configured and from its own remote terminals and the ac-
cess servers with which they communicate.

As a first step, CATV operators can use access servers
for communication in internal operations. As in competitive
access, they concentrate signals from faxes, PCs,
modems and the like for transport on the existing fiber net-
work. Once the internal network has demonstrated its
value and served its training function, CATV service
providers can easily roli out the concept for business ser-
vice customers.

Motive, opportunity, means

There is no question that competitive access providers
stand to make a great deal of money. Between the push of
a rapidly expanding demand for data communications and
the pull of long distance providers locked in a seemingly
endless price war, those who can provide access are in
great demand. As the industry moves from the traditional
predivestiture telco monopoly to the new world of open
competition, cable system operators are in the enviable po-
sition of being among the few nontelco entities with a work-
able infrastructure already in place.

The missing link has been the ability to interface users’
sub-T1 applications with the existing fiber network. Inte-
grated communications access servers, paired with ac-
cess/transport platforms, provide that link. The systems
are easy to deploy, easy to maintain and promise ease of
future migration. With high demand and — for the time
being — limited competition, competitive access may be
one of the best and easiest ways around to finance expan-
sion of your system infrastructure. CT
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Infrastructure
for PCS telephony

The following is reprinted from the “1993
NCTA Technical Papers.” This article
discusses infrastructure issues and re-
quirements for the provision of personal
communications services (PCS) by non-
traditional telephony providers such as
cable TV operators. PCS infrastructure
includes items such as switching, opera-
tions, administration and maintenance
(OAM ) and mobility management. Many
nontraditional PCS providers do not cur-
rently possess such switching, network
and OAM capabilities as are currently in
place for LEC and cellular systems.

By Heather A. Sinnott

Senior Engineer, Wireless Access Systems
Bell Northern Research

he objective of this article is to dis-
I cuss the infrastructure require-
ments for CATV-provided wireless
telephony, touching briefly upon poten-
tial deployment options and evolution
strategies. It is important to realize that
the North American telecommunications
industry is undergoing tremendous
change as PCS spectrum becomes
available, as wireless/fiber/coax tech-
nologies are deployed, business ai-
liances occur and the regulatory envi-
ronment unfolds. As recent CATV PCS
trials and Federal Communications
Commission filings have proven, cable
TV companies are poised to enter the
telephone business.

There are many aspects to providing
telephony and PCS services. While PCS
is often equated with wireless access,
this is not necessarily the case. PCS is
oriented toward allowing users to origi-
nate or receive calls anywhere on the
network and have some measure of
control over their service parameters.
For the new entrant, providing PCS will
first involve dealing with basic telephony
areas such as acquiring directory num-
bers, selecting subscriber features,
billing and switch operation. PCS is in-
strumental to this basic telephony infras-
tructure including aspects such as mo-
bility and enhanced service manage-
ment.

PCS telephony infrastructure can be
divided into the areas of switching, OAM,
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mobility management,
auxiliary services and
“other.” The switching
function requires consid-
eration of PSTN connec-
tivity, routing, directory
numbers and features.
OAM includes mainte-
nance, provisioning, in-
ventory billing and perfor-
mance. Mobility manage-
ment concerns radio
hand-off between cells as
well as tracking the user
between switches and
across the network. Ex-
amples of auxiliary capa-
bilities are directory assis-
tance, voice mail and op-
erator service. “Other”
areas not directly related

Network

Network/
switch
interface

Switch

Figure 1: General PCS architecture

Access/switch
interface

Access

to making or receiving
calls are overhead activities such as yel-
low pages, bill collection, staffing and
vehicles. All of these infrastructure items
may be the direct concern of the CATV
PCS provider or handled by leasing or
partnership arrangements. This article
will focus upon the switching, OAM and
mobility aspects of PCS infrastructure.

PCS telephony is expected to involve
a multiplicity of players, each bringing a
different set of advantages and capabili-
ties to the PCS industry. The types of
companies expected in the business in-
clude local exchange companies
(LECs), cellular companies (cellcos),
cable TV companies (CATV), interex-
change carriers (IECs), paging compa-
nies and new entrants. Alliances are
forming, as could be expected, between
players having complementary capabili-
ties. Examples are IEC/cellco/CATV al-
liances where the IEC provides the toll
network, the cellco provides switching
and the CATV operator provides the ac-
cess distribution. A PCS provider also
may choose to lease facilities from a
nonallied company, perhaps until such
time as they could purchase their own
facilities.

The multiplicity of players involved in
the PCS industry requires capability at
several levels. These levels are the ac-
cess area, the switching area and the

network area. (See Figure 1.) Access
providers require wireless, coax, fiber and
interface technologies. Switching
providers need wireline, wireless, local
mobility and possibly partitioning capabili-
ty. Network providers need PC data bases
and interswitch PCS signaling.

Furthermore, each player in the PCS
business will not accept unnecessary de-
pendencies upon other players. For in-
stance, a CATV company will desire the
ability to change out RF technologies with-
out waiting for network standards devel-
opment. An optimum partitioning between
network, switch and access areas is es-
sential to provide this decoupling. Such a
decoupling will allow PCS providers to
work with a variety of switch and network
configurations, allow multivendor solu-
tions and provide high-performance sys-
tems. Careful interface definition is critical
in this regard.

Switching characteristics (e.g., transla-
tion, routing, billing and features) for basic
telephony are well understood. What is
significant are those requirements particu-
lar to CATV PCS. An initial view of CATV
PCS switching requirements is as follows:

® Shareable. There may be several
new entrants in a given city that wish to
share the startup costs of a switch or there
may be a separate company that would
own and partition the switch for interested
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parties. The switch also should be share-
able in the sense of regulatory collocation.

® Scaleable. Initial low subscriber pene-
trations will have a higher per subscriber
cost. It would be desirable that this could
be mitigated by a modular approach. Ini-
tial subscriber densities will be sparse as
well, which would mean that the switch
would be serving a large geographical
area.

® Wireless service mix. A reasonable
subset of the hundreds of residential and
business features should be available to
the wireless PCS subscriber.

® Applicable to both wireline and wire-
less users. The PCS concept covers both
fixed and mobile terminals. Wireline ser-
vices are still required in those areas
where spectrum is not available or where
the CATV company is providing services
such as high-speed data.

® Decoupling from access media and
air interface detail. The subscriber’s
switched services should be independent
of whether the access back-haul is cop-
per, fiber, coax or wireless. The OAM
overlay concerning access hardware de-
tail should be layered away from sub-
scriber services.

* OAM overlay. OAM should be layered
and provided via common channel signal-
ing so that the CATV PCS provider is not
forced to integrate all OAM (especially ac-
cess maintenance) with switching.

« Standard interfaces. Switch inter-
faces should be layered, standardized
and use generic modern instruction sets.

Mobility
PCS mobility is complex. However,

“While PCS is often
equated with wire-
less access, this is
not necessarily the
case.”

there are still fundamental requirements
that can be derived. Mobility should be
layered. There are three general layers:

1) Mobility inherent in radio manage-
ment. This is neighborhood hand-off. It
may be caused by the user moving be-
tween adjacent cells of the same base
station, by shadowing (e.g., a truck
drives between hand set and primary
antenna) or by interference. Such hand-
offs may occur rapidly and their messag-
ing does not generally percolate up to
the switching layer.

2) Access mobility. This is hand-off
where more intelligence is required be-
cause the user is moving between some
sort of system boundaries although still
subtending a single switch/PBX. An ex-
ample would be campus mobility.

3) Network mobility. Hand-off be-
tween switches that involves the use of
network level protocols and data bases.

Mobility should be provided via op-
tional layered modules. For instance, a
PCS provider may not choose to provide
network level mobility as a service but
may very well wish to acquire neighbor-
hood or campus mobility products. It
should be realized that network and na-
tional mobility are not synonymous. In-
terswitch mobility within a single large
city would still require

subscriber

Access
mobility

OAM

Switch

Access

Figure 2: Relative cost components per

network level signaling.

Operations,
administration
/0 and maintenance
rrobility OAM involves all as-
- pects of running the sys-
- tem to provide service.
Operations includes
items such as customer
management, installation
and performance moni-
toring. Administration in-
cludes functions such as
provisioning service, pro-
visioning equipment, in-
ventory and billing. Main-
tenance includes repair
and preventative activi-
ties.

The extent of PCS
OAM performed by the
CATV company de-

Network
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pends upon the access implementation
chosen as well as by the CATV compa-
ny’'s decision to operate its own switch-
ing and auxiliary functions. For instance,
choosing to provide in-home cordless
telephone coverage would require dedi-
cated attention on a per-household
basis, whereas outdoor shared neigh-
borhood coverage would involve a re-
duced number of units to administer.
However, outdoor units (subject to
weather) could be individually more ex-
pensive to maintain.

OAM is computing-intensive. The
ability of CATV PCS platforms to evolve
and to interwork with those of potential
business partners is critical. Standards
and layered implementations are re-
quired. Common channel signaling
(CCS) is required so that OAM mes-
sages specific to a given service/trans-
port provider can be routed to the appro-
priate center. CCS-based OAM also al-
lows the CATV company some autono-
my as opposed to being locked into one
vendor’s or partner's OAM system.

Economics

Economics for CATV PCS are based
upon figures from several sources.
Many models are available to determine
PCS system costs. Relative values illus-
trated in Figure 2 are based upon aver-
age representative figures.

Switching costs

One of the initial questions that the
PCS provider must decide is whether to
buy or lease local switching products.
Leasing is assumed to be from a nonaf-
filiated company.

An examination of public domain
telecommunication company annual
report data (i.e., LEC or cellco) pro-
vides you with some of the inputs that
would be required to decide what po-
tential leasing charges would be. Pa-
rameters such as the cost of goods
and services (COGS) provide the op-
erating costs that a leasor would hope
to recoup. It is critical to consider
whether the leasor would provide
OAM and other overhead services
since these are costs that the CATV
company would have to absorb any-
way. It also is important to consider
the different traffic rates that CATV
PCS may load onto a given type of
switch as well as the increased OAM
that may be associated with sophisti-
cated PCS.

OAM costs
Operations, administration and main-
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tenance costs were based upon an aver-
age of public domain annual report data
and other literature. This includes func-
tions related to the cost of providing ser-
vice and does not include other per-sub-
scriber expenses such as depreciation.

One should be aware that literature
showing wireless OAM costs to be lower
than existing wireline does not take into ac-
count the additional investment and edu-
cation that the new entrant would have to
incur. Many overhead activities such as
those mentioned at the beginning of this
article are required in order to become a
telephony provider.

Mobility costs

Costs for mobility are extremely
variable as they depend upon the ar-
chitecture chosen. The degree of lay-
ering between access, switch and net-
work mobility functions will determine
the amount of messaging, processing
and speeds required. Even the partic-
ular air protocol chosen impacts the
cost of mobility as a comparison be-
tween AMPS and GSM interfaces will
show.

Mobility costs were divided into ac-
cess mobility and network mobility.
Access mobility is that subtended by a
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“The cost of switch-
ing and OAM could be
greater than or equal
to the access hard-
ware capital invest-
ment.”

single switch. Network mobility is in-
terswitch. The model chosen as-
sumed that access mobility did not in-
teract with the network. This is not
necessarily the case with some sys-
tems currently under standards devel-
opment.

Economics conclusions

A comparison of cost components
for CATV PCS is shown in Figure 2.
The key result is that switching and
OAM costs are, in general, equal to or
greater than the access portion. Mo-
bility is a smaller cost element and
could perhaps be left as a service op-
tion until revenues are sufficient to
drive this additional investment.

General conclusions

Conclusions arising from an exami-
nation of the infrastructure require-
ments for new entrants in PCS tele-
phony are that:

» The cost of switching and OAM
could be greater than or equal to the
access hardware capital investment.

» Standard PCS switch interfaces
are essential.

* The feasibility of switch ownership
during initial deployment will depend
upon the leasor's strategy to recoup
investment and offer overhead ser-
vices.

» The OAM costs of PCS for a new
entrant could potentially be lower than
existing wireline. However, PCS ser-
vices will require more intensive ad-
ministration and the new entrant will
have to learn overhead activities as-
sociated with telephony service.

* Mobility capability should be lay-
ered, optional and standardized. CT
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Wireless data services:
The ticket into
emerging PCS markets

By Bob Sellinger
Director, Personal Communications Systems
AT&T Network Wireless Systems

T he promise of personal communi-
cations services (PCS) is to have
an integrated vertical set of ser-
vices that are truly personalized. Sub-
scribers, no longer attached to a piece of
equipment, will have access to all of the
voice, data and video capabilities of land-
line, wireless and cable TV systems. For
new PCS carriers to compete successful-
ly in this highly competitive and lucrative
new market — where wireless services
already have been defined by the cellular
incumbents — they should be prepared
to enter early, be creative and exploit
niche opportunities.

But, how do start-up PCS carriers or
cable TV service providers cost-effective-
ly run in the PCS race when the competi-
tion seems to have a substantial head
start? Simple. Initially offer a wireless
data service known as cellular digital
packet data (CDPD) and adhere to North
American-based standards for PCS.

The ultimate success of PCS will de-
pend on nationwide ubiquity with other
(wireline and wireless) communications

systems. In the United States, this level
of compatibility can be accomplished only
through the adoption of existing North
American standards. Upbanded CDPD,
already the accepted standard for wire-
less packet data in the cellular industry, is
a good example of the viability of these
emerging standards for PCS. It is the only
wireless data standard in the world that
provides all the virtues of a full packet
network with open interfaces — facilitat-
ing easy integration with existing landline
data applications.

Standing out in the crowd

For certain types of PCS carriers, a
business strategy that leads with data as
opposed to voice may make the most
sense. And, CDPD is a perfect example
of how start-up carriers and cable service
providers can take advantage of the
emerging PCS market by introducing a
set of vertical applications targeted at a
variety of niche markets.

The entrepreneur or cable TV opera-
tor could gain an immediate foothold in
the PCS market by pursuing applications,
like data services, that their larger com-
petitors have yet to offer. Directing capital
to the deployment of a PCS component

in a cable TV system that initially serves
niche applications would allow for afford-
able and rapid time-to-market. Then, as
market share expands and financial posi-
tion improves, the PCS component could
be evolved to offer more complete voice
(and data) capabilities. Why try to offer
plain old telephone service (POTS) and
compete with deep-pocketed rivals when
the entrepreneur or cable TV operator
could be far more successful quickly ex-
ploiting niche markets that would gener-
ate fairly immediate revenue?

And, wireless data service can be de-
ployed with fewer cell sites than are re-
quired if a carrier tried to blanket an entire
area in order to provide complete voice
coverage. Instead of investing time and
capital working on the numerous zoning
and property acquisition issues required
to deploy the 300-400 cell sites neces-
sary for a large metropolitan area, the en-
trepreneur could start with far fewer cell
sites and target a data community with
specific applications.

Meeting market needs

One of the most exciting applications
of CDPD may be the use of wireless
data as an alternate signaling channel
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for interactive video. Mature cable TV
systems, while exceptional broadcast
devices, are challenged with signaling
upstream from the subscriber back to
the headend or video server. PCS wire-
less data standards, like CDPD, provide
a technology base for the cable TV ser-
vice provider that would be synergistic in
solving a number of current interactive
video challenges.

For example, as the cable TV service
provider looks for a way to introduce
subscriber interaction with home shop-
ping networks or video-on-demand ser-
vices, wireless data may be the solution.
Applying upbanded CDPD — and its
open, connectionless packet handling
capabilities — as a wireless data signal-
ing path for cable TV systems would fa-
cilitate easy integration with video
servers to provide a graceful and inex-
pensive evolution to interactive video
applications.

Building vertical applications on
CDPD also addresses the marketing
problems facing existing wireless data
services. Until now there has been a
concern in the industry that selling wire-
less data as a horizontal application is
merely selling wireless modems and
laptop computers with no practical, im-

“Why try to offer
plain old telephone
service (POTS) and
compete with deep-
pocketed rivals when
the entrepreneur or
cable TV operator
could be far more
successful quickly
exploiting niche mar-
kets that would gen-
erate fairly immedi-
ate revenue?”

mediate use. By implementing alternate
signaling paths using CDPD, cable TV
service providers bypass this hurdle and
can take immediate advantage of exist-
ing marketing channels for cable service
to pull through the sale of new wireless
data offerings.

Another example application is
portable point-of-sale devices, which
would allow credit card verification for
any type of retail market located away
from a traditional store. This could in-

clude the mobile customer who might be
operating a home delivery business or
have an arts and crafts booth at the local
art fair or mall. The portable point-of-
sale device would generate the occa-
sional packet of information back to a
corporate server, which would then veri-
fy the credit worthiness of the credit card
holder. This is all accomplished without
a dedicated circuit or transmission chan-
nel. The market potential for this appli-
cation is tremendous because numer-
ous mobile retail vendors are waiting to
be served.

The security and environmental mon-
itoring market, requiring only the gener-
ation of an occasional packet of informa-
tion from a burglar alarm or monitoring
system, is yet another example of a mar-
ket that could be quickly tapped via
CDPD technology.

Affordable wireless system

One of the biggest virtues of CDPD
— in addition to the ease of integration
through open standards — is its cost-ef-
fectiveness for both the subscriber and
the service provider. Because CDPD is
a truly connectionless service, a sub-
scriber can generate occasional data
packets at any time and then only pay

Any loss of power can pull the plug on the best of systems. Voltage

Control introduced state of the art AC surge suppressors to the

CATYV industry. You trust us to protect your equipment,

now let us keep you turned on with true on-line UPS power.
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for what is transmitted or received. And,
there is no call setup delay in transmit-
ting any of these packets. The cable TV
service provider can engineer a wireless
data system based on CDPD indepen-
dent from any voice system. There is no
need to deploy a central office switch or
muitimillion dollar cell sites. And, CDPD
provides the access path to facilitate
new interactive video services without
needing to engage in the costly re-engi-
neering of existing cable distribution
plants.

in fact, there is no less expensive
wireless infrastructure available today
than the wireless data components re-
quired for COPD. A CDPD-equipped
cable TV system based on North Ameri-
can standards would consist of two fun-
damental stand-alone pieces: a mobile
data base station (MDBS) and a mobile
data-intermediary system (MD-1S). The
MDBS, or cell site, is a single shelf of
equipment providing coverage within a
30 kHz channel. This shelf is connected
to the MD-IS, which performs the packet
routing, manages the subscriber data
bases as well as providing authentica-
tion, encryption and protocol arbitration
services. Because the MD-IS is con-
structed from standard, open UNIX-

based systems, it enjoys all the price
virtues that go with commodity comput-
ing as well as allowing for easy expan-
sion to accommodate future growth.

The subscriber could interact with the
cable TV system through an in-home
“subscriber unit” embedded in the set-
top controller. This unit would contain all
the wireless data capabilities necessary
for relaying and receiving CDPD pack-
ets of information. And, because the
cable TV service provider already has a
presence in the home, this wireless
data-enabled set-top box would provide
the platform for introducing new applica-
tions like environmental or security mon-
itoring.

Setting high standards

Nobody wants to build a wireless sys-
tem — or any communications system,
for that matter — that's an island. Yet, as
the industry prepares to select stan-
dards that will ultimately define the
framework for the emerging PCS net-
work, that's exactly what could happen.
Today's North American wireless sys-
tems are compliant on federal, state and
local levels, because they have to be. If
the industry evolves those systems to
PCS, there is a much better chance of

getting it right if it's based upon North
American standards as opposed to
using a technology that was never
planned for this market.

For example, code division multiple
access (CDMA), a leading North Amer-
ican air interface standard for PCS, is
the lowest cost voice technology upon
which to build PCS systems. CDMA is
spectrally efficient, the easiest to main-
tain and works best with the lowest
powered mobile equipment. In addition,
all of its PCS supporting systems —
from subscriber management to bill
processing to network engineering —
can be based on proven North Ameri-
can technologies. As a result, all the
systems an entrepreneur needs to de-
ploy, manage and evolve to a wireless
PCS system already exist and can be
immediately drawn upon.

By adopting domestic standards for
PCS and exploiting the existing wireline
and wireliess infrastructure, the cable
and telecommunication industries are
expected to travel the most expeditious
path to deploying PCS equipment and
services. The prime technology com-
petitor of North American standards is
DCS 1800 — a derivative of the Euro-
pean global system for mobile commu-
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nications (GSM) — which doesn’t “plug
and play” with the North American net-
work and uses a different set of proto-
cols for signaling and roaming.

Because its origin is in Europe, DCS
1800 also won't provide the same array
of services (like packet data services)
or level of integration needed for PCS
to realize its full potential in this coun-
try. That’s not to say that this technolo-
gy is of lesser quality. It's just that PCS
services and requirements, as they re-
late to the needs of the American con-
sumer, are bound to be substantially
different than what is found in other
parts of the world.

The fact that the number of wireless
data subscribers in the United States is
expected to rival wireless voice sub-
scribers within the next five to seven
years further underscores the opportu-
nities awaiting entrepreneurs in the
emerging PCS market. One thing is for
sure — PCS will be the most competi-
tive and rapidly evolving segment of the
industry. With the possibility of five to
seven competitors in any given market,
service differentiation is the road to
success for new PCS carriers. And,
with upbanded CDPD, it could be a
quick trip. CT
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Digital video servers:
Storage technology
and applications

The following is adapted from a paper that
ran in the “1994 NCTA Technical Papers.”

By Richard F. Annibaldi
Director, Product Engineering
Pioneer New Media Technologies

ow can cable operators help pre-
H pare themselves for the introduc-

tion of compressed digital video into
their systems? This article describes the
technologies available for one important
area — mass storage used in digital video
servers. With this information, operators
can better evaluate their alternatives in re-
lation to planned applications.

As cable system operators strive to im-
plement the “national information infras-
tructure” in the coming years, they will face
many new challenges. In particular, the
use of digital compressed video requires
that cable systems implement unfamiliar
technologies. Although some compressed
video sources will probably be provided by
satellite, the opportunity exists to provide
other sources either directly in the cable
system or within a multiple system inter-
connect. These locally provided sources of
digital video will take the form of a digital
video server.

The basic function of such a serveris to
provide appropriate streams of digital infor-
mation to the subscriber of the cable sys-
tem. Depending upon the specific services
that the operator wishes to offer, each of
these streams may be interactively con-
trolled by a subscriber.

Video server architecture

Let's begin by examining a typical struc-
ture of a server. Although the exact form
used may vary for each cable system, digi-
tal video servers will likely contain several
common building blocks. The three most
basic blocks are a central processing unit
(CPU), an input/output (//O) system, and
digital storage. (See Figure 1.)

Our interest is in this third block used to
hold large amounts of digital information.
To allow for rapid movement of data into
and out of the storage system, most de-
vices use the small computer system inter-
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face (SCSI). SCSI, pronounced “scuzzi”,
and the improved version called SCSI-2,
allow transfer of data at up to 20
megabytes per second (MBps), equivalent
to 160 megabits per second (Mbps). Al-
though this is substantially higher than the
bit rates needed to support full motion
video, remember that this interface must
supply enough data to support multiple
subscribers simultaneously.

Digital video formats

To evaluate storage systems, it is help-
ful to review the variety of digital video for-
mats in use today. The storage system
should be flexible enough to handle any
combination of the video formats likely to
appear on the network. Formats to be con-
sidered include:

* MPEG-1 — Compressed full motion
video at about 1.5 Mbps.

e MPEG-2 — Compressed full motion
video using several different profiles and
levels at up to 60 Mbps. Typically uses 3 to
4 Mbps for NTSC and 10 Mbps for HDTV.

* H.261— Video telephony and confer-
encing at bit rates up to 1.92 Mbps.

» JPEG — Compressed still pictures.

e Others — Proprietary standards in-
cluding General Instrument's DigiCipher.

Each of these formats may find a spe-
cific niche application in cable. For exam-
ple, while movies would require an MPEG
or equivalent format, interactive home
shopping might use JPEG with freeze
frames. Each format was developed
based upon the desired compression algo-
rithms, resolution and data rate. As a re-
sult, the actual data format stored on the
media differs.

In fact, there is even more variety. With
three profiles available at several levels
each, MPEG-2 alone has many variations.
The data may need to match a particular
transmission format such as asyn-
chronous transfer mode (ATM). Although
the video server processor can convert for-
mats, storing the video in the final trans-
mission format can increase throughput.
The storage technology should be flexible
enough to handle all these possibilities.

Figure 1: Basic server
architecture

Central
processing
unit
(CPU)

!

input/output system

i

Figure 2: Four pickup DLD
player

One of four
pickups

Pickup
movement

As a rule of thumb for later compar-
isons, consider the typical amount of data
needed for a two-hour movie. With a 3
Mbps data rate, this movie requires 2.7 gi-
gabytes (GB) of storage. Higher resolution
such as HDTV would need much larger
storage.

Storage technologies

We can classify storage technologies
into four basic groups: random access
memory (RAM), magnetic tape, hard disk
drives and optical disc drives. Table 1 on
page 54 summarizes characteristics of
each type described as follows. Because
these types often complement each other,
it is most likely that servers will use some
combination of them. -
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Table 1: comparison of storage technologies
RAM Magnetic tape Hard disk CD-ROM DLD-replicated DLD -WORM
(computer formats)
Write capability «J ¥ ) ¥
Erase capability v N
Removable media
for archive ‘/ y Y y
Simultaneous
outputs 1 1 1 1 4 4
Estimated total $25-540 $20 on cartridge $1-$2 $50for1to 6 <$1 on single <§1 on single disc drive
equipment cost (more for on SLED disc changer disc drive
per megabyte faster formats) $3-$16 (less for farger | (<$0.10 on
per output on RAID changers) changer)
(includes complete
electronics, drive
and all removable
media, if any)
Average access <1 psec 50 secs for 15.6 msec <500 ms within | 2 seconds 2 seconds
time to any (processor cartridge (tens of single disc within single within single
data location access time) seconds for disc disc
faster formats)
Sustained data Limited 0.5 Mbps 16 t0 40 1.2 Mbps Upto 15 Upto 15
rate for read only by cartridge; Mbps; higher Mbps Mbps
operation processor up to 120 for RAID
speed Mbps for others
Typical storage Variable 0.13GB Upto 1.6 GB 0.54 GB 0.54 GB per 5.4 GB per
increment per cartridge per drive per 4.75-inch 12-inch disc 12-inch disc
disc
Advantages Fastest * Inexpensive RAID improves | Well-suited e Largest Largest capacity
media access time and| for multiple capacity
¢ Good for data rate copies * Well-suited for
creating archive multiple copies
copies
Disadvantages Most Very slow access Need RAID or | Set-up cost Set-up cost Moderate cost
expensive time for random backups for for single for single for single disc
locations on tape data protection | disc copy disc copy copy

Random access memory

The oldest, fastest and most flexible
method of storage is RAM. Unfortunately,
RAM also is the most expensive for large
storage size. Nevertheless, its advantages
make it desirable to use in conjunction with
other types of storage. After loading a
RAM buffer from any other type of storage,
the processor can quickly access bursts of
data destined for mulitiple users.

Magnetic tape

There are several digital video record-
ing formats such as D1 and D2 in use
today. However, these machines record
data in rigid formats and provide digital
outputs primarily for duplication and edit-
ing. For more flexible data formats, mag-
netic tapes for computer applications are a
better choice. Virtually all of these comput-
er tape formats can store digital video.
However, these tape formats share sever-
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al disadvantages in video server applica-
tions. The two most important of these are
long access time when positioning the
tape to a random point and the reliability
problems of tape wear from repeated play-
back.

The availability of both hard disk and
optical storage makes extensive use of
magnetic tape in server applications less
desirable. Nevertheless, magnetic tape
can still be valuable for creating inexpen-
sive archive copies of digital material that
is no longer in regular use.

Hard drives

This is now the dominant technology in
the computer industry for large capacity
storage, especially on personal comput-
ers. Hard drives combine the ability to read
and write data at relatively high speed with
nonvolatility.

There are two general types of hard

drive systems: the traditional single large
expensive disc (SLED) and the newer re-
dundant array of inexpensive discs
(RAID). A SLED can now have capacities
of 1.6 GB of data with larger drives
planned.

Groups of drives are combined with ap-
propriate control software to form RAIDs.
The different types of RAID configurations
are classified by six levels numbered 0 to
5. These “levels” do not indicate their rela-
tive merits; they simply identify different
configurations that have different advan-
tages and disadvantages. Table 2 (page
58) summarizes the different levels. The
characteristics of the various levels are im-
proved speed and, more importantly, error
detection and correction.

RAID redundancy for error detection
and correction permits continued opera-
tion even after one drive fails. In addition,
with many RAID controllers, an operator
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at the subscriber's tap, the onus is now  ed to accept, process, and deliver television

placed heavily on the headend. It must signals in the 50 MHz to 1 GHz frequency
range. With a C/N ratio of 70 dB at the

modulator, the VM-2000

now be able to perform to new and

exacting standards in video and audio
quality, channel capacity, and reliability. ~ can provide a system
It was with these design objectives in with 150 channels of -

mind that the Series 2000 was developed. clean, high quality

R ,~ T L pictures effectively and reliably.
§>\ Wy i 8 ' The UC-2000 Up converter: Typically used

e
=

at hub sites, it is designed to convert IF
signals to standard RF television channels.

These are delivered with virtually no

degradation from the orig-

i

THE SERIES 2000 HEADEND SYSTEM

Nexus' innovative technology has produced

inal IF signal. A single
a new generation of headend equipment, contain two fixed channel upconverters. These
the Series 2000, which has been specifically are available at frequencies from 50 MHz up
to 1 GHz. The SU-2000 Standby Up
converter: An agile IF to RF up converter,
the SU-2000 is designed to work with the

Intelligent Headend™ to automatically back up

designed to meet the exacting standards
of today’s large urban cable systems. ltis a
high performance headend system that's
able to process and switch a variety of RF,
optical, and digital signals while at the | a UC-2000 in a cable distribution system.
When used in conjunction with a VM-2000/IF,

the SU-2000 provides the headend with

same time remaining virtually trans-

parent to the original signal, regardless
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service interruption occurs. By utilizing an
advanced Windows graphical environment,
the operator can automatically or manually
5, control the headend, allowing
- maximum flexibility for input
~ switching and system
configuration.
The AS-2000 Active Splitter: Through
amplification and splitting of a multi-channel
cable television signal, it provides the cable
operator a flexible interface between the
headend and the fiber transmission system.
\\\ A maximum of 16 outputs can
be split with an input from
50 MHz to 550 MHz.
The CN-2000 Combining Network:

Combining up to 16 channels from 50 MHz to
1 GHz, it has a broadband flatness of 1 dB.
The Series 2000 - Before you buy a

headend system, see it for yourself...at the
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“Although some com-
pressed video sources
will probably be pro-
vided by satellite, the
opportunity exists to
provide other sources
either directly in the
cable system or with-
in a multiple system
interconnect.”

can configure some RAID levels to support
simultaneous accesses to different drives.
This would require careful handling of con-
tention among users for the same individu-
al drive.Specific advantages and disadvan-
tages must be weighed against the desired
applications to determine the best fit.

Optical disc drives

Compact disc read only memories (CD-
ROMs) and digital laser discs (DLDs) are
the two primary types of optical disc tech-
nology. While CD-ROMs have been in use
for many years, DLD is still under develop-
ment. Details on DLD given in Table 1 are
target specifications.

As the name states, CD-ROMs cannot
be erased or rewritten. Like existing analog
laser discs, CD-ROMs are replicated using
a stamping process. Each 12 cm (approxi-
mately 4.75 inch) diameter CD-ROM can
contain up to 540 megabytes of data.
Drives are available for either a single CD-
ROM or a magazine of six. Changers for
much larger quantities also are anticipated
in the future.

The 540 Mbyte capacity of the CD-ROM
is much less than the 2.7 GB required by
our rule of thumb movie. Also, the CD-
ROM data rate is only 1.2 Mbps. For these
reasons, vendors are introducing several
variations on CD-ROMs specifically target-
ed toward the video storage market. Some
are spinning the disc faster to achieve two,
three or four times the standard data rate.
Others are developing products that differ
more significantly.

As an example, Pioneer's a (alpha) Vi-
sion System uses high-density recording
and replicating techniques to place 2.12
GB on the same CD-ROM size disc. The
data transfer rate for a Vision is 4.7 Mbps,
nearly four times the usual CD-ROM rate.
The result is a disc that can store 60 min-
utes of video equivalent in quality to analog
laser discs. In addition to the video, this disc
stores two full stereo, or four monaural,

audio tracks. Other data can be included at
a transfer rate of 130 kbps.

A 30 cm (approximately 12 inch) diame-
ter DLD can contain up to 5.4 GB of data,
10 times that of a CD-ROM. DLD will sup-
port a variety of video formats including
MPEG-2. A SCSI-2 interface carries the 15
Mbps data transfer rate.

A stamping process produces normal
analog laserdiscs, called replicated discs.
Currently planned playback drives for DLD
will handle both replicated and write once
read many (WORM) formats. WORM al-
lows for digital storage of cable system
specific content, while retaining all of the
playback advantages of replicated
laserdiscs. These advantages include non-
contact reading to eliminate media wear,
quick access to any location on the disc
and the ability to place seldom used discs
directly into archive storage.

Traditional analog laserdiscs contain
video in either of two formats: constant lin-
ear velocity (CLV) and constant angular ve-
locity (CAV). CLV allows for twice the stor-
age capacity of CAV by varying the rotation
speed depending upon read location.

By using the CAV format, however,
DLD can use more than one pickup at a
time. For example, locating a pickup at
each of the four major compass points

Table 2: Redundant arrays of inexpensive discs (RAID)
RAID O RAID 1 RAID 2 RAID 3 RAID 4 RAID 5

Data on original disc Y

duplicated or mirrored

on second disc

Data striped across v y

multiple discs using

1 byte per drive

accessed

Data striped across \

multiple discs using

full sectors on each

drive accessed

Error detection and y y

correction codes stored

on a separate check disc

Parity interleaved with |

data and striped across

several discs

Advantages Increased Full Large * Increased Increased Allows
speed redundancy data block speed efficiency multiple

of data efficiency * Large for small simultaneous
data block data blocks writes
efficiency

Disadvantages No error Only 50% Unnecessarily | High overhead | Slow Most complex
detection/ of disc redundant error | working with writing of controller
correction capacity usable | detection/ small amounts | data due required

correction of data to shared
check disc
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around the disc allows four simultaneous,
yet independent, outputs. Figure 2 (page
52) illustrates this four pickup drive, show-
ing the four pickups or heads, each reading
a different part of the data on the disc. Each
pickup moves across the spinning disc to
the desired start position, from which it
tracks the spirally recorded data.

There are plans for automatic disc
changers with two independent players
and up to 252 DLDs. These changers allow
easy access to huge libraries of informa-
tion.

A variety of support equipment also is
under development for DLD. First, a four-
channel MPEG-2 video decoder allows
use of the DLD drive as an analog video
source. This makes for an easy introduc-
tion of the DLD into today’s cable system.
Once digital transmission begins, the oper-
ator simply removes this decoder from the
headend.

Second, a four channel MPEG-2 data
synchronizer/multiplexer provides the
steady data stream needed for reliable,
flicker-free video decompression at the set-
top decoder. Next, a combined encoding
and authoring station handles preparation
of both real-time and nonreal-time data for
recording. Finally, the WORM recording
system writes the data onto the 12-inch
disc.

Cable services

Now that we understand the technolo-
gies available, we can apply this informa-
tion to the cable system’s video server.
What services does the cable operator plan
to offer? Let's look at each of these and see
which technology fits best.

Near-video-on-demand (NVOD) con-
sists of providing the same movie on multi-
ple channels with staggered start times.
For example, one two-hour long movie
could start at 8 p.m. on the first channel,
8:30 p.m. on the second, 9 p.m. on the third
and 9:30 p.m. on the last. NVOD is ideal for

first-run movies because it can handle very
large numbers of purchases using only a
few channels. From our list of technolo-
gies, the four pickup DLD stands out as the
best match for this example of NVOD.

Video-on-demand (VOD) provides indi-
vidual access to a program. For example,
each subscriber can purchase a particular
movie, starting and pausing that movie
whenever he or she wishes. VOD requires
rapid response to subscriber requests.
Also, the number of programming choices
to be offered to the subscriber has a large
impact on the selection of technology.

Hard drives are a possible approach to
VOD, although relatively expensive when
offering many program choices. A DLD
changer with as many as 252 discs can
provide maximum choice, containing over
1,300 Gbytes of data. Because the DLD
changer contains two players with four
heads each, it can handle multiple access-
es to this library. In addition, data retrieved
from the DLD changer could be buffered in
RAM while a different disc is loaded into
one of the players for use by other sub-
scribers.

HDTV can easily replace standard com-
pressed video on the cable system. Both
NVOD and VOD can work with these
HDTYV signals. The only requirements for
the server are the higher bit rate and specif-
ic digital format used for HDTV.

Interactivity can be very different from
the full-length feature films mentioned be-
fore. Films are stored sequentially in mem-
ory and require only occasional VCR-like
controls to interrupt the normal flow. On the
other hand, interactivity can involve ran-
dom access to very short sequences, such
as still frames of video or even short blocks
of text. When interactivity requires many
random accesses, hard drives are the logi-
cal choice. If video sequences are lengthy,
however, DLD may have some advan-
tages. In either case, the best approach is
to store subscriber inputs in RAM to avoid

B A National Labor Force

B Proven Quality Control

For more information call

(800) 669-8765, Ext. 3046

NaCom is a contractor with 23 years experience in CATV installations,
fiber/coax construction, field engineering and strand mapping. We provide...
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disturbing the source data on hard disk or
DLD.

Evaluation steps

The following steps can help to deter-
mine the storage needs for a particular
cable system. Simply answer each of these
questions for your system:

1) Which services will you carry in the
short term? What about long-term plans?
Use these answers to match appropriate
storage technology to each planned ser-
vice. Most likely, you will want to phase in
new services gradually.

2) What is the expected popularity of
each service? Use this answer to help
identify the relative quantities of each stor-
age type needed.

3) Which technologies can support im-
mediate applications without becoming ob-
solete when new services are introduced?
Paying attention to this will ensure your
system grows and adapts to your needs.

Provide these answers to potential
video server vendors so they can propose
suitable solutions to your requirements.
With your guidance and feedback, they can
provide a much better system for you.

Conclusions

To be ready to face the challenges of
the digital age, cable system engineers
must gain an understanding of many appli-
cable computer technologies. One such
technology is the storage of large quantities
of digital video and other information. The
ideal storage technologies for any cable
system will depend upon the services of-
fered. Knowing your applications and the
capabilities of various technologies should
help in equipment selection. CT
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FM induced noise in
analog fiber-optic CATV links

The following is updated from a paper that ran in the “1994 NCTA
Technical Papers.”
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And Moshe Nazarathy
Vice President, Research
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fiber/coax distribution architectures, gaining increased for-

ward transmission bandwidth, channel capacity, reliability
and service option flexibility. Competition and the need for an in-
creased nonregulated service revenue base are just a few of the
driving forces behind this trend. One of the services that has been
traditionally offered in most CATV systems is co-transmission of
FM audio channels along with AM channels. In earlier days this
service was used to increase penetration rate and revenue from
basic service especially in rural areas.

Deregulation and expansion of the CATV market have been
accompanied by the higher performance specifications im-
posed by the Federal Communications Commission at the sub-
scriber TV set. In turn, these new performance criteria require
multiple system operators (MSOs) and broadband fiber-optic
equipment manufacturers to better understand and evaluate
the detrimental performance effects of each of the added ser-
vices on the analog channels performance. For example, they
need to understand how the proposed requirement for upper
200 MHz digital loading might affect its analog channel loading
counterpart. The purpose of this article is to examine the detri-
mental effect of FM channels loading on the AM channels per-
formance in a lightwave link.

The article derives a model for the carrier-to-noise ratio (C/N)
in the presence of unmodulated FM and TV carriers on an ana-
log fiber-optic CATV link. Empirically, the intermodulation distor-
tion generated by the FM carriers mixing with themselves and
with the TV carriers cannot be distinguished from noise and
therefore in the presence of FM carriers, a new noise contribu-
tion should be added to the C/N formula denominator, namely
distortion-induced FM noise. It is the specific objective of this ar-
ticle to derive the modified C/N equation taking into account the
FM effects.

P resently CATV systems are migrating from coaxial to hybrid

Distortion induced FM noise
The C/N formula for an analog fiber-optic link is:

C/N = Carrier/noise = Carrier/(Shot + Thermal + RIN) (1)
in the presence of FM carriers, a new noise contribution

should be added to the C/N formula denominator, namely the dis-

tortion-induced FM noise:

C/N = Carrier/(Shot + Thermal + RIN + FM) 2)
The normalized photocurrent in the receiver (including up to
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Figure 1: Total induced CTB vs. frequency
(35 PAL channels and FM channels)
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Figure 2: CTB vs. frequency (35 PAL channels)
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Figure 3: FM CTB contributions (30 channels)
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third order distortion terms and normalizing by the DC current
generated by the CW light) is given by:

i=0+0,0° +040°
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Where:

0 =m,, ¥ cos(at +y;) +my, Zcos((nit + ‘Vi) -

is the RF input (AM + FM carriers). Typically, the per-carrier AM
modulation index (m,_) is 4 dB higher than its FM counterpart
(m,.). For clarity we will refer to the modulation index simply as
m, the nature of which (m,_ orm, ) should be clear from the con-
text.

The powers of the various distortion components (proportion-
al to the squares of the currents) are given by expressions pro-
portional to a, and m* for the CSO and a, and m® for the com-
posite triple beat (CTB) terms, where a, and a, are the second-
and third-order Taylor coefficient of the memoryless nonlinearity
modeling the link, respectively. While it would be possible to
evaluate a, and a, directly from CSO and CTB measurements at
a given modulation index for a known TV frequency plan, this is
really not necessary if the composite distortions due to the AM
and FM + AM frequency plans are known.

The general functional dependence of the new FM “noise’
term in Equation 2 (page 62) is given by:

FM=F,m* + F,m® (5)

Where F,, F, are constants to be determined below and the two
terms correspond to the CSO and CTB involving the FM + TV
channels, respectively. Once the general functional dependence
of the various terms on m is understood, one can write a general
expression for the total C/N (renaming F, and F, - C/N_, and
C/N_ , respectively):

ctb?

C/N,, = 10log,,

m2

4 6
m2 c/no“+c/n¢‘so( m ] +c/né‘TB( m ]
m, m, )

Here, m_ is the nominal modulation index at which the C/N
in the absence of FM effects is equal to the nominal C/N (at the
modulation index m ) as obtained using the regular C/N formu-
la (Equation 1 — page 62). The next two terms correspond to
the distortion power contributions represented as equivalent
noise (i.e.,

4 (\C/Neso/10
C/ncso—10 cso and

¢/Ngrg = 10CMNers/10

are the FM-CSO and FM-CTB induced C/N contributions (in
linear scale), respectively. Notice the use of upper and lower
case terms. The upper case is used to indicate log (dB) scale
while the lower case indicates linear (power) scale. Since M,
is the (normalized) carrier power, then these expressions rep-
resent the (normalized) noise power contributions due to FM-
CSO and FM-CTB respectively in the video channel band-
width.

To determine these terms theoretically, one makes use of a
beat counting or distortion modeling program and runs it at an
arbitrary modulation index for both TV channels alone and FM
+ TV channels. The two distortions’ distributions are subtracted
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Figure 4: CTB due to FM over the PAL
observation channel (carrier at 294.25 MHz)
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ter bandwidth is shown in Figure 4. Notice that the CTB contribu-
tion is scattered in random manner over the entire channel band
at alevel that is about -85 dBc. A similar noise-like behavior is ob-
served for the CSO contribution of the FM channels.

The C/N equivalent degradation of the FM channels due to
their CTB (C/N_,,) is obtained by using Equation 8. Integrating
the CTB contribution over the channel filter (containing in this
case 100 discrete points) and using a CTBy,, (294.25 MHz)= -71
dBc (Figure 2) we obtain, following the similar procedure for
CSO:

CIN,, =62.1dB

CN,,,=70.4dB )

Figure 5: C/N vs. RF attenuation including
FM induced noise
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At the distortion levels shown, (CTB = -71, CS0 = -70), the
C/N, at PAL filter bandwidth of 5 MHz is expected to be 51.4 dBc.

To understand the significance of the above numbers let us
plot the C/N expression of Equation 6 (page 64) using the num-
bers obtained in Equation 9.

As is shown in the Figure 5, the predicted degradation of the
FM-induced noise will cause a compression in the C/N perfor-
mance with increase in modulation index. In contrast, the theoret-
ical expression for C/N in Equation 1 predicts that the C/N will fol-
low the RF attenuation on a dB/dB basis. From Figure 5 for exam-
ple, the FM-induced noise is expected to degrade the theoretical
C/N performance (“FM less”) by as much as 0.5 dB at a modula-
tion index of 3.5%
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Comparison with experiment

To confirm the theoretical prediction of the FM noise contribu-
tion, an externally modulated YAG transmitter (Harmonic Light-
waves Model HLT 6720) was loaded with the same 35 PAL chan-
nels and its C/N was measured as a function of the RF input pad
with and without FM channels loading. The results and a compari-
son with the theoretical prediction shown in Figure 5 are summa-
rized in Figure 6.

The experimental results for the “FM less” case follow a straight
line but the C/N curve starts bending in the region corresponding
to modulation index of 4.5%. This seems to indicate clipping-in-
duced noise, a mechanism not taken into account in the present
analysis. The predicted effect of FM loading on the C/N perfor-
mance is clearly seen in the figure by the deviation of the FM load-
ing experimental curve from its “FM less” counterpart.

There is an excellent agreement between the theoretical and
experimental results over most of the RF range. The excessive
compression of the FM loading experimental results evident at
high modulation index (at attenuation levels less than 0 dB), can
be attributed to higher than third order effects. Recall that the as-
sumptions of the model presented here include only the effects of
second- and third-order distortion. No higher orders or clipping dis-
tortion are taken into account.

Conclusion

Using nonlinear (second- and third-order) analysis we have de-
veloped a model describing the effects of FM channel loading on a
fiber-optic analog link. The FM channels loading is shown to de-
grade the C/N performance due to the nonlinear mixing of the FM
channels with themselves and with the AM channels resulting in
an increase in the noise floor of the optical link. A corrected C/N

Figure 6: Experimental and theoretical C/N
vs. attenuation

C/N [dBc] (in 5 MHz)
54

no FM

52 L.......
50 : Experimental
48 |
a6 | Theoretical

(as in Figure 5)
44 |
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equation taking into account the distortion-induced FM noise is
proposed.

To confirm the theoretical prediction a test that was comprised
of 35 PAL channels and 30 FM channels was carried out and pro-
duced excellent agreement. As predicted, the C/N deviated from
its 1 dB/dB slope due to FM channels loading as the optical modu-
lation index increased. At very high modulation indexes, the C/N
was compressed even further than theoretically predicted indicat-
ing higher order nonlinear contributions, contributions not includ-
ed in the presented model. CT
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Understanding the

fiber transmission medium

By Dan Wasilko

Applications and Training Supervisor
C-COR Electronics

hen CATV technicians begin
working with fiber optics,
many of them expect it to be a

totally new technology to which nothing
they know about coaxial cable applies.
This is hardly true.

In fact, it helps to learn about coaxial
cable even before learning fiber optics.
Therefore, highly trained cable techni-
cians should have no trouble working with
fiber after a brief session on the particulars
of optical cable. This article will present a
lesson on fiber optics that has been used
to teach cable technicians about this
newer technology.

Fiber-optic cable has many of the
same parameters of coaxial cable and
some parameters that are at least analo-
gous to coax. Both coaxial cable and opti-
cal fiber have insertion loss based upon
frequency and length, they both exhibit a
velocity of propagation, and in both media
we can measure return loss. We will dis-
cuss how all of these parameters are re-
lated as well as look at signal reflections
or standing waves in each and see how
such reflections affect system perfor-
mance.

Attenuation (dB/km)

0.35-

0.20-

Figure 1: Fiber attenuation vs. wavelength

1,300 nm

1,500 nm

Wavelength (nm)

Attenuation

Insertion loss in both coax and fiber are
frequency- and length-dependent. A typical
100-foot section of .500-inch coax has 1.63
dB of insertion loss at 450 MHz. As the fre-
quency increases, so does the insertion
loss per unit length. Fiber also has insertion
loss based upon length and frequency.
However, in optics we use the term wave-
length instead of frequency, where wave-
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length is equal to the speed of light (ap-
proximately 300,000,000 meters per sec-
ond) divided by the frequency. For in-
stance, a 300 MHz signal has a 1 meter
wavelength, while a 229,007 GHz signal
has a 1,310 nm (0.000001310 meter)
wavelength. Single-mode fiber has a typi-
cal loss of 0.35 dB/km at 1,310 nm and a
0.20 dB/km at 1,550 nm, where 1,550 nm
is lower in frequency than 1,310 nm.

Figure 1 shows the loss of single-mode
fiber vs. wavelength. The attenuation of the
fiber tends to be greater as wavelength de-
creases (as frequency gets higher). In addi-
tion, there are regions where the attenua-
tion does not follow that predictable line. At
these wavelengths, the fiber absorbs the
signals, thus causing high loss to them. Be-
cause of this high loss, these wavelengths
are not commonly used for transmission.
However, one of these peaks of high atten-
uation serves handily as a barrier that sep-
arates the usable bandwidth of the fiber
into two “windows” isolated from one an-
other.

Velocity of propagation
Signals traveling in either coaxial
cable or fiber are reduced in speed

COMMUNICATIONS TECHNOLOGY
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In optical fiber, the op-
il tical signal also is re-
| duced in speed from
which it travels in free
space. This reduction is
1 given as an index of re-
| fraction number (n),
found by:

n=c/v

Where:
n = index of refraction
of fiber core material

Distance (km)

¢ = speed of light in
free space

from that of signals propagating in free
space. In coax we call this velocity of
propagation. In fiber we use the term
index of refraction.

In coax, there is a calculable delay in
signals traveling through the coax when
compared to signals traveling through the
air. A visible example of this delay is direct
pickup ghosting on a subscriber's TV set. In
air, radio frequency signals travel at the
speed of light, while in coaxial cable, the
signal travels at 80 to 90% of the speed of
light, giving us the velocity of propagation
numbers 0.80, 0.90, etc.

v = velocity of propagation of the light
in the fiber core

The index of refraction of a typical
single-mode fiber core is 1.471, while
the fiber's cladding is approximately
0.5% lower. The higher index in the
core causes total internal reflection,
confining the optical signal within the
core as it travels through the fiber.

When using a time domain reflec-
tometer (TDR) to measure a coaxial
cable’s length or to determine loca-
tions of characteristic impedance mis-

matches, one must enter into the TDR
the velocity of propagation value of
the coax. When using an optical time
domain reflectometer (OTDR) to mea-
sure the length of fiber or distance to a
mismatch, the operator must enter the
velocity of propagation value (index of
refraction) for the fiber being tested.
The operation of both the TDR and the
OTDR is similar. Each device mea-
sures the time it takes for an incident
signal to be sent to and received from
a point of mismatch, then it computes
the distance to the mismatch based
upon the velocity of propagation or
index of refraction of the copper or op-
tical medium.

Reflections in coax, fiber

What is a mismatch in either a
coaxial cable or an optical fiber link?
In coax the characteristic impedance
(Zo) depends upon the ratio of diame-
ters of the center and outer conduc-
tors, as well as the dielectric constant
of the insulating material between
them. As long as the characteristic
impedance is constant throughout the
length of the coax, RF signals are un-
affected (except for attenuation) as
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B[ scatering / In optical fiber, the

« slope Point B index of refraction fol-

\ J “Gainer” splice lows the same proper-

: — ties as the velocity of

Distance (km) . .
propagation of RF sig-
nals in coaxial cable.

they travel through it. If there is a change
to any of the parameters that set the ca-
ble’s characteristic impedance, a reflect-
ed wave is created that travels back to-
ward the source. The interaction of the
forward and reflected signals form
standing waves.

This reflection can be detected by the
TDR as described before. If the
impedance encountered is greater than
the cable’s characteristic impedance, as
at the open or unterminated end of a
coaxial cable, the TDR shows a pulse in
the positive direction. If the mismatched

However, the index of refraction of fiber
is more analogous to coaxial cable’s
characteristic impedance. As long as the
incident optical signal encounters no
change in index of refraction (other than
Rayleigh backscattering as described
later), the light travels away from the
source to the receiver. If there is a
change in index of refraction at some
point, such as the open end of a fiber, a
portion of the light is reflected from that
point back toward the source.
Throughout the optical fiber, there are
minute but evenly distributed changes in
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“There are enough
similarities, or at
least analogies, be-
tween coax and fiber
that coaxial testing
techniques for both
installation and trou-
bleshooting can be-
come the basis for un-
derstanding fiber-
optic links.”

index of refraction due to impurities in
the fiber and unavoidable index
changes along the crystalline structure
of the glass material. These minute
index variations reflect a small portion
of the transmitted light back to the
source, an effect known as Rayleigh
back scattering. On the OTDR this ap-
pears as the sloped line across the
screen and gives an accurate mea-
surement of the attenuation of the
fiber per unit distance or absolute at-
tenuation at any point in the fiber link.
Therefore, the OTDR plots attenuation
(in dB) on the vertical axis, and dis-
tance (usually meters or kilometers)
on the horizontal axis as shown in Fig-
ure 3.

Measuring losses with an OTDR

The OTDR provides an easy way to
measure the loss through fusion
splices, mechanical splices or connec-
tor pairs. These locations where two
fibers are joined cause the OTDR trace
to drop suddenly at a single point on
the distance scale, producing a verti-
cal line at the location of the splice.
The length of this vertical line, mea-
sured in dB, is the loss of the splice at
that location. (See Point A of Figure
3.) Many OTDRs have the ability to
automatically measure the splice loss,
providing a numerical output to the op-
erator. This is unlike the copper-based
TDR that cannot show splice losses
and only shows where discrete
impedance mismatches occur relative
to distance.

When using an OTDR to test a fiber link,
one may encounter a splice that appears to
have a negative loss value, sometimes
known as a “gainer” splice. (See Point B
in Figure 3.) This apparent gain of signal
is a function of the reflective properties of
the two fibers being joined. The second
fiber will have a higher Rayleigh scatter-

COMMUNICATIONS TECHNOLOGY
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s

end of the fiber. (See
Point C in Figure 3 on
page 74.)

Another possible lo-
cation of a reflection is
in a mechanical splice
or optical connector
pair with an undesired
air gap between the
two fibers. This is
known as a Fresnel re-
flection. The index of
refraction of the air be-

OTDR
noise floor

tween the fibers is,

Distance (km)

g :
again, nearly 1. There-

fore, the light traveling

ing percentage than the fiber nearest
to the OTDR. In this case the link
should be tested from both ends and
the loss measurements for this splice
be averaged together to find the actu-
al loss of the splice. Additionally, all
fiber measurements with an OTDR
should be made from both ends of the
fiber and averaged together. This pro-
vides the most accuracy in length and
loss measurements.

When testing a fiber link with an
OTDR, the end of the fiber usually
produces a positive spike on the trace
much like the open end of a coaxial
cable produces on a TDR. In the fiber,
this reflection is caused by the change
in index of refraction as the light tran-
sitions from the fiber to the open air.
The fiber’s index of refraction is ap-
proximately 1.47, while the index of
refraction of the air is nearly 1. This is
a significant index change, causing a
large reflection, which the OTDR
shows as a large vertical spike on the
trace at the point corresponding to the

in the link encounters the change in
index of refraction from 1.47 to 1,
causing nearly 4% of the light to be re-
flected back to the source. The re-
maining 96% of the light enters the
next fiber. On the OTDR screen the
reflection appears as a spike at the lo-
cation of the splice. (See Point D in
Figure 3 on page 74.) In addition to
the reflection, there also is a loss of
optical signal at the splice, illustrated
by a vertical drop in the OTDR trace at
the splice location. This loss can typi-
cally be 0.4 dB or more because of the
reflection and optical modal redistribu-
tion, along with the attenuation of the
short air gap. If a fiber has an attenua-
tion specification of 0.35 dB/km at
1,310 nm, the connection loss has ef-
fectively shortened the link by more
than 1 kilometer.

AM fiber link performance

Most multichannel, AM fiber-optic
links cannot tolerate optical reflections.
The optical signal reflected back into the

laser transmitter has the effect of de-
grading the carrier-to-noise ratio (C/N) of
the link. The link C/N is the sum of four
components: the noise contribution of
the laser; the noise due to the photodi-
ode in the receiver; the noise due to the
RF ampiifier in the receiver; and the in-
teraction of light within the fiber itself.
(Editor’s note: See the article “FM in-
duced noise in fiber-optic links” on page
62 for a discussion of yet another con-
tributor to link C/N.)

The laser noise is a constant depen-
dent upon the relative intensity noise
(RIN) of the laser and the modulation
index of the RF signals directly modulat-
ing the laser diode. The photodiode
noise (shot noise) and receiver ampiifier
noise contributions depend upon the op-
tical power reaching the receiver as well
as the channel loading on the link.

The noise contribution of the fiber,
known as interferometric noise, is a
function of the optical reflections in the
fiber link. As light is reflected back into
the laser from both Rayleigh scattering
and Fresnel reflections, the delicate pro-
duction of light within the laser diode is
disrupted. The light created within the
laser is coherent, meaning all the pho-
tons produced have the same frequency
and phase. If light is allowed to be inject-
ed into the laser, as from a reflection, the
out-of-phase light from the reflections
causes the intensity output of the laser
to vary randomly. This variation arrives
at the receiver and is passed on to the
output RF signal as a noise component.
In addition, multiple reflections in the
fiber can cause portions of the transmit-
ted signal to arrive at the receiver out of
phase (time) with the main incident sig-
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nal. This also contributes to the interfer-
ometric noise.

Reflections and return loss

The reflections in a fiber link con-
tribute to the link’s overall optical return
loss. Return loss is a ratio of how much
light is reflected back toward the trans-
mitter compared to how much is trans-
mitted into fiber. In coaxial cable, return
loss is a measure of how well the coax
maintains uniform characteristic
impedance throughout its length. In
fiber, the return loss is a measure of the
reflections in the fiber caused by
Rayleigh scattering and Fresnel reflec-
tions. A fiber link for AM or digital signal
transmission should have an optical re-
turn loss of 45 dB or greater.

Reflections can be minimized by
using only fusion splices for connecting
fibers together or by using high-quality
optical connectors. Mechanical splices
should only be used for emergency
restoration of fiber links. Generally,
when connectors are used in a link, bet-
ter performance is achieved when
FC/APC connectors are used near the
transmit end, while FC/PC or FC/Super
PC connectors are used at the receiver
end of the link.

Fusion splices and FC/APC connec-
tions in a fiber link typically do not create
significant reflections and hence do not
produce a positive spike in the OTDR
trace. Mechanical splices with near-per-
fect mating between the two fiber ends
and effective application of index
matching gel within the splice also will
not cause a significant reflection. Me-
chanical splices that are not perfect will
produce a spike on the OTDR screen at

“Once a cable techni-
cian understands the
basics of the optical
fiber link, making
OTDR measurements
is fairly simple.”

the location of the splice causing a Fres-
nel reflection in the link. Again, these
connections should be considered tem-
porary.

The open end of a fiber link will usu-
ally produce a reflection, especially if
the fiber end has been cleaved or is
connectorized with an FC/PC-type of
connector. This reflection is caused by
the change in index of refraction the
light encounters as it travels from the
fiber's index of 1.47 to that of air, 1.

If the end of the link is connectorized
with an FC/APC connector, the reflect-
ed signal is directed into the cladding of
the fiber. This is because the end of the
fiber has been polished with an 8°
angle, rather than no angle as with non-
APC types of connectors. Having no re-
flected signal being sent back to the
source makes the fiber end appear to
have no reflection and the trace merely
drops off to the noise floor of the OTDR
at this point. (See Figure 4 on page 76.)
Therefore, APC connectors protect the
laser from reflections in a functioning
link.

Fiber ends left uncleaved and not
connectorized will usually produce a re-
flection spike. However, the fiber end
may be uneven enough to scatter the
reflected light into the cladding rather

than back to the source, thus creating
no or little reflective spike on the OTDR
trace.

Index of refraction experiment

The reflections, again, are caused by
the change in index of refraction the
light encounters when traveling from
one medium to another. A method of
demonstrating the effect of change in
index of refraction is to connect a test
reel of fiber-optic cable (at least 2 km in
length) to an OTDR. Then observe the
end of the fiber on the OTDR trace. If
the fiber end is connectorized with an
FC/PC connector or no connector at all,
the trace should show a large spike at
the end of the fiber.

Now place the end of the fiber into a
small glass of isopropyl alcohol. The
spike should be reduced in level by
about one-half. This reduction is caused
by decreasing the change in index of re-
fraction at the end of the fiber. Instead of
the light encountering an index change
of 1.47 to 1, the change is now only from
1.47 to about 1.33, the index of refrac-
tion of the alcohol. When the alcohol
evaporates or is dried off of the fiber
end, the reflection will return to the origi-
nal level. This experiment illustrates the
importance of maintaining index of re-
fraction throughout the fiber link.

Once a cable technician understands
the basics of the optical fiber link, mak-
ing OTDR measurements is fairly sim-
ple. There are enough similarities, or at
least analogies, between coax and fiber
that coaxial testing techniques for both
installation and troubleshooting can be-
come the basis for understanding fiber-
optic links. CT
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The FIBERSCAN 1000 ez
Keeps Your Fiber Results From

Vanishing Without a Trace

Fiber network testing is about clear results. Accurate trace
results gathered and saved for future reference are critical to
maintaining a reliable network for your customers.

Now vou can archive your OTDR trace results with the
FIBERSCAN 1000 PCMCIA Memory Card Option. Housed in
the removable lid of the FIBERSCAN 1000, this option can
operate with the test set or connect directly to your PC. In

A Dynatech Company

addition, the PC Trace Analysis Software Option enables you to
measure, compare and document trace data in a DOS or
Windows®-based environment. To receive a free copy of
How To Effectively Manage Your Fiber Optic Network, call
Telecommunications Techniques Corporation. In France call
+33 1304 88390. In Germany call +49 6172 77055. In Ireland
call +353 462 6026. In the UK. call +44 293 617700.
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Video testing
step by step — Part 4

The new Federal Communications
Commission-required “video tests” are
less than a year away. Remember that
systems subject to the new rules are
required to pass and document the
tests by July 1, 1995. This article is
one approach to fulfilling the testing re-
quirements. Part 1 covered FCC re-
porting requirements and baseband
video basics. Part 2 focused on two
specific recommended tests — in-
channel frequency response and per-
cent modulation. Part 3 tackled signal-
to-noise ratio (S/N) and hum modula-
tion. This installment examines the
“color tests” — differential gain, differ-
ential phase and chrominance-to lumi-
nance delay. Following installments
will continue to detail each of the FCC-
required tests, plus include information
on a few tests that may benefit picture
quality and system troubleshooting.

By Jack Webb

Product Manager, Sencore
T he following information is taken
from various reliable sources
and is believed to be accurate at
the time of printing. Please refer to the
FCC Rules and Regulations Part
76.601 through 76.605 to be sure that
you fulfill the legal requirements. List-
ed with each recommended test and
the FCC-required tests is information
on the FCC regs, a definition of the
test, a description of the picture effect,
a measurement procedure and many
helpful hints and precautions when
making and interpreting these mea-
surements.

Differential gain

As of June 30, 1995, additional FCC
proof-of-performance (POP) tests re-
quire measurement of the differential
gain characteristics of the headend
through the modulators or processors.
These measurements must be made
and documented every three years.
Differential gain is a measurement of
the variation in amplitude of the
chrominance as the luminance level
varies, Poor differential gain causes
poor color picture reproduction. Newer
CATV video analyzers provide a one-
key test that automatically takes the
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Figure 21: pifferential gain measurement
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Figure 22: FCC composite test signal
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measurements, makes the calcula-
tions required for this complex mea-
surement and digitally displays the dif-
ferential gain on the LCD. The follow-
ing sections provide detailed informa-
tion on the FCC Rules and Regula-
tions, a definition of the test, a mea-
surement procedure and many helpful
hints and precautions.

® 76.601 (c)(1): For cable systems
with 1,000 or more subscribers, but
with 12,500 subscribers or less, POP
tests conducted pursuant to this sec-
tion shall include measurements taken
at six widely separated points within
each mechanically continuous set of
cables within the cable TV system.

Within the cable system, one addition-
al test point shall be added for every
additional 12,500 subscribers or frac-
tion thereof. Such test points shall be
balanced to represent all geographic
areas served by the cable system. At
least one-third of the test points shall
be representative of subscriber termi-
nals most distant from the system input
in terms of cable length ... An identifi-
cation of the instruments, including the
make, model number and most recent
date of calibration, a description of the
procedure utilized, and statement of
the qualifications of the person per-
forming the test shall be set forth.

® 76.601 (c)(2): POP tests ... shall

COMMUNICATIONS TECHNOLOGY



Figure 23: Measuring
differential gain

be made on a minimum of four chan-
nels plus one additional channel for
every 100 MHz or fraction thereof of
the cable distribution system upper fre-
quengy limit ... The channels selected
for testing must be representative of all
the channels within the cable TV sys-
tem.

® 76.605 (a)(12): The differential
gain for the color subcarrier of the TV
signal, which is measured as the differ-
ence in amplitude between the largest
and the smaliest segments of the
chrominance signal (divided by the
largest), shal! not exceed 20%.

Again, whtle the FCC requires docu-
menting only a few channels and only
every three years for the “color tests,”
you are responsibie for all channels at
ail times should a complaint arise. The
differential gain test is often referred to
as one of the “new or color tests” along
with differential phase and chroma-to-
luma delay. Aithough this specification
is typically easy to meet, careful atten-
tron must be paid to the % mod. Over-
modulation will result in severe degra-
dation to differential gain.

Definition: Diiferential gain is the
measure of the system’s ability to lin-
early reproduce the high frequency
chrominance signals at all levels of lu-
minance. This amplitude distortion of
the chrominance signal is dependent
on the luminance level. Difierential
gain is measured as the percentage of
the difference between the largest and
the smallest burst packet divided by
the largest packet amplitude when the
packet levels are varied at all lumi-
nance levels. Both peaking and attenu-
ation can occur as the luminance level
is varied. For the CATV definition, the
maximum variation is used and is not
referenced to the blanking level. Typi-
cal system deficiency occurs at the
higher luminance levels.

COMMUNICATIONS TECHNOLOGY

Figure 24: pifferential phase measurement
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Picture effect: High differential gain
results in color (intensity) variation de-
pendent on the picture luminance
level. This manifests itself as unwant-
ed changes in color saturation as the
brightness of the picture changes.

Measurement procedure: The total
differential gain includes the effects of
the headend processing equipment,
demodulators, descramblers, en-
coders, video switches, modulators,
etc. If the programmer supplies a verti-
cal interval test signal (VITS) that you
will use as a reference to test your sys-
tem, each chroma burst at each lumi-
nance level must be measured at the
satellite receiver and be used in calcu-
lating the differential gain of your sys-
tem. This may not be necessary if you
pass the FCC requirements without
this calculation since it is unlikely that
the uplink and satellite receiver will
“help” your system, but they definitely
will contribute to errors.

If you use the programmers’ test
signals and fail the test by a small mar-
gin (or get marginal results), measur-
ing the satellite receiver output and
subtracting these measurements from
the system measurements will give
you a better measure of your system
performance. Remember to keep the
data for each packet separate, since
the distortion may be different in each
piece of equipment and at different
stairstep levels.

To measure the differential gain of a
channel without interference to the
system’s operation you will need to in-
sert a VITS in the VBI of the channel to
be tested. This should be done at the
satellite receiver output or following
the decoder, if used. Note the insertion
diagram in Figure 21.

Choose a VITS with a modulated
staircase pattern. The FCC composite
test signal shown in Figure 22 is pre-
ferred since it can be used to make our
other key tests. Other VITS patterns
may be used such as modulated ramp.
Be sure that the test signal chosen is
compatible with the measurement de-
vice and the equipment under test.
Again, see Figure 22.

Test signals such as the NTC-7
composite, which have signals above
the 100 IRE level, can overmodulate
the carrier, generating excessive dif-
ferential gain and phase errors. Modu-
lators and demodulators generally con-
tribute most of the differential gain to
any system. Strip amps and proces-
sors also can contribute differential
gain, but typically much less than mod-
ulators and demodulators. Video
switching and commercial insertion
equipment typically contribute very lit-
tle differential gain. Differential phase
and differential gain are normally found
together. If you have differential phase
distortion you will likely also have dif-
ferential gain distortion and vice versa.

Procedure:

1) Connect the test equipment as
shown in Figure 21.

2) Test signal generator setup:

a) Connect the signal insertion de-
vice or loop-through as required.

b) Select the VITS insertion mode.

c) Select the desired test signal.

d) Connect to the insertion device,
enable the generator output.

e) Using the CATV video signal ana-
lyzer, verify the test signal insertion.

3) Demodulator setup:
a) Tune to the channel to be tested. —

OCTOBER 18984 81
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Figure 25: FCC composite test signal
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b) Use the synchronous detector
mode.

c) Be sure the “zero carrier refer-
ence” mode is turned off.

4) CATV video signal analyzer
setup:

a) Check the Cal signal and be sure
the display gain and vertical position
controls are properly set.

b) Set the line select to the line and
field where the VITS is inserted.

c) Select the 1 H sweep mode so
that one horizontal line is displayed.

d) Measure the % mod to be sure
that it is set at 87.5%, or slightly under.
Overmodulation will create excessive
differential gain and phase distortion.

5) Press the differential gain key
and read the display for the differential
gain in %.

Or, for manual measurements:

a) Turn on the chrominance filter,
adjust the vertical position and display
gain control as required to position the
largest chrominance packet for 100
IRE peak to peak display.

b) Identify and measure the “pack-
ets” with the minimum amplitude. The
differential gain will be the difference
between the largest and smallest pack-
et expressed in percentage:

Differential gain = Maximump.p - Mini-
mum,_,

6) Differential gain also may be
measured in the vectorscope mode:

a) Switch from the waveform moni-
tor to the vectorscope mode and adjust
the vertical gain until the trace just
reaches the graticule circle.

Figure 26: Measuring
differential phase
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b)Read the % differential in the box
on the left side of the display. The total
differential gain is the maximum devia-
tion whether leading or lagging the
burst reference (Figure 23 on page 81).

7) If unacceptable measurements
result, troubleshoot the system back up
the video path using the CATV video
signal analyzer. Be sure to remove the
feedthrough terminator where appro-
priate.

Precautions:

1) Since overmodulation is much
more problematical than undermodu-
lation, intentionally set the % mod at
83% to 85% on all channels.

2) Be sure that the satellite receiver
output and all other video sources
used for that channel are set for 1 V.
Changing the input level to the modu-
lator will change the % mod on most
modulators.

3) Permanently install an insertion
device in each channel’s video path at
the output of the satellite receiver so
that test signals may be injected with-
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out interrupting the channel. Be sure
that only a single 75 ohm termination
exists on each video line.

4) Also, install a “T” at the input to
any device in the video path of each
channel. This provides troubleshoot-
ing test points without interrupting the
channel. Be sure that only a single 75
ohm termination exists on each video
line.

5) Before connecting the CATV
video signal analyzer to any test
point, be sure that it is in the high
impedance mode (not using the
feedthrough terminator).

6) If your modulators have a clip-
ping circuit to prevent overmodulation
ignore the measurements on or above
the 90% luminance steps when mea-
suring the differential gain.

Differential phase

As of June 30, 1995, additional
FCC POP tests require measurement
of the differential phase characteris-
tics through the headend. These mea-
surements must be made and docu-
mented every three years. Operators
are still responsible for meeting the
requirements on all channels at all
times. Differential phase is a mea-
surement of the variation in phase
(hue) of the color as the luminance
level varies. Poor differential phase
will cause poor color picture reproduc-
tion. Newer CATV automated video
analyzers provide one-key tests that
automatically take the measurements,
make the calculations required for this
complex measurement and show the
results on the instrument’s display.
The following sections provide de-
tailed information on the FCC regs, a
definition of the test, a measurement

procedure and many helpful hints and
precautions.

® 76.601 (c)(1): For cable systems
with 1,000 or more (same as listed for
differential gain).

® 76.601 (c)(2): POP tests ... shall
be made on a minimum of four chan-
nels plus one additional channel for
every 100 MHz (same as listed for dif-
ferential gain.)

® 76.605 (a)(13): The differential
phase for the color subcarrier of the
TV signal, which is measured as the
largest phase difference in degrees
between each segment of the chromi-
nance signal and the reference seg-
ment (the segment at the blanking
level of 0 IRE), shall not exceed £10°.

Again, while the FCC requires doc-
umenting only a few channels, and
only every three years for the “color
tests,” you are responsible for all
channels at all times should a com-
plaint arise. Although this specifica-
tion is typically easy to meet, careful
attention must be paid to the % mod.
Overmodulation will result in severe
degradation to differential phase.

Definition: Ditferential phase is the
unwanted change in phase of the
chrominance signal as the amplitude
of the luminance signal changes. Dif-
ferential phase is measured as the
greatest change in phase at any lumi-
nance level expressed in degrees,
referenced to the burst at blanking
level. Measurements should state the
maximum phase error from the burst
reference and the polarity. Note that
to meet the requirements, 12° positive
and 5° negative would not be consid-
ered less than + 10°.

Picture effect: High differential
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Set-tops: The user-friendly,
revenue-genercating interface

By Mark W. Happe
Product Manager, Domestic Set-Top Products
Zenith Electronics Corp.

he interface between the cable headend and the sub-

scriber’'s TV set is essentially the set-top. To the sub-
scriber, the set-top represents the cable company. The pro-
gramming the subscriber watches is controlled through the
use of this interface unit. As technology increases the power
of the cable system, so does the complexity of its use. This
complexity can lead to a subscriber who is an overwhelmed
user, to one who gets so confused that he or she refuses to
use it or worse yet for the cable operators, the loss of a sub-
scriber. The importance of a user-friendly interface between
the cable headend and the subscriber is paramount, particu-
larly today as the “information superhighway” continues to
evolve. Many new features and services are being offered to
subscribers, including:

¢ Billing information

e Parental control (PC)

e Electronic program guides (EPG)
e Pay-per-view (PPV), impulse pay-per-view (IPPV)
e Favorite channel (FC)

® Sleep timer

® Sports scores

® Local shopping services

¢ Stock quotes

¢ Local, national weather

¢ Subscriber-selected AC outlet

* Messaging

e Telephony

¢ VCR programming

¢ Near video-on-demand (NVOD), video-on-demand (VOD)
¢ On-line services

Even for the highly technology-minded individual, this
amount of service can be challenging. A user-friendly inter-
face needs to be provided and this is accomplished through
downloadable on-screen display (OSD) technology.

Downloadable

Downloadable refers to the ability of a system to dynamical-
ly load information from one location to another. Humans down-
load information from handwritten notes to a computer via the
keyboard. Another example is typing a report at home, copying
this information to a floppy disk, taking the floppy disk to work
and copying the updated report to your computer at work. The in-
formation at work was updated via a download of more current
information from home.

In the cable system, certain information is updated in the
headend and then the updated information is downloaded to all
the connected and active set-tops in the cable system. This ac-
tion allows dynamic changes to a system without a truck roll or
subscriber participation.

Downloadability provides cable systems with various levels
of flexibility. Flexibility at the system level includes the ability to
change at any time the look of the OSD at the subscriber’s set-
top. The cable operator can change services with minimal effort.
The subscriber has the flexibility to control the hardware and
software that drives the set-top and the interfacing with the head-
end. The subscriber can choose different services on impulse.

Figure 1: Main menu with viewer guide high-
lighted
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Figure 2: FC lineup with OSD
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Figure 3: PC with OSD
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Figure 4: Sleep option highlighted on main
menu
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On-screen display

OSDs are used in many consumer electronics products.
Color TV sets and VCRs provide a wide range of OSDs. The
OSD gives a visual representation of the control elements of
the particular product. This visual element gives the sub-
scriber a comfort factor. This translates into understanding
and acceptance by the subscriber.

in cable, the OSD is a way of displaying the control of cer-
tain features of the set-top and providing simple menu access
to information and services. The actual features are designed
and manufactured into the set-tops. The services may or may
not require interactivity with the headend. OSD allows sub-
scribers to see the changes they make to the set-top’s hard-
ware or software (or both). Let’s look at these features and
changes and how they are enhanced and simplified by OSD.

VCR timer

A VCR programming feature allows the subscriber to set
up recording of a specified channel by using the set-top. An
external infrared (IR) transmitter is required. This IR transmit-
ter connects to the set-top via a phono plug or other connector
type. The other end has a small IR transmitter that the sub-
scriber places near the recording VCR'’s IR receiver. The sub-
scriber chooses a program to record by viewing it in the EPG.

In brief, the EPG is a downloadable program guide that
the subscriber can navigate through various times and types
of programming. A selection is made by highlighting the de-
sired program and pressing the proper sequence of keys on
the remote control. All the necessary information needed for
recording is transmitted to the VCR via the external transmit-
ter. The goal of this feature is to provide subscribers with a
one-step recording of the desired program.

Prior to OSD control of this feature, the subscriber was re-
quired to tune the set-top to the desired channel and configure
the VCR for recording. OSDs, advanced set-tops and EPGs
provide the control to do all steps with one remote and one
unit, the set-top. The benefits here are the ease of use, the vi-
sual representation of the program(s) being recorded and the
fact that only one electronic device needs to be mastered by
the subscriber. Figure 1 shows a viewer guide menu.

Favorite channel
FC is a feature that allows the subscriber (or cable opera-
tor) to select the channels that are scanned as the up or down
arrow keys are pressed on the remote control unit or the set-
top. The goal of FC is to give the subscriber the capability of

BACK TO BASICS/COMMUNICATIONS TECHNOLOGY

scanning through a group of channels the subscriber deems
entertaining. Subscribers may want to skip channels in order
to scan just the ones they find the most useful or entertaining.

Prior to OSD, the subscriber used a series of tedious re-
mote control or set-top key presses to affect an FC lineup. The
only way for the subscriber to know what the FCs were was
through the actual scanning of the channels. However, with
OSD this feature becomes more readable and controllable
and hence more acceptable.

The OSD of the FC lists each channel in the cabie sys-
tem. A check or other mark signifies the status of the channel
as being on the FC list or not. The subscriber can select an FC
by simply pressing the enter key or some other predefined se-
quence of key strokes. A channel can be removed from the list
by the same method. The benefits of this type of system is the
visual representation of the FC list. Additionally, the ease of
selection makes this feature very subscriber-friendly. Figure 2
shows an actual line up and the channels selected for FC.

Parental control

PC is another option that works similar to the FC feature.
However, a password is required to gain access to this option.
The password can be set or reset by the subscriber or can be
downloaded (for capable systems) from the cable headend.
After the correct password is entered, the PC features screen
opens. The remote control is used to select the channels to be
locked out from viewing. The channel can be locked in the
same manner. This allows the controller of the password to
control what channels are allowed to be viewed.

The application here is obvious. It restricts programming
for younger viewers. Prior to OSD, the subscriber had to use a
key lock coupled with a series of set-top or remote key
strokes, phone the main office or cause a truck roll to swap
out, remove or insert traps. To determine what channels were
blocked, a scan of all the channels was required. OSD shows
all of the channels — those that are blocked and those that are
not.

The OSD gives the subscriber the information all at a
glance in a visual mode. Figure 3 shows the results of a PC
screen with some channels blocked. Some are shown with
locks and others are shown open for viewing with no locks.

Sleep timer

The sleep timer function allows the subscriber to schedule
the TV set to shut off after a specified time. If the subscriber
sets the timer for 30 minutes, then the TV set will shut off in 30
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Figure 5: Sleep timer set on OSD
Sleep Timer

TV will turn off in

Figure 6: Hookup options on OSD
Hookup Options

minutes. The goal of this feature is to allow the subscriber to
turn off the TV set and set-top without being available to do it
personally. An additional benefit is the one unit control. The
subscriber does not need to worry about the setting of the TV
set for sleep. It is all done through the set-top. This feature is
relatively new to the set-top market.

The OSD will show the sleep timer screen and the sub-
scriber enters the amount of time he wants the TV set to stay
on. This feature allows subscribers to fall asleep with the TV
set on and not worry about it being on all night. Figure 4 (page
81) shows the features menu with the sleep option highlighted
and Figure 5 shows the sleep timer set for 30 minutes.

AC outlet control

The AC outlet on the set-top can be controlled with the
newer set-tops. The goal of this feature is to eliminate the
problems encountered with TV sets that have clocks and elec-
tronically stored information that is lost when the power is re-
moved. The subscriber has not had this control before.

The OSD gives the subscriber a visual representation of
choice between switched or unswitched power to the AC out-
let on the set-top. Again, the benefit is the visual representa-
tion of the switch setting and the ease of controlling this fea-
ture. This feature is controlled through the use of the remote
control. However, with the OSD the subscriber can see the
status of the AC outlet by viewing the control screen for this
option. This is a downloadable option as well.

Hookup diagrams

Hookup diagrams are a very handy feature for con-
sumers, installers and field technicians. This feature al-
lows the subscriber to view a particular hookup diagram
for connectivity of various consumer electronics equip-
ment with the set-top. In a cable system capable of down-
loading, the system operator can update and download
these diagrams whenever necessary. The subscriber uses
the remote control to select a hookup diagram type. From
the TV screen the customer can draw the needed diagram
or complete a hookup on another TV set from the display.

Prior to this, the subscribers had to call into the office
and wait for a installer to come out and hook them up. This
feature saves the cable company and the subscriber time
and money. There are no service visits, no waiting for the
service person or money expenditures for a simple VCR
hookup or other diagrammed scenario. OSD gives the
subscribers the diagram they need. Figure 6 shows the
hookup options a subscriber has with this particular config-
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uration and Figure 7 shows one of the actual diagrams.
Remember, these diagrams can be added or altered via
downloading from the headend.

Messaging

Messaging provides a message to the set-top where a
message is generated in the headend and sent to the set-top.
There are three categories of messages that can be transmit-
ted: global, area and individual.

1) A global message is sent to all set-tops in a cable sys-
tem. An example might be the upcoming community fair being
held at the town square.

2) An area message is transmitted to set-tops in one area
of the city. This messaging service is useful for planned main-
tenance in an area.

3) An individual message is sent to one particular set-top.
This type of message might be a “happy birthday” message
from a friend or a notice from the cable company that the sub-
scriber’s bill is past due.

The goal of this feature is to provide the cable operator
with another revenue generator. It also provides the sub-
scriber with a way to send messages to another in their ser-
vice area. It provides the cable company with a way to provide
customer service via messages.

OSD makes getting a message very easy. A small LED is
illuminated on the front of a set-top when a message is pend-
ing. The subscriber presses the proper sequence of keys to
access the messaging menu. It's that simple. All of these mes-
saging schemes promote customer service and preserve or
generate revenue.

Data

This feature allows the subscriber to access noninter-
active low-rate data. A low-rate data channel is a low-
bandwidth one that can be placed easily onto an existing
cable system. Noninteractive indicates that the subscriber
does not send information onto the network via a com-
mand. It's strictly one-way communication from the head-
end to the set-top. Some examples are text displays of
local weather, national weather, sports scores and stock
quotes. This feature gives the subscriber much more infor-
mation than he previously had and gives the cable opera-
tor an opportunity for generating revenue.

Prior to OSD, the subscriber had to subscribe to a sep-
arate service for each of these services requiring hardwire
hookups to the telephone company lines. With OSD, view-
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The goal of this
feature is to provide
the subscriber with
instant access to
billing information.

ing sports or stock information is as easy
as picking up the remote, pointing it at
the TV set and pressing the required
keys. This feature also gives the cable
operator a chance to collect more rev-
enue from the subscriber and gives the
subscriber additional information with
only one connection (the cable plant).

Rate information

The cable company can supply the
subscriber with rate information via OSD
menus. The subscriber chooses the
screen designating the rate information
screen with the remote control unit. The
subscriber can look up the price (for ex-
ample) for adding The Disney Channel,
an additional outlet or a VCR hookup.
The goal of this feature is to provide the
subscriber with instant access to billing
information. There are no more calls to
the office or searching for a paper rate
card as the subscriber has had to do in
the past.

OSD provides a display of the service
and the cost for the service on a page-
by-page format. The subscriber uses the
remote control keys to access the differ-
ent service information pages. This al-
lows him to know how much a particular
service will cost. The cable company
has less customer service calls because
of this feature. This information can be a
downloadable feature and thus the infor-
mation can be changed whenever it
needs to be. Figure 8 shows one page of
the rate card. -

s PRIV
&WIRELESS SHOW

Sponsored by National Satellite Publishing,Inc.

Nov. 13-15 1994

Atlanta, Georgia

THE PRIVATE & WIRELESS SHOW offers. . .

* The largest gathering of private cable, wireless and telephone interests in the country.
* Numerous exhibitors from areund the world with exclusive exhibit hours.

* Seminars focusing on the latest ideas. inovations and industry controversies in the
pay television and telecommunications world.

* Forecasts frem Industry Leaders.

* Demonstrations on cutting edge technologies which wil
revolutionize the way in which you do business.

+ Wireless Operators Meeting— for more details contact Joe Cunningham at (702) 456-6969.

For more informaion on exhibiting or attending call:
800-622-5994, 713-342-9826
or fax 713-342-2488,

OSD

Figure 7: Example of connection diagram on

Connection E

;!

Figure 8: Rate card on OSD

Rates. Press » for more
Basic Cable

Basic Plus

WTBS/WGN

Standard Cable

HBO

Showtime

The Movie Ch.

Disney Channel

Cinemax
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Figure 9: Bulletin bocad on OSD

Viewer Guide

Bulletin Board

Woodstock Il Concert
Fri., Sat. & Sun. on
Channel 99. Order now,
Only $59.95 for all three
days of music.

Call 555-1212

Figure 10: Diagnostic screen on OSD
Diagnostic V2.1
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Shopping

This feature allows local merchants to advertise and
sell their products on television for a significantly more
economical cost. In this service the advertiser tellis the
cable company what he has for sale. The cable company
personnel enter this information into the system and down-
load that information to the set-tops. The subscriber
chooses the shopping feature using the remote control.
The subscriber can scan through the different companies
and products listed until he finds something he likes. A
subscriber can call the merchant up on the phone and
order the item and have it mailed directly to his home. An-
other possibility is for the subscriber to order the product
using the remote control.

This can be done on a two-way cable system. The
subscriber would highlight the product to be purchased
and press the buy button on the remote control. The order
request would be sent to the headend. From there the re-
quest would be forwarded to the local merchant along with
the needed information for delivering the sale. Payment
could be COD or a credit card number that was delivered
with the request.

The goal of this feature is to provide the cable operator
with another revenue source. It also provides a high de-
gree of subscriber satisfaction. A byproduct is the building
of the local economy. Local merchants get business
through a source they never had before. This feature was
not available prior to the present generation of set-tops.

The remote control is used to access the shopping
menu and the proper keys are pressed for the ordering.

90 OCTOBER 1994

“With the set-tops’ downloadabili-
ty, the functions and features are
completely flexible, which leads
to a happy subscriber through ef-
ficient menuing and feature im-
plementation.”

This feature allows the cable company to charge the sub-
scriber for access and the advertiser for access. It allows
the advertiser to sell his wares and the subscriber to pur-
chase at home.

Event advertising

OSD provides an alternative to channel barkering to
advertise for an upcoming event. Event advertising allows
full screen advertising of a particular event. Some exam-
ples are a PPV fight, town meeting, community event or
discounted HBO/Showtime package. This feature allows
the subscriber to see information at a glance and the cable
operator provides a service that may generate revenue.

Prior to OSD the only avenue for this type of advertis-
ing were barker channels. The OSD provides a second
path for this information to be sent. Figure 9 shows the bul-
letin board menu with an advertised event displayed.

Diagnostics

Advanced set-tops have microprocessors inside them.
These microprocessors perform many functions. One of
these is diagnostics. OSD provides a way for the installer,
technician or customer to examine what is going on in the
set-top should a problem arise. Signal level, data recep-
tion, hardware characteristics and other important trou-
bleshooting information can be easily viewed with the
press of a button on the remote control.

OSD gives a visual picture of this kind of data. This en-
ables the customer to contact the office with a problem
and be able to offer some very important information. This
added information can reduce truck rolls and save cable
operators revenue. Figure 10 shows a diagnostics screen.
Remember that this can be changed by downloading new
information.

Summary

Subscribers and cable operators today have many needs.
There's the need for user-friendly and user-affordable de-
vices, the need for cable company-friendly devices, cable
company-affordable devices, cable company revenue-gener-
ating opportunities and cost reductions. The solutions to
these include: downloadability, OSD and advanced features
control. These characteristics are part of some of today’s set-
tops.

With the set-tops’ downloadability, the functions and
features are completely flexible, which leads to a happy
subscriber through efficient menuing and feature imple-
mentation. Service technicians’ and installers’ jobs are
made fundamentally easier as well. The subscriber now
has a visual picture of what the installer or technician is
explaining to them. The customer service representative
or telephone troubleshooter now have an additional tool in
which to assist the subscriber with a problem. And, the
cable operator has many more opportunities to generate
new revenues. BTB
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Charles Wright

(815) 698-2564

Rt. 116 & I-57, Central Plaza
Ashkum, IL 60911

amp CAD
) DRAFTING

= e e cr0y(CES,INC.

* Base Mapping
* Strand Mapping
* Digitizing Services

* As-Built Mapping
* System Design
* System Walkout

Specializing in high volume precision drafting.

“Quality service for all your
cable drafting and design needs.” SCTE
Member

Call for literature.

LEMCO

CaALL For Your CATALOG

800-233-8713

THE

CABLE CONSTRUCTORS, INC.
COMPLETE TURNKEY CONSTRUCTION  1-800-338-9299
» Coaxial and Fiber
* Mapping and Design
* Member SCTE
* Splicing and Activation
* Fusion Splicing
* Aerial, Underground &
Fiber Construction

* Material Supply

* Emergency Fiber Restoration

* System Sweep

* Proof of Performance

* Turnkey Headend

* Complete Turnkey Project
Management

| quality service performed on a timely basis

aan e = o

OMMERCIAL ELECTRONICS, INC.
CRTV ENGINCERING SERVICES
camfranents aloo specializing cn

EQUIPMENT REPAIRS METER CALIBRATIONS
* & *

FCC PROOF OF PEFORMANCE
FREE PICKUP IN 18 STATES

800-247-5883

[ BRIDGEPOINT |

COMMUNICATIONS INC.

Coax and Fiber Construction
Full installation Services
Subscriber Audits and Sales

(214) 617-8888
DALLAS, TEXAS

AMS-1 CHARACTER GENERATOR

A

ATARI Computer and Software
only $499.00!

OPTIONAL BATTERY BACKUP!

e Character
Generators

* VCR Controllers

» Video Switches

* Custom Hardware
and Software

Dickel Communicatons Co.

5208 East Hanbury St/ Long Beach, CA 90808

FAX 310-496-4716
Tel. 310-496-0674

Specializing in
* Turn-Key * New Build * Rebuild * Fiber Optics

James R. Daversa * Owner

433 Walker Road » Chambersburg, PA 17201
(717) 261-1002 » Fax: (717) 261-1020

Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
Fto F, Nto N, BNC, RCA, F-81
Gilbert AHS RG-56 Belden
LRC RG-59 Times
Off Shore RG-11 Comm/Scope
Amphenol RG-213 Intercomp
RG-214
We will make any cable assembly. Quick delivery on all colors and lengths
Fax: (602) 582-2915, PH: (602) 581-0331

335 W. Melinda Drive, Phoenix, AZ. 85027 USA

(5) Telsta T40 Placer Units In Stock From $8,000

(15) Telsta-Versilift 1 Ton Buckets In Stock From $4,000
(13) Digger Derricks Etc.

(130) Specialized Trucks In Stock

e — WO
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»
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Call For Price List:
(215) 721-4444
Fax: (215) 721-4350

Opdyke Inc.
Truck &

Equipment Sales
3123 Bethlehem Pike
Hatfield, PA 19440
USA

<

MIDWEST CABLE SERVICES

- NATIONWIDE BUYERS -
CATV SCRAP CABLE AND USED LINE GEAR

P.0. Box 96, Argos, IN 46501

Phone: (219) 892-5537 « FAX: (219) 892-5624




NATIONWIDE TOWER COMPANY
COMMUNICATIONS TOWER CONTRACTOR

Erections ¢ Dismantles ¢ Antenna ¢ Relamp
Ultrasound ¢ Structural Analysis ¢ Paint
Inspections « Reguy ¢ Engineering “l

P.O. Box 130 Poole, KY 42444-;:;?\‘/\

Phone (502) 533-6600 ¢ Fax (502) 533-0044
24 Hour Emergency Service Available

FCC PROOF OF PERFORMANCE TESTING

FIBER OPTIC DESIGN & ACTIVATION
HEADEND OPTIMIZATION
COMPLETE SYSTEM AUDITS

N

AUTOCAD CUSTOMIZED CATV MENU
& SYMBOLS LIBRARY
CAD DRAFTING & DESIGN
STRAND MAP & AS BUILT
MAP DIGITIZATION & REVISIONS

800-292-0126

\

\_TSB /

P.O. Box 244
Yankton, S.0. 57078
(605) 426-6140

* Aerial & Underground
Construction

* Strand Mapping

 System Design

q Cablemasters Corp.

« Residential & MDU Qur Name Says It All

Installations

¢ Subscriber Audits
Contact:

Bernie Czarnecki
(814) 838-1466

5663 Swanville Road
Erie, PA 16506

¢ Proof of Performance

¢ Fiber Optics and L.A.N.
Services

CONTRACT
CABLE TV 3
INSTALLERS

CONTRACT INSTALLERS,INC.

UHF Radio Equipped Trucks * Uniformed Installers

HOUSE INSTALLATIONS
Aerial - Underground - Pre-wire
APARTMENT INSTALLATIONS
Post wire - Pre-wire - Commercial Building
Tap Audits
Install or Remove Traps and/or Converters
Drop change over for System Rebuilds

LENNY FISCHER MONTIE FISCHER
P.O. Box 1564 P.O. Box 1058
Appleton, Wisconson 54913-1564  Fort Waiton Beach, Florida 32549-1058
(414) 582-7087 » Fax (414) 528-7528 (904) 651-5154

INFRARED STATUS MONITORING
STOP CLIMBING POLES!

e Low Cost

* No Reverse needed

¢ High and Low Levels
¢ AC and DC Voltages

* Standby Power Supplies
* Trunk Amplifiers

* Stores 1000 readings

¢ Download to IBM

* Temperature ¢ Data base compatible

Call for FREE Video demo
CABLEWARE ELECTRONICS
(702) 641-4405 « Fax: (702) 641-4425

SCTE SUSTAINING MEMBER

CATYV DESIGN

ASSOCIATES, INC.

. SINCE 1979
* Design . * AutoCad Drafting
» Strand Mapping » Cad Training/Setup

* As-Built Mapping * Scanning Services

5524 Bee Caves Rd., Suite C1 » Austin, Texas 78746

(512) 328 -2461 * Fax (512) 328-3009

Steve Williams
President

“AutoCAD”
CATV ENGINEERING SOFTWARE

* Functional and Fast

* NO Third Party Software or Database Required
 Easy to Learn and Use - On Screen Help

® Fully Documented - Free Phone Support

* Production tested - Save Time and $$$

“AutoTOOLS" - 25 CATV oriented drafting utilities including...
Automated scaling Block counting {w/attribute filters)
Batch entity editing/deleting Numeric text and attribute totaling

Block moditying swapping Street centerline measunng (\;

Complex building and Attribute resequencing 6\)0

; e
cul-de-sac creation Auto purging 3 oS
Batch text revisions Much more.. ¢ ? $379
Convenient layer control $

Inc. ENGINEERING
DRAFTING & DESIGN

Integrated Network Services, Inc.
¢ Consulting

* Base & Strand Mapping

* As-Built Mapping

* Design & CADD Drafting
* Xact Software

* Novell Authorized

INS offers a complete
service package utilizing
today’s technology
to provide customized
solutions at prices to

* Premise Wiring fit your budget.
NETWORK SPECIALISTS
SCTE Member  Contact: Bruce Lane 404-552-0309

1325 Northmeadow Pkwy., Suite 110, Roswell, GA 30076

“AutoPOWER” - CAD based power system designer which...
Drafts complete power supply schematics in minutes.

Allows creation of unlimited number of specification files.

Quickly calculates station voltages, line currents, and P.S. demand.
Maintains schematic data base in condensed ASCIl “.PWR" files.

Prints “A” size schematics for engineering and tech departments.
Features pop-down menus and dialog boxes for ease-of-use.

Performs “what-if" power studies in seconds. $799

i CommCAD Corporation
“AutoAddress" 31630 Railroad Canyon Road Suite 1
“AutoForms” Canyon Lake, California 92587 [——
“AutoTree” (800) 261-5240 [ \‘ 3

P
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CATV REPAIR
800-677-5255




BOUGHT / SOLD / SERVICED

G. I VideoCipher II -$299 | Standard 24 PC - $225
Mag. 5-330 Trunk - §299 N SA 330 Trunk -$199
Jerrold SJ Trunk 301 - $199 Syl/Tex 2000 Trunk -$199
Jerrold SJ Trunk 400 - $299 S Jerrold JLE-400 -$85
Magnavox 5LE330 -$ 85 Jerrold SJ 450 Trunk - $435
SA Slimline 450 Trunk - 8435 T Jerrold SLE/SLR -$ 19
SA 8525 w/ Remote -$ 25 O Hamiln CRX -$ 12
Pioneer BC-2002/2 -§1.99 C Tocom 5503-A -$ 40
Assorted Taps -$§1.50 K C-Cor 450 LE NEW -$175

MINIMUM QUANTITIES APPLY - CALL FOR COMPLETE INVENTORY LIST

l D E F | l WE SERVICE WHAT WE SELL! SINCE /9F2

ALL TYPES OF EQUIPMENT NEEDED - FAX LIST
SELRVICES., INC. (610) 279-8000 » 800-WT ARENA » FAX 279-5805

Custom Made
Jumper Assemblies
All Brands Fittings/Cable

al

*RG - 59

Service A’& ROCKY MQUNTAIN
Since JUMPER CABLES

1966 P.O. Box 9707 * Helena, MT. 59604

*RG - 56
*RG - 11
* Other
Our jumpers never leave our plant during construction, insuring inspection of each phase
of construction. Our quality control insures you of the lowest RF leakage possibe.

Call for pricing and free sample. (406) 458-6563

COAST CATV SUPPLY

IN STOCK
NEW & REFURBISHED
Amps, LE’s, Taps, Splitters
Connectors & Headends
ALL BRANDS 270 TO 550 MHz
Call for updated price list

k-~
We Buy - Wanted: ALL BRANDS
YOUR USED OR EXCESS EQUIPMENT

Fax your used/excess list
(USA) 909-272-2360 Fax: 909-272-3032

EE I 80 /Vide lic.
FR 44 Cata & Audio/V: Al [
pPg Catalog o o App

PWR SUPP, EO, PRODUCT

5 ‘;""‘:'.,‘, 4= PHONO, MIC,
:....0- S TSS L TRANS, ACN,

G0 / PRESS
GOA TAPE, VIDEO,
S oA VoL "W ne,osc / BOXES

’ |[13nR-o VideoiAudio =3
/18-out VideolAuiti
=4 240000 Audio Doy
SR |[1ann2out VideolButic
Video & Audio Dist Ampls. — :
RGB-Sync Dist, Ampls. Routing Switchers
66

OPAMP LABS INC (213) 934-35
1033 N Sycamore Av LOS ANGELES CA, 90038

Experienced
Supervisors and Project
Managers
for contracts in
TX, AZ, TN, HI, NE.

Main Line Equipment, Inc.

TROUBLE WITH POSITIVE
TRAPPING - POOR PICTURE

QUALITY
We Offer Also experienced:
“THE CORRECTOR” Aerial Subcontractors
Which Underground Subcontractors

Splicers ¢ Installers

LBRIDGEPOINT]

COMMUNICATIONS INC
214-617-8888 » 214-617-5615 Fax

RESTORES THE NATURAL
PICTURE CLARITY
1-800-444-2288 » FAX 310-715-6695
Los Angeles, California

SCTE
Sustaining

etel‘ Member

roehlich & Co.
executive search

P.0. Box 339 Weatherford, TX 76086
(800) 742-4947 FAX (817) 594-1337
All levels of
Technical Positions -
Corporate to Hourly.
Positions Available
Nationwide.

Call or Write. Fees Paid.

REBUILD SURPLUS

Removed from 340MHZ system C-COR
400 & 500 actives w/reverse T503-
051,030,091,070 trunk amps D501-3F
D amps; E501-1F, 3F L.E.'s C-COR line
passives; Asst'd taps upgrading 100
miles plant/month

WE SELL SURPLUS
NEW & USED

Connectors, Taps, Headend,
Line Gear, misc.

TM BROKERS

5402 Highway 95
Cocolalla, ID 83813 USA
Phone: (208) 683-2797

(208) 683-2019 QVA:\

Fax: (208) 683-2374 SmMN

Sylvania - Trunk Loaded 300/330 VAD
YNeN365 available © $65 MULTIMEDIA CABLEVISION

Sylvania - Line Extenders 300/330 Make An Offer
Call W/Qty Desired, Debra Garcia

(316) 262 4270

LEE ENTERPRISE

855 available @ $40
A Division of Diamond W Investments, Inc.

Quantity Only
/E 623 4th STREET « P.O. BOX 590 « DESHLER, NEBRASKA 68340

DOWNSIZE VCII CHASSIS KIT ... $ 99.50 MODULATOR REPAIR ... $ 58.50°
VCII REPAIR OR EXCHANGE ... $ 80.00 TO 135.00* PROCESSOR REPAIR ... $ 58.00"
VCRS UPGRADE OR EXCHANGE ... $ 325.00* RECEIVER REPAIR ... $ 58.50"
VCIl WHITE LABEL FOR SALE ... $ 249.00

Female Business Enterprise + Complete Cable Repair Facility

1-800-551-0096

* Return shipping and minor parts included in price

e

dB-tronics

Cuble Television Equipmient
Sales & Servvice Center

. bh;:kUsOurFr;r B

Scientific
Atlanta

W Parts & Services , v
e Divécounts,,on'éenmhe, Parts
v Up/Down & Module Repair
o 450 & 550 MHz Equalizers

# Inband Converter Repair

S-A SPECIALS

CALL OR FAX US FIAST

Telephone: 803-574-0155
USA Toll Free: 800-356-2730

Call About Our Fax: 803-574-0383
dB-tronics, Inc.
2 145 Traod Street
Spartanburg, SC 29301
e
Free Computer Offer usa




BUSINESS DIRECTORY

New &
Remanufactured

*Converters
* Line Extenders
*Trunk Amps
* Headend Equipment
*Addressable Systems

Cabte 7V

Sales & Service Guaranteed Throughout
North America * Mexico * South America

CABLE LINK INC.
280 Cozzins St. » Columbus, OH. 43215 }
USA Ph: (614) 221-3131 » Fax: (614) 222-0581

—T.T.

TRAN=— |

1758 SE North Buttonwood Dr.
Port St. Lucie, FL. 34952

Tel: (407) 337-4644 + Fax: 398-9133
CATV CONVERTER

Buy-Sell-Repair
New & Refurbished

CABLE DISTRIBUTORS CO.
IMPORTERS AND EXPORTERS
OF CABLE TV EQUIPMENT

Brokenage

FOR SALE
Hamlin MCC-3000 (as is) .50¢
Scientific Atlanta 6750 .50¢
Jerrold DSX-2 $5.00
Oak RTC-56-3 $15.00

WE BUY SURPLUS CONVERTERS
AND LINE EQUIPMENT
(USA) Phone: 800-554-1215

Quality Cable & Electronics Inc.
1950 N.W. 44TH Street Pompano Beach, Florida 33064

CONVERTERS
HEADENDS
DROP MATERIAL
LINE EQUIPMENT

ALITY

& ELECTRONICS INC.

BLE

New / Used
All Equipment /| Competitive Prices
Phone: 3059788845 Fax: 305978+ 8831

Call or Fax us today with your request!
Credit terms available upon approval

203) 953-3770
203) 546-1055
800) 466-8168
203) 953-3772

R S Fax

* System Audits ¢ Installs
* Direct Sales *C.L.L
* Drop Replacements * As-Builts

* M.D.V. Postwire and prewire  * Underground

Contact: Ed Reynolds
80 Vanderbilt Ave. » West Hartford, CT 06110
110 Goodwin Rd. « Canterbury, CT 06331

Fishel Technologies

Division of the Fishel Company

€ Strand
Mapping

€ CATY Design
€ CATYV Drafting

€ As-built
Mapping

€ Turnkey
Projects

Lode Data AutoCAD VersaCAD

Contact: Curt Smith 1-800-347-4351

1810 Arlingate Ln., Columbus, OH. 43228

COMMUNICATIONS
TECHNOLOGY

has a new
Classified Manager
Rebekah Markheim

Call: 1-(800) 325-0156
Fax: 1-(303) 839-1564

CABLE S5YSTEM
SURVEY CO.

Mapping B Design B As-Builts Bl CAD & Drafting Services

Let Us Map & Design
Your Fiber Upgrade A

126 W. Michigan Ave. ® Marshall, Ml 49068 s
(616) 781-3455 m FAX (616) 781-5177

SCTE Member

Erf

ption

MAC & IBM Modem Access

Local Weather
~Temp:85 F Humidity 35%
/. Wind from SW @ 5 MPH
VN Baro Pressure 29.3 HG.
Grapbics, Logos, Low cost ads
Update remotely via any computer!

Scrolling messages...
Basic system: $529.90 inc RAMX & C64

\_12:24:30 THURSDAY 3:21:94 VHS instructional video, cable & manuals
*Hi-Res fonts, Video Page & Character Generator *Store more than 600 pages Logos &
pictures on RAMX cartridge *16 colors, variable fonts, Crawl, Flash, Special effects *Two
(240 Itr.) crawls per page *Accurate real time clock & date * Restores & displays pages,
time & date even if power fails!* Low cost C64 computer (NTSC + Ch. 3/4 RF out) *100 Time
& date control commands ‘Infra-red controls up to 8 VCR's * Program Video Poster™,
using IBM or MAC via modem *Control external relays * Video Poster™ Instructions on
VHS tape * Ask about MAC & IBM Video Poster™ page design program "MACP" §179.95
Model * Price * Description of "Video Poster" ™™ Options:
RAMX $349.95| Video Poster'™; 600 page Battery backed RAM-disk, cables & manual

C64  $179.95 | Refurbished computer, with power supply (1 year warranty all products)

Infra-Red Remote m
VCR Control on Video Poster™

Modem $ 89.95 |1200 baud lHayes modem for remote page transfer Options
BCLK $ 69.95[Battery clock (with RAM) restores time & date if power fails e
PKS  $179.95 |Controls 8 relays + DVM2; "WX1 & WSDM "+ IR inputs 3 it vi

WX1  $189.95 [Temp.+Humidity ; WX1B $249.95 inc. barometric pres,
WSDM $279.95 [Anamometor Wind speed and direction; (Req. PK8)
RAIN $249.95|Rain gauge daily, yearly total s in .01" increments =
1541  $189.95 |Disk drive; unlimited back up for RAMX

TSP1  $379.95 | Text-to-speech computer voice message each screen.
DVM2 $379.95 | Page controlled Digital audio; 10 messages, 2 min.
UPS1 $279.95 Uninterru ptible power with 5 hour batteries

vMultiple Graphics & Hi res photos display on all pages
VCreate flash, crawl text with photo graphlcs display pages
YRemote control and page insertion via Macintosh

VYWorks with all new A/V Macs or NTSC display adapters
VFeatures all MAC fonts and 256 NTSC color resolution
Model "MACP" Video Poster™ for Macintosh $495.00

Englneenng Consulting Tel: 714-671-2009 Fax: 714-255-9984
Visa*Discover*Amex*P0O*COD

583 Candlewood St. Brea, Ca. 92621*Mastercard



Main Line Equipment, Inc.
National Distributor for Pathmaker
Large Stocks of Jerrold & Magnavox

330/450 Line Gear

WE BUY:

Used converters & used line gear

WE SELL:

Refurbished converters & line gear

WE REPAIR:
Converters & line gear for cable systems
AT ALL REASONABLE PRICES
1-800-444-2288 » FAX 310-715-6695

Los Angeles, California

UP TO 25% ON
BATTERIES

Designed Specifically for Cable TV
Standby Power Supplies

SWID SALES CORP.

PO Box 582 Northbrook, IL 60065
Phone: 708-205-9191
Fax: 312-478-2444

Dakota Design
(605) 364-7363
* DesignDrafting * As-Builts
* Map Management

Dan Schieffer
Route 1 Box 33 Utica, SD 57067

AERIAL BUCKET TRUCKS

Large selection geared
for CATV
STANDARD TRUCK &
EQUIPMENT CO.,, INC.
1155 Hill St. S.E.
Atlanta, GA 30315
Ph: 1-800-241-9357
Fax: (404) 622-4462
USA

FM Microwave
Spares & Repairs
By
CommSpec

Complete “G, H, BX & X
Line” Repairs & Retunes

New Replacement Power
Supplies & Harnesses

Channel Flters & Waveguide
Branching

Used Equipment Purchased &
Sold

Field & Training Services
Available

Don Sicard
TEL: (508) 373-0657
FAX: (508) 374-0154

CommsSpec

6 Tyler Park

P.O. Box 968

Haverhill, MA 01831 USA

%JONESURPLUS —

WE BUY AND SELL QUALITY CATV EQUIPMENT

LINE AMPLIFIERS, TAPS, CONNECTORS
CONVERTERS - ALL TYPES AND MAKES
HEADEND EQUIPMENT

USA « (619) 757-3008 « Fax (619) 757-4048

10 Years in Equipment Repairs!

We Provide:

® Warranteed reconditioning of line,
headend and test equipment

® Precise calibration of test equipment
and meters

® Alpha manufacturer warranty repairs

® Extensive bench testing for FCC
compliance

® Accurate channel and pilot changes

® Computerized buy/sell surplus
inventory locator system

Phone: (800) 382-2723
FAX: (518) 382-8452

Emergency Alert
Systems
By

Idea/onics

Up to 90 Channels
14 day delivery
Compatible with all headends

Affordable

Video units also available
(701) 786-3904
Fax: (701) 786-4294

TEST EQUIPMENT
Reconditioned Wavetek, HP, Tektronix and more. Signal Level Meters, Sweep Systems,
TDR's, Power Meters, Spectrum Analyzers, Frequency Counters and Fiber Test Equipment.
Guaranteed to meet/exceed manufacturers specs. 90 day warranty standard.

SATELLITE ANTENNAS

Used Scientific Atlanta, Andrews, Vertex, RS| and others. 7 meter and up.

PTL Cable Services Inc. USA ¢ Phone (407) 747-3647 * Fax (407) 575-4635
BUY-SELL-TRADE

Career Opportunities

X

TCI Cablevision of
the Metroplex

HAS IMMEDIATE OPENINGS:

* SERVICE TECHNICIAN
* ADVANCED TECHNICIAN

FAX OR SEND RESUME TO:

TCI CABLEVISION OF DALLAS, INC.
1565 CHENAULT ST., DALLAS, TX 75228
ATTN: PERSONNEL DEPARTMENT
FAX # (214) 320-7322

TCI CABLEVISION OF THE METROPLEX, INC.
1S PROUD TO BE
AN EQUAL OPPORTUNITY EMPLOYER

HAS IMMEDIATE OPENINGS

* CONSTRUCTION
MAINTENANCE MANAGER
THIS PERSON WILL BE RESPONSIBLE
FOR 8,000 MILES OF PLANT FOR THE
DALLAS METROPLEX AREA

* FIBER DESIGNER

FAX OR SEND RESUME TO:

TCI CABLEVISION OF DALLAS, INC.
1565 CHENAULT ST. DALLAS, TX 75228
ATTN: PERSONNEL DEPARTMENT
FAX #(214) 320-7322

TCI CABLEVISION OF DALLAS, INC.
IS PROUD TO BE
AN EQUAL OPPORTUNITY EMPLOYER

WEesT CoAsT DISTRICT
SALES MANAGER
PosiTioN FOR CATV
TELECOMMUNICATION

MANUFACTURER

PLEASE SEND ReESuME To:
Post OFFice Box 955
ELyria, OH 44035
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ALL LEVELS OF POSITIONS FILLED NATIONWIDE
+ Technicians * Engineers » Managers » Sales
Send resume with salary requirement to address below.
Employer Inquiries Invited.

Bl 5 Communication Resources
s s The Communication Personnel Specialists

P.0. Box 141397 » Cincinnati, OH 45250
606-491-5410 / FAX 606-491-4340

Wanted!

Experienced long term help for
Southeast rebuilds/upgrades

Aerial Crews

Underground Crews
Splicers
Installers

Field Engineers

CABLE MAN, INC.
Call (601) 374-5832
Fax: (601) 374-2198

WORK RICH — CASH POOR?

CONTRACTORS - you need immediate payment
to meet obligations and take on new work.

Your MSO or prime contractor pays your invoices in 45-60 days.
Your banker does not understand your business.
CABLEFACTORS will pay you cash for your invoices
and collect payment from the MSO or prime.

If you are a CATV contractor, call today for more information!

CABLEFACTORS

a division of AMERICAN FACTORS GROUP
457 North Harrison Street ® Suite 100

Princeton, New Jersey 08540
Tel: 609-924-9394 » Fax: 609-924-3935

David Cheeseman

CABLE TV
CHIEF TECHNICIAN

Leading cable co. looking for per-
son to oversee administrative,
technical & supervisory functions
for maintenance & construction
depts. Minimum of 5 yrs. industry
and 3 yrs. supervisory experience.
Formal electronics training and/or
relevant degree. Must be self
managed, a leader and a team
player. Familiar with emerging
technologies such as data and
telephony. Send resume to Jones
Intercable, Black Horse Pike &
Cable TV Lane, Turnersville, NJ
08012. EOE M/F/DNV

TECHNICAL TRAINER

Responsible for the development, delivery and implementation of operations and technical training programs.
Schedules and conducts training programs for personnel; provides needs assessment and recommends eval-
uation techniques. Needs to be able to climb poles, ladders, towers and other structures as needed; lift and
carry loads of up to 70 Ibs; use bucket truck when necessary. Manipulates connectors, fasteners and wire
and uses hand tools.
Qualified individual will possess a high school diploma with an Associates Degree, or it's equivalent, in
Electronics or SCTE BCT certification. Must have knowledge of National Electronic Code, OSHA and related
state and codes. One to three years’ experience as a technician; previous supervisory experience or training
helpful. Excellent oral and written communication skills; presentation skills; facilitation and people skills.
Extensive travel required and must have a valid driver's license and satisfactory driving record.
Send Resume to: TCI East, Inc.

Three Bethesda Metro Center

Bethesda, MD 20814

ATTN: Director of Training

Principles only. Drug test required. EOE

COMPLETE CONSULTATION
AND STAFFING
FOR CATV AND WIRELESS
CABLE OPERATIONS

Management
Marketing ¢ Engineering

JIM CAHOON

Cable Operations and Engineering
Since 1966

7100 East Belleview, #102
Denver, CO. 80111 USA

INTERNATIONAL INQUIRIES
Ph: (303) 779-8890
Fx: (303) 779-8139

REGIONAL SALES MANAGER

ComSonics, Inc., a leading provider of test equipment for the communications
industry is looking for a sales professional to assume the duties of Regional
Sales Manager for Northeastern US. This sales pro will be responsible for
direct sales of ComSonics products and services to the Cable and Telecom
industries.

The successful candidate must have a thorough technical knowledge base in
cable TV and a minimum of five (5) years of direct sales experience.
Knowledge of the telecom industry is a real plus. We prefer a four (4) year
Business degree, but we will accept an equivalent successful track record in
direct sales of technical products to the Cable industry.

This challenging position offers not only high earnings potential and superior
benefits, but the opportunity for immediate impact in the hottest communica-
tions region in the U.S.

Please send (no phone calls please) your cover letter and resume, including
details of your sales experience and salary requirements to:
- ComSonics, Inc.
o oo omicmen PO BOX 1106 ¢ Harrisonburg, VA 22801
‘% co"Somcs"’mc Attn: RSM-NE e« Fax # 703-434-9847
T An Equal Opportunity Employer
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Return this card for Free Information * Free Subscription

Mail or Fax today
to 413-637-4343

The information at right must be completed to
process your request.

0 Yes, | wish to receive/continue to receive Communications Technology. 0 No

A. Are you a member of the
SCTE {Society of Cable
Television Engineers)?

1. __yes
__no

B. Please check the cate-
gory that best describes
your firm’s primary
business {check only 1):
Cable TV Systems Operations

. Independent Cable TV Syst.

___MSO (two or more Cable

TV Systems)

05. Cable TV Contractor

Cable TV Program Natwork

SMATV or DBS Operator

MDS, STV or LPTV Operator

Microwave or Telephone Comp

Commercial TV Broadcaster

Cable TV Component

Manufacturer

12.___ Cable TV Investor

13. __ Financial Institution, Broker,

Consultant

14, __ Law Firm or Govt. Agency

15. ___ Program Producer or Distributor

16 ___ Advertising Agency
___ Educational TV Station, School,

or Library

18. __ Other (please specify).

28

07
08.
09

C. Please check the
category that best
describes your job title:

9. __Corporate Management

20. ___ Management
21. __ Programming
TechnicalEngineering
22. ___Vice President
__. Director
24 ___Manager
25, Engineer
26. ___ Technician
2 Installer
___ Sales/Marketing

29— Other (please specity)____

D. In the next 12 months,
what cable equipment
do you plan to buy?
___ Amylifiers

31. ___ Antennas

32. __ CATV Passive Equipment

34.

828

gHEg m

F.

57.
58.
59.

61.
62.

23

o K23

2323

. ___ Commercial Insertion/

including Coaxial Cable
. Cable Tools
___CAD Software, Mapping

Character Generator
___ Compression/Digital Equip.
___ Computer Equipment
___ Connectors/Splitters

gement

Headend Equipment
___ Interactive Software
___ Lightning Protection
Vaults/Pedestals
MMDS Transmission Equipment
Microwave Equipment
Receivers and Modulators
Safety Equipment
Satelite Equipment
Subscriber/Addressable
Security Equipment/
Converters/Remotes
___Telephone/PCS Equipment
___ Power Suppls. (Batteries, etc.)
___ Video Servers

What is your annual cable
equipment expenditure?
to

—_ up 1o $50,000
___$50,001 to $100,000
___$100,001 to $250,000
__ over $250,000

In the next 12 months,
what fiber-optic equip-
ment do you plan to buy?
Fiber-Optic Amplifiers
Fiber-Optic Conneclors
Fiber-Optic Couplars/Spiitters
Fiber-Optic Splicers

Fiber-Optic Transmitter/Receiver
Fiber-Optic Patchcords/ Pigtails
Fiber-Optic Components
Fiber-Optic Cable

Fiber-Optic Closures & Cabinets

What is your annual
fiber-optic equipment
expenditure?

—— up 10 $50,000

____ $50,001 to $100,000
___$100,001 to $250,000
___over $250,000

H. In the next 12 months,
what cable test &

do you plan to buy?
70. Audio Test Equipment

71. ___ Cable Fault Locators

72. __ Fiber Optics Test Equipment
73. __ Leakage Detection

74. __ OTDRs

75. __ Power Meters

76. ___ Signal Level Meters
77. ___ Spectrum Analyzers
78. __ Status Monitoring

79. ___ System Bench Sweep

__TDRs
81, __ Video Test Equipment

1. What is your annual cable
test & measurement
equipment expenditure?

82. ___upto $50,000

83. ___ $50,001 to $100,000

84. ___ $100,001 to $250,000

85. ___ over $250,000

J. in the next 12 months,
what cable services do
you plan to buy?

86. ___ Consulting/Brokerage Services

87. __ Contracting Services

{Construction/Installation)
88. ___ Repair Services
9. ___ Technical Services/ Eng. Design
90. ___Training Services

K. What is your annual cable
services expenditure?

91. ___ up fo $50,000

92. 850 001 to $100,000

93. __ $100,001 to $250,000

94. ___ over $250,000

L. Do you plan to rebuild/
upgrade your system in:

95. __ 1year

96. ___more than 2 years

M. How many miles of plant
are you upgrading/

rebuilding?
97. ___up 1010 miles
98. __ 11-30 miles

99. ___ 31 milas or more

Name
Title_
Company
Address__
City_ State Zip
Phone_ Fax
Signature Date
(Signature and date required by U.S. Postal Service)
Circle Numbers for Free Information
1 27 53 79 105 131 157 183 209 235 261 287
2 28 54 80 106 132 158 184 210 236 262 288
3 29 55 81 107 133 159 185 211 237 263 289
4 30 56 82 108 134 160 186 212 238 284 290
5 31 57 83 109 135 161 187 213 239 265 291
6 32 58 B4 110 136 162 188 214 240 266 2%
7 33 59 8 111 137 163 189 125 241 267 293
8 34 60 8 112 138 164 190 216 242 268 294
9 35 61 8 N3 139 165 191 217 243 269 295
10 36 62 88 114 140 166 192 218 244 270 296
"N 37 63 8 115 141 167 193 219 245 2711 97
12 38 B4 90 116 142 168 194 220 246 272 298
13 39 65 91 117 143 169 195 221 247 2713 299
14 40 66 92 118 144 170 196 222 248 274 300
15 41 67 93 119 145 171 197 223 249 275 301
16 42 68 94 120 146 172 198 224 250 276 302
17 43 69 95 121 147 173 199 225 251 277 303
18 44 70 96 122 148 174 200 226 252 278 304
19 4 71 97 123 149 175 201 227 253 279 305
20 46 72 98 124 150 176 202 228 254 280 306
21 4 73 99 125 151 177 203 229 255 281 307
2 48 74 100 126 152 178 204 230 256 282 308
23 49 75 101 127 153 179 205 231 257 283 309
24 50 76 102 128 154 180 206 232 258 284 310
25 51 77 103 129 155 181 207 233 259 285 3N
26 52 78 104 130 156 182 208 234 260 286 312
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Return this card for Free Information * Free Subscription

Mail or Fax today
to 413-637-4343

The information at right must be completed to
process your request.
0 Yes, | wish to receive/continue to receive Communications Technology. C1No

Name
Title
Company.
Address._
City_ State Zip
Phone Fax
Signature Date
(Signature and date required by U.S. Postal Service)
~___ Circle Numbers for Free Information
1 27 53 79 105 131 157 183 209 235 261 287
2 28 54 80 106 132 158 184 210 236 262 288
3 29 55 8 107 133 159 185 211 237 263 289
4 30 56 8 108 134 160 186 212 238 284 290
5 31 5 83 109 135 161 187 213 239 265 201
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15 41 67 93 19 145 171 197 223 249 275 301
16 42 68 94 120 146 172 198 224 250 276 302
17 43 69 95 121 147 173 199 25 251 277 303
18 44 70 96 122 148 174 200 226 252 278 304
19 45 71 97 123 149 475 201 227 253 279 305
20 46 72 98 124 150 176 202 228 254 280 306
21 47 73 99 125 151 177 203 229 255 281 7
2 48 74 100 126 152 178 204 230 256 282 308
23 49 75 101 127 153 179 205 231 257 283 309
24 50 76 102 128 154 180 206 232 258 284 310
5 51 77 103 129 155 181 207 233 259 285 311
26 52 78 104 130 156 182 208 234 260 286 312

A. Are you a member of the |
SCTE (Society of Cable

Television Engineers)?
1. ___yes
02. __no

B. Please check the cate-
gory that best describes
your firm's primary
business {check only 1):
Cablu TV Systems Operations

Cable TV Syst.
___ MSO (two or more Cable
TV Systems)
05. ___ Cabla TV Contractor
06. Cable TV Program Network
SMATV or DBS Operator

08 MDS, STV or LPTV Operator

09. Microwave or Telephone Comp.

10. Commercial TV Broadcaster

11. Cable TV Component

Manufacturer

___Cable TV Invastor

13. __ Financial Institution, Broker,

Consultant

14. __ Law Firm or Govt. Agency

15. ___ Program Producer or Distributor

16 ___ Advertising Agency
_ Eduwnonal TV Station, School,

18. Othsr (please specify)_____

C. Please check the
category that best
describes your job title:

9. ___Corporate Management
20. ___ Management
21. ___ Programming
TechnicalEngineering
22. ___ Vice President
23. __ Director
24. ___ Manager
25, Engineer
26. ___ Technician
27. __ Installar

28. __ Sales/Marketing
29. ___ Other (please specify)

D. In the next 12 months,
what cable equipment
do you plan to buy?

30. ___ Amplifiers

31. __ Antennas

32 __

33.
34.

36.

P 22

SZ

67.

88

..3.

CATV Passive Equipment includ-
ing Coaxial Cablg

___Cable Tools

___ CAD Software, Mapping

___ Commercial Insertion/
Character Generator
Compression/Digital Equip.
Computer Equipment
Connectors/Splitters

Flaet Management

Headend Equipment
Interactive Software

___ Lightning Protection
Vauls/Pedestals

MMDS Transmission Equipment
Microwave Equipment
Receivers and Modulators
Safety Equipment

Satellte Equipment
Subscribar/Addressable
Security Equipment/
Conventers/Remotes
___Telephone/PCS Equipment
_— Power Suppis. (Batteries, etc.)
___Video Servers

What is your annual cable
equipment expenditure?
___ upto $50,000

___$50,001 to $100,000
___$100,001 to $250,000

___over $250,000

In the next 12 months,

what fiber-optic equip-

ment do you plan to buy?

___Fiber-Optic Amplifiers

___Fiber-Optic Connectors

___ Fiber-Optic Couplars/Splitters
___ Fiber-Optic Spticers

___ Fiber-Optic Transmitter/Receiver

. Fiber-Optic Patchcords/ Pigtails

_ Fber—Omnc Components

Fber -Optic Closures & Cabinets

What is your annual
fiber-optic equipment
expenditures?

___upto $50,000

___$50,001 to $100,000

___$100,001 to $250,000
___over $250,000

H. In the next 12 months,
what cable to‘st &

do you plan to buy?
70. ___ Audio Test Equipment
71. ___ Cable Fault Locators
72. __ Fiber Optics Test Equipment
73. ___Leakage Detection
74. ___OTDRs
75. ___ Power Meter
76. ___ Signal Level Meters
77. ___ Spectrum Analyzers
78. ___ Siatus Monitoring
79 __ %siem Bench Sweep
80. __TDRs
81. __ Video Test Equipment

1. What is your annual cable
test & measurement
equipment expenditure?

82. ___ up 1o $50,000

83. ___ $50,001 to $100,000

84. ___ $100,001 to $250,000

85. ___ over $250,000

J. In the next 12 months,
what cable services do
you plan to buy?

86. ___ Consulting/Brokerage Services

87. __ Contracting Services
{Construction/Installation)

88. ___ Repair Services

___ Technical Services/ Eng. Design
90. ___Training Services

K. What is your annual cable
services expenditure?
91. ___ upto $50,000
. . $50,001 to $100,000
___$100,001 to $250,000
94, ___over $250,000

L. Do you plan to rebuild/
upgrade your system in:

95. ___ 1year

96. ___ more than 2 years

M. How many miles of plant
are you upgrading/

rebuilding?
97. ___ up 1010 miles
98. ___ 11-30 miles
99. __ 31 miles or more
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Video testing

(Continued from page 85)

all times should a complaint arise. Al-
though this specification is typically
easy to meet, careful attention must be
paid to in-channel frequency response.

Definition: Chrominance-to-lumi-
nance delay, also called chroma delay,
is the measurement in time that the
chrominance component of the video
signal is delayed through the system,
referenced to the luminance signal and
stated in nanoseconds. The NTSC sys-
tem M uses 170 ns precorrection.

Picture effect: Chroma-to-luma
delay causes a misregistration in the
color and luminance information in the
picture. Picture distortions appear as
color smearing or bleeding at the
edges of objects in the picture. Sharp
luminance transitions also may be-
come fuzzy.

Measurement procedure: The total
chroma-to-luma delay includes the ef-
fects of the headend processing
equipment (demodulators, descram-
blers, encoders, video switches, mod-
ulators, etc.). If the programmer sup-
plies a VITS that you will use to test
your system you will want to measure
the delay at the satellite receiver and
subtract the delay from the total sys-
tem delay measurement. This may not
be necessary if you pass the FCC re-
quirements without this calculation
since it is unlikely that the uplink and
satellite receiver will “help” your sys-
tem, but they definitely will contribute
to errors.

If you use the programmers’ test
signals and fail the test by a small
margin (or get marginal results), mea-
suring the satellite receiver output
and subtracting these measurements
from the system measurements will
give you a better measure of your sys-
tem performance.

Remember to subtract vectorially.
If the satellite receiver output mea-
sures - 50 ns and the total system
measures 100 ns, then the actual sys-
tem performance is 150 ns. In addi-
tion, chroma-to-luma gain inequality
will limit the ability to measure chro-
ma-to-luma delay. Amplitude inequali-
ty of 2 dB will limit the minimum delay
measurement to 50 ns. This is a good
case for inserting your own test sig-
nals.

To measure the chroma-to-luma
delay of a channel without interfer-
ence to the system’s operation you
will need to insert a VITS in the VBI of
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r Figure 30: C/L delay sign and convention

Gain errors only
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the channel to be tested. This should
be done at the satellite receiver out-
put or the encoder if used. Note the
insertion diagram in Figure 27 on
page 83.

Use the FCC composite test signal
with a modulated 12.5T sine squared
pulse in the VITS shown in Figure 28
on page 84. Be sure that the test sig-
nal chosen is compatible with the
measurement device and the equip-
ment under test.

Modulators and demodulators gen-
erally contribute most of the chroma-
to-luma delay to any system. Strip
amps and processors also can con-
tribute to chroma-to-luma delay, as
can defective over-the-air antennas,
preamps and bandpass filters. Filters
and traps used to reduce TI, prevent
pre-amp, overload, separate broad-
cast signals, etc., are the second
most common cause of chroma-to-
luma delay. Video switching and com-
mercial insertion equipment typically
contribute very little chroma-to-luma
delay. Any part of the signal path —
baseband or RF — that affects in-
channel frequency response can
cause C-L delay.

Procedure:

1) Connect the test equipment as
shown in Figure 27.

2) Test signal generator setup:

a) Connect the signal insertion de-
vice or loop-through as required.

b) Select the VITS insertion mode.

c) Select the desired test signal.

d) Connect to the insertion device,
enable the generator output.

e) Using the CATV video signal an-
alyzer, verify the test signal insertion.

3) Demodulator setup:

a) Tune to the channel to be tested.

b) Use the synchronous detector
mode.

c) Be sure the “zero carrier refer-
ence” mode is turned off.

d) Turn on the demodulator’s
“sound trap” if a switch is provided.

4) CATV video signal analyzer
setup:

a) Check the Cal signal and be
sure the display gain and vertical po-
sition controls are properly set.

b) Set the line select to the line and
field where the VITS is inserted.

c) Select the 1 H mode so that one
horizontal line is displayed and ex-
pand the horizontal so that the 12.5T
pulse covers approximately one-
fourth of the horizontal display.

d) Measure the % mod to be sure
that the % mod is set at 87.5% or
slightly under.

5) Press the C-L delay key and
read the display for the chroma-to-
luma delay in ns.

Or, for manual measurements (Fig-
ure 29 on page 85):

a) Adjust the vertical gain so that
the 12.5T pulse is 100 IRE on the dis-
play and the baseline is on the 0 IRE
graticule.

b) Note the bottom peaks of the
12.5T pulse, measure the maximum
variations above and below the O IRE
reference. Gain distortions are indi-
cated by variations above or below
the 0 IRE reference.

c) Delay distortions are indicated
by equal variations above and below
the 0 IRE reference. Unequal varia-
tions indicate both gain and delay dis-
tortions.

COMMUNICATIONS TECHNOLOGY



| Figure 31: Chroma-to-luma delay

nomograph

| 31) or the equation
| below to calculate the
chroma-to-luma delay.

C-L delay = 20 V(Y1 x Y2)

If multiple positive or
negative going peaks
are displayed, harmon-
ic distortion is present
. and this procedure may

-10

Yioryz [
l -15

| be erroneous. No other
method is recommend-
ed. Any distortion prob-
lem must be resolved
prior to making the C-L
delay measurement.

6) If unacceptable
measurements result,
troubleshoot the sys-
tem back up the video
| path using the CATV

+5

&

' video signal analyzer.
| Be sure to remove the

l

d) Assign the first half of the pulse’s
base line the variable Y1 and the sec-
ond half the variable Y2, then apply the
chart in Figure 30 to determine the sign
for the measurement result.

e) After determining the value for Y1
and Y2, use the nomograph (Figure

feedthrough terminator where appro-
priate.

Precautions:

1) Remember that if you are switch-
ing video sources or using commercial
insertion equipment that you will want

to include these items in your analysis
of system performance to comply with
the FCC requirement to test channels
“typical” of those on your system.

2) Set the % mod at 83% to 85% on
all channels.

3) Be sure that the satellite receiver
output, and all other video sources
used for that channel are set for 1 V.
Changing the input level to the modula-
tor will change the % mod on most
modulators.

4) Permanently install an insertion
device in each channel's video path at
the output of the sateliite receiver so
that test signals may be injected with-
out interrupting the channel. Be sure
that only a single 75 ohm termination
exists on each video line.

5) Also, install a “T” at the input to
any device in the video path of each
channel. This provides troubleshooting
test points without interrupting the
channel. Be sure that oniy a single 75
ohm termination exists on each video
line.

6) Before connecting the CATV
video signal analyzer to any test point,
be sure that it is in the high impedance
mode (not using the feedthrough termi-
nator). CT

2-1000 MHz In One

The PSA-65A covers
frequencies thru 1000
MHz in one sweep with
a sensitivity greater than
95 dBm at narrow
spans. The PSA-65A is
ideally suited for 2-way
radio, cellular, cable,
LAN, surveillance, edu-
cational, production and

(AVSAC), and more.

AVCOM's PSA-65A
Portable Spectrum Analyzer

The newest in the line of rugged spectrum analyzers from
AVCOM offers amazing performance for only $2855.

AVCOM's new PSA-65A is the first low cost general purpose
spectrum analyzer that's loaded with features. It's small, accu-
rate, battery operated, has a wide frequency coverage - a must for
every technician's bench. Great for field use too.

R&D work. Options include frequency extenders to enable the
PSA-65A to be used at SATCOM and higher frequencies, audio
demod for monitoring, log periodic antennas, carrying case

For more information, write, FAX, or phone.

Sweep!

Commercial Spun Aluminum Antennas
DH accuracy & high efficiency

SIZES

3 meter 10’
3.3 meter 11°
3.7 meter 12°
3.9 meter 13’
4.2 meter 14’
4.5 meter 14'8"

5 meter 16’

CALL FOR PRICING

\

GIBRALTER:
Dual Axis motorized Az/el
mount, standard with

(800) 627-9443

RC2000, PC compatible
dual axis controller.

BRINGING HIGH .
A V( : 0 M TECHNOLOGY DH Sate lllte
DOWNTO EARTH 600 N. Marquette Rd.
e Prairie du Chien, WI USA 53821
Phone (608) 326-8406
RICHMOND, VA; 804-794-2500
FAX: 804-794-8284 Fax (608) 326-4233
. J
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PRODUCT NEWS @ﬁ

TDR waveform storage

Riser-Bond Instruments’ Model
1220 time domain reflectometer (TDR)
cable fault locator now offers the com-
pany’'s Super-Store waveform storage
that provides 1,500 times more storage
and comparison information of the
waveform than competitive TDR stor-
age techniques, according to the com-
pany. With this feature, the horizontal
resolution of the liquid crystal display is
3,000 to 12,000 samples per waveform.
The vertical resolution is a minimum of
14 bits.

The entire waveform, both on- and
off-screen, is stored for maximum ver-
satility and resolution. All of the wave-
form specifications, such as VOP and
cable impedance, are stored. Four
waveform storage bins are standard on
the unit, with the option of 16 total bins.

Once stored, a waveform selection
can be enlarged to see small details
that may not be visible at normal zoom
levels. The user can view different sec-
tions of the waveform at any zoom level
without switching between different
waveform storage bins.

The TDR is ultra sensitive for locat-
ing minor faults. A high sensitivity and
multiple pulse widths package, formerly
available as an option, is now standard.

An on-board printer yields immedi-
ate documentation of the waveform. An
optional RS-232 port provides down-
loading capability of stored information
to a PC for comparison, manipulation,
analysis and documentation. Wave-
View software is included with the RS-
232 option.

Reader service #208
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Interactive service

Advanced Digital TeleCorp Inc.
(ADT) introduced a low-cost interac-
tive TV service. The demonstration
phase of this new system for deliver-
ing information services to homes and
businesses, utilizes the vertical blank-
ing interval of a TV signal. The demon-
stration is being conducted in conjunc-
tion with WNET, the Public Broadcast-
ing System station in the New York
metropolitan area.

Beta testing has shown the sys-
tem’s versatility in delivering a medical
service, financial service, video order-
ing service, news, weather, sports and
local educational information. The sys-
tem can direct any piece of information
or service to a selected group of
users, or even a specific user. Also, it
can deliver an information service de-
signed for general use or only for sub-
scribers.

The system utilizes the vertical
blanking interval of a TV signal to de-
liver the transmission to the Teledata
Recorder, a smart receiver developed
by ADT. The unit, which is about the
size of a VCR, uses a chip developed
jointly with ITT Intermetall in Germany.
The unit is hooked up to a TV set
where a custom remote control unit
provides the user with access to the
menu and various information
screens. It also includes a feature that
allows users to receive only topics of
interest and filter out those of no inter-
est.

Because information is transmitted
over a TV signal, the information deliv-
ery cost is the same for 10,000 users
as it is for 1 million, thereby making
the system very cost-effective. Most of
the time the user will not incur costs
such as connect time, telephone
charges or usage fees, unless a spe-
cific database application is used. The
receiver also can be linked to a com-
puter peripheral such as a printer.
With a printer attached, it can be used
to deliver coupons to consumers.

One of the many features of the re-
ceijver is its support for multilingual
services. A service may be delivered
in English or Spanish. The user can
specify language preference. The unit
can support up to 37 European lan-
guages, plus Russian.

Reader service #207
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Fault finder software

3M Telecom Systems Division now
offers Photodyne brand 5292 interface
software, an enhancement package
for the Photodyne 5242XF optical fault
finder, enabling the low-cost, rugged
test equipment to perform optical time
domain reflectometer (OTDR)-type
analysis during installation, mainte-
nance and restoration of fiber-optic
cable networks.

The software permits the fault find-
er to shoot and record traces on an
IBM-compatible personal computer,
connected via the RS-232 serial ports.
This allows the operator to execute
real-time and historical analysis of
traces, store the data, and provide
documentation of traces while retain-
ing the ability to perform rapid analysis
and comparison of fiber-optic cable
faults. There also is an optional printer
that lets trace graphics be printed di-
rectly from the display.

The information superhighway will
result in a tremendous need for rapid,
economical fault location, according to
the company. This software package
is said to give contractors and telco in-
stallation/maintenance crews a power-
ful and economical tool for fault loca-
tion and analysis.

Reader service #206

Cable winch

Broyhill Manufacturing Co. intro-
duced Cable Winch System, designed
to improve manpower utilization and
productivity and provide incomparable
protection from cable overtensioning.
Accessory kits facilitate rigging for
aerial or underground winching. The
sophisticated design provides for
quick and easy setup in urban and
rural construction. A single worker
can set up safely and monitor winch
operation.

COMMUNICATIONS TECHNOLOGY



Features include pulling speed coor-
dination for multiple assist winches that
occurs on demand, automatically fol-
lowing the end puiler. The Auto-Lube
System automatically reapplies cable
lubricant at the recommended rate. As
cable pulling speed changes, so does
the cable lubricant delivery rate. If the
cable stops, so does the pump, thereby
reducing waste.

A unique force sensing system mea-
sures the total pulling force applied to
the cable. The winch controller process-
es actual cable tension. The proprietary
cable tension monitoring assembly pre-
vents the transferral of pulling force
from upstream winches to the cable.
Reader service #201
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Power meters

Photon Kinetics introduced the 7100
Series fiber-optic power meters, part of
a new line of rugged hand-held fiber-
optic test and measurement equipment.
The units are designed to measure the
absolute power of light from a fiber-optic
cable. The meters feature simple two-
button operation and a large LCD dis-
play. The unit is ideal for telecom and
datacom operations, and has a mea-
surement range of +5 to -60 dBm.

The 7100C is specifically designed
for CATV applications, as well as appli-
cations where measurement of high-
powered sources is needed. Its mea-
surement range is +20 to -35 dBm. The
unit can operate either with recharge-
able batteries, alkaline batteries or with
the AC charger/adapter.

Reader service #205

Coaxial crimping kit
RF Industries Ltd. announced the
RFA-4005 and RFA-4006 crimping tool

and die kits. The RFA-4005 is supplied
with one crimping tool frame and a die
set used to crimp RG58 and 59U,
RG142/U as well as RG8X, proflex
and various video cables. This die fea-
tures a .052-inch hex cavity to crimp
mini UHF connector center pins and is
the only die of its type, according to
the company.

The kit also is supplied with a die
set used to crimp RG8/U, RG213/U
and RG214/U cables as well as the
ferrule and center pin on Belden 9913
cable. The company says the .125-
inch center pin cavity for 9913 cable
also is the only die of its type in the in-
dustry. The RFA-4006 is identical to
the RFA-4005, except that it comes
with two crimping tool frames rather
than one.

Reader service #203

Test instrument

The 1100 Series self-contained,
combination waveform monitor, oscil-
loscope and vectorscope available for
NTSC or PAL applications was intro-
duced by CompuVideo Inc. The multi-
functional instrument is designed for
use in EFP/ENG operations, satellite
communications, TV and cable TV sta-
tions, video editing studios and com-
puter workstations.

The unit supports composite, com-
ponent and S-VHS video signals while
providing easy measurement capabili-
ties with waveform overlays and on-
screen timing references. It also fea-
tures differential gain and phase, plus
line select for monitoring and analysis
of signals as required by FCC regula-
tions. The vectorscope/waveform sec-
tion offers display Lines 14 through 21
in Fields 1, 2. The built-in oscilloscope
section permits the user to trou-
bleshoot and analyze any signals in-
cluding those from video heads, audio
heads, stereo, audio, head switching
and servo.

Reader service #204
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Solutions
To All
Your
Microwave
System
Needs

Call today:

Tel (702) 363-5660
Fax (702) 363-2960

a world of difference
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BOOKSHELF

The following is a listing of some of
the videotapes currently available by
mail order through the Society of
Cable Television Engineers. The
prices listed are for SCTE members
only. Nonmembers must add 20%
when ordering.

& Video Signals and Their Measure-
ment — This four-hour seminar fea-
tures instructors from Tektronix and

provides an in-depth discussion of
baseband video signals and their
components, proper usage of video
test equipment and recommended
procedures for making measure-
ments. (4 hrs.) Order #T-1022, $95.
(Reference for BCT/E Category Il)

& dBs and dBmVs — Veteran instruc-
tor Richard Covelil discusses the
mathematical theory behind the deci-

CATV FILTERS
For Every System Need

e Channel Deletion/Reuse

* VHF/UHF Bandpass Filters
 Pay TV Traps * Tiering Filters
* Low Cost Scrambling Systems
* Diplexers (Bandsplitters)

¢ Custom Filters & Networks

* Interference Filters

For:

-Off-air Radio pagers/cellular
-Subscriber TV Set Ingress
-Co-channel & in channel carriers
-Power line radiation

-TVRO terrestrial interference

Emily Bostick
President
“Emily & Glyn Bostick
Continuing a Generation

of Service to CATV Systems”

BRICKWALL CHANNEL DELETION FILTERS
FOR ALL VHF & UHF CHANNELS

BANDPASS FILTERS
101000 Mz

il
COMMUNICATIONS
& ENERGY CORP
7395 TAFT PARK DRIVE

EAST SYRACUSE, N.Y. 13057

TEL: (315) 452-0709

FAX: (315) 452-0732
CANADA & U.S. 800-882-1587

Reader Service Number 74
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bel and its use in basic engineering
calculations. System performance
measurements also are covered dur-
ing this seminar. (1-1/2 hrs.) Order
#T-1023, $45. (Reference for BCT/E
Category V)

& Choosing Advanced Amplifiers for
Your Cable Television System —
Herb Longware discusses the theo-
ries behind push-pull, feedforward
and power doubling amplifier tech-
nologies. These three technologies
are then evaluated as to their advan-
tages or disadvantages in a wide vari-
ety of plant design applications. (30
min.) Order #T-1026, $35.

Note: The videotapes are in color and
available in the NTSC 1/2-inch VHS
format only. They are available in
stock and will be delivered approxi-
mately three weeks after receipt of
order with full payment.

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE
pays surface shipping charges within
the continental U.S. only. Orders to
Canada or Mexico: Please add $5
(U.S.) for each videotape or book. Or-
ders to Europe, Africa, Asia or South
America: SCTE will invoice the recipi-
ent for additional air or surface ship-
ping charges (please specify).”"Rush”
orders: a $15 surcharge will be col-
lected on all such orders. The sur-
charge and air shipping cost can be
charged to a Visa or MasterCard.

To order: All orders must be prepaid.
Shipping and handling costs are in-
cluded in the continental U.S. All
prices are in U.S. dollars. SCTE ac-
cepts MasterCard and Visa. To qualify
for SCTE member prices, a valid
SCTE identification number is re-
quired, or a complete membership ap-
plication (page 76) with dues payment
must accompany your order. Orders
without full and proper payment will
be returned. Send orders to: SCTE,
669 Exton Commons, Exton, PA
19341 or fax with credit card informa-
tion to (610) 363-5898.

Listings of other publications and
videotapes available from the SCTE
are included in the March 1994 issue
of the Society newsletter, “Interval.”




The International Lounge at The Western Cable Show ‘94
November 30 through December 2, 1994
Anaheim Hilton Hotel, Anaheim, California

WELCOME INTERNATIONAL
DELEGATES!

nternational Cable magazine and the California Cable Television
IAssociation cordially invite you to join us in “The International
Lounge” to be held in the Anaheim Hilton Hotel during the
Western Cable Show. The Western Show is one of the largest cable
shows in the U.S. drawing more than 15,000 attendees and over 250
exhibitors.

The lounge will offer business center services, phones and fax
machines, convenient meeting and relaxing space, special events,
translation services and complimentary food and beverages through-
out each day to international delegates at the show.

& = 'y B

INTERNATIONAL LOUNGE
SPONSORSHIPS

Alimited number of sponsorships are available for the

International Lounge. A lounge sponsorship offers companies
that are involved in, or developing, international business a
wide variety of benefits including the opportunity to meet interna-
tional delegates face-to-face off the show floor, the services of the
lounge, convenient space for conducting business meetings, access to
translation and secretarial services and much more.

Sponsorship increases your visibility at this important show in a
number of ways. Your company logo is prominently displayed on
international delegate registration bags, advertising, promotions and
signage for the International Lounge. Additionally, special events in
the lounge are hosted by sponsor companies.

For more information about the
International Lounge or Lounge Sponsorship,
contact Bill Parker or Cindy Tandy

at International Cable.

@ff

INTERNATIONAL Telephone +1-303-839-1565 or
CABLE W WESTERN SHOW

Magazine FaCSimile + 1'303'839' 1564-




CALENDAR

October

3-6: Atlantic Cable Show,
Atlantic City, NJ. Contact
Wayne O’Dell, (410) 266-
9111.

3-6: Philips Mobile Training
Center, Cincinnati. Contact
(800) 448-5171.

4: Hewlett-Packard CATV
Measurements Course,
Charleston, WV. Contact
(800) 472-5277.

4-5: Tektronix cable TV mea-
surement seminar, Raleigh,
NC. Contact Kathy Richards,
(503) 627-1555.

4-6: SCTE Wheat State
Chapter seminar, BCT/E
exams to be administered,
Wichita, KS. Contact Jim
Fronk, (316) 792-2574.

5: SCTE Ark-La-Tex Chapter
seminar, new technologies,
Shreveport, LA. Contact
Randy Berry, (318) 238-1361.
5: SCTE Badger State Chap-
ter seminar, amplifier technol-
ogy, roundtable discussions
and Cable Games also will be
held, Holiday Inn, Fond du
Lac, WI. Contact Brian Revak,
(608) 372-2999.

5-6: Tektronix cable TV mea-
surement seminar, Chicago.
Contact Kathy Richards, (503)
627-1555.

5-7: Pacific Northwest
Cable Show, Spokane, WA.
Contact (612) 641-0268.

6: SCTE Gateway Chapter
seminar. Contact Duane
Johnson, (314) 272-2020.
6-7: Tektronix cable TV mea-
surement seminar, Minneapo-
lis. Contact Kathy Richards,
(503) 627-1555.

10-13 Philips Mobile Training
Center, Raleigh, NC. Contact
(800) 448-5171.

11: SCTE Heart of America
Chapter meeting at the Mid-
America Show, BCT/E exams
to be administered, Kansas
City, MO. Contact David
Clark, (913) 599-5900.

11: SCTE Southeast Texas
Chapter seminar, Installer
and BCT/E exams to be ad-
ministered, Warner Cable of-
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AT
fice, Houston. Contact Rosa
Rosas, (409) 582-4855.
11-12: General Instrument
Cable Insights seminar for
nontechnical cable and relat-
ed industry personnel, the
Carlton Hotel, Washington,
DC. Contact Joanne Haire,
(215) 956-6501.

11-13: Mid-America Cable
Show, Kansas City Merchan-
dise Mart and Convention
Center, Overland Park, KS.
Contact Mid-America Cable
TV Association, (913) 841-
9241.

12: SCTE Coastal Carolina
Meeting Group seminar, Hol-
iday Inn, Kingston, NC. Con-
tact Larry Huffman, (919) 353-
3500.

12: SCTE Delaware Valley
Chapter seminar, fiber-optic
technologies, Williamson
Restaurant, Willow Grove,
PA. Contact Bob Lauer, (215)
876-5000.

13: Society of Cable Televi-
sion Engineers Satellite
Tele-Seminar Program, An
Overview of the Society’s
BCT/E Program, Part 2, to be
shown on Galaxy 1R,
Transponder 14, 2:30-3:30
p.m. EDT. Contact SCTE na-
tional headquarters, (610)
363-6888.

13: SCTE Heart of America
Chapter seminar, Kansas
City, MO. Contact Dave Clark,
(913) 599-5900.

17-19: Society of Cable
Television Engineers Tech-
nology for Technicians |l
hands-on technical training
program for broadband indus-
try technicians and system
engineers, Columbia, SC.
Contact SCTE national head-
quarters, (610) 363-6888.
17-20: Philips Mobile Train-
ing Center, Harrisburg, PA.
Contact (800) 448-5171.
17-20: Siecor fiber-optic train-
ing course, Hickory, NC. Con-
tact (800) 743-2671, ext. 5539
or 5560.

18-19: Tektronix cable TV
measurement seminar, Boston.

Planning ahead
Nov. 13-15: Private Cable
Show, Atlanta. Contact
(713) 342-9826.

Nov. 30-Dec. 2: Western
Cable Show, Anaheim, CA.
Contact (510) 428-2225.
Jan. 4-6, 1995: Society of
Cable Television Engineers
Emerging Technologies
conference, Orlando, FL.
Contact (610) 363-6888.
Feb. 26-Mar. 3, 1995: OFC
'95, San Diego, CA.
Contact (202) 223-0920.

Contact Kathy Richards, (503)
627-1555.

19: SCTE Big Sky Chapter
seminar, BCT/E and Installer
exams to be administered, Lo-
comotive Casino/Restaurant,
Laurel, MT. Contact Marla De-
Shaw, (406) 632-4300.

19: SCTE Central Florida
Chapter seminar, terminal
devices, Lakeland, FL. Con-
tact Pam Kernodle, (813) 371-
3444,

19: SCTE Dakota Territories
Chapter Installer seminar,
Watertown, SD. Contact
Michael Schmit, (605) 229-
1775.

19-20: Tektronix cable TV
measurement seminar, New
York. Contact Kathy Richards,
(503) 627-1555.

20: Society of Cable Televi-
sion Engineers OSHA/Safe-
ty Seminar for system man-
agers and safety coordinators
on maintaining records and
developing safety training pro-
grams, Columbia, SC. Con-
tact SCTE national headquar-
ters, (610) 363-6888.

20: SCTE Big Sky Chapter
seminar, BCT/E and Installer
exams to be administered,
Elks Lodge, Helena, MT. Con-
tact Marla DeShaw, (406)
632-4300.

20: SCTE Dakota Territories
Chapter Installer seminar,
Fargo, ND. Contact Michael
Schmit, (605) 229-1775.
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20: SCTE New Jersey Chap-
ter seminar, network architec-
ture, Wayne, NJ. Contact
Linda Lotti, (308) 446-3612.
20-21: Tektronix cable TV
measurement seminar,
Washington, DC. Contact
Kathy Richards, (503) 627-
1555.

20-21: Cable Television Op-
erators of Oklahoma annual
meeting, Oak Tree Country
Club, Oklahoma City. Contact
(405) 843-8855.

22: SCTE Miss-Lou Chapter
meeting, Slidell, LA. Contact
Gary Vidrine, (504) 295-1197.
24-27: Philips Mobile Train-
ing Center, Boston. Contact
(800) 448-5171.

26: SCTE Miss/Lou Chapter
seminar, Ramada Inn, Slidell,
LA. Contact Dave Matthews,
(504) 923-0256, ext. 309.
Oct. 31-Nov. 3: Philips Mo-
bile Training Center, Calais,
ME. Contact (800) 448-5171.

November

6-7: SCTE Oild Dominion
Chapter seminar, BCT/E Cat-
egory Il, audio and video sig-
nals and systems review,
headend and earth station re-
view, Installer and BCT/E
exams to be administered,
Holiday Inn, Richmond, VA.
Contact Maggie Fitzgerald,
(703) 248-3400.

7-9: Society of Cable Televi-
sion Engineers Technology
for Technicians 1l Seminar
hands-on technical training
program for broadband indus-
try technicians and system
engineers, Nashville, TN.
Contact SCTE national head-
quarters, (610) 363-6888.
7-10: Philips Mobile Training
Center, Syracuse, NY. Con-
tact (800) 448-5171.

7-10: Siecor fiber-optic train-
ing course, Hickory, NC. Con-
tact (800) 743-2671, ext. 5539
or 5560.

8: SCTE Cascade Range
Chapter meeting. Contact
Cynthia Stokes, (503) 230-
2099.



m«r BIG BUCKS

b Converters and line equipment are worth a
) ’ ton of money. Besides the fact that each truck
\/ carries thousands of dollars worth of equip-
\ \ ment that you payed for, think about the
potential troubles you can eliminate with the
revenue generator because of damaged

{ : : equipment. Imagine the grief you can reduce
== l‘ ' : for your customers for just pennies a day.

And then there's image, I mean your

@ potential customers look in most cable trucks

| v" _ ! and are not impressed, to say the least!
et R L “Image is everything”, to coin a phrase.

So, get on the phone, call Cable Resources
o at 800-537-9995 for information on original
== tools for cable operations. Containers for

NS converters and shelving systems for your line

2 3 4 : j’ ] I [ equipment. In your trucks, warehouses and
= customer service centers; protect, control and

present. It's smart business!

TOUGH TOTE TOTE LITE " CONVERTER BASKET LOCKBOX REMOTE LITE'

ADDRESS THE BASICS oo

IMPROVE OPERATIONS
REDUCE EXPENSES
INCREASE REVENUE

85M Hottman Lany

516-234-1411

800-537-9995
Sales and Service

Reader Service Number 59



LEGAL MATTERS

==

Cable TV: The ideal PCS applicant?

If you would like to speak to the author
of this column, he can be reached at
(202) 728-0001.

By Thomas K. Crowe, Esq.
Communications Attorney
Irwin, Campbell & Crowe, P.C.

Personal communications services
(PCS) may present cable TV system
operators with their best opportunity to
date to enter the telecommunications
marketplace and to take advantage of
their existing infrastructure and capabili-
ties to generate new revenues in the
process. This opportunity is made possi-
ble by the recent actions of the Federal
Communications Commission, which
has adopted a spectrum allocation plan
and rules for the new service as well as
rules for the auction of that spectrum.

PCS defined
PCS can be defined as a family of

mobile or portable digital radio commu-
nications services that may be provided
to individuals or businesses, and be in-
terconnected with competing networks
to allow communications by individuals
on a person-to-person (rather than the
traditional station-to-station) basis. The
largest allocation of spectrum by the
FCC — a total of 120 MHz of spectrum
in the 1,850 to 1,990 MHz range — was
for broadband PCS, which is suitable
for voice and data applications. In addi-
tion, the FCC allocated 3 MHz of spec-
trum in the 900 MHz range for narrow-
band PCS, which is expected to be
used for advanced paging and two-way
data applications. As well, 20 MHz of
spectrum from 1,910 to 1,930 MHz is
for unlicensed PCS devices.

Cable’s vole

Considering the capacity of the PCS
spectrum and the broad definition of
the service, CATV operators may be in

a unique competitive position to com-
bine a PCS license with the capabilities
of their existing network to offer
telecommunications services. With
PCS, CATV operators could be very
competitive with cellular, paging and
other service providers in meeting the

Connectorization
made simple.

Cable Link Inc.
INTRODUCES

Environmentally sealed, simple one piece,
all brass CRIMPLESS connectors, featuring
full 360° gripping.

Available in 59, 6, 7, & 11 sizes for
indoor and outdoor installation.

U S, Patent #5007861

211 Telson Rd., Markham, Ont.,
L3R 1E7 Canada,

Phone: (905) 475-6920

Toll Free:1-800-285-3940

Fax: (905) 475-7228

STIRLING

|

CONNECTORS INC

Serving the industry since 1973
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The

THE MICROTROL 100 PLUS
Addressable Controller

T'he first addressable controller enginecred and priced for the smaller cable system.

$2,499.00

Available with the following options

Telephone PPV * Low cost addressability
* Billing system interface ¢ Finance option

For more information call or fax

Cable Link Inc.

serving the cable industry throughout
North America Mexico South America

Ph: (614) 221-3131 Fax: (614) 222-0581
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rapidly growing mobile communications
needs of the public and perhaps even
offer local telephone service and ac-
cess to long distance services in com-
petition with the local telephone com-
panies.

And even though competition in the
local loop is precluded by statute or
regulation in most states today, PCS
and other wireless services may offer
the means for removing the main ob-
stacle to lifting such restrictions. That
is, the jssue of universal service. With
the potentially broad capacity of their
networks and the option of a wireless
“last-mile” to subscribers, wireless
providers such as PCS licensees could
guarantee universal service to the pub-
lic, thereby effectively removing the
strongest argument for a local service
monopoly.

Entrepreneurs’ block

CATV operators interested in bid-
ding for a PCS license would likely
have several advantages over any
competing bidders. For instance, CATV
operators could use their existing coax-
ial or fiber-optic cable networks to con-
nect PCS base stations and antennas
to central locations for control and
switching. CATV operators have skilled
personnel for the installation and main-
tenance of PCS equipment and for cus-
tomer service, as well as support sys-
tems for service orders, maintenance
or repair and billing and collections.
These core competencies may transfer
well to the operation of a PCS system.
Finally, CATV operators may have bet-
ter access to the necessary capital than
many competing bidders, especially if
they are eligible to bid for certain PCS
licenses set aside in what the FCC has
defined as the entrepreneurs’ block.

Broadband PCS licenses will be
awarded by auction, with licenses
available in 493 basic trading areas
(BTAs), which typically consist of sev-
eral counties, and 51 major trading
areas (MTAs), which overlap and con-
sist of two or more BTAs. The FCC will
first auction two 30 MHz licenses on an
MTA basis, followed by the auction of
one 30 MHz and one 10 MHz licenses
— the entrepreneurs’ block licenses —
on a BTA basis, and finally the auction
of the remaining two 10 MHz BTA li-
censes.

The FCC limited eligibility to bid on
the entrepreneurs’ block licenses to ap-
plicants with less than $125 million in
gross revenues and $500 million in
total assets in order to broaden partici-

pation in PCS beyond the traditional
large telecommunications companies,
such as the regional Bell operating
companies (RBOCs). This limitation
may be a tremendous advantage for
CATV operators that satisfy the eligibil-
ity criteria, especially considering their
existing capabilities as compared to
other potential entrepreneurs’ block
bidders.

In addition to limiting eligibility to bid
on the entrepreneurs’ block, for those
licenses the FCC adopted preferences
for certain entities designated by
Congress. Namely, that's small busi-
nesses, women-owned and minority-
owned businesses and rural telephone
companies (commonly referred to as
SWMRs). CATV operators that qualify
as SWMRs are eligible for attractive
preferences. The preferences include
bidding credits for small, women-
owned and/or minority-owned busi-
nesses; installment payment plans with
favorable interest rates and terms for
all entrepreneurs; relaxation of the
rules for attributing ownership interests
in, and therefore in aggregating the rev-
enues and assets of, the applicant; tax
certificates, which allow for the non-
recognition of capital gains by investors

in women- and/or minority-owned ap-
plicants; and the ability for rural tele-
phone companies to partition a PCS li-
cense to create a separate license for
their telephone service area.

Time is of the essence for parties in-
terested in pursuing a PCS license.
The FCC has stated that it will begin
auctioning broadband PCS licenses in
November or December of this year,
which may require the filing of an appli-
cation, including a description of the
ownership of the bidder, as early as
now.

However, much planning is required
prior to the filing of such an application.
A business plan should be prepared,
arrangements for financing must be
made, and the ownership structure fi-
nalized, among other tasks. Even
though well-positioned to compete,
CATV operators would be well-advised
to conduct such business planning
steps well in advance of an auction to
ensure the profitable use of any PCS li-
cense acquired. CT

The author was assisted in preparing
this column by Jeffrey L. Timmons, an
associate with Irwin, Campbell &
Crowe.

Established 1975
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800-525-8386
303-779-1717

“Call us for all your CADCO requirements”
International Inquires Welcome!!!

ATLANTA
800-962-5966

\ 303-779-1749 FAX  “Unique” Products For the 21st Century! /

ST.LOUIS
800-821-6800

Reader Service Number 78

COMMUNICATIONS TECHNOLOGY

OCTOBER 1994 108



PRESIDENT'S MESSAGE

1 | S

Installer certification still a high priority

By Bill Riker

President, Society of Cable Television Engineers

Iam pleased to report that SCTE has re-
cently certified one of the highest num-
bers of CATV installers within a six-month
period. With this in mind, | would like to tell
you more about the Society’s Installer Cer-
tification Program.

Since its inception in 1989, the goal of
our Installer Certification Program has
been to establish minimum skill require-
ments for installers and installer/techni-
cians working in the cable TV industry.

Our program consists of training con-
ducted by local chapters and meeting
groups using the SCTE Installer Manual as
the basis for classroom training as well as
hands-on training. Actual certification test-
ing to measure competency consists of
one written examination and two practical
examinations.

The written examination is comprised of
50 questions that measure the knowledge
and understanding of the job. Our practical
examinations measure the demonstrated
skills needed to be a thorough, quality-ori-
ented Installer. The areas covered under
the practical examination are “proper drop
cable preparation and connector instalia-
tion” and “signal level meter reading.”

Benefits of membership

Installers and installer/technicians ap-
plying for certification are charged a fee of
$25 that entitles them to one full year's In-
staller membership in SCTE. This fee also
provides them with the Installer Manual
and the initial certification examinations.
Renewal of annual dues at the Installer
level of SCTE membership is $20.

Installer membership is an educational
opportunity as well as a support system for
our industry’s installers. Membership at this
level entitles individual installers to all of the
discounts afforded SCTE members at our
meetings, seminars and conferences. Dis-
counts also are available on all SCTE prod-
ucts, publications, materials and video-
tapes sold by the Society.

In addition, through SCTE, installers
have the opportunity to participate in local
meetings with those that have been in the
industry for years. This is the most benefi-
cial course of action a new installer can
take.

SCTE chapters and meeting groups are
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an enormous support system for the in-
staller applying for certification. The individ-
ual chapters provide classroom training as
well as direct, practical training. Once train-
ing is complete, testing may begin, but only
if overseen by a qualified SCTE proctor. In-
stallers will be able to take certification
exams through their local SCTE group,
that is in turn guided and directed by SCTE
national headquarters.

Upon completing the exams, our In-
staller Certification department will grade
the tests and process all information that
has been forwarded. The results, and any
certificates due, will be returned within 30
days. An installer awarded certification will
then receive an endorsement on his next
membership card indicating his certifica-
tion by the Society. He also will receive a
personalized name tag indicating to sub-
scribers and fellow employees alike that he
is a SCTE certified installer.

In order to reimburse groups for their
training and testing efforts, each local
chapter receives a $5 check for each can-
didate fully certified through their group.
This funding serves to help chapters put
forth the needed training with quality and
professionalism in mind.

Our Installer Certification Rebate Pro-
gram is just another way SCTE is support-
ing its members. Through the rebate pro-
gram, the Society is able to show our ap-
preciation for the time, expense and effort
made by members of the local groups. Ad-
ditionally, chapter and meeting groups may
utilize the rebates to expand education and
training tools for its members. SCTE has
readily available a full library of videotapes
focusing upon the industry. The Society
also offers a wide variety of training manu-
als and handbooks that cover topics of in-
terest for the installer, technician and su-
pervisor alike.

Companies involved

We would like to recognize each of the
companies whose employees have been
certified in the Installer Program between
Jan. 1-June 30, 1994:

Adderley Industries, Adelphia Cable
Communications, Alexandersen & Sons,
Alleghaney County Cablevision, Arvig
Telephone Communications, Baker Instal-
lations, Bayside Telecom, C-Tec Cable
Systems, C&D Installations, Cable Ex-
press, Cablecom, Cablevision, Capitol Ca-

blevision, Charlottesville Quality Cable,
Colony Cablevision, Columbia Cable of
Oregon, Columbine Cablevision, Concord
TV Cable, Continental Cablevision, Cox
Cable, DHS Cablevision, Daniels Cablevi-
sion, Desert Cablevision, Donrey Cablevi-
sion, DuCom Inc., Harron Cable TV, In-
land Valley Cablevision, Interlake Cablevi-
sion, Intermedia Partners, JBN Cable,
Jones Cablevision, K&L Cable, K&L Qual-
ity Installation, King Videocable, Lake-
wooc Cable, Marcus Cable, Merideth
Cable, Midco Cable, Midcontinent Cable
TV, Midwest Cablevision, Multimedia Ca-
blevision, Palmer Cablevision, Palmetto
Cablevision, Paragon Cable, Preferred
Cable, Preferred Services Corp.. Prime
Cable, Prime Time Cable of Houston,
Queens Cable Contractors, RTK Corp.,
Rankin County Cable, River Raisin Cable-
vision, SRS Communications Corp., Sam-
mons Communications, Simmons CATV,
Southbay Cablevision, Spectrum Cable
Services, Star Cablevision, TCI Cablevi-
sion, TVC, Tennessee Valley Cablevision,
Time Warner Cable, Tuscan Cablevision,
Tucson Cablevision, United Artists Cable,
United Video Cablevision and Viacom Ca-
blevision.

| would like to commend all of the newly
certified installers, and the companies for
which they work, on a job well done. We at
SCTE look forward to continuing to provide
the most advanced, proficient technologi-
cal education methods, practices and pro-
cedures for the ever-changing industry. CT
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Cheetah speaks to everyone

- Lectro

&
Sty AUGEE  jornold
Standard
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Scientific-Atlanta

POWER Texscan
GUARD Alpha

The Flexible Status Monitoring Solution

The CMM-3, Cheetah Monitoring Module, is the most
flexible transponder on the market today. It speaks with
everyone. One universal module is compatible with major

S manufacturers of FO receivers, power supplies and

.\\ amplifiers. Simply change the cable harness, remotely
PN reprogram the firmware and one CMM-3 module can be
s moved from one manufacturer's power supply to

{".\\I another manufacturer's fiber optic receiver.

Are you speaking with us?
Call (813) 756-6000

for more information

SUPERIOR ELECTRONICS GROUP, INC.
6432 Parkland Drive, Sarasota, Florida 34243
Phone (813) 756-6000 Fax (813) 758-3800
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Get a Lock on Security
with Slam Lock™

3 v
A n unlocked pedestal invites trouble...like vandalism I

to the pedestal and the valuable equipment it protects.

Or worse, tampering to result in unauthorized, unbilled
. _cable service to homes. Our Cable integraied Services Netwark (CISN)
is a “blugprint” tor building a broadband
e o
ANTEC's Monarch brand of Slam Lock pedestals, network that accommodates interactive services
built to ANTEC’s design parameters by Reliance in a 1GHz spectrum. The MONARCH family

of products provide out:ide plant equiprment

‘ T k matically when the I .
Comm/Tec, lock automatically when they are closed P —

Its self-locking mechanism assures with a “clic” that
the pedesal is securely locked until the next service.

Unlocking by a field technician is simple with an ‘;ﬁ_sg, ‘
industry-standard Diversified Control key. %\‘: !
Monarch pedestals offer 360 degree access with pt
a lift-off cover, allowing easy installation and maintenance 7
of the cabie equipment inside. These ready-to-install ! %/‘V‘ "
pedestals are available in a variety of sizes, as well as \
metallic anc non-metallic construction, to suit the needs W -~

of any installation.
Monarch.Slam Lock pedestals never forget to lock,

so that’s one less step your technician has to remember. AN
To lock up security for your cable system, call your local : ' Ec

ANTEC network consultant or 1-800-TO-ANTEC. Network Know-how
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