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[:IT TAKES THE “STALL”

The Deltec” Cable Support System from Thomas &
Betts can make a real difference in your installation time. It
installs with just a single wrap. Saving you time and money.

Here’s another difference -- it’s not metal, it's homo-
polymer acetal. A material that has more than proven itself
in 20 years of harsh outside plant testing.

What’s more, the Deltec System has no sharp edges or

points. So it’s easy on your hands. Easy to hold on to. And

ISO 9000 Registered

OUT OF “INSTALL.”

easy on coaxial, fiber optic, and twisted pair cable. All of
which makes the Deltec System easy to work with. And of
course, it’s fast, too.

Last but not least, the Deltec System is versatile. It
supports cable either horizontally or vertically.

For more information, just call 800-685-9452. We'll

try to keep it brief, because we ” I ®
know how valuable your time is. e tec
Thomasé&Betts

©1995 Thomas & Betes, All rights reserved,

Reader Service Number 107

— s ¥ T 3



Call us at 1-800-SENCORE

You Can
Count On...

or see us at the

Texas Cable Show

Booth #152
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The New Auto “CHANNELIZER” Features —

¢ All Channel/Frequency Tuning from 5-810 MHz
e Full Measuring Range from -35 dBmV to +60 dBmV with
auto attenuation for error free measurements
e A Full -40 dBmV of sensitivity
¢ Simultaneous monitoring of both Audio and Video
Carrier Levels
¢ Non-Intrusive %HUM and C/N tests
¢ “Auto Inspect” feature that includes:
P/V Max. A/V Ratio
All Ch. to Ch. Variations  Tilt
Max. HUM (system or channel) ~ Flatness
Lowest Carrier Level Ch. to Ch. Variation
Highest Carrier Level

plus

¢ Storage and Printing Capabilities for easy system
documentation or bench-marking

¢ Exclusive Energy Management System eliminates
over charging and battery memory problems,
plus provides 6 full hrs. of continuous use

* Field Rugged design to stand up to all types of weather
conditions and provide years of trouble-free service

* New Extended 3-Year Warranty to provide the
confidence you want in all your signal level meters

Sencore wants to make sure the SL754 Auto “CHANNELIZER"

will fill your system's troubleshooting and analyzing needs.
That's why we offer you a 15-Day free field trial. All you
need to do is call 1-800-SENCORE today!

(736-2673)

SENCORE

3200 Sencore Drive, Sioux Fails, SO 57107
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¢ 10 & 20 dB gain-forward
¢ 5-40 MHz return available with
or without gain P Ico

¢ 50 - 1000 MHz forward path bandwidth
¢ Regulated power inserter included
® Meets FCC specs without rebuilding | EAX

¢ Ultra low noise figure iy
¢ Excellent distortion specs 315} 437-7525

PRODUCTS, INC.

Reader Service Number 111

(800) 822-7420 (315) 437-1711

PICO PRODUCTS, INC. 6315 Fly Road, East Syracuse, New York 13057
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all menower
ynu need.

ANTEC offers a complete line of
maintenance-free, fully accessorized
POWER GUARD batteries to meet
your needs.

Our Premium Gel Cell, AGM Sealed
and Flooded batteries come with
convenient carrying handles for easier
transportation and installation.

POWER GUARD batteries are |00%
recyclable. Just call our convenient 800
number and we’ll pick up your spent
batteries. And all POWER GUARD
batteries are in-stock and available for
immediate delivery.

For your next job, call ANTEC for
POWER GUARD batteries. We've got
the power.

1-800-TO-ANTEC
2850 W. Golf Road
Rolling Meadows, IL 60008

The forest

trees and ET 96

s of this writing, I had just
returned from the Society
of Cable Telecommunica-
tions Engineers Conference
on Emerging Technologies in San
Francisco. I could hardly wait to give
you my opinions about the meeting.

First, I was happily surprised
that the Blizzard of ’96 didn’t seem to
hurt the overall attendance. And, if
there was a solid theme for the con-
ference, it would certainly be “Data
Transmission via Cable.” At
December's Western Cable Show, in
Anaheim, CA, cable modems were the
subject but, at ET, we finally had the
chance to see how the modems would
pass the PC data to the servers,
routers, and on throughout the HFC
network, to the headend, and into the
Internet.

Keep in mind that future demand
for cable service will be caused by
needs other than watching TV pro-
grams. Today's children are growing
up with computers. Seldom does a
parent tell the child, “Get away from
that computer and do your home-
work” since he or she is probably
using it to complete homework. When
the cable operator has the data
transmission equipment in place and
has retrained his marketing staff to
sell the new computer services to and
from the home, their thinking will
adapt to the new world of total com-
munications.

One concern I now have is that
cable engineers may allow them-
selves to begin data transmission
theory and practices with inbred
ideas similar to those that have his-
torically caused telephone engineers
to demand copper twisted pair cables
or else! Case in point: I heard speak-
er after speaker begin their speeches
with, “Transmission is constrained to
5 to 35 MHz, and shared amongst
many growing interactive services.”
This certainly does not have to be
the case.

We are no longer cable TV engi-
neers! We are cable communications
engineers! Do not consider the fre-
quencies we have allocated for tele-
vision to be sacred to television.
When a new service promises a high
revenue and there is no place other
than a channel previously allocated
for TV programming, that cable sys-
tem will suddenly have one less
channel of television. In fact, as data
transmission becomes more common,
look forward to seeing more spec-
trum dedicated to data and less to
television. So, don’t fall into the trap
of thinking that the frequencies
between 50 and 800 MHz must
remain for TV programming.

Walt Ciciora covered it well in dis-
cussing decoder interface, “a compro-
mise in a box,” although he wasn't dis-
cussing data. “By the box, I don’t mean
the set-top box. I mean the set of con-
straints we find ourselves in as we try
to find a solution to the consumer
interface problem ... The compromise
we believe we have reached has little
or no options unless someone car. kick
out one of the sides of the box. Then
other solutions may be possible.”

As we enter the new arena of
data transmission, let’s not assume
things not tested or not proven.
Remember, if you don’t paint yourself
into the corner, you won’t have to
wait for the paint to dry.

Rex Porter
Editor
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Standby Power Supplies Engineered
for Today's Cable TV Networks

Small Simple Standbys™ from And because our studies have
Power Guard will save you money, shown that most power supply
short and long term. locations actually use less than 9
Since SSS™ is available in 3-6-9-12  amps of power - we strongly
or 15 amp ratings and in two or three  recommend that you consider our 24
battery configurations, you can volt units for those locations. You get
maximize efficiency and reduce your  an immediate 33% savings in battery
power bills and battery costs by costs and still have up to four hours

choosing the right model for each of standby run time.

power supply location. If your power Small Simple Standby™ - The right
requirements change - simply product at the right time for the right
upgrade the power moduie. Smali price. No wonder we continue to be
Simple Standbys™ wiill grow with the fastest growing power supply
you. company in Cable TV.

1-800-288-1507 ml ' ' l l sll Ann FAX 205-742-0058
ebnallenllel,
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‘The final word in TDR
waveform storage.

Most TDR waveform memory
functions store only the section of
cable that is on-screen at the
moment; a snapshot of the current
display. Model 1205C with SUPER- \
STORE is different. Cable waveforms L
are stored at full horizontal and vertical
resolution (over 65 times more \

information than competitive TDRs). \

What this boils down to is storing the section
I of cable that is shown on screen, plus the
. cable that may be off screen, just in case
i you want tolook at it later.

Once the cable is stored, you can still
manipulate the waveform, just like it was
live. Zoom in, zoom out, increase or

decrease the vertical gajn, scan the
cable to see a different fault, move the
independent cursors along the
waveform; or change the VOP
setting. .

.......

I

(& NsEvenys

CHARGER

All waveform information and e
instrument settings are stored
within  the instrument - for
documentation or later recall and
analysis. Or, you can download x

stor é inform \
- _engs '

erbond.com or E-mail c{s at email@riserbond.com
get with a Model 1205C.

50937 Fax: 402-466-0967 Riser Bond
stration today! ~ INSTRUMENTS

' Reader Service Number 103
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Established 1975

Agile Satellite
Receivers & Modulators

IRD-1M & IRD SC-M TVM-450L & SCM470

“Call us for all your
channel addition requirements”

DENVER, CO
800-525-8386
303-779-1717
303-779-1749 FAX

ATLANTA, GA ST.LOUIS, MO
800-962-5966 800-821-6800
404-368-8928 FAX 314-429-2401 FAX

OCALA, FL
800-922-9200
904-351-4403 FAX

“Unique” Products For the 21st Century! /

o

Innovative design, quality fabrication

|

| Call for a free catalog
800-233-8713

| or 717-494-0620

To order,
call your preferred
Lemco dealer

Exhibiting at Texas Show '96 — San Antonio  Booth 502,504  Reader Service Number 202
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Standard and the FCC offer the perfect plan to improve your cash flow,

By now, the FCC’s “Going Forward”
rules are old news. But this unique
opportunity to improve your cash
flow, by adding up to 6 new channels,
is as fresh as ever.

Here’s the easiest way to take full
advantage.

Plug in a channel today,

cash in tomorrow.

Since the inception of our receivers
and modulators, Standard has con-
sistently advanced frequency-agile
headend technology. With our any-
channel-in, any-channel-out conve-
nience, plus a whole host of options,
you can be up and running in no
time, to cash in on “Going Forward.”

The easy way.

Start with our Agile IRD II, an RS
250 broadcast certified integrated
receiver/descrambler that offers all
the features you'll need: an industry

standard dual conversion 70 MHz IF
with TI loop, factory pre-calibrated
video and audio controls and a fully
synthesized PLL tuning circuit accu-
rate to 100 KHz. And because the
internal 950-1450 MHz active loop
thru eliminates splitters and signal
loss, adding multiple receivers is no
problem. The IRD II is the receiver
of choice when adding a channel.

Next, add our TVM550 series fre-
quency agile modulator to achieve
noise and spurious free performance,
coupled with ultra-stable, artifact-
free PLL synthesized tuning
throughout the spectrum from 54 to
550 MHz. You want stereo? The
TVM5508S has stereo, eliminating
the need for separate components,
hassling with calibration, and addi-
tional rack space.

It makes sense.
Whether you add a single channel or

Reader Service Number 13

the maximum six, generate the cash
flow you need to upgrade your head-
end to the highest level of performance
— Standard’s Agile IRD I receiver
and TVM550 series modulator.

Add a channel... the easy way. Call
Standard today and go forward while
it’s still to your advantage.

The right technology... for right now.

Standard

" » Communications

PRODUCTS DIVISION

P.0. Box 92151 * Los Angeles. CA 90009-2151
310/532-5300 ext. 280 ® Tall Free 800/745-2445
Fax: 800/722-2329 ol Free * 310/532-0397 (€A & lntt Onie

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

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

Sales: 800/638-4741
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EchoStar DBS:

Stiff competition

The late December 1995 launch of
the EchoStar-I direct broadcast satel-
lite (DBS), which its owners anticipate
will begin providing programming for
the EchoStar DISH Television Net-
work early this year, is “further proof
of the competitive nature of the video
services market,” according to Nation-
al Cable Television Association
Spokesperson Rich D’Amato.

“It seems that every time you turn
around, there’s another company com-
peting for the same or similar market
as cable,” said ID’Amato.

Englewood, CO’s EchoStar Com-
munications Corp. launched EchoStar-
I from the China Great Wall Industry
Corp.s Xichang, China launch facility
on Dec. 28. The Lockheed Martin Se-
ries 7000 satellite entered low-earth
orbit at 4:51 a.m. The satellite is part
of EchoStar’s DISH (Digital Sky High-
way) Network, which the company ex-
pects to have operational by late this
month or next month. EchoStar-I can
support 100 channels. By mid-1996,
with the launch of EchoStar-1I, the
firm expects to deliver over 200 chan-
nels of digital video, audio and data
services throughout the continental
United States.

Carl Vogel, president of EchoStar,
called the launch a “huge event” in the
history of the company, which provides
direct-to-home satellite TV products
and services to customers worldwide.
Wall Street financial analysts seemed
to agree with Vogel’s assessment, as
stock in the company rose from $21 to
nearly $25 per share following an-
nouncement of the launch.

S |

NCTA’s D’Amato commented that
DBS companies such as EchoStar “are
significant competitors” to cable
providers. “They’re financed by large
companies like Lockheed Martin,
Hughes and Hubbard, and they've
poured money into advertising,” D’Am-
ato explained. “Their technology al-
lows them the channel capacity to of-
fer pay-per-view, sports packages and
much of the same services that cable
does under the current access rules.”

However, D’Amato pointed out,
“Telephone companies are still the
800-pound gorilla that’s competing
with everyone.” With regional Bell op-
erating companies getting involved in
wired cable services and looking to
provide video service to various com-
munities, cable and DBS companies
alike need to be alert to potential as-
saults on the market by well-heeled
telco competitors, D’Amato said. —
Alex Zavistovich

Study hypes
cable technology

According to a recently published
Frost & Sullivan study, Profiles of
CATV-Related Companies, cable tech-
nology firms can expect 1999 revenues
to reach $2.36 billion, a 6% compound
annual growth rate from 1994 figures
of $1.78 billion. What isn’t predictable,
however, is the success of new technolo-
gies, which are dependent upon con-
sumer acceptance of new applications
such as telephony and on-line access.

Cable industry technical services,
including engineering, construction
and network management, will ac-
count for 25% of the cable industry’s

TECHNICAL SEMINARS

2 March 5 -7 / Fremont, CA
April 9 - 11/ Baton Rouge, LA

3 days of informative, cost-effective, up-to-date
instruction for cable tv technicians.

cal 800-233-2267

ceoR

ext. 4422 for more information.

60 Decibel Road / State College, PA 16801

Reader Service Number 203

technical market revenue in 1999, up
from 10% in 1994. Transmission and
distribution lines, meanwhile, account-
ing for 15% of 1994 revenues, will ac-
count for 24% in 1999.

TW’s FSN
reaches 4,000 HHs

Time Warner Cable’s Full Service
Network (FSN) reached its goal of in-
stalling 4,000 households by year-end
1995. This year, FSN will be testing
the pricing and packaging of new ser-
vices, including the recently an-
nounced NFL on Demand, The News
Exchange for news on demand, and
GOty for information on movies,
events and dining in the Orlando area.
The range of services on the network
ultimately will include not only inter-
active TV, but also local telephone ser-
vice and high-speed access to on-line
services and to the Internet.

In other news, Time Warner Cable
in Austin, TX, implemented Cincinnati
Bell Information Systems’ CableMas-
ter 2000 subscriber management and
billing solution. The subscriber base in
Austin, at more than 225,000, is one of
the 20 largest markets in the United
States.

The installation improves ser-
vice from Time Warner’s customer
service representatives, who will
have much more information avail-
able to them. The company itself
will benefit from increased function-
ality in its subscriber management
and billing system, greater control
of its customer data, and greater
economy of operation.

NOTES

¢ The National Cable Television
Institute celebrated the enrollment of
its 100,000th student. Founded in
1968, 91 industry employees enrolled
that year. In 1995, over 13,000 re-
sponded to the NCTI curriculum.

¢ Tele-Communications Interna-
tional Inc. filed with the Securities
and Exchange Commission an S-1 reg-
istration statement to sell $200 mil-
lion of convertible subordinated deben-
tures due 2006. Sale of the debentures

| will be managed by Merrill Lynch &

Co., CS First Boston and Morgan
Stanley & Co.
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A Full Line of Fiber with
One Common Thread

System. It's the design philosophy Bulitinto our complete line of broadband optical network-
ing equipment. You know it's there by the way everything works. From set-up to start-up,
a userfriendly interface makes everything plug-and-play. You get consistent performance

without constant attention. Intelligent microprocessors monitor, control and report perfor-

mance. W Build your system with YAGLink™ externally-modulated and PWRLink™ directly-
modulated transmitters, which cascade together with extremely low distortion. Take your
choice of rack or strand mount receivers with return-path transmission for data or video. Keep
tabs on everything with our sophisticated network management software. B Now your

network is positioned for the future. Because everything Harmonic Lightwaves makes has one // ZZII

thing in common... it all works together today. To see how, call 800-788-1330. - .
Harmoenic L/ightwaves

See your network in a new light
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Nominations open
for 1996 awards

The Society is currently seeking
nominations for its 1996 Member of
the Year Award. All persons nominat-
ed for the award must be active mem-
bers of the Society.

Nominations must be received in
writing by SCTE national headquar-
ters no later than April 1. All nomina-
tions will be presented to the board of
directors for consideration, and the se-
lected person will receive a plaque rec-
ognizing this honor at the 1996 Cable-
Tec Expo, to be held June 10-13 in
Nashville, TN.

Since its establishment in 1974,
the SCTE Member of the Year Award
has been presented to 22 individuals.
Previous recipients of the award are:
James Haag (1995), Wendell Woody
(1994), Bill Grant (1993), Ron Wolfe
(1992), Steve Allen (1991), Richard
Covell (1990), Paul Beeman (1989),
Mike Aloisi (1988), Rex Porter (1987),
Sally Kinsman (1986), Pete Petrovich
(1985), David Franklin (1984), John
Kurpinski (1983), Clifford Paul (1982),
Yves Fortier (1981), Thomas Polis
(1980), Kenneth Gunter and Ralph
Haimowitz (1979), James Grabenstein
(1978), Frank Bias (1977), Glenn
Chambers (1976), James Collins
(1975), and Steven Doudourfis (1974).

The Society also is accepting nomi-

@ T

Direct merchants to the telecommunications industry

s 1 & IR

nations and entries for other awards
to be presented at Cable-Tec Expo "96.
Among these award programs are:

Personal Achievement Award —
recognizes technical personnel in
our industry for outstanding job
performance.

Field Operations Award — pro-
motes technical tools and procedures
used in the field to enhance the work
performed by installers, technicians
and linemen.

SCTE Hall of Fame — recognizes
national SCTE members who, over
the course of time, have made extra-
ordinary contributions to the profes-
sional development, ideals, goals and
enhancements of the Society and the
industry.

For further information, contact
SCTE national headquarters at (610)
363-6888.

1996 tele-seminar

The Society’s Satellite Tele-Seminar
was introduced in 1984 as a means of
making technical training videotapes
accessible to system technical person-
nel. The program, which is made possi-
ble through funding from SCTE Sus-
taining Member companies, has since
served as a monthly benefit to the cable
telecommunications industry.

All satellite tele-seminars are up-

linked from 2:30 to 3:30 ET on the
dates shown. They can be downlinked
via Galaxy IR, Transponder 14 and
videotaped for your technical training
needs.

The 1996 schedule of tele-seminar
programs is as follows: Jan. 11: Emer-
gency Alert System featuring Steve
Johnson, Frank Lucia, Shellie Rosser
and Ken Wright (from Cable-Tec Expo
'95); Feb. 8: Inside FCC Form Process-
ing featuring Mike Lance, Priya
Shrinivasan, John Wong and Priscilla
Wu (from Cable-Tec Expo '95); March
14: NEC, NESC and OSHA Regula-
tions (Part 1) featuring Ralph
Haimowitz, Jim Stilwell and Chris
Story (from Cable-Tec Expo '92); April
11: NEC, NESC and OSHA Regula-
tions (Part 2) featuring Ralph
Haimowitz, Jim Stilwell and Chris
Story (from Cable-Tec Expo "92) and
Interdiction and Other Signal Security
Techniques (Part 1) featuring Paul
Harr, Roger Pence, Leonard Falter and
Terry Mast (from Cable-Tec Expo "91);
May 9: Interdiction and Other Signal
Security Techniques (Part 2) featuring
Paul Harr, Roger Pence, Leonard Fal-
ter and Terry Mast (from Cable-Tec
Expo '91) and CLI — Now and Tomor-
row (Part 1) featuring Terry Bush,
Robert V.C. Dickinson and Ken Ecken-
roth (from Cable-Tec Expo '94); June
13: CLI — Now and Tomorrow (Part 2)
featuring Terry Bush, Robert V.C.
Dickinson and Ken Eckenroth (from

The Best,

In 15 Varieties!

From identification at the head-end
to control at the drop, a marker for
your every need.

Easily applied today, greatly appreciated
tomorrow. For the right marker for the right

job call 800-257-2448.
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With the DIR-747 integrated receiver/descrambler, you get a 1'/3"
IRD that brings low profile to the next generation of performance.
And, it’s from the industry leader DX Antenna.

For us, it wasn’t just producing a thin receiver, we needed to produce
the best receiver, period! And, we have done just that.

The DIR-747 is a combination of the space saver you need when
adding channels and the best technology available today. Also, it
includes a long list of features from an integrated VCRS® descrambling
module, to front panel controls and a video test port.

Easy is a key word when working with the DIR-747. It's menu driven
with an LCD display that makes sclecting the many options simple.
When combined with the all new DSM-180 modulator, your subscribers
will receive the sharpest video and soundest audio signals possible.

For more information, write to DX Communications Inc.,

10 Skyline Drive, Hawthorne, NY, 10532 or call (914) 347-4040.

DX

ANTENNA

The DIR-747 Satellite Receiver
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Cable-Tec Expo "94) and Painless
Technical Speaking (Part 1) featuring
Doug Ceballos and Rikki Lee (from
Cable-Tec Expo "91); July 11: Painless
Technical Speaking (Part 2) featuring
Doug Ceballos and Rikki Lee (from
Cable-Tec Expo ’91); Aug. 8: Painless
Technical Writing (Part 1) featuring
Bill Cologie and Rikki Lee (from Ca-
ble-Tec Expo ’90); Sept. 12: Painless
Technical Writing (Part 2) featuring
Bill Cologie and Rikki Lee (from Ca-
ble-Tec Expo *90) and Practical Tech-
nical Calculations Made Easy featur-
ing Richard Covell (from Cable-Tec
Expo '91); Oct. 10: Data Transmission
Techniques featuring Andy Paff and
Don Patton (from Cable-Tec Expo ’89);
Nov. 14: Telephony 101 (Part 1) featur-
ing J.R. Anderson, Ralph Haimowitz
and Justin Junkus (from Cable-Tec

Expo ’95); Dec. 12: Telephony 101
(Part 2) featuring J.R. Anderson,
Ralph Haimowitz and Justin Junkus
(from Cable-Tec Expo 95).

For further information, call SCTE
at (610)363-6888.

Cable artifacts
wanted for museum

Do you have any retired test
equipment, early amplifiers or set-top
converters from days gone by?

SCTE is looking for quality equip-
ment donations that show the ad-
vances of the industry’s technology
over time. One of the features of our
new national headquarters facility
will be a “museum display” room de-
voted to exhibits of technical equip-

ment used in the construction and op-
eration of cable systems.

The first piece to be donated
was a 704 field strength meter, orig-
inally used over 25 years ago for RF
measurement testing. If you have
something appropriate, please con-
sider making it available for the ed-
ucation and enjoyment of members
and guests who will be visiting the
building.

With each donation, the Society
would appreciate your written expla-
nation of the history and use of the
piece to be shared with the viewers.
With the identification of each piece,
the donor will be recognized.

To arrange a donation, please con-
tact Roberta Dainton at SCTE, 140
Philips Road, Exton, PA 19341-1318,
or call (610) 363-6888.

Ripley Company, Cablematic Division

46 Nooks Hill Rd., Cromwell, CT USA 06416 « Tel 203-635-2200 * Fax 203-635-3631

Make safe, accurate connector assemblies every time knowing -
that your Ripley Cablematic tool is designed and built fo help
you do quality work. There's a durable Ripley Cablematic tool
for every type of CATV and telecommunications cable. If we

don't have the tool you need we'll
design and make it.
Talk to us about your
needs. Call, write
or fax for a free
Ripley catalog.

CADLE PREPARATIO

Thw Cable Tool Innomttors
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Mulh-Channel Level Testing

.&

CLI 1450 Combination Meter

Versallilly... The new CLI-1450 presents
lcal\agc detection and MicroStealth measurement
capability in a single, handheld installer meter.

LEAKS

The CLI-1450 Leakage/Signal Level Meter with
0.5 uV sensitivity finds even the smallest leaks
and automatically converts distances to equivalent
10-foot readings, maximizing freedom from error.

.«» False alarms are v1rtually
eliminated with head-end video " tagging" that
differentiates leaks and increases detection range.
Installers save time and unnecessary aggravation.
It’s even compatible with existing tagging systems.

Valee... You'll wonder how we squeezed so much
capability into a multi-channel tester, yet offer it at
a fraction of the price you’d expect.

MicroSisalth Mui-Channel Capeisity...
The CLI-1450 also includes the industry’s most
popular installer meter features:

* Multi-channel, hdg
resolution LCD isplay
on a single screen

* Up to 890 MHz
¢ Lightweight/hand-held
* Rugged/water resistant

The CLI-1450 lcakage/signal level meter is just
part of the complete line of quality test and
measurement equipment from Wavetek. Each
product offers powerful performance and is
designed to meet your specific testing needs.

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

Call 1-800-622-5515

http://www.wavetek.com

Waverek. . .partners in productivity for over 35 years
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By Ron Hranac

Two-way or not two-way?

hat is the question. For

more than 20 years we

have been designing our

systems to be “two-way ca-
pable.” But are they really? Probably
not. First of all, designing to provide
two-way capability is a lot different
than actually firing up the reverse
and making it work. Second, most of
those designs have been for good old-
fashioned tree-and-branch, hardly a
desirable environment for moving sig-
nals from system extremities to the
headend.

There have been only a handful of
operating two-way systems during the
last two decades. In some cases a few
operators actually have had full-blown
two-way transmission through both
the feeder and trunk, usually with the
help of bridger gate switching and a
lot of effort paid to keeping the plant
tight. Much of the rest has been on
dedicated trunk routes with no active
feeder, for applications such as bring-
ing a video feed from city hall back to
the headend. But for the majority of
the 11,000+ systems in the United
States, it’s been a one-way world.

Since the introduction of fiber-optic
technology for local signal distribution
a few years ago, we have been migrat-
ing from tree-and-branch architectures
to node-based architectures such as
fiber-to-the-feeder (FTTF). These new-
er hybrid fiber/coax (HFC) systems di-
vide the plant into small, more easily
manageable service areas, each with
anywhere from a few hundred to a few
thousand homes passed. In some ways,
each of these small service areas can
be thought of as independent systems.

It stands to reason that a small
fiber-fed service area of perhaps a
thousand or so homes passed would
make two-way operation much sim-
pler. In theory, this is true and is one
of the many reasons rebuilds and up-
grades are usually being done with a

Ron Hranac is senior vice president,
engineering, for Denver-based con-
sulting firm Coaxial International.
He also is senior technical editor for
“Communications Technology.”

fiber overlay. In addition to improve-
ments in quality and reliability, fiber-
based architectures bring the benefits
of a network that more closely resem-
bles a star rather than tree-and-
branch.

But simply upgrading to an HFC
architecture does not guarantee pain-
less two-way operation. Indeed, many
are discovering that simply plugging
in reverse amplifier modules after the
HFC upgrade doesn’t result in an op-
erational reverse signal path. You see,
there are a lot of reverse path grem-
lins that can cause major headaches.
Those gremlins should be dealt with
before trying to provide two-way ser-
vices, or that’s exactly what you'll be
doing — trying to provide two-way
services. The two-way checklist that
appeared in the December 1995 issue
of Communications Technology (“Edi-
tor’s Letter,” page 6) is must reading
for anyone contemplating an opera-
tional two-way system.

Several recent industry studies
have provided detailed characteriza-
tion of the impairments that can affect
the 5 to 40 MHz reverse path. I highly
recommend CableLabs’ “T'wo-Way Ca-
ble Television System Characteriza-
tion,” which is available to all Cable-
Labs’ member companies. Jones
Intercable’s Paul Schauer provided an
overview of this particular study’s re-
sults during the last Western Cable
Show’s technical sessions. This, too, is
must reading for anyone contemplat-
ing an operational two-way system.

Your problem is ...

So what kind of problems can you
expect when you try to activate the re-
verse plant?

For starters, make certain that
you are properly aligning the reverse
amplifier modules. I've heard from
some who have discovered that they
knew as much about reverse amplifier
setup as the equipment manufactur-
ers. In other words, some of the manu-
facturers didn’t necessarily know the
best way — or even how — to adjust
these things. That seems to be pretty
much under control now, but be care-

ful that you’re doing it right. Assum-
ing correct amplifier setup, what next?

How about ingress? Common path
distortion? Impulse noise? Amplifier
thermal noise from combining too
many nodes at the headend?

Let’s start with ingress. This is the
opposite of egress. (Egress is more
commonly known as signal leakage.) If
your system has any leaks, they are
potential ingress points. Just in case
you’re curious about what can leak in-
to your system, connect a spectrum
analyzer to an outdoor longwire an-
tenna and tune from 5 to 40 MHz.
Everything that exists in the over-the-
air RF spectrum is a candidate for
trashing the reverse path. This in-
cludes international shortwave broad-
casts; CB and ham radio transmission;
15.734 kHz horizontal sidebands from
leaky TV sets (these can fill the 5 to
40 MHz spectrum with “birdies”
spaced every 15.734 kHz); RF hash
and birdies from computers; electrical
interference from neon signs, electric
motors, vehicle ignitions, hair dryers,
garbage disposals, etc.; power line in-
terference (the same kind that puts
sparklies in your low-band over-the-air
TV stations at the headend); and stat-
ic crashes from lightning storms. And
these are just the obvious sources of
over-the-air interference!

The fact that you have a passing
cumulative leakage index (CLI) and no
leaks in excess of 20 microvolts/meter
does not mean your system will be
ingress-free. Your hardline plant
should not have any measurable
downstream leaks. Period. If you can
drive out your system while monitor-
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Rock Solid Performance

For more than 20 years, Alpha Technologies has set the standard for reliable communications power.

It's the kind of achievement our customers have come to expect—they know that Alpha will always

be there. And the fact that Alpha reliability is taken for granted is our greatest satisfaction.

-
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ALPHA U TECHNOLOGIES

Reliable Power. Nothing Less Will Do.

_— ——— Sales & service offices throughout the world, For more information, call: 1-800-421-8089 or 360-647-2360 —
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Broudband Power Systems Batteries XM CableUPSe UPS Systems Argus DC Systems
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By Fred Slowik

Two-way architecture:
What you need to know

lanning system up-

grades, rebuilds or

new-builds based solely

upon forward band-
width expansion is no longer
enough. Recent advancements in
fiber-optic technology have caused
radical changes in cable commu-
nications system network archi-
tectures. And with telcos entering
the market, the cable industry is
challenged to support a sophisti-
cated interactive environment
that includes video, Internet, in-
formation, telephony options and
a host of interactive services.

To meet the challenge of
increasing competition, broad-
band network operators must en-
sure quality and reliability while
expanding their services. Opera-
tors must ask themselves if their
systems are ready to deliver the
exciting and eagerly anticipated
new services that will be evolv-
ing over the next several years.

The word “ready” can hold
various meanings to different
operators. Having new services is
one thing. Having the capacity to
deliver the new services reliably
is quite another. Building a net-
work to reliably deliver expanded
services requires operators to
make an investment and a com-
mitment to the future of cable. It
requires operators to build an
acceptable business model to
justify the cost. A phased-in
approach over time is quite likely
to manage costs.

As fiber-optic usage for cable
communications network applica-
tions has become widespread,
node sizes have decreased steadily.
Since the increased deployment

Fred Slowik is director of system
marketing for transmissions net-
work systems, GI Communications
Division, Eastern Operations, Gen-
eral Instrument Corp.

Figure 1: Cost/mile vs. home/node vs. homes/mile
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of fiber eight years ago, down-
ward opto-electronics pricing
trends have enabled cable opera-
tors to reduce node sizes from
10,000 or more homes passed to
the most commonly accepted
node size of 500 homes per node.
This number is driven by factors
including economics, perfor-
mance, and capacity.

The right node size

What is the right node size
for planning a network? Since
service models and the products
being deployed vary according to
their bandwidth efficiency, there
is not one specific answer to this
question. In general, however, it
is advisable for operators to plan
a migration path to the smallest
needed node size.

What forces will drive such
migration? Numerous services
are emerging—network manage-
ment, set-top polling, cable
modems for Internet access,
telephony and interactive multi-
media (IMTV), for example. Op-
erators must keep up with these

2,000 500
HPN HPN

W s0HMm
150 H/M
(] 250 H/m

services, particularly in capacity
planning, system integrity and
reliability.

When planning node sizes,
operators should consider avail-
able network bandwidth, homes
per node, subscriber and service
penetration rates, and bandwidth
per service. However, these ele-
ments may not produce completely
accurate estimates because vari-
ous upstream service components
and their different modulation
schemes may alter the results.
Also, levels of upstream ingress
may affect the amount of usable
network bandwidth from system
to system or within the geographi-
cal areas of the system itself.

Timing of service implementa-
tion is another essential factor.
Why invest more capital during
initial system construction than
the return on investment will
justify? Conversely, investing too
little could quickly render a sys-
tem obsolete.

Figure 1 presents a cost-per-
mile comparison with varying
node sizes and densities. Included
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Established 1975

K Series Taps,
Splitters & Couplers

“Call us for all your Jerrold requirements”

DigiCipher (IRD)

DENVER, CO ATLANTA, GA ST.LOUIS, MO OCALA, FL
800-525-8386 800-962-5966 800-821-6800 800-922-9200

303-779-1717
303-779-1749 FAX

-

404-368-8928 FAX 314-429-2401 FAX  904-351-4403 FAX

“Unique” Products For the 21st Century!
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Fiber Optic Cable Management Products

S

Delivery At The Speed Of Light.

Fiber aptics has the data and telecommunications industries moving faster than ever.
To keep up, you need the right cable management system, right when you need it.

Which is why we offer a compiete line of cable management products - trays, netwark
bays. enclosures and fiber services cabinets. We deliver them through a new nationwide
distribution system. This is why every major telephone company turns to Newton

Call or write for our catalog or video, and see the brilliant things we can do for you

NEWTON

INSTRUMENT COMPANY, INC.

VISIT US AT NETWORK
EXPC BOOTH #200

@

ing with a receiver that has 0.2 micro-
volt sensitivity (a ham VHF trans-

| ceiver or a good scanner) and the

squelch doesn’t break, that’s a good
start. Of course, the fact that an esti-
mated 70% of the junk in the reverse
comes from subscriber drops is going
to make this goal even tougher.

Remember how much money you
thought you saved by using nonmes-
sengered cable for aerial drops? The
grips used to support nonmessen-
gered aerial drops will cause leaks! At
the end of the grip, wind flexing of the
cable causes “tiger striping™ tiny radi-
al cracks in the shield’s foil. Only
messengered cable is acceptable for
aerial drops, regardless of length.

Oh, yes, let’s not forget the budget
nonbonded foil drop cable. That kind
of cable makes a reasonably effective
slot antenna. For that matter, any-
thing less than bonded foil, tri-shield
drop cable is asking for trouble when
it comes to reverse path operation.

Every loose F-connector is a po-
tential ingress point.

Poorly shielded TV sets, VCRs
and FM tuners connected directly to
the cable are potential ingress points
(high-pass filters may be necessary in
many cases).

Cheap drop passives are potential
ingress points.

Loose or corroded locking termi-
nators with built-in 75 ohm resistors
can make dandy little antennas on
each tap port. The ones without resis-
tors are better.

OK, enough on ingress. I think
you get the picture.

How about common path distor-
tion? This is an interesting phenome-
non that occurs anytime an uninten-
tional diode effect exists in the signal
transmission path. For example, if you
are using feed-through connectors in
conjunction with copper-clad alu-
minum center conductor coax, each
connector is a potential diode. Here’s
how: If a brass seizing screw (hopeful-
ly your line equipment does not use

{ unplated brass screws) in a tap, am-
| plifier, etc., penetrates the center con-

ductor’s copper cladding, the brass and
aluminum would come into physical
contact with each other. This dissimi-
lar metals interface could result in
galvanic corrosion, which would create
a thin oxide layer where the two met-

Made Right When You Need It. %-v'gc_?sfi- als meet. Voila! Instant diode. Down-
111 East "A” Street, Butner, NC 27509-2426 « Phane (919) 575-6426 « Fax (919) 575-4708 stream signals passing through what

Reader Service Number 207 amounts to a nonlinear diode junction
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There’s only one thing
worse than making a
measurement up here.

Making it twice.

Sixty feet up with your hands full. Let’s hope
you understand the ins and outs of your cable
test equipment — or that your equipment is
from HP CaLan.

Our easy-to-use, one button measurements
give you accurate and repeatable results
every time you take a reading. Plus, its abun-

o o
=3 ;" fs =

-3 ” _‘, dant data storage capacity lets you capture

,I .':‘ ~-u-’,-
el v the resulis of tough measurements for in-
depth analysis in the comfort of your office.

So the only thing hard about these instru-
ments is the case that surrounds them.

What'’s more, on those rare occasions when
our help menus don't have the answers you're
looking for, our instant on-line assistance
will. Providing you with quick answers when-
ever and wherever you need them most.

To find out how HP CaLan can improve
your cable TV testing ability (and
maybe even get you home faster) call
HP CaLan at 1-800-452-4844, Ext. 1212*

www.hp.com/go/catv

*In Canada call 1-800-276-8661, Dept. 127

There is a better way.

HP Cal.an 8591C
Jor all RF and video
measurements.

HP CaLan 2010/3010
Jor system sweep and
level measurement.

Now Available! HP 85921A FCC Report
Generator Software for the HP CaLan 8591C.

Now you can get the HP CaLan
2010/3010 at a reduced price!
Call for details.

HP CaLan 859424
Jor low cost FCC
video testing.

©1996 Hewlett-Packard Co. TMMID508.2/CT
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High quality custom terminations and component solutions at down to earth prices.
We provide a wide range of termination services in any quantities large or small,
with the fastest turnaround in the industry. Telecommunications, Datacom, CATV,
Avionics/Aerospace, and others have come to rely on RIFOCS — find out why!

* FC, ST, SC, DIN, E2000 eSinglemode, Multimode, PM

* DIAMOND, SMA, HMS Series eHybrid & Mating Adapters

* PC, Super PC, Ultra PC, 8 °APC eAttenuators & Terminators

» Bare fiber adapter eDevice Receplacles & Dust Caps
RIFOCS Corporation

g g Call us for Mil-l certified DIAMOND
Fiber Optic C ts & Instrument
8’3§’F|fn’,f R’;’;’Q"’”"”’ 7eTMEIS  and DEUTSCH cable assemblies, as
Camarillo, California 93012 well as our broad range of fiber optic
805/389-9800 FAX 805/389-9808 test instrumentation.
RIFOCS is represented in over 45 countries. Call for your local representative.
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Do Your Audio Levels Blast or Crash?

( Not if you're using Wegener’s Model 1694-02 Automatic
Gain Control)

lect: GC Time Constants
. User Adiustable Peak Program Level
¢ Installs In Existing 1601 Mainframes
¢ Great For Use In Commercial Insertion Applications
e Less Than $200 Per Channel

DENVER, CO ATLANTA, GA ST.LOUIS, MO OCALA, FL
800-525-8386 800-962-5966 800-821-6800 800-922-9200
303-779-1717 404-368-8928 FAX 314-429-2401 FAX  904-351-4403 FAX
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will generate second- and third-order
beats that appear approximately
every 6 MHz in the reverse path.
That’s why I recommend only pin con-
nectors in the hardline plant. Frankly,
any unintentional diode in the signal
path can cause this problem. (At least
two MSOs have discovered that a cer-
tain brand and type of 75 ohm chassis
terminator can cause common path
distortion. The manufacturer is work-
ing to resolve this.) Any corroded con-
nectors in your system?

Impulse noise is a tough one that
is not fully understood, but is does se-
verely disrupt reverse path signals,
especially data. Think of the flashing
you see in TV pictures because of a
loose connector or cracked cable. This
could be one cause. I suspect another
source of impulse noise may be power
line switching transients, arcing and
similar problems getting into the net-
work via common mode (not common
path) interference.

As for reverse path thermal noise
buildup due to combining too many
nodes back at the headend, I've yet to
understand the logic behind this. If
we’re going to segregate our down-
stream paths with multiple fiber-fed
nodes, why not also keep the reverse
paths segregated?

Here are a few other potential
problem areas to consider:

vV Using FP lasers to transmit re-
verse path signals back to the head-
end. (FP lasers can be pretty noisy.)
One company has experimented with
isolators on the FP lasers and this
has improved things.

vV Poor diplex filter isolation be-
tween the downstream and reverse
signal paths. Example: Downstream
amplifier outputs at +48 dBmV and
30 dB of diplex filter isolation. This
would result in downstream levels at
the reverse module input of +18 dBmV,
which might overload the front end of
the reverse amp.

v Junk from your own equipment
in subscriber’s homes. How clean are
your set-top reverse transmitters? You
might be surprised. Real surprised.

I know all of this sounds grim, but
two-way operation is possible and
manageable. It takes some dedication
and hard work to keep the reverse
path clean, but it can be done. So,
back to the original question: Two-
way or not two-way? The answer: Yes,
if you're willing to commit the neces-
sary time and resources. CT
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ROCK SOLID PERFORMAN

CHANNEL

Like Stonehenge, the PDI-60M agile modulator will stand the test of time. Using
only the finest components, the PDI-60M will meet or exceed all FCC proof of
performance tests.

The Passive Devices, Inc. PDI-60M offers the cable operator more performance
value than any other modulator. Available in PAL.

FEATURES:

e 60 dBmV output e External selection of FCC offsets

e 78 Channels (550 MHz)  Digital display Reader Service Number 112 !
e BTSC Stereo Compatible e Push button tuning PASSIVE DEV"%
e Composite IF loop e 2 year warranty

INCORPORATED

electronic? for
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FOCUS ON TELEPHONY

By Justin J. Junkus

How much wood
could a woodchuck chuck?

trange start for a column on
telecommunications?
Maybe, but February is the
month for Groundhog’s Day,
and the end of the woodchucks chuck-
ing is a decision on how much to chuck.
Like the woodchuck, telecommunica-
tions professionals often need to deter-
mine how much of something (switch-
es, lines, trunks) they need to get the
job done. That decision is made by ap-
plying traffic engineering principles.
Subscribers to telecommunications
systems do not have every piece of
equipment needed for a phone call as-
signed to them for the duration of
their subscription. Instead, telecom-
munications hardware is shared by a

Justin Junkus has over 25 years ex-
perience in the telecommunications
industry. Previously the AT&T cable
TV market manager for the 5ESS
switch, he is currently president of
KnowledgeLink Inc., a telecommu-
nications training and consulting
firm. He can be contacted via e-mail
at JJunkus@aol.com.

number of subscribers. Sharing re-
duces the cost per subscriber, and
therefore lowers the cost of service,
while offering potentially more profit
to the service provider.

Sharing of telecommunications
equipment is based on probabilities. It
is unlikely that all subscribers will be
making calls at the same time, so a
telecommunications engineer only
needs to provide enough equipment to
reasonably handle the amount of calls
in service at the busiest hour of the
busiest day of the year. That busiest
time is known as the “high day busy
hour.” A good possibility for the high
day busy hour in a residential service
area would be mid-afternoon on Moth-
er’s Day. We'll use an example of engi-
neering switch line units to look into
the benchmarks for reasonably han-
dling all these calls.

Telephone subscribers expect dial
tone (if they’re not mobile phone cus-
tomers!) as soon as they pick up the
receiver. Truly instantaneous dial tone
is only possible if each customer has
his or her own dedicated tone genera-

tor and line unit at the digital switch.
Since in most cases the subscriber will
not be active on the line 100% of the
day, this would be a waste of switch
resources, and would add substantial-
ly to the service provider’s cost per
line. Luckily for service providers, hu-
man beings can be tricked into believ-
ing they have instantaneous dial tone
if it is heard shortly after picking up
the handset and bringing it to their
ear — about three seconds. So if the

The performance of a full-size OTDR
in a small package......from ANDO

AQ-7150 series mini-OTDR  _&

023dB dynamic range
® One-button operation
o Automatic event list

o Affordably priced

® 17 years of experience in fiber

optic testing

BlAnNDO)]

ANOO CORPORATION

-

2

HEADQUARTERS: 290 N. Wolfe Road, Sunnyvale, CA 94086, US.A  Phone: (408) 991-6700 Fax: (408) 991-6701
EAST OFFICE: 7617 Standish Place, Rockville, MD 20855, US.A.  Phone. (301) 294-3365 Fax: (301) 294-3359

WA AQ-7188 mini-OTOR
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« Resistant to environmental conditions

On the
information
superhighway,
you can'’t

- afford a
breakdown.

2" pin standard

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

You asked, Amphenol delivered.

* True Non-Rotational installation

¢ Slim compact design

 Lower installation cost

e Superior performance

» Waterproof - complete weather resistance
¢ Immediate availability

Aemol CATY o L . For more information and samples of
pPheno environmenta connectors. -

For a true, round crimp, weatherproof CATV AmphenOI,S new CATV hardlme, Non-
GicchiectaniEependion Ampricgl Calltoday Rotational Gold Series connectors, or

for samples. to order, call 1 _800-881 -991 3-

l;r 'JI‘L,'

Amphenol Corporation

*7: v One Kennedy Avenue
Amphenol manufactures a complete line of Danbury, Connecticut 06810
CATV connectors for every application. Tel: (203) 796-2072 » Fax: (203) 796-2091

Amphenol” CATV Connectors ¢ Times Fiber Communications, Inc. * Amphenol® Fiber Optics
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service provider has enough line units
and dial tone generators so that on av-
erage dial tone is received within
three seconds, subscribers will believe
the entire call path belongs exclusively
to them.

How many subscribers will on the
average receive this illusion of dedicat-
ed call path is known as the grade of
service. A typical benchmark for grade
of service is that 99% of the calls pre-
sented to a switch will experience less
than a three-second delay before re-
ceiving dial tone. This is known as
P.01 grade of service. (P for probability
of delay and .01 for the 1% that miss
the objective.) Other grades of service
are also possible, such as P.03 and
P.05. The higher the number, the less
equipment the service provider needs.
The trade-off, of course, is that 3% or
5% of the callers, rather than 1%, have
to wait for dial tone.

How serious this delay becomes
depends on the offered load. Remem-
ber, the service provider is building
the switch based on the highest call
volume for the busiest day of the year,
and that only occurs (with luck!) once
per year. This concept applies not only

MHz 74%@

Established 1975

Satellite Antenna Systems (3.1, 3.7 & 4.5 meter)

to line units and tone generators, but
also to every piece of common equip-
ment in a telecommunications net-
work where a customer’s call needs to
compete with other calls for a connec-
tion. This means the traffic engineer
needs to understand the offered loads
throughout the entire call path.
Trunks from the subscriber’s switch to
the rest of the world are examples of
other common equipment that must
be engineered to provide an appropri-
ate grade of service.

Busy hour, husy day

Now let’s look at the choice of
busy hour and busy day. Call vol-
ume is measured in hundred call
seconds (CCSs). Since there are
3,600 seconds in an hour, the maxi-
mum traffic that can be handled by
any piece of equipment in one hour
(in constant use) is 3,600 call sec-
onds, or 36 CCSs. The traffic engi-
neer needs to estimate the number
of CCSs that will be offered to each
piece of common equipment during
the high day busy hour. This traffic
load is the sum of call setup time
and conversation time.

Superior
Satellite
Engineers

C/KU + 2" spacing * 125Mph wind load * AZ/EL Fixed & Horizon to Horizon Mount

“Call Us For All Your Satellite Antenna &
Multiple-Satellite Feed System Requirements”

DENVER, CO
800-525-8386
303-779-1717
303-779-1749 FAX

ATLANTA, GA
800-962-5966

“Unique” Products For the 21st Century! /

ST.LOUIS, MO
800-821-6800
404-368-8928 FAX  314-429-2401 FAX  904-351-4403 FAX

OCALA, FL
800-922-9200
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While the safest way to make this
estimate would be to look at traffic
measurements for a central office be-
ing replaced or changed to a new tech-
nology, often this is not practical. For-
tunately, some benchmarks exist. For
example, a typical residential load is
three CCSs per hour. Skill, training
and experience come into play when
the traffic engineer characterizes the
traffic profile for the particular service
node (which is another name for the
location of the switch and transmis-
sion equipment).

To begin, the traffic engineer needs
to understand the service provider’s
customer profile. Residential traffic
may peak after 3 p.m., when school
lets out and teens reestablish commu-
nications via the phone. On the other
hand, business traffic might peak twice
a day, around 10 a.m. and 2 p.m. For a
service business, the peak may be at
noon and after 6 p.m., when customers
are most likely to have free time to
call. Different high day busy hours ex-
ist for customers.

Also, the traffic engineer needs to
understand potential subscriber
growth. A switch, for example, could
be engineered to handle today’s resi-
dential traffic at a P.01 grade of ser-
vice, but rapid subdivision develop-
ment could cause offered loads to
change. True, the service provider
would add line units and associated
transmission equipment as the num-
ber of subscribers grows, but must also
be careful to add trunks and other
common equipment further in the call
path to handle a higher total offered
load. The bottom line is traffic engi-
neers and marketing personnel need
to communicate with each other.

Now a final warning to the novice
traffic engineer. You can plan very well
for the high day busy hour traffic and
still get caught without enough equip-
ment for every condition. Think about
the last natural disaster (or even the
last big snowstorm). When abnormally
high volumes of calls are offered to an
engineered network, more than the
usual number of callers will receive
more than the usual delay. Coin
phones can be particularly susceptible
to this problem, since their typical traf-
fic can be lower than the typical high
day residential or business traffic.

If traffic engineering sounds like
an area that you'll want developed fur-
ther, let me know at my e-mail ad-
dress: JJunkus@aol.com. €T
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Find your signal leaks faster.

Super Plus gives you 4 times the
signal leak detection range of the
Trilithic Searcher Plus.

The Trilithic Super Plus leakage detec-
tor and channel tagging system
enable you to find leaks up to FOUR
TIMES farther away than other leak-
age receivers (including the industry
standard - our Searcher Plus). The
high sensitivity of the Super Plus will
even lead you to the small leaks that
warn of potential signal ingress.

Like the Searcher Plus, the Super
Plus system uses a standard video
carrier for a test signal, but “tags” the

carrier with a special subcarrier.
Listening for this subcarrier, the
Super Plus responds only to your
video carrier. It ignares ignition noise,
power line interference, and even
strong leaks from overbuilt CATV
systems.

Call Trilithic today and find out how
the Super Plus can help you find your
signal leaks faster and up to FOUR
TIVES farther away.
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® TRLTHIC

The Best Thing On Cable

9202 E. 33rd Street
Indianapolis, IN 46236
317-895-3600
1-800-344-2412

Fax: 317-895-3613



MANAGEMENT

PORTFOLIO

By Donald Burt

Competitive positioning
with network management

Ithough the subject of net-

work management has

been around for years,

some observers argue it is
just a matter of time before the notion
becomes a reality, at least in some seg-
ments of our industry.

If that is so, should we ask our-
selves just what is this about? What
changes are driving this new view, and
how should I, as a system engineer, ex-
pect network management to influ-
ence my job?

What is network management?

The telephony and computer net-
working industries have given rise to
two distinct types of network manage-
ment. The telephony version is the
oldest and most mature. In this coun-
try, it was largely dictated by AT&T
when it was “the” phone company.
That legacy is still the dominant force
in the regional Bell operating compa-
nies (RBOCs). Telephone systems in
most of the rest of the world, however,
are gradually embracing the interna-
tional telecommunications manage-
ment network (TMN) standards. Since
TMN expects to describe all aspects of
the management of international tele-
phony, it is a very large and complex
set of standards. It also is far from
complete today, although useful sub-
sets are being deployed.

The network management stan-
dard that has evolved to support com-
puter networks is far simpler. In fact,
it’s called the simple network man-
agement protocol (SNMP), or in the
current enhanced version, SNMP2.
It’s simple, at least compared to TMN,
primarily because SNMP standard-
izes fewer functions. In general, it
takes a more tactical view of manag-
ing a network, staying closer to direct
operation. It stops short of defining

Donald Burt is president and
founder of Probita Inc., based in
Boulder, CO.

the interactions of the network state
with either service definitions or busi-
ness activities.

Under TMN, there are five major
functions addressed by network man-
agement: configuration, fault manage-
ment, performance, accounting and
security.

of network resources. In addition, they
capture data necessary for accounting
and use charges.

5) Security addresses the integrity
of the network systems themselves, as
well as the user data carried on the
systems.

“"Network management provides the oppor-
tunity to prouctively manage the network.”

1) Configuration is to be taken in
the broadest sense, including the phys-
ical devices and their interconnections,
the software loaded into them, the data
directing their ability to make network
connections, and the actual instanta-
neous state of the devices. Thus, config-
uration interacts with a wide variety of
business processes.

2) Fault management includes
both the alarms generated by devices
as they detect errors (e.g., internal ex-
ceptions or loss of connection to a peer)
and alarm processing. For example, be-
cause devices can generate alarms
from many causes, alarms must be ca-
pable of filtering and routing as appro-
priate for processing, including logging
and discarding, when necessary. Also,
because a single network failure can
generate many alarms, a useful system
should be able to correlate across de-
vices so only the actionable alarms are
used for recovery. The processing can
include automatic recovery processes
and, ultimately, notification of network
operators.

3) Two functions of performance
management include capture of per-
formance data for strategic planning
and allocation of resources in response
to current loads (network “balancing”).
Performance management also may
involve automated systems to alter
the configuration in response to load.

4) Accounting systems address
both authorizing and enabling the use

This wide-reaching view in TMN is
tempered somewhat in SNMP, which is
more limited to the interaction with the
actual network equipment than with
the additional systems. Under SNMP,
for example, performance and account-
ing appear only when there is direct
data interaction with network devices.

In addition, TMN considers five
“layers” of systems:

1) The actual devices.

2) Element management (software
control of devices).

3) Network management. (operates
on sets of element managers).

4) Service management (imple-
ments each offered service).

5) Business management (interac-
tions with business systems on a net-
work policy level).

Again, this view is more extensive
than SNMP, which tends to concen-
trate on a narrower view of the ele-
ment managers and network manager.

Finally, the TMN set of network
systems is expected ultimately to pro-
vide an integrated view of the network
for all activities of the network opera-
tor, including all of the following:

1) Descriptions of the physical net-
work devices and interconnections;

2) Descriptions of the logical or lay-
ered “per-service” networks;

3) Physical network processes,
such as design, construction, mainte-
nance, etc.; —
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From the People Who Invented Leakage Detection . . .

ComSonics Introduces SNIFFEH

Cg W’ Most Complete Leakage
Control Package Available

Anywbere!

* Detects leaks more than 500 feet away! * Tunable in 1kHz increments
* Self contained: ¢ Full function LCD

Near-Field Probe, Far-Field Probe, Dipole Antenna ¢ External Antenna connection
eDetects both: * GeoSNIFFER compatible

Standard Sniffer Transmitter and TV Carrier Signal  ® Nickel-cadmium battery (user replaceable)
o Sniffer I.D. Signal Discrimination ¢ Custom-made Holster available
* Frequency Agile (2 Ranges) * Docking Station accessory

1350 Port Republic Road, P.0. Box 1106

c An Enployes O“’"e‘f Comporaady Harrisonburg, VA 22801 USA
OMS ONIGS, l”c (540) 434-5965, In USA: (800) 336-9681 Fax: (540) 432-9794

In Canada: INCOSPEC ELECTRONICS
We set the standards. 3150 Delaunay, Laval, Quebec H7L 5E1 » +514-686-0033
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A Bright New Lig .
the Heudend Umver-se e .

BARCO introduces PULSAR, a revolutionary
modulator for CATV headend applications
requiring high quality RF signal and automatic
provisioning. PULSAR offers remote monitgring
and control cf all modulator functions. An
intelligent “white limiter” and video AGC N\
prevent overmodulation and attomatically
optimize video input signal levels.

Remote or Local Control

Easy-to-use front panel keys allow direct
control of video and audio RF levels, modu-
lation depth, frequency deviation, and input
switching. An RS-485 interface cllows remote
controi of the unit.

Maximum Flexibility

PULSAR operates with 110 Vac or -48 Vdc,
making it compatible with both conventional
CATV or Telco powering schemes. The modu-

lators feature IF substitution and are compatible

with all major scrambling techniques.

. "
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PULSAR

Fmd Out More' N D
PULSAR'gwes CATV operotors‘bna Telcos an
htiPely new dimension in signal and service
delivery. Jo find out why PULSAR will transform
the future of headend modulators, call
¥70/218-3200.

* High RF Output Over the Entire
Frequency Range

* White Limiter and Video AGC

e Auto Set-Up, Auto Alignment

¢ Complete Software Control for
Monitoring and Backup

e Fixed Frequency and Tunable Versions

® 110 VAC and -48 VDC Powering

e Unique In-Channel Tilt Control

BARCE

3240 Town Point Drive
Kennesaw, GA 30144

Tel: 770/218-3200

Fax: 770/218-3250
www.mindspring.com/~barco
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4) Network configuration activi-
ty, including “soft” setup of network
devices;

5) Provisioning of “subscriptions”
or “capacity for service” activities in
service delivery, the actual delivery
of services and especially network
connections;

6) Trouble processing such as au-
tomatic fault processes, trouble tickets,
repair, fault clearance;

7) Performance activities from dy-
namic load balancing to strategic ca-
pacity planning; and

8) Security including protection of
bearer data, purchase of services and
integrity of network systems.

One of TMN’s goals is a totally in-
tegrated set of systems, from the auto-
matic activities of network elements
and management of network devices in
real-time through routine business
processes and strategic business plan-
ning. It addresses the life cycle of net-
work devices, including their planning,
design, construction, implementation
and routine management; fault isola-
tion; repair; return to service; hard-
ware and software upgrades; inventory

Eirr

=

multimode optical fiber.

orce, Incorporated

Fiber Optics and Electronics

inFOBiway
Videoconference Transceiver

; 7campus Enﬂronments
I@'ra-racnuynmra-neglonél
-Ii Videoconferencing |

« High-quality, 2-way, full-motion video, audio and data
transmission up to 40 miles over 1 or 2 optical fibers.

« Available in several versions for single mode or

* Supports long-distance videoconferencing via CODECS
at centrally located headend or central office sites.

tracking; utilization and capacity plan-
ning; and ultimately, replacement and
retirement.

SNMP management lays only a
foundation for similar activities. Conse-
quently, higher level activities that are
not defined in SNMP may be left man-
ual or provided in proprietary ways, re-
sulting in both benefits and challenges.
Under SNMP, the scope of network
management is greatly reduced and,
therefore, simplified. In a way, this pro-
vides flexibility because SNMP does
not understand specific service or con-
nection models; virtually any can be
added. On the other hand, it will not
provide the interoperability between
networks and systems that TMN speci-
fies, which can be an important market
issue — and a critical one if telephony
service is considered. SNMP also does
not address the level of enterprise inte-
gration that TMN does, which ulti-
mately will mean simpler business
processes, lower operating costs and
faster response to anticipated market
changes (and almost certainly slow-
er response to unanticipated mar-
ket changes — but that is a differ-
ent issue).

e ¢ e o
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825 Park Street (P.O. Box 2045), Christiansburg, VA 24073
(800) 732-5252+ (540) 382-0462+FAX: (540) 381-0392
E-MAIL: Force.Inc@bev.net

HIGH

LOW

Why is it being considered now?

There are a number of reasons why
this complex, difficult and expensive
technology of network management,
avoided by MSOs in the past, is being
considered today. Primary among them
are both means and need. By defini-
tion, network management requires
duplex communications with the net-
work devices. In a one-way plant, only a
few simple objectives from the list
above can be met. As other pressures
cause deployment of two-way capable
plant, expanding network management
into the remaining functions becomes
feasible. And conversely, forces that re-
quire the two-way plant also require
these other functions.

The increase in flexibility of the
network is largely the result of config-
urable devices. These devices, of
course, require more complex setup
and maintenance, including loading
software versions and options. They
can have more things going wrong, for
example software-detected faults as
well as network faults. They also have
more interaction around their faults,
since some faults are related to soft-
ware resources. —

IN FIBER

IN FAT

FTX-95 / FRX-95 FIBER OPTIC SYSTEM
e Exceeds RS-250C Short-haul specifications.

e Video S/N > 75 dBs, Diff. Gain < 0.5 %, Diff.
Phase <0.5°.

10 MHz BW for HDTV, NTSC, PAL and SECAM.
1000 feet video cable Equalizer and Clamp.

20 bit Digital Stereo Audio & AES/EBU data interface.
Up to two 10 Hz - 5 KHz Audio auxiliary channels.
Up to two RS-232C, RS422, or CMOS channels.

o Portable and Rack-mount units available with
Singlemode and Multimode optics.

MULTIDYNE

INNOVATIONS IN TELEVISION-TESTING & DISTRIDUTION

In the U.S. and Canada call 1-(800)-4TV-TEST
191 Forest Avenue, NY 11560-2132 USA
1-(516)-671-7278, FAX 1-(516)-671-3362
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Your Subscribers are Monitoring
Your Network Performance.

3
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* Complete Headend Monitoring
and Control

¢ Increase Subscriber Satisfaction

¢ Reduce Out of Service Time

¢ Self-healing Capabilities

e Automatic Service Restoral

¢ Reduce Maintenance/
Troubleshooting Costs

BARCE

For more information,
call (770) 590-7900 or write:

BARCO

1000 Cobb Place Boulevard
Kennesaw, Ga 30144

Tel: (770) 590-79C0

Fax: (770) 59C-883¢

Are You?

ROSA software keeps an eye on your
network. It can see problems before

they are noticeable to your subscribers,
reducing service outages and maintaining
high levels of customer satisfaction.

ROSA also simplifies maintenance and
troubleshooting, pinpointing problems,
switching in backup equipment, and
reducing service dispatch calls.

ROSA is short for Remote Contrel and
Diagnostic System Open System Archi-
tecture. But it's long on promoting
the highest quality of service and
keeping subscribers happy.
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Along with the increase in device
complexity is general network com-
plexity. While there may be a far fewer
total number of devices between a
headend and client in a digital fiber-
feeder network, there are far more
kinds of devices. They also can be flex-
ibly connected in far more ways than
traditional FDM allowed. The basic
data network is only one of many that
must be accommodated. There are ad-
ditional “networks” for telephony sig-

naling, authorization data, return path
data, and others. And this is not all.
There also is the general increase in
service-specific devices such as digital
set-tops, program guide servers, Inter-
net cable modems and gateways, local
digital insertion systems and video
game servers.

Concurrently, the boundaries of in-
dividual systems begin to blur with
the deployment of hubs on regional
fiber rings. Functions that were within

THE Onry [Tnme TEAm
THAT I!EHER SCORES!

Strippingfforing Tool -

M Creates beveled-edge to
prevent “O" ring damage.

M Removes outer conductor v
and dielectric in one easy step.

M Can be used with Ratchet
T-handle or drill.

PeJLySeries Jacket Stripping Tool
W Fast, safe jacker removal.
8 Plastic guide prevents scoring,

M Knurled body provides positive grip.

The next generation in cable preparation tools.

Our JCS Series Jacker Stripping tool quickly and accurately removes the outer jacket without scoring
the aluminum, thereby eliminating costly cracks and water migration. A plastic, color-coded guide
keeps all metal surfaces away from the soft aluminum and provides easy visual recognition during

tool selection.

Teamed up with our SCT Series Coring/Stripping tool to core the dielectric and strip the aluminum
sheath in one easy step, the cable is quickly prepared for connectorization. The end result is a per-
fect cable preparation, with a beveled outer conductor edge that speeds connector installation by
eliminating O-ring damage. The SCT ool is color-coded, light in weight, and is adaptable for use

with our Rarchet T-Handle or an electric drill.

The JCS Series Jacket Stripper and SCT Coring/Stripping tool from CablePrep - the only winning

team that never scores....your cable that is.

For more information call your local distributor
or CablePrep directly at: 1-800-320-9350

LablePreg

Tools You Trust
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the domain of a single system must
now be coordinated across a larger re-
gion. New communications technolo-
gies, such as SONET and ATM, also
are required for these fiber rings.
These technologies come with a sub-
stantial amount of telephony infra-
structure attached, including the ex-
pectation that they will be operated
under a network management system.
Finally, as the number of offerings
increase, and hence the size of the total

. customer bill, customer expectations
| are changing. Network reliability that

was acceptable for broadcast TV and
marginal for PPV may well be unac-
ceptable when shared by a digital pro-
gram guide and video games — at
twice the total bill. The addition of tele-
phony, Internet access or telecommut-
ing will pressure network operators to
improve the mean time between fail-
ures and mean time to repair.

What will it mean in
operating practice?

The forces that presume a demand
for greater network management are
beginning to appear today, although
their pace and intensity vary from one
MSO to another. As many of these
forces appear in actual projects at the
system level, system engineers will
have both the opportunity and, fre-
quently, some responsibility for direct-
ing these projects. At the very least,
therefore, engineers will be asked to
set realistic expectations for opera-
tional characteristics of these net-
works and define requirements for
project success.

Network management considera-
tions certainly influence both the net-

| work operations and the criteria for
' success. This is true for both the

TMN-like high-level integrated busi-
ness systems and low-level SNMP-
like equipment-oriented systems.
Network management systems with
either set of capabilities will have sig-
nificant consequences in engineering
organizations. Some of these conse-
quences are difficult or unsettling.
Such systems imply more complex
procedures to allow for the broader
level of coordination required. They
force new equipment qualifications
that will sometimes disallow known
and comfortable solutions. They re-
quire new standards and new vendors
for which network operators will have
a learning curve that must be over-
come before these standards and ven-
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Radiant offers a full line of fiber optic cable
plant products. The company guarantees drop
cables with back reflections of -40dB for ultra
polish terminations and —70dB for angle polish
terminations. Avatable from two to twelve
fibers with customer specified node connector.
Also available are fiber optic assemblies,
couplers, fiber management systems and the
industry’s first and best low backreflection
aftenuators— both fixed and variable.
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Cost-Effective Systems
Transmit Baseband Video/Audio
Over Fiber

Several costefficient systems that transmit
Baseband video/audio over fiber are now
available from Radiant Communications.
Whether your requirements call for one-way
transmission with broadcast quality {RS250), or
bi-directional {two-way) transmission using one
fiber, Radiant has the solution. In addition, data
or stereo audio are available options. These
systems are now in use by all major MSO's
nationwide in applications including college
seminars, town meetings, direct feeds from
broadcast studios or remote antenna sites,
video conferences and CCTV.
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New Unique Fiber Optic
Ethernet System Eliminates
Data Collisions

Radiant introduces the most cost effective and
technologically advanced method of connecting
remote ethernet hubs together. The series DL200
allows transmission distances up to 100Km and
data throughputs of 100Mbs. It can be used for
any size system — large or small. Typical
applications include interconnecting large
metropolitan school districts or remote college or
industry locations. Budgetary cost is less than
$3000 per locafion.
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DONT TIE UP PROFITS
WITH DARK FIBER

Fiber Optic Electronic Systems from Radiant Let You
Generate Revenue and Cut Costs. These systems are
cost effective and can transmit up to 50Km.

See the light. For more information or
free applications engineering assistance, contact:

Radiant Communications
Corporation

1-800-WOW-FIBR

in NJ 908-757-7444 « FAX 908-757-8666
Internet Address:www.RadCom.Com
P.O. Box 867 » South Plainfield, NJ 07080 U.S.A.
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dors can be useful and effective. At
some level they will require new staff
with new specializations, including an
increased emphasis on software. At the
same time, they tend to reduce the skill
level of mest system technicians, who
become more on-site “board swappers”
directed by the diagnostic capability of
the centralized network manager. On
the ather hand, when things degener-
ate past that level, even more diverse
skills will be required to troubleshoot

problems. Thus, it may be necessary
to deploy higher skilled engineers
from these centralized sites.

Finally, network management sys-
tems imply at least a minimal net-
work operations center (NOC), possi-
bly regionally or nationally or both.
Such a centralized network manager
relieves the local system for most of its
routine monitoring functions and pro-
vides quick response with minimum
local staffing. But it also pre-empts a

This is one way

to masure the integrity of your fiber optic outside plant,

Don't wait for a major outage to occur. Depend on Norscan
to warn you in advance of fiber cable problems.

norscan
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great deal of local management discre-
tion by restricting local choices, ab-
sorbing staff, standardizing functions,
and getting the first look at many lo-
cal problems.

At the same time, there are
strong benefits to network manage-
ment. For openers, there is positive
assurance of network operation. This
does not assure correct operation, but
goes a long way in that direction.
Such a system will have real-time
links to subscriber and equipment
data, allowing engineers access to
history and descriptive comments, or
even subscriber communications. This
should reduce the prevalence of “no
trouble found.” Further, there are ob-
jective measures of performance of
both the network and its support sys-

| tems, enabling better management of

these resources and providing a basis
for capacity planning and orderly net-
work growth. If properly deployed,
there also will be a basis for trade-out
of equipment as it evolves. Finally,
there will be systemwide visibility
and control authority.

Network management provides
the opportunity to proactively manage
the network, rather than simply being
reactive to subscribers’ problems. This
is a timely development, given the in-
creasing penetration of digital signal-
ing. Analog signals tend to degrade
gracefully with deteriorating signal-to-
noise ratios, but the error recovery in

| digital protocols tends to work up to a

threshold and then drop out abruptly.
This degradation response is much
less acceptable to the subscriber and
should be avoided — not just correct-
ed. Even troubleshooting techniques
will change. Instead of the typical “di-
vide and conquer” technique, especial-
ly difficult with intermittent faults,
the network management systern will
frequently isolate the failing element
directly.

It’s clear that such a transition is
not going to be easy. There’s as much

| here to cause concern as reassurance.
| Given the pace at which technology

and the market are advancing, howev-
er, it is a transition that will soon be
upon us. I am confident that on the
other side of these turbulent times, the
network management system wili be a
tool of engineering in the best sense: It
will help ensure a network that is po-
sitioned competitively, runs efficiently,
and is a source of pride to its owners

| and operators. CT
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REALITY N

By Michael L. Smith

The challenge of the return path

s the broadband industry

moves forward to deliver

new two-way services, op-

erators are taking on the
challenge of activating, maintaining,
and most importantly, controlling
the return path.

Coping with change is rarely
easy, and when it comes to allocat-
ing spectrum on the return path (5-
42 MHz), signal ingress and noise
can make the process a frustrating
challenge. Fortunately, heads-up
planning and network monitoring
technology can be used to avoid ob-
stacles to return path performance.

By using network monitoring
tools for problem detection and
trend analysis, network engineers
can better allocate return path
bandwidth for revenue-generating
services. The same technology can
be used to perform routine monitor-
ing after additional services have
been added. To get off on the right
track, network monitoring should be
provisioned as the initial service on

Michael Smith is the director of en-
gineering for Adelphia Cable, in
Staunton, VA. He can be reached at
(540) 886-3419.

the return path before proposed rev-
enue services are allocated.

Sailing uncharted waters

So why all the fuss over such a
limited frequency range? For many
an unwary navigator, the return
path is still uncharted waters filled
with potential peril. A little back-
ground may help us understand
how status monitoring tools and
careful planning can help make the
return path journey more pleasant
and profitable.

Unlike the forward signals that
originate at the headend, all reverse
signals from all sources terminate
in the headend. This combined input
includes the desired return signals
plus noise and ingress.

Sources of ingress signals in-
clude over-the-air services such as
amateur and international short-
wave radio, CB radio and one-way
paging. Other types of ingress
source include electromagnetic in-
terference from electric motors, pow-
er line insulator arcing, and cus-
tomer-generated signals from the
home.

Unlike amplifier noise, ingress
behaves as spikes, peaks or nulls,

and it changes with the time of day,
time of year, weather conditions and
the sunspot cycle. All signals, de-
sired and undesired, find their way
to the headend.

Proper planning for use of the
return spectrum should incorporate
a preactive strategy to combat
ingress and noise. A proactive strat-
egy presupposes a means of collect-
ing data that can be analyzed for
trends.

Consider a scenario in which
proposed services to use the return
path include video-on-demand
(VOD), interactive games, Internet
access, data services, telephony and
network monitoring. Since the re-
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turn range is limited, the available
spectrum may be used quickly.

The proactive approach is to an-
alyze the spectrum for ingress prob-
lems prior to allocation. For each of
the proposed services in our sce-
nario, cable plant engineers will
want to determine whether or not a
pattern of ingress appears on pro-
posed service frequencies. Relocat-
ing services after they are opera-
tional may be very costly.

Network modems, status moni-
toring transmitters and other re-
turn signal sources may have the
capability to increase levels re-
motely as a way to overcome
ingress problems, but this feature
must be used cautiously. Reverse
transmitters typically do not have
any type of input level control sim-
ilar to those found in forward
transmitters to protect them from
increased levels. The reverse trans-

“Proper planning for use of the
return spectrum should incorporate
a proactive strategy to combat
ingress and noise.”

Network monitoring tools can
help pinpoint problems prior to pro-
posed service deployment. A net-
work monitoring system equipped
with a headend performance moni-
toring device, as well as remote line
monitors, can detect the presence of
ingress and collect historical data
for statistical analysis.

One of the most valuable tools
for overcoming ingress the is fre-
quency agile modem. For example,
an automated status monitoring
system that can detect ingress and
remotely reprogram frequency agile
modems in transponders through-
out the distribution plan will keep
the monitoring system operating
while maintenance crews are dis-
patched.

Planning services for the re-
verse path would not be complete
without proper system test and
alignment. Setup of the return
path amplifiers and fiber-optic
transmitters and receivers re-
quires a backward thought process
that determines how this combi-
nation operates into the headend.

If a return path planner’s
guide existed, it would include a
review of manufacturer’s specifi-
cations for the input level re-
quired, output level and routing
losses. These specifications should
serve as a basis for the proper
balancing and alignment of the
system. Test signal levels may
vary due to amplifier type, inser-
tion point or other cause.

mitter might shut down, go into in-
termodulation or burn up. This
could result in problems ranging
from an increase in bit error rate
to total loss of communications.

Even though a system might
initially receive a clean bill of
health, this can quickly deteriorate
with the addition of drops and cus-
tomers. In order to minimize the in-
terference potential in the home,
high-pass filters can be utilized at
the home demarcation point.

A proactive preventive mainte-
nance program is imperative for op-
timizing return path spectrum per-
formance. Network monitoring tools
with value-added performance
monitoring software can analyze
statistical information gathered in
the status monitoring process and
allow for adjustments to potential
problems.

In addition to detecting ingress
problems, proactive network moni-
toring systems will leverage the
intelligence of network devices to
discriminate physical layer from
upper layer protocol problems asso-
ciated with two-way digital services.

Rather than wait until it
breaks, savvy planners will want
to detect and repair network fail-
ures before they occur. That’s
what proactive planning and
problem solving is all about. Take
control early and your upstream
sailing will be smoother and more
enjoyable.

Until next time — read on. CT
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Figure 2: Initial 500-home node configuration
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are opto-electronic and RF com-
ponents, fiber, coaxial cable and
power supplies. Excluded are
headend electronics, set-top units
and installation costs. Note that
in lower density applications, the
price per mile for 2,000 homes
per node (HPN) vs. 500 HPN is
relatively level. Therefore, densi-
ty dictates the maximum attain-
able node size in this instance.

A simple model

Upon examining a typical node
sized at 500 homes passed, we
can create a simplistic model
illustrating upstream bandwidth
availability per home passed. The
5-40 MHz bandwidth is 35 MHz
wide. Assuming that the 5-15
MHz region is reserved for net-
work maintenance functions or is
impaired due to unusually high
levels of ingress, that leaves 25
MHz of usable bandwidth dedicated
to the 500 homes passed. Each
home is allocated 50 kHz of si-
multaneous bandwidth usage.

Now, if we assume a 50% basic

“Why invest
more capital
during initial
system construc-
tion than the
return on
investment will
justify?”

service subscription rate (about
250), with 50% of those customers
(about 125) using interactive ser-
vices, the simultaneous band-
width per interactive subscriber
grows to 200 kHz. Realistically, if
only 25% of interactive customers
(31) were simultaneous users, band-
width per user climbs to 800 kHz.

Data capacity for this band-
width varies depending upon the
efficiency of the selected modula-
tion techniques. Upstream capac-
ity also varies substantially de-
pending upon subscriber penetra-
tion rates. However, even without
knowing these potential rates, it
becomes evident that network
expansion capabilities are needed
to keep up with increased service
demands.

With all of these concerns, how
does one plan the network? By
selecting a scalable architecture.
Initially, whether they choose to
construct a light, moderate, or in-
tensive hybrid fiber/coax (HFC)
network initially, cable operators
must be assured that they will be
able to migrate to smaller node
sizes in the future. This flexibili-
ty must be accomplished without
major system rework through a
reconfiguration at device locations.

Figure 2 illustrates an initial
500-home node configuration.
The initial node size may be as
large or small as needed and may
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BN ANAGEMENT

By Gerry Cartenuto, Bob Huckeba, Randy Reagan and Yvonne Reeves

Managing fiber end-to-end

iber is becoming perva-
sive in CATV networks.
Deployment in these
networks has been grow-
ing faster than 20% annually. It’s
talready the medium of choice for
f)ajor segments of telephone net-
warks. The reason is obvious: Fiber
alBipe can handle the bandwidth
derfands of new revenue-generat-
ing $grvices. But to realize its ben-
efits, @oth CATV and telephone
servicdproviders must employ
careful §iber management strate-
gies and $echniques.
- The befif strategy is to thin
to-and — tdonceptualize the
light¥gath t1

nd-
tire
a signaktraveges
throughythe étwork. Bhat nféans

managin®and@nserwing e signal
b along itSo ik frogl sypr heatl-
end tapaternteali@le hadend #fd
out towardis DR
PaGRgRELO
offices ant
and even digiad® .
the accomiPan it ST
SPccifical, 4 & dh-Shd a
##reach enfails ghreffil splicify
““connecting at g1 juliction§hbet Wy
fiber and fibgF, fibef and ophical
equipment #ind fiber and el€gtrica
equipmenffalong t&e light path. It
requires gareful handling of fifer ca-
bles, bogh inside headend or cerfiral
officesfind in the outside plant.’
also gequires readily available te$
access for all links.

Ideally, the entire light path is

also monitored and managed by an

behing
afeeder
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Gerry Cartenuto is senior product
planner, product management, fiber-
optic apparatus-fiber management
systems, AT&T Network Systems.

Bob Huckeba is senior product
planner, product management, fiber-
optic apparatus-splices and closures,
AT&T Network Systems.

Randy Reagan is technical man-
ager, AT&T Bell Laboratories.

Yvonne Reeves is senior product
planner, product management, fiber-
optic apparatus-connectors, AT&T
Network Systems.

and "

operations system located in the
headend or central office. Such a
system can help network managers
and technicians to see each circuit
as part of the network.

When the entire light path is
carefully managed, the payoff
amounts to more certain delivery of
service and improved quality. Cus-
tomer service can be more respon-
sive because the information avail-
able from a well-managed fiber
network permits faster provisioning
and delivery of service and more

ically the problem is a jumble of
fiber, coax or copper, and even power
cables piled into cable trays and
conduits over the years. Engineers
can’t find space in existing trays
and conduits to pull needed new ca-
ble, and a lack of cable capacity hin-
ders offering new services or taking
on new subscribers. If a cable has
been cut in the field, technicians of-
ten can’t track it through the office
to reroute it.

Two types of systems are now
available that help manage fiber ca-

“Fiber alone can handle the bandwidth
demands of new revenue-generating

services. But hoth CATV and
telephone service providers must

employ careful fiber management
strategies and techniques.”

raprdgesponses to problems.
ProvideY$man even fix troubles be-
fore customer®gall in with com-

« plaints. Time to m®met with new
Services can be shorter; g
providers will be able to gaifi the
most revenue from offerings such as
pay-per-view, video-on-demand,
home shopping, video game li-
braries, and others.

%Starting with structure

%% Fiber management starts at the
adend or central office with system
adininistration. System administra-
tiox“takes three forms: configuration
of the fiber network; management of
fiber cables within the headend or
central office; and surveillance, moni-
toring and testing of the entire fiber
network from equipment in the
headend or central office.

Many companies embark on a
fiber management program when
the cabling in their headend offices
simply becomes unmanageable. Typ-

bles within headend and central of-
fices. A structured cable manage-
ment system can provide
organization, routing and pretection
for fiber cables. Then, a fiber distrib-
ution frame can provide termina-
tions and connections to optoelec-
tronic equipment on another frame.
A structured cable management
system in the headend or central of-
fice incorporates adequate racking
and ducting, either overhead or un-
der a raised floor, for all types of ca-
bles: fiber, coax/copper and power.
Its racks and pathways include sep-
arate spaces for different types of
cable, automatically protecting fiber
cables from being crushed against
heavier coax and power cables. Such
a system also prevents forceful
pulling of fiber through conduits
crowded with large copper cables,
another source of danger. In addi-
tion, a structured system maintains
the bend radii crucial for good fiber
performance — something pathways
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designed for copper don’t do. Too
sharp an angle can produce signal
loss.

The initial installation should
provide room in the cableways to ac-
commodate growth for years to
come. After the initial design capaci-
ty is exhausted, a well-designed ca-
ble management system should per-
mit modular growth.

Installing such a system is a ma-
jor undertaking because it means
lifting or pulling cables out of exist-
ing conduits and trays and installing
them in the new racking structure.
Still, many companies are finding
this painful process worthwhile, es-
pecially if their service delivery is
suffering. And some companies for
which structured cable management
systems aren’t yet a necessity are in-
stalling them as a strategic move to
prepare for the future.

The framework is key

Even the best-managed cables
should come to good ends, of
course. Many CATV companies
are therefore replacing their old
coax distribution frames with
frames designed especially for
fiber cables in headend offices.
Similar systems also have been

designed for central offices in
telephony networks.

Fiber distribution frames make
patching, rearrangement and test
access easy. All three are increasing-
ly important to CATV providers as
headends route thousands of fibers
out to serve subscribers.

Like the structured cable man-
agement system, the fiber distribu-
tion frame provides pathways tai-
lored for fiber cables. These cables
are no longer jumbled together with
coax and power cables.

The fiber distribution frame also
affords protection for fiber termina-
tions and cross-connections to opti-
cal and optoelectronic equipment.
That’s because, like fiber cables,
fiber jumpers need careful handling.
They must not be kinked, pulled or
twisted. Frames designed for copper
wire connections typically don’t
manage fiber jumpers correctly. For
example, a fiber distribution frame
provides termination and connection
points that position fibers to main-
tain proper bending radii.

A fiber distribution frame usual-
ly spans or extends 23 inches in
width, rather than the 19 inches
typical of coax distribution frames
used in the CATV industry. That

four inches makes a big difference.
As networks grow more complex,
headend offices are increasingly em-
ploying multiplexers and transmis-
sion equipment designed for
telecommunications networks —
equipment that doesn’t fit in a 19-
inch frame.

If they’re still using 19-inch
frames, companies must string fiber
pigtails and jumpers not only within
the frame, but also from it to other
racks holding transmission and sig-
nal conditioning equipment. These
pigtails can introduce undesirable
loss and disorder. The 23-inch frame
holds the new equipment and also
provides built-in connections.

The frame should support the full
range of transmission and signal con-
ditioning equipment such as lasers
and modulators needed to send the
signal on its way. It should also sup-
port various sizes of optical and opto-
electronic components, so the service
provider can begin with just the ca-
pacity needed and grow to meet de-
mand. For example, it should accept
plug-in optical splitter modules that
do1x2,1x4,and 1 x 8 splits.

The frame also should support
equipment from different vendors,
enabling service providers to exer-
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cise personal preferences in hard-
ware as well as install any comple-
ment of equipment that will pro-
vide the services their customers
demand.

Systematic operations

The organization provided by
the frame can help make it easy for
the technician to locate termina-
tions to be used. Available frame ad-
ministration software maps all ter-
minations on the frame, records
those already assigned, and selects
the best route for any desired con-
nection. When a link is taken down,
the operations system automatically
returns the terminations to the in-
ventory of available slots.

The operations system, which is
adaptable to either CATV or tele-
phone networks, thus prevents out-
of-service or dead cabling that
takes up space and confounds tech-
nicians. On older frames, techni-
cians string jumpers manually and
then enter the link on a paper
record. But when circuit provision-
ing gets fast and furious, record
keeping often doesn’t keep up. Soon
there’s no way of telling which
jumper links what to what, short of
disconnecting the jumper to see
what’s affected. Many jumpers end
up out of service, with new ones
layered over them.

The frame operations system al-
so can make its data base of inven-
tory and cross-connections available
to other operations systems and
test and surveillance facilities, mak-
ing overall network management
easier. It also can provide ports for
test access.

Graphical interface

The job of headend and central
office technicians and engineers be-
comes much easier if they can get to
the frame operations system
through a graphical interface that
gives them an end-to-end view of
every light path leaving the office.
One such graphical user interface
provides a choice of network views.
Users may select a high-level view
of an entire region or narrow the
picture down to a specific light path,
including all the splice points along
it. They may view the cross-connec-
tions within an individual fiber dis-
tribution frame or almost any other
representation of network circuitry.

From this graphical interface
and operations center, technicians
and network managers can perform
routine monitoring, surveillance and
testing. For example, they can moni-
tor light strength all along any light
path continuously, or perform peri-
odic, regular surveillance. The sys-
tem also can store test data such as
loss measurements — insertion and
return loss figures and the total loss
budget — for any given light path or
circuit.

Given a trouble report, the cen-
ter can help identify which trunk to
test and then locate the fault to
within a few meters, speeding up re-
pair intervals. Moreover, the center
can measure changes in signal loss
along an entire light path or a spe-
cific span periodically or on demand.
This measure is useful in perceiving
both subtle signal degradation or
outright loss due to a cable cut.

One study, conducted by AT&T
Network Cable Systems in coopera-
tion with a regional Bell operating
company, found that use of a fiber
distribution frame operations sys-
tem resulted in a 37% savings in the
time required to identify and locate
terminations on the distribution
frame, select the jumper, route the
jumper properly, remove jumpers,
and perform other tasks.

Connecting right to the point

Administration systems, of
course, are only as good as the ter-
minations and connections they
manage. Connector performance al-
so is crucial to the performance of
the network. That’s especially true
as companies are installing expen-
sive high-power lasers and trying to
span longer distances between elec-
tronic equipment. They want the
lowest connector loss possible.

Many CATV companies have his-
torically used the FC connector. A
number of them are now migrating to
the SC connector, a similar connector
that is easier to use. The SC connec-
tor uses push-pull hardware, making
it easy to engage and disengage into
an adapter. Easy to mount in the field
or factory, the SC connector features
a tunable design. The technician can
minimize insertion loss by choosing
the best of four available positions for
fiber alignment.

The newer SC connectors de-
crease loss by incorporating more

concentric fibers, tighter tolerance
ferrules and fiber outside diameters,
and more effective tuning tech-
niques. The SC device features a zir-
conia ferrule with a spherical end
geometry that is carefully controlled
to maintain optimum fiber-to-fiber
contact for low insertion and return
loss. The SC polish can minimize
changes in the index of refraction
and thus losses due to reflections
within the fiber.

Many companies are buying ca-
ble assemblies with the connector
already attached at the factory.
These connectorized cables also
minimize loss.

Companies may install the SC
connector throughout a CATV or
telephony network — in the fiber
distribution frame in the headend or
central office, as well as in optical
transition nodes, and at any place in
between where fibers need joining.
If a company has an embedded base
of one type of connector, so-called
“universal buildout” mechanisms
can be used to migrate from that
type to another. Universal buildouts
are two-piece adapters that allow
FC, SC and ST connectors to be
mated to each other. (The ST is
more common to data networks.)

Low-loss splices

As fiber cables leave the head-
end or central office, they must be
distributed throughout the network.
In both networks, cables taper from
fiber counts of well over 200 down to
a dozen or fewer fibers. Those tapers
are usually accomplished by splices.
Although some CATV networks
originally used splices to make con-
nections in the headend office, the
availability of good quality connec-
tors and preterminated shelves has
decreased the practice. Now, splices
are mostly reserved for the outside
plant and the cable entrance facility.

Both mechanical and fusion
splices are appropriate for single
fibers. If a company prefers the me-
chanical type, there are two choices:
rotary mechanical or cleave-sleeve-
and-leave (CSL) splices. Both have
advantages. The rotary mechanical
splice is tunable: Rotary splicing
equipment can allow the technician
to rotate fiber ends to best match
their cores, which may vary from
perfect rounds, and then measure
the insertion loss to achieve lowest
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possible loss. This type of splice can
be re-entered and rearranged easily.
The CSL splice also can be re-
entered and is easy for craftspeople
to learn to use. CSL equipment
makes almost automatic the process
of stripping the fiber coating away,
cleaving the fiber ends cleanly, and
positioning the fiber ends together,
and produces a dependable splice.
In a fusion splice, the fiber ends
are stripped, cleaved, placed in a

holder, and then heated and melted
together.

Mass fusion splices are per-
formed on up to 12 fibers bound to-
gether in a ribbon. A ribbon can
hold up to 24 fibers within a matrix
so their placement is fixed. Up to
two dozen such ribbons can fit with-
in one fiber cable, for a fiber count
of more than 360. With such num-
bers, multiple splicing is almost a
necessity, especially for CATV net-

hoid up
DIOGIESS.

Who'll help you build your network
tomorrow? The same company that
has helped you all along. TeleWire
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works in which the constant exten-
sion of service to new streets and
subdivisions may mean frequent re-
arrangement of cables. Fortunately,
mass fusion splicers produce effec-
tive and economical splices and are
easy to use. Fusion splicing units
now on the market can also calcu-
late splice loss estimation on each
fiber.

After the splice is completed, it
must be enclosed in a closure that
protects fiber, cable and splice ade-
quately from the elements. Different
closures are designed for aerial and
underground settings and for use
within equipment vaults or buildings.

These closures should be easy
for craftspeople to open and to re-
seal. They should also allow ade-
quate space within for making and
placing splices, and, of course, they
should protect the splices over time.
Among the types available are clo-
sures that are sealed with mastic,
an externally applied heat shrink
wrap, or grommet technology. In the
latter type, the cable is placed into
a fitting, or grommet, that is
clamped within openings in the
splice closure specially constructed
to make a firm seal.

Especially in networks that must
reconfigure cables frequently, ease of
re-entry is important. Some compa-
nies find the grommet style easiest
to re-enter in the field because it is
reusable and does not require that
shrink wrap or sticky mastic be tak-
en off and then re-applied.

The end-to-end perspective

Consider all the splices, closures,
connectors, terminations, jumpers
and cables that make up a light
path. All of these products must be
installed and managed correctly.
Then there’s the sheer complexity of
today’s — and tomorrow’s — CATV
or telephony network, as well as the
diversity of services and subscriber
needs — those that have already
emerged and those that have yet to
appear. These are all cogent reasons
why good fiber management is es-
sential to any company that intends
to prosper.

Fortunately, good tools and
equipment are readily available,
and the task is not difficult. The
main requirement is careful plan-
ning and careful attention —
end-to-end. CT
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Tektronix helps you maximize signal quality.

And customer satisfaction.

The all-new VM100 Video Measurement Set combines automated
one-button testing, VITS signal ID, remote control capability, and
Tektronix measurement accuracy in a highly affordable instrument.

The rugged RFM150 SignalScout™ signal level
meter automatically performs a wide range of advanced
measurements with unmatched simplicity.

In today’s increasingly competi-
tive cable TV industry, the key to
keeping your customers happy

— the key to keeping your

customers period! — is better
signal quality and more reliable service.

Fortunately you can turn to Tektronix for all of your
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AR ANAGEMENT

By Richard A. Domalski, Larry D, Sellers and Kenneth Vidacovich

Management systems cut cost

s the fiber portion of hy-
brid fiber/coax (HFC) net-
works increases, fiber man-
agement becomes an
increasingly difficult issue. Corpora-
tions continue to drive down costs and
keep the lid on labor expenditures and
material costs. The need for fiber
headends, hubs and nodes is becoming
not only a cost issue for executives, but
a productivity issue for contractors.
Fiber management traditionally has
been a challenge. Technicians are often
confronted with a rat’s nest of 3 mm ca-
ble from which they need to isolate and

Richard Domalski is applications en-
gineer and technical sales trainer for
3M Telecom Systems Division. Larry
Sellers is a technical service engineer
and Kenneth Vidacovich is an ad-
vanced product development engineer:

INTRODUCING REAL TIME CONTROL

disentangle one cable. This problem re-
sults from the prevalence of outdated
fiber management systems, which
were not designed to handle large
quantities of fiber. They function more
as repositories than managers.

As fiber density increases and
companies deploy more fiber further
into the loop, traditional management
systems become a financial liability.
Their lack of fiber routing, organiza-
tion and mapping, combined with
large quantities of excess cable (due to
the use of standard-length jumpers),
cost technicians — and companies —
hours of valuable time.

Recently introduced fiber manage-
ment systems have been designed for
fiber-rich environments and address
many of the problems associated with
high-fiber density. A major factor in
dense fiber environments is fiber size.

Instead of bulky 3 mm cables, new
systems use cables less than 1 mm in
diameter. Further, they include rout-
ing mechanisms and splice trays that
house and organize fiber resulting in
clean, uncongested cable runs.

In addition to better physical orga-
nization, some systems are now avail-
able with software packages that show
technicians graphic representations of
optimal cable routing and indicate the
exact length of the jumper necessary.
The software also records the location
of each cable as it is installed, making
it easy to avert “traffic jams” and also
to locate and repair cables later.

Increased organization and less
excess optical fiber result in a major
benefit: future-proofing. Traditional
systems typically were equipped to
manage only 770 jumpers per bay.
Some new systems can handle up to

The best possible splice,

Control your splice
during fusion,

instead of just checking it
afterwards
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at the first attempt

With the NEW FSU 925 RTC, Ericsson has
added a new and revolutionary dimension to
fiber splicing.

Like the FSU 905, the new FSU 925 features
Ericsson’s unique splice loss estimation method
based on the mode coupling (microbending)
theory and warm image processing, but takes
splicing one step further by incorporating a
unique Real Time Control (RTC) process with
auto selection of current. With this unique RTC
method for splicing eccentric fibers, you can
obtain consistently good splicing results in varying
conditions and with different types of fiber.

For more information please contact:
Ericsson Cables AB
Stockholm, Swedcn
Ambherst International, Inc
Sarasota, Florida

Phone (813) 925-9292

Fax  (813) 925-9291

ERICSSON 2
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The PR4200IRD is an economic, micro-
processor controlled commercial grade
satellite receiver designed for CATV and
SMATV systems. The receiver employs
a phase locked loop demodulator to

PRA4A200IRD SATELLITE RECEIVER

plcll CATV SERIES
mces) VIDEOCIPHER ~ RS cComneia Cescramber Equipped
I

provide crisp clear video under weak
signal conditions. The unit is Licensed
by General Instruments Corporation to
meet VIDEOCIPHER® RS performance
standards.

$%$ PFAM 550m AGILE AUDIO VIDEO MODULATOR

-
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CATV SERIES

The PFAM 550m is a microprocessor
controlled rebroadcast quality, phase
locked loop synthesized, frequency
agile CATV television modulator. The

$%$ PFAP 550m AGILE

—

W =PFAR S550M AGLE 5CGNA- PRPOTESSOAS

CATV SERIES

The PFAP 550m is a frequency agile,
microprocessor controlled, heterodyne
signal processor which uses the latest
low noise, PLL, SAW filter and AGC
techniques to provide superior quality

TRPFAM S80M AGLE AUDIO VIDEQ MODULATR S——

double conversion and superior SAW
filtering provide adjacent channel
compatibility and spurious free output.

SIGNAL PROCESSOR

and performance at an attractive low
price. This unit is designed to produce
the highest quality pictures at extremely
low inputs while maintaining stable out-
put levels with its sync tip AGC circuit.

$%$ PFAD 900 AGILE AUDIO VIDEO DEMODULATOR

‘_—: =pPFAD 900 AGILE AUDIO VIDEQ DEMDDULATOR =

CATV SERIES

The PFAD 900 is a high quality cable
television audio/video demodulator
utilizing microprocessor controlled tun-

ing. The unit demodulates VHF, UHF

and cable channels from 54 MHz to
806 MHz. International models are
available.
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1,440 jumpers, which makes them
well-equipped to handle significant in-
creases in fiber usage.

One of the major problems with
traditional fiber management systems
has been connectorization. Jumpers
used in these systems are premade
and all of predetermined lengths, with
an adhesive-type connector at each
end. Technicians need extensive field
terminating skills and the proper
equipment (epoxy, heating elements,

polishers and usually a power source)
to install them. Further, to make a
connection between points only inches
apart, technicians are forced to use a
Jjumper over 3 feet long. The excess ca-
ble, which traditional systems are ill-
equipped to handle, is a major cause of
congestion in cable runs.

In addition, if a connection fails,
the technician must discard the
Jjumper and start all over again with
another premade connectorized

MEET MINIMAX!

Peak Performance in the
Palm of Your Hand

Model Shown:
Minimax-M800

All Models Feature:

Q Fast Digital Tuning with 1 dB accuracy
Q C/N Hum and Favorite Channel Pgm.
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Call today to find out what MINIMAX can do for you!

201-569-3323

USA call 1-800-569-6299

European Distributor Inquiries Welcome!

Sadeico

75 West Forest Ave. - Englewood, NJ 07631 USA
(201)569-3323 « Fax(201)569-6285

Accurate, lightweight,
rugged, easy to operate,
and low cost —

Sadelco's new MINIMAX
Signal Level Meters come
in two versions to meet
your special needs —
CATYV versions feature:

Q Digital dB Readout

0 -30 to +50 dBmV range

Q Autoranging Attenuator

MMDS versions feature:

Q Real-time Microammeter
and Digital dB Readout

0 -20 to +40 dB range

Q MMDS downconverter

power supply
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Jjumper. If he doesn’t have one on
hand, he cannot complete the job.
New bare-fiber connectors that
have the connection quality of tradi-
tional connectors have gone a long
way toward solving these problems,
and are an integral part of new fiber
management systems. These new con-
nectors are inexpensive not only in
terms of purchasing cost, but in terms
of labor and training. They require
less time and expertise to install than

. traditional adhesive connectors. A

technician can cut jumpers to fit on-
site with minimal field termination

| skills and equipment. All he needs is a

cleaver and a stripper. If the initial
connection fails, he can cut the fiber
back a few centimeters and try again
with the same fiber rather than dis-
carding the whole jumper.

In addition to organizing fiber and
making connections easier and less ex-

| pensive, new management systems
| have succeeded in consolidating equip-
| ment. Traditional systems involve sev-

eral pieces of equipment. Fiber comes
in from outside plant, passes through a
splice tray and then a splitter, is pig-

| tailed to a cross-connect box, and is

connected to the electronic equipment.
All are separate components. The effi-
cient new systems incorporate the
splice tray, the splitter, the pigtail and
the cross-connect box in one unit. Fiber
now enters from outside plant and ex-
its directly to its destination, resulting
in a streamlined path that requires far
less equipment — and space. Further,
the new systems allow the addition of
new couplers, attenuators, WDMs and
ribbon fiber, all to one card.

Based on a per-port cost, new fiber
management systems are cost-effec-
tive for systems handling 60 or more
fibers. As fiber technology increases,
deploying more fiber further into the
loop, headends will be denser, increas-
ing from 100 to 1,000 fibers. New sys-
tems are equipped to handle over
1,400 fibers per bay and are designed
to accommodate increased fiber densi-
ty well into the future.

As cable companies move toward a
fiber-rich environment, fiber manage-
ment systems play an increasingly sig-

| nificant role in managing costs. With
| the rise in telephone and data connec-

tions and the accompanying increase
in fiber usage, new fiber management
systems will go a long way toward
making the new fiber standard easy
— and inexpensive — to work with. CT
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Ultimate TDR and
Software package.

Model 1205C TDR and WAVE-VIEW Software, a powerful combination resulting in the most
versatile, user friendly TDR available today! Standard with the Model 1205C, the WAVE-VIEW
software is one of the unique and exclusive features of Riser-Bond Instruments' TDRs.
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| Return toss | 12 dBRL |
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o Use your computer and WAVE-VIEW for
Windows® as an extension of your Riser-Bond TDR.
Waveform information can be archived,
documented, manipulated, compared, or analyzed
on your PC while your TDR goes back into the field,
working for you! Teach technicians how to use a
TDR without leaving the classroom or taking a real
TDR out of service!

O Unlike any other TDR's software program, WAVE-VIEW not only allows you to recall stored waveforms
on your PC, but it also displays the TDR's function keys. You can actually increase the vertical gain, zoom
in and out, manipulate the waveform, adjust the cursors, and change VOP, right on your computer!

O Utilize your manpower more efficiently. Less experienced technicians can document the cable plant
with the TDR while more experienced personnel download, analyze, and compare the waveform information
on a computer. The TDR goes back to the field. TRY THAT WITH ANY OTHER TDR!!!

This is just one of the super features you get with a Model 1205C.
800-688-TDRs 402-466-0933 Fax: 402-466-0967

Call for a demonstration today!

Riser Bond
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NN ComMMUNICATIONS —

By Alex Zavistovich

Cable modems — Part 1:
The race for your PC gains speed

This is the first installment of a two-
part article dealing with one of the
most talked-about potential money-
makers for the cable TV industry —
data delivery using cable modem
technology. In this part, “Communi-
cations Technology” identifies the
major players and explains why
they’re in the game.

uick: What'’s the latest

untapped revenue source

for cable operators? If

you guessed cable tele-
phony, guess again. Data communi-
cations via hybrid fiber coax (HFC)
networks and delivery of on-line ser-
vices are likely to turn cable’s HFC
infrastructure from a broadcast-ori-
ented video service to a turnpike for
the information superhighway. What
is the technology that’s making it all
possible? Cable modems.

The introduction of cable modem
technology, with its promise of data
throughput up to 1,000 times faster
than currently available with some
modems used over telco lines, has
captured the industry’s collective
imagination. Three of the country’s
leading MSOs — Tele-Communica-
tions Inc., Time Warner and Com-
cast Cable — are experimenting
with data services over HFC lines.
Many of these services already have
been test-marketed in select com-
munities and are scheduled for roll-
out in the early months of this year.
The service packages, available sep-
arately or bundled together with
other cable offerings, allow sub-
scribers access to current on-line
commercial services, bulletin boards
providing local content, and a gate-
way to the Internet.

Alex Zavistovich is senior editor of
Phillips Business Information’s
“Communications Technolegy.” He
can be reached at (301) 34 '
ext 2134 in Potomac, MD‘

What’s more, while industry
spokespersons concede that some
work still remains to tighten up the
return path of cable’s HFC networks
to facilitate optimal two-way data
transfer, experts predict that con-

sumer demand for continually faster

access to data services is likely to
generate so much traffic on the In-
ternet that additional backbones —

and Akron, OH; @Home is slated for
commercial debut this month in
Sunnyvale, CA. Only slightly farther
behind, Comcast Online is undergo-
ing technical trials in suburban
Philadelphia, with plans for expand-
ed trials this quarter.

For Jim Chiddix, vice president
of engineering and technology at
Time Warner Cable, the time to im-

“1t's a potential gold mine for
manvfacturers of cable modems.”

provided by the cable industry —
will be needed to handle the in-
creased capacity. TCI and Comecast
refer to the process as “overbuilding
the Internet,” and use the term fre-
quently in describing their plans for
the future.

It’s a potential gold mine for
manufacturers of cable modems, in-
cluding Hewlett-Packard, LANcity,
Zenith, Motorola, Toshiba, Scientific-
Atlanta and others. In fact, the im-
plications of the technology are so
immediate that work has already
begun in earnest to develop open
standards to ensure interoperability
of equipment, now and for the fu-
ture. Rather than hiding behind
proprietary technology, clamoring
for market dominance, broadband
equipment vendors are working co-
operatively with the cable industry’s
leaders, to ensure that this equip-
ment ends up in consumers’ hands
as quickly as possible.

Why do it?
Each of the three MSOs’ on-line
services (Time Warner's Linerunner,
TCI's @Home, and Comeast Cable’s
provisionally titled Comcast Online)
is in a different stage of readiness
for marketing. Linerunner, test-mar-
j‘m Elmira, NY' last year, is

plement the new service is now. “All
of us (developing online services)
share a perception that there’s a re-
al business opportunity here,” he
said. “We’re moving ahead as rapid-
ly as we can. We also share a com-
mon belief that we need eventually
to get to a standard for these things
(cable modems).”

The explosive growth of cable
modem technology, fueled by con-
sumer demand for faster access to
on-line services, has led some in the
industry to speculate whether this
new growth area for cable may be
embraced even before the highly
touted and long-anticipated arrival
of cable telephony. Richard Green,
president of CableLabs, pointed out
that on-line services delivered by ca-
ble have a decided advantage over
telephony as a growth area in that
there is really no entrenched compe-
tition for data transfer, yet there is
“huge consumer demand.”

“From a business point of view,
the prospect of data transfer by cable
is very exciting,” said Green. “From an
engineering point of view there are a
lot of the same issues (in data trans-
fer) that you have in telephony. and
they're very synergistic. I feel, howev-
er, that the market pull is going to be
stronger for the date commxmwahon



What are the services?

While the technology that will
bring the world of the Internet to
subscribers’ homes via HFC is rela-
tively new, tests of packaged data
delivery service have been under-
way for over six months, in some
cases. Time Warner’s Chiddix noted
that his company, which has agree-
ments to purchase cable modems
from Motorola, Toshiba, Zenith and
LANCcity, has been testing a system
since the summer of 1995 in Elmira,
NY. Zenith modems have been used
in the trials; Chiddix said initial de-
liveries of some 50,000 Motorola Cy-
berSURFR modems will be made to
Time Warner soon.

“We've been offering a variety of
on-line services under the brand
name Linerunner,” Chiddix said of
the Elmira tests. The tests provide
subscribers with localized Elmira
bulletin boards and information ser-
vices, news and information services
from Time Inc., and Internet e-mail.
A premium service offers unlimited
high-speed Internet access, as well
as access to America Online and
CompuServe. “In Elmira, pricing
was $15 per month for the basic ser-
vice and $9.95 for unlimited Inter-
net access. Virtually everybody took
both,” said Chiddix. Subscribers buy
the service and Time Warner pro-
vides the modem as part of deliver-
ing the package.

Although Chiddix said that, at
present, there are no price breaks
on the subscriber side for customers
wishing only to add the on-line ser-
vice package, he added that, “in
time, that (pricing structure) could
change.” At press time, the company
is targeting an expanded rollout of
its Linerunner service in Rochester,
NY, Akron, OH, and some other
communities yet to be named. Also
in Rochester, the company is con-
templating offering cable modem,
telephone and cable TV service, all
packaged together.

At Comcast Corp., Joe Waz, vice
president of external affairs, said
his company is expecting delivery of
Motorola CyberSURFR and
Hewlett-Packard QuickBurst
modems by the first half of 1996.
Waz expects initial installation of
the modems at the site of Comcast’s
technical trials in Lower Merion
Township, PA, in suburban Philadel-
phia. Approximately 50 homes are
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engaged in trials of the
fledgling Comcast Online
service, which Waz said
will increase to 300 homes
in the first quarter of this
year.

The Comcast Online ser-
vice brings subscribers “mo-
dem access to the world, plus a
proprietary local and regional
content service,” Waz said. Other
likely places for modem installa-
tions, he said, would include
Baltimore County, MD, in Sum-
mer 1996, for the first antici-
pated commercial deployment
of the new service.

Marketing of the service has yet
to be finalized, according to Waz.
“We expect that consumers will
want to lease cable modems. We will
probably come up with a package
that offers service and equipment
lease.” Right now, Waz said, Comcast
is still figuring out how modem ser-
vices will be bundled with other ser-
vices, possibly as a bargain package
that includes video, Sprint long dis-
tance (which Comcast also is cur-
rently marketing in select areas),
and personal communications ser-
vices (PCS). “Everything is very

The LCP cable TV
modem, from LANCcity

much in flux on pricing,” Waz com-
mented.

Meanwhile, at the Denver offices
of TCI, spokesperson LaRae Marsik
described the introduction of
@Home (pronounced “At Home”), a
subscriber online service offered
through the company’s TCI Technol-
ogy Ventures. @Home was first an-
nounced in Spring 1995 as a joint

N

~

venture between TCI and Palo Alto,
CA-based venture capital firm
Kleiner Perkins Caufield & Byers.
The first market for deployment of
@Home is Sunnyvale, CA, early this
year. The service provides naviga-
tional service and assistance, local
content and high-speed connection
to the Internet via cable modem to a
customer’s PC, Mac or workstation.
TCI is considering a $30 monthly

charge. “We're looking to price ser-
vice for the mass market,” Marsik
noted.

Marsik sees the rapid growth of
cable modem technology as a boon
for travelers on the infobahn. “Due
to the growth of the Internet, a ser-
vice like @Home makes things like

(Continued on page 74)
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AEREES NETWORKS

By Michael Adoms

ATM and MPEG-2 in
cable TV networks — Part 2

This is the final installment in a two-
part article describing asynchronous
transfer mode (ATM) and MPEG-2
networking in cable TV systems. The
author bases observations on experi-
ence garnered from Time Warner Ca-
ble’s Full Service Network in Orlando,
FL. Part 1 appeared in the December
issue of “Communications Technology.”

he Orlando FSN was de-
signed specifically to pro-
vide interactive digital ser-
vice in addition to existing
analog broadcast services. The next
logical step is to integrate digital
broadcast services in a single network.
There are two main ways to achieve
this:

¢ Build a broadcast digital net-
work architecture and add interactive
services.

¢ Build an interactive digital net-
work architecture and add broadcast
services.

Each approach has its merits, but
ultimately the decision is driven by
which digital service will become per-

vasive first — interactive or broadcast.

We believe broadcast will be first be-
cause it is a proven paradigm and
does not require a change in sub-
scriber viewing habits. However, inter-
active services will follow rapidly on
the heels of digital broadcast deploy-
ment. In particular, the additional cost
of an interactive set-top over a broad-
cast set-top is relatively small. There-
fore, when digital set-tops are de-
ployed, it makes sense to deploy
broadcast/interactive digital set-tops.

Michael Adams is a senior project
engineer with Time Warner Cable
responsible for ATM networking in
the Time Warner Full Service Net-
work. Previously, he was manager
of ATM switch software develop-
ment for Bell Northern Research
in Canada.

Of course, a broadcast digital net-
work architecture that cannot evolve
to support interactive services is a
dead end. Our experience in building
the Orlando FSN has earned us a set
of interactive network requirements
that we have used to design a broad-
cast digital network architecture that
will gracefully evolve into an integrat-
ed digital network architecture.

In Option 2 shown in Figure 4
(page 54) the ATM path extends all
the way to the subscriber residence,
where it is terminated at the set-top
device. An interactive cable bridge
(ICB) is still required to adapt the
physical media dependent layer to the
HFC network, but no higher-layer pro-
tocol transformation is done. In this
case, the set-top must be built to re-

Figure 3: ATM protocol terminated at “interactive cable gateway”
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Figures 3 (this page) and 4 (page
54) illustrate the twe alternative refer-
ence architectures. On the left are in-
teractive service providers, which pro-
vide interactive multimedia services to
the subscribers. They are connected to
a core ATM network, which supports
switching and routing (potentially
over a wide area).

Option 1 is shown in Figure 3,
where the ATM protocol is terminated
at an interactive cable gateway (ICG),
and MPEG-2 transport streams are
distributed to the set-top device. The
ICG strips the ATM layer and delivers
an MPEG-2 transport stream into the
hybrid fiber/coax (HFC) access net-
work. Hence, the set-top receives
MPEG-2 transport regardless of
whether it is using interactive or
broadcast programming.

ceive ATM and MPEG-2 transports,
and to switch between them when
switching from interactive to broad-
cast programming.

Digital broadcast services are dis-
tributed using MPEG-2 transport over
the same HFC network in either case.
This would be used to deliver high-
quality broadcast programming. A
satellite feed is expected to provide
most broadcast programming.

This section will summarize the
advantages and disadvantages of
these two alternatives and show that
both can be made to work. However,
for near-term deployment of cable net-
works the first option is better for eco-
nomic and technical reasons.

Option 1
In Figure 3, the ATM path is ter-
minated at an ICG. The ATM virtual
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channels are terminated and AAL-5
(the ATM adaption layer to support
data and MPEG-2 transport) reassem-
bly is performed to reconstruct the en-
capsulated MPEG-2 transport
streams. Each transport stream will
contain information for a single inter-
active subscriber — video, audio and
data program streams — multiplexed
together. The ICG multiplexes together
a number of these transport streams to
aggregate bandwidth to a convenient
payload that can be carried by a 6
MHez digitally modulated channel.

The ICG terminates virtual chan-
nels used to carry Internet protocol
(IP) data for application download and
messaging. These IP packets are
mapped into the MPEG private data
section for delivery to the set-top. Note
that this operation is simplified be-
cause the same adaption layer (AAL-
5) is used for both MPEG and IP data.

The ICG also applies the following
data transformations:

® The MPEG time stamps are cor-
rected to compensate for jitter experi-
enced in the ATM network and jitter
due to re-multiplexing.

* Forward error correction (FEC)
and payload interleaving is applied to
protect from errors introduced by the
HFC network. This is necessary be-
cause the bit error rate (BER) of the
HFC network is in the 10-6 range. A
BER of 10-10 is required to deliver
MPEG-compressed material.

* The payload is encrypted as part
of the conditional access scheme of the
cable network. Note that extremely se-
cure algorithms are required because
the cable network is a broadcast net-
work, and so it is subject to many
more security challenges than a point-
to-point network.

¢ The payload is randomized and
then modulated onto an RF carrier.

The set-top receives a jitter-free,
MPEG-2 data stream, and extracts
the program identifiers that it re-
quires and feeds them to appropriate
audio and video decompression en-
gines. (This entire operation will be
performed by a single-chip device).

In the reverse direction, IP is used
to carry application requests from the
set-top. The return bandwidth require-
ments are much smaller than in the
forward direction. For example, the IP
packets could be aggregated by an IP
router before they are injected into the
ATM network. This option does not al-

Figure 4: ATM path extends to subscriber residence
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low for ATM signaling (Q-2931) by the
set-top, however the digital storage
media command and control (DSMCC)
protocol allows the set-top to make
session requests to the network. (This
protocol is designated by the MPEG-2
DSMCC Working Group under the
auspices of the International Stan-
dards Organization.)

A reference protocol stack describ-
ing this option is shown in Figure 5.

Option 2

In this option, the ATM path is ter-
minated by the set-top. Although the
ICB is transparent to data-link proto-
cols, physical layer transforms are still
required to adapt to the HFC network.
These are: FEC and payload interleav-
ing, encryption and modulation.

User Confrol

HFC access network

In addition, note that Options 1
and 2 both accept OC-3 rate physical
interfaces from the ATM switch. This
rate is chosen because it is a readily
available and efficient mapping of
ATM into a physical link. Lower rates,
such as DS-3 have lower efficiency and
have approximately the same per-in-
terface cost. In terms of cost per Mbps,
the OC-3 interface is less than one-
third of the cost of the DS-3 interface.

In Option 2, the set-top terminates
an ATM virtual channel and performs
AAL-5 reassembly to reconstruct the
MPEG-2 transport stream. The trans-
port stream is then de-multiplexed
and fed to audio and video decompres-
sion engines as in Option 1.

The set-top aiso terminates virtual
channels used to carry IP traffic for
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application download and messaging.
Once again, a single adaption layer
(AAL-5) makes this feasible.

In the reverse direction, the set-
top must signal directly to the ATM
network. The issue is, what address
should the set-top use? The set-top
wants to request a service and doesn’t
know which service provider might
provide it. It also has no knowledge of
connection parameters (QOS, band-
width, etc.) until it is in communica-
tion with the service provider. A meta-
signaling approach would probably be
required to solve these issues.

Economic comparison

Support of both broadcast and in-
teractive services is the key factor in
deciding whether Option 1 or 2 is best.
Digital broadcast feeds are already

Figure 6: Delivery system based on MPEG-2 fransport
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carried in MPEG-2 transport streams
(by DBS providers using the Direct
Satellite System, DSS), and will be
available in this form at the cable sys-
tem headend. Therefore, a baseline
digital set-top must be able to “play”
an MPEG-2 transport stream. The
economics of adding ATM functionali-
ty to the set-top are still not clear, but
we expect that during early introduc-
tion there will be a larger volume of
digital broadcast set-tops than interac-
tive set-tops. If an additional function,
like ATM, is required by only the in-
teractive unit, then leveraging the
economies of scale offered by the
broadcast unit will not be possible.
The cost of the ICG vs. the ICB is
another key indicator. As shown previ-

ously, the ICG has to perform nearly
all of the same functions as the ICB.
So what is the incremental cost of the
ICG? Actually, the cost is quite small,
given that an OC-3 payload (136 Mbps
after accounting for ATM overhead)
can be processed by a single ASIC plus
memory (at a cost of maybe $100).
Let’s compare cost in the set-top
vs. the ICG, based on an OC-3 pay-
load. In the set-top, let’s assume a sin-
gle device can perform ATM termina-
tion and AAL-5 reassembly. In the
ICG, an OC-3 payload can carry about
30 digital “channels.” Assuming that
the peak usage of interactive services
(at any instant in time) is 10%, an
ICG is required for every 300 sub-
scriber set-tops. (Remembering that
the ICG is a shared resource.) The in-
cremental cost of the set-top must be

Single device + memory

LS
reassembly

Receive buffers

multiplied by 300 before comparison is
made with the incremental cost of the
ICG. Therefore, at 10% peak usage, a
$10 ATM chip in the set-top will cost
$3,000 per OC-3 payload. On this ba-
sis, it obviously makes sense to mini-
mize set-top cost and to perform ATM
termination in the ICG.

The other advantage, which has
not yet been mentioned, is transport
efficiency. Stripping the ATM protocol
in the ICG removes approximately
10% of the overhead. Therefore, an
ICG could deliver 30 digital channels
and the ICB could deliver 27 digital
channels given the same modulators
and channel bandwidth. Hence, the
ICB is more expensive than the ICG
in terms of modulator and spectrum

usage, and this additional cost will not
disappear over time.

A system example

Figure 6 illustrates a delivery sys-
tem based on MPEG-2 transport.
MPEG-2 transport multiplexes the
video and audio data and a program
clock reference into a single stream of
data that is carried in a single ATM
virtual channel. The advantage here is
that the data is implicitly locked to-
gether by being stored in that form on
the server.

The ATM AAL-5 reassembly pro-
cess is the same whether peformed in
the ICG or the set-top.

Conclusions

The Orlando FSN is a successful
implementation that uses an ATM
network to carry MPEG-compressed
video and audio to the subscriber resi-
dence. In view of the lessons learned
from this experience, the following
statements can be made about future
interactive networks:

¢ The use of MPEG-2 transport
streams mapped into ATM virtual
channels that connect the servers to
an ATM switching network will be-
come the dominant architecture for in-
teractive TV networks.

e MPEG-2 transport packets will
be mapped into AAL-5 using the map-
ping recommended by the ATM Forum.

¢ MPEG-2 transport will be used
to distribute compressed digital chan-
nels over the HFC access network. An
interactive cable gateway will be re-
quired to perform the MPEG over
ATM to MPEG conversion function.
(Products are already under develop-
ment by a number of vendors.) This
approach allows the integration of
broadcast and interactive services over
the same HFC network.

* Existing, standard protocols (for
example, the Internet protocol suite),
will be used to support a client-server
computing model in interactive net-
works. These protocols will be adopted
because it just isn’t feasible to rein-
vent them. These protocols will use ex-
isting mappings to AAL-5. (Progress
also is being made to standardize the
mapping of IP into MPEG-2 transport
streams.)

¢ Single-chip solutions that pro-
vide MPEG-2 transport de-multiplex
and audio and video decompression
will help to make the digital set-top
cost-effective. CT

56 FEBRUARY 1996 « COMMUNICATIONS TECHNOLOGY



OPEN HOUSE

= * It's modular

* It's PC-Based

* It’s “open architecture”

* [t’s the only tool you need
X v/ Andit’s

»:

only
the

= gs beginning!
: E
It
The FTB-300 Full-Featured Mini-OTDR
]
The new FTB-300 Universal Test System is the first full featured mini-OTDR that Optical Test Modules
actually protects your investment and ensures years of reliable, cost effective fiber
% testing. Its modular concept enables the user to simultaneously test with up to three  * OTDR with > 32 dB Dynamic Range
separate test units. All modules can be inserted and removed quickly and easily, in » Automated bi-directional Loss Test Set /#s/zs7 /
the field, without the use of special tools. « Power Meter and Light Source
y P i * Digital Talk Set
b The FTB-300 offers rugged construction, portable design, large 9.4" touch screen,  Visual Fault Locator
and a fast 486 DX-4 75 MHz CPU. No other mini-QTDR provides you with an open « 1 x 12 Optical Switch
architecture, guaranteeing the flexibility you require to face the constantly changing X pricajgowitc
world of fiber optics.

« v

To get information faster, contact us 1-800-663-EX FO

by e-mail at exfo@rig.qc.ca. I
Electro-Optical Engineering

EXFO AMERICA, 902 North Bowser, Sute 360, Richardson, TX 75081, USA, Tel.: 1-800-663-EXFO, Fax: 214-907-2297
EXFO EUROPE, Centre d'Affaires-Les Metz, 100, rue Albert Calmette, 78353 Jeuy-en-Josas, France, Tel.: 33 134.63.0020 Fax: 33 1 34.65.90.93
MAIN OFFICE, 465 Godin Avenue, Vanier, Que., Canada, Tel.: 418-683-0211, Fax: 418-683-2170

See Us At OFC Booth 1030

Reader Service Number 21




Figure 3: A possible system migration
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power supply locations (coaxial power
link to optical receivers).

D Optical receiver

BID used to service tops

utilize higher power lasers (opti-
cally split to feed several nodes
or lower power lasers for a point-
to-point configuration. Note that
the 500-home initial node is seg-
mented, ideally into four smaller
cells containing 125 homes each.
This segmentation often depends
upon system density and geogra-
phy. Each segment then uses ex-
press (untapped) cable to the
first ative device in cascade and
beyond if necessary.

This first active location has
the potential to become a future
node if necessary down the road.
The operator installs the proper
fiber counts to the initial 500-
home node locations to provide
for future migration. The usual
count for initial and future nodes
is @ minimum of one down-
stream, one upstream, and one
spare fiber. The operator may opt
to install three additional fibers
between the existing node and
the future node locations, either
during the initial construction or
deferring until the need arises.

42

Active cascades range from one
to five devices beyond the
future node site depending on
system density.

Service requirements and
the operator’s business plan
dictate whether further migra-
tion is necessary. A system expe-
riencing explosive subscriber
growth most likely will need
further migration.

Figure 3 illustrates one possi-
bility for migration.

Note that the basic design
footprint does not change. Fiber
may be activated deeper into the
initial 500-home area reducing
node sizes to as little as 125
homes per node. Optical splitters
are reallocated at the headend to
serve smaller areas.

There are several alternatives
to this phase to increase capacity
selectively. Instead of creating
additional node sites, for exam-
ple, it may only be necessary to
selectively downsize in high-
growth areas. Another alterna-
tive is to collocate additional

nodes at the existing 500-home
node site and reallocate express
cable connections.

Express purposes

The express cables have a purpose
both initially and during subsequent
migration activities. In addition to
transporting signals, they may con-
duct power from centralized supplies
at the initial node site—an advantage
when using expensive battery or
gener-ator-powered backup power
supplies. Also, techniques such as in-
creasing the number of reverse trans-
mitters to improve return path capa-
bility can provide additional relief to
congested areas of the network.

In designing a broadband archi-
tecture, operators must build in the
flexibility to redefine the network’s
operational capacity without re-
sorting to extensive system recon-
struction. Low active device counts,
reduced power consumption, lower
maintenance costs, and improved
reliability through shorter cascades
to the customers also are important
to consider. CT
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By Morris Engelson and Jerry Harris

Hybrid digital /analog signals:
Dynamic range theory — Part 1

he cable TV signal is some-
times analog sinusoidal,
sometimes noise-like due
to digital modulation and
sometimes mixed analog/digital as in
digital audio combined with analog
video. Whatever the combination, it is
a high-density spectral environment
that puts a strain on the dynamic
range performance of test equipment.

Dynamic range of test equipment,
such as a spectrum analyzer, is a criti-
cal factor because it affects the ability
to make a large range of needed mea-
surements, such as composite triple
beat (CTB), composite second order
(CSO) intermodulation, occupied chan-
nel power, etc. Indeed, the situation
can be even worse when an apparent-
ly proper measurement is made but
the result is wrong because of spuri-
ous response generation and signal
gain action or adjustment of spectrum
shape or symmetry.

Other uses involve a numeric mea-
surement of such things as CTB or
digital signal adjacent channel power
leakage. Whatever the application, it
involves the display and/or measure-
ment of a signal spectrum with both
large and small magnitude compo-
nents. Unfortunately, the spectrum an-
alyzer is limited as to the ratio, or dB
difference, between the largest and
smallest signals that together can be
displayed and measured. This ratio,
expressed as a dB difference, is the dy-
namic range. The spectrum analyzer
dynamic range must be greater than
the cable TV signal amplitude range
that can be measured and is the limit-
ing factor for many measurements.
Hence, it is important to understand
how to get the best or optimum dy-
namic range out of an instrument and
to determine its dB value.

Morris Engelson is consulting chief
engineer and Jerry Harris is prod-
uct marketing manager at Tektronix
in Beaverton, OR.

Spectrum analyzer dynamic range
depends on three factors: the smallest
signal that can be observed or mea-
sured, known as the sensitivity, the
largest signal that can be used, and
the type of signals involved. The same
instrument will exhibit a different dy-
namic range, and best results will be
obtained at different control settings,
depending on the type of signal in-
volved—especially whether digital or
analog. In addition, there are a multi-
plicity of dynamic ranges depending
on which aspect of the signal is to be
measured. Thus, the CSO and CTB
will show different dynamic range lim-
its on the same spectrum analyzer.
However, while the numbers may be
different, the procedures for obtaining
optimum results and general formula
relationships are the same. Following
are just a few examples. Keep in mind
there are more application possibilities
than are being discussed here.

Analog signal and CTB

The simplest analog type signal is
a single sine wave carrier, but this is
rarely of much interest. A more inter-
esting but still fairly simple signal
consists of two sine wave carriers, say
at frequencies f1 and 2. Here we can
have a wide variety of interactions
that introduce additional unwanted
signals, known as spurious responses.
These so-called intermodulation re-
sponses are identified by the order
number (n), signifying the number of
harmonics of f1 and f2 involved.

A spurious signal at frequency
f2 - f1 is a second order response
with n = 2, in the CSO category. A
spurious at frequency 2f2 - f1 has
n = 3 and is a third order inter-
modulation response falling into
the CTB category.

Cable TV systems and the measur-
ing spectrum analyzer both generate
CSO, CTB and other spurious inter-
modulation signals. Clearly, the spec-
trum analyzer performance must be

better than that of the cable TV system
under test to obtain a valid measure-
ment. This is indicated by the spectrum
analyzer dynamic range dB value.
Dynamic range (DR) is the dB dif-
ference between the smallest and
largest signals that can be simultane-
ously observed or measured, For a sine
wave, the smallest signal is deter-
mined by the basic system noise level:

N = kTBF, where

kT = -174 dBm/Hz of

noise bandwidth (B)

F = power ratio of the noise figure in-
dicating the extra or excess noise of
the system above the basic thermal
noise power of KTB

The usual fundamental presenta-
tion of this relationship is dBm/Hz be-
cause dB compared to 1 milliwatt
(dBm) normalized to 1 Hz is indepen-
dent of application and can be used as
a general expression. Cable TV sys-
tems usually deal with dBmV — dB
compared to a millivolt at 75 ochms
and normalized to a video bandwidth
of 4 MHz — rather than 1 Hz, The
conversion is: dBm + 49 = dBmV.
(Most spectrum analyzers are de-
signed at 50 ohms with input match-
ing circuits for 75 ohm cable TV use.
The conversion from dBm to dBmV
may differ depending on the parame-
ters of the matching circuit. The con-
version is 48.8 dB for a lossless 75
ohm system. Various theoretical calcu-
lations that follow use dBm so as to
avoid matching circuit loss issues.)

Four MHz is 10log(4 MHz) = 66
dB above 1 Hz. Thus, -174 dBm is
the same as -125 dBmV, -174
dBm/Hz is -125 dBmV/Hz and -59
dBmV/4 MHz. Adding the excess sys-
tem noise, FdB, will result in the
smallest sine wave signal that can be
observed or measured.

Assuming a lossless matching cir-
cuit, the following relationships hold: —
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Figure 1: Two-tone intermodulation spectrum
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* Conversion between 1 milliwatt
(dBm) and 1 millivolt in 75 ohm (dB-
mV) is: dBm + 48.8 = dBmV, usually
approximated as dBm - 49 = dBmV.

* The fundamental sensitivity
noise level of a circuit equals -174
dBm/1 Hz of bandwidth. This is the
same as -174 + 49 = -125 dBmV/Hz.

¢ To convert from 1 Hz to a differ-
ent bandwidth, we add a bandwidth
factor of 10log(BW). Thus, at 4 MHz,
the bandwidth factor is 10log(4 MHz)
= 66 dB. The basic sensitivity for a 4
MHz bandwidth is -125 + 66 = -59 dB-
mV/4 MHz.

¢ Excess noise and signal loss is
indicated by the noise figure of FdB.
Sensitivity is degraded by this
amount. For F = 20 dB, the sensitivity
is -59 + 20 = -39 dBmV/4 MHz.

The largest permitted signal is the
amplitude that introduces a just barely
observable spurious response. A larger
signal will introduce a spurious re-
sponse above the sensitivity level and
reduce the dynamic range. The size of
the large signal depends on the inter-
cept point (I) of the circuits involved.
Every circuit, or system, has its own
intercept point, and no two need to be
the same. Likewise, different spurious
order numbers will yield differing in-
tercept values for the same circuit. The
intercept point is the hypothetical level
where the spurious signal equals the
input signal in amplitude. This can
never be achieved in practice because

14999992 Ghiz

Note: Readouts
cortespond to
Waveform D

1.5001492 Ghz

the circuit will go into gain compres-
sion before this can happen. The inter-
cept point is a useful indicator of cir-
cuit performance. The larger the
intercept, the better the dynamic range
of the circuit. The relationship is:

I=DR/An - 1) + S, where

I = third order intercept point used in
CTB calculations (dBm or dBmV)

S = input signal level in dBm or
dBmV

n = spurious signal order number (n =
3 for CTB calculations)

DR = resulting dynamic range

Example: At I = 55 dBmV, S = 20 dB-
mV and n = 3, what is the DR?
I=DR/n-1)+S=55=DRA3-1) +
20, DR = 70 dB.

Consider the result shown in
Figure 1. The signal is at
S = 28.8 dBmV (upper left readout),
and the dynamic range difference
between the signal and third order
product is 53.8 dB (box right side).
This yields a third order intercept of
53.8/2 + 28.8 = 55.7 dBmV or about
+ 7 dBm. The expected performance
for such a spectrum analyzeris I =
+5 dBm (54 dBmV). The measure-
ment shows that the instrument
performs better than this.

Clearly, the display settings for
Figure 1 do not yield the best, or as it
is known, “optimum” dynamic range.

The amplitude level of the small spu-
rious signal changes at n - 1, or 2x for
n = 3, as the large signal changes lev-
el. This means that a 10 dB reduction
of spectrum analyzer front-end attenu-
ation will result in a 30 dB increase in
third order distortion.

Reducing the large signal will pro-
vide a greater dynamic range until the
small signal is just barely equal to the
sensitivity at N = kTBF. After that, a
reduction in large signal will reduce
dynamic range since we cannot see
the small signal below the sensitivity
level. This leads to the relationship for
optimum dynamic range:

DRo = (n - 1)I - N)/n, where
N = spectrum analyzer sensitivity level

The sensitivity for this spectrum
analyzer is specified at -78 dBmV
without the internal preamplifier
(-127 dBm) and the best specified two-
tone third order dynamic range is com-
puted as: (3 - 1)(5 + 127)/3 = 88 dB.

The actual result will be better be-
cause both intercept and sensitivity
performance exceed specification. As
an easy number to use for illustration,
we will say that this spectrum analyz-
er has a 90 dB two-tone third order
dynamic range. A 90 dB dynamic
range is quite adequate for most appli-
cations. Unfortunately, this is based on
the elementary case of just two carri-
ers. The real cable TV signal has many
more carriers and the composite third
order, or triple beat spurious response,
will be bigger and the dynamic range
smaller.

The impact of multiple signals on
CTB dynamic range cannot be precise-
ly stated. The result depends on many
variables. Some calculations and mea-
surements are very device- and appli-
cation-specific. Ha! shows that the
CTB is only 22 dB down for a 200-car-
rier satellite system using a TWT am-
plifier. Nikkanen? optimizes his proce-
dures specifically to a cable TV system
environment. Calculations in Refer-
ence 3 listed at the end of this article
are based on a worst-case analysis as-
suming phase coherence for maximum
voltage addition of carrier levels.

Regarding a spectrum analyzer, as
opposed to a TWT or specific cable TV
distribution system, it is best to use a
statistically neutral general procedure.
Here we use calculations based on an
analysis by Leffel*, who assumes sta-
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tistically random phase distribution
for multiple carriers. The reader would
need to look at this reference to see all
the details. But an easy set of num-
bers to remember is the “30 at 30
rule.” We have near 30 dB CTB dy-
namic range loss for a 30-carrier sys-
tem. Performance continues slowly to
degrade by up to about 40 dB as the
number of carrier tones goes up fur-
ther. This means that total CTB per-
formance could drop to an inadequate
90 - 40 =50 dB.

Theoretically, we could get more
dynamic range by going to a narrow-
er resolution bandwidth and hence
better sensitivity. But this will not
work. Doing so would separate CTB
components in frequency, except for
those that fall right on top of each
other. Normally, it is considered that
a 300 Hz bandwidth is wide enough
to combine all adjacent CTB compo-
nents, while a narrower bandwidth
might not. Hence, use of a more cost-
ly spectrum analyzer with a narrow-
er bandwidth will not help here.
There are few instruments with up
to 100 dB two-tone dynamic range at
a 300 Hz bandwidth. Those instru-
ments are very costly and used pri-
marily in basic R&D applications.

The illustrative example used
here is the norm in cable TV. Never-
theless, the needed measurements
can be made because actual spec-
trum analyzer performance is about
10 dB better than the just-calculated

theoretical numbers for a high num-
ber of carriers (which will be dis-
cussed further in Part 2 of this arti-
cle). Ultimately one can always use a
preselector filter to limit the number
of carriers impacting the spectrum
analyzer to fewer than 30. Neverthe-
less, it should be clear that there is
no dynamic range margin to spare.
Consequently, it is important that
the input signal level be set just
right to achieve the optimum results
where the CTB level is just barely at
the spectrum analyzer sensitivity
level. (Getting the best results from
your spectrum analyzer will dis-
cussed in Part 2.}

Digital signals

The spectrum analyzer treats digi-
tal modulation signals as random
noise, measured as a power density in
dBm/Hz, or per 4 MHz or other band-
width number. A critical difference for
measuring analog signals is that the
dynamic range does not depend on the
spectrum analyzer resolution band-
width. A change in resolution band-
width affects the spectrum analyzer
sensitivity noise level in accordance
with N = kTBF, as discussed previous-
ly. The display amplitude of a sine
wave carrier is not affected by the res-
olution bandwidth, hence carrier-to-
noise ratio (C/N) and dynamic range
depend on the choice of bandwidth.

But the display level for a digital
signal is dependent on the measure-

Figure 2: Spectrum of digital modulation signal
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ment bandwidth in the same way as
the spectrum analyzer sensitivity
noise. Therefore, a change in band-
width will not affect the ratio of digital
modulated carrier-to-noise power den-
sity or dynamic range. Rather the dy-
namic range depends on the excess
noise of the spectrum analyzer mea-
sured by the dB of noise figure, FdB,
for the “small signal,” and the inter-
cept point, I, for the large signal. This
measure is known as the dynamic
range factor (DRF). Thus: DRF =1-F

The reader will find many details
respecting DRF in Reference 5 listed
at the end of this article. All we need
for this discussion is that the normal-
ized dynamic range for digital modula-
tion is given by (114 + DRF) dB/Hz of
optimum bandwidth. We need to know
two things to use this formula: the
DRF and optimum bandwidth.

Using the ’I“ektronix 2715 cable
TV spectrum analyzer as an exam-
ple, the DRF varies between -17
and -22 dB. We' will use DRF = -20
dB. The optimum resolution band-
width is the widest bandwidth that
can be used that will yield the low-
est dB loss in spectrum display am-
plitude for the d1g1ta1 modulated
signal. This bandwidth can be cal-
culated on the basis of the digital
modulation signaling rate and it
will result in a‘digital modulation
amplitude spectrum spreading loss
in dynamic range compared to an
unmodulated carrier, of about 20 dB
(as discussed in Reference 5). Such
a calculation is seldom made in ac-
tual measurements.

The simplest procedure is to in-
crease the measurement bandwidth as
wide as possible‘ before the spectrum
shape becomes distorted. This should
be sufficiently close to the optimum
bandwidth and is illustrated in Figure
2. The lowest trace was obtained at a
300 Hz bandwidth. The middle trace
has the same shape, but is 10 dB high-
er, and was obtained at a 3 kHz band-
width. The amphtude difference fol-
lows the relatlonshlp 10log(BW ratio)
= 10log(3,000/300) = 10 dB. The upper
trace was obtained using a 10 kHz
bandwidth. It provides more ampli-
tude than the mTiddle trace, but the
measurement is invalid because the
spectrum shape is distorted at the
skirts. The widest usable bandwidth
for this digital modulated signal is 3
kHz. A 3 kHz bandwidth represents a
10log3,000 = 35 dB amplitude change
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compared to 1 Hz. Therefore the avail-
able dynamic range for this measure-
ment is (114 + DRFYHz = 114 - 20 -
35 =59 dB.

One very important point to note
is that the measurement bandwidth
does not have to be 3 kHz. This is just
the widest bandwidth that can be
used, and it is the bandwidth used in
dynamic range calculations. Any nar-
rower bandwidth will yield an equal
dynamic range result, because the

spectrum analyzer noise display level
will drop at the same rate as the digi-
tal signal, and S/N will remain un-
changed. This means that in a hybrid
system, involving both analog and dig-
ital signals, you need to set the resolu-
tion bandwidth for the best analog sig-
nal dynamic range, provided it is not
too wide for the digitzl signal. Other-
wise, the bandwidth may have to be
narrower than is usual for analog sig-
nal measurements. Or the measure-
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ment may have to be performed in two
steps, once for the analog and once for
the digital portion of the spectrum.

There are a number of variations
in technique respecting the “best” pro-
cedure or “best” settings for dealing
with a hybrid signal case. We can get
to the final result in a number of ways
that depend on the signal characteris-
tics and your personal preference.

Measurement of most digitally
modulated signals will allow a dynam-
ic range calculation of 60 to 70 dB on a
spectrum analyzer typically used in
cable TV applications. The 59 dB ex-
ample, shown previously, is toward the
worst end of the range. Analog signals
exhibit a calculated dynamic range for
the difficult CTB measurement, which
can be as bad as 50 dB. Fortunately,
the theoretical calculation assumes
that all circuits are impacted by all
signal components. This is not the case
for the spectrum analyzer, which in-
cludes variable bandwidth circuits and
a time-varying signal due to a swept
local oscillator. Hence, actual dynamic
range performance is pretty much in
agreement with the theoretical calcu-
lations for a relatively narrow spec-
trum width signal involving just a few
carriers. But actual performance is
better by about 10 dB than calculated,
for a wide occupied spectrum involving
a high number of channel carriers.

In all cases, the most critical in-
strument use factor is how to set the
input amplitude level for optimum dy-
namic range results. These factors,
and other examples on how to get the
best dynamic range results for analog,
digital and hybrid analog/digital
CATV signals are discussed in Part 2
of this article. CT
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By Glyn Bostick, Ronald E. Mohar and Vince Cupples

Suppressing DPI — Part 2

This the second in a three-part series on
direct pickup interference (DPI/DPU).
Part 1 ran in December on page 54.

s we said in Part 1, with

the introduction of “cable-

compatible” TV receivers

an increasing number of
cable subs are victims of DPI. The
problem also affects master antenna
TV (MATV) systems. Most if not all of
the TV receivers currently manufac-
tured suffer from DPI under the right
circumstances.

There are four key pieces of infor-
mation critical to curing ingress: 1)
identification of the interference as an
ingress problem; 2) knowledge of the
frequency; 3) knowledge of the source;
and 4) knowledge of the ingress route.

Identification of DPI sources and
frequencies can sometimes be helpful
for a number of reasons. In cases in-
volving harmonics and beats, it may
be possible to suppress the problem at
the source transmitter instead of at
subscriber receivers. Secondly, identifi-
cation of the source and its location
can help the operator anticipate where
subscribers may experience interfer-
ence. Next, a knowledge of the fre-
quency sometimes allows the operator
to use devices specifically designed to
suppress a targeted frequency or
band. Finally, once DPI has been iden-
tified within an area, later testing can
be abbreviated in other cases.

Ingress usually enters a circuit at
a point of “discontinuity.” The most
likely point of entry is at the end of a
signal path. The coax shield is not the
only avenue through which ingress
can enter a receiver. Ingress can enter

Glyn Bostick is executive vice presi-
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the firm and founded CEC.

Ronald E. Mohar is CEC’s direc-
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Vince Cupples is a senior appli-
cations engineer with CEC.

The authors can be reached at
(315) 452-0709.

equipment by either conduction or ra-
diation. So, it is important to know the
other avenues of ingress. It is equally
important to be able to distinguish be-
tween DPI on the input cable and the
other forms of ingress.

® Conduction. There are three av-
enues through which interference can
be conducted into a receiver. First, it
can enter on the cable shield. Second,
it can enter though the power supply
on the power lines. Third, it can enter
on ground leads. Most receivers have
bypass circuits to prevent power line
ingress. However, if the circuits are
inadequate or a critical component
malfunctions, ingress can result.

* Radiation. Interference can be
radiated into critical circuitry through
any openings in the tuner chassis.
When interference is conducted into
equipment on the shield, it is possible
for the shield to emit signals. Signals
propagated from the shield can enter
the tuner through “tuning holes” in
the tuner chassis.

The most practical diagnostic test
for identifying DPI is to connect a con-
verter box or coaxial shield filter to
determine whether the problem clears
or improves. In either event, addition-
al technical investigation is usually
necessary.

There are seven helpful diagnostic
steps for gathering evidence about in-
terference problems: 1) Describe the
symptoms; 2) Classify the symptoms;
3) If possible, sub-classify the symp-
toms. 4) Analyze the symptoms; 5)
Conduct appropriate diagnostic testing
using the equipment controls; 6) Use
deduction to fill in any information
gaps; 7) Evaluate all the available evi-
dence in relation to the specific system.

Once a preliminary test has re-
vealed the presence of a DPI problem,
three “channel scan tests” can develop
additional information. The tests pro-
vide clues concerning the extent to
which the problem is related to pick-up
on the shield, the frequency of the in-
terference, and the nature of the
source. Notes should be kept while do-
ing these tests to record the intensity of
the interference on various channels.

o First test. The objective of the
first test is to determine the extent to
which the interference is caused by
DPI. Disconnect the coaxial input cable
and do a complete channel scan. “Pure
snow” on all channels indicates that the
interference is not leaking into the re-
ceiver through some other route. Any-
thing other than “pure snow” indicates
that all or part of the interference is
leaking into the receiver through some
other route. The most likely avenue is
through the power lines. This can be
confirmed using an appropriate high
quality power line filter.!

® Second test. The second test de-
termines the extent to which the inter-
ference is being conducted into the
shield. Scan all channels while touch-
ing the shield of the input cable to the
shield of the receiver connector. Note
any interference other than “pure
snow.” Anything other than “pure
snow” indicates ingress.

e Third test. The third test mea-
sures composite interference. Recon-
nect the input cable and scan all chan-
nels. Estimate and record the intensity
of the interference on each channel.

® Coherent symptoms. Studies in-
dicate that coherent interference can
occur whenever carrier-to-interfer-
ence ratios are less than 35 to 40 dB.2
Coherent interference occurs whenev-
er signals of the same frequency en-
ter the tuner and mix with signals
from the cable. Whenever coherent
symptoms are present, it is usually
possible to analyze the content of the
image to determine its source. Knowl-
edge of the source allows determina-
tion of the frequency. As a matter of
convention, coherent symptoms are
sub-classified as either “ghosting” or
“co-channel,” even though both tech-
nically involve specific forms co-chan-
nel interference.

Ghosting occurs whenever two ver-
sions of the same signal reach the re-
ceiver at slightly different times. A faint
ghost of the picture will be offset on the
screen. Ghosting on a cable distribution
network can be caused by multiple re-
flections at the headend antenna, distri-
bution system ingress, echoes or DPIL. —
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Leading ghosts occur with DPI
and network ingress. Lagging ghosts
occur with multiple reflections at the
antenna and network echoes. Since
few if any cable operators distribute
over-the-air programming on the same
VHF channels used for broadcast,
ghosting due to network ingress is
rare on cable systems. However, some
MATYV systems (without sophisticated
headends) distribute programming on
their over-the-air channels. Multiple

reflections at the headend are reme-
died before distribution.

Co-channel interference occurs
whenever two completely different TV
signals reach the receiver at the same
time. The interference signals are
weak creating a faint image of a dif-
ferent picture superimposed in the
background. This is the most common
form of coherent DPI.

On cable, co-channel interference
can be caused by co-channel interfer-
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ence at the headend, distribution sys-
tem ingress or DPI. Co-channel inter-
ference at the headend is usually
remedied before distribution. If sig-
nals leak into a CATV distribution
network, they will be processed just
like the desired programming. Conse-
quently, DPI remedy at the sub-
scriber installation will not help.
Identical coherent symptoms on all
channels indicates that DPI may be
leaking in on the VCR or converter
box output cable.

¢ Noncoherent symptoms. Studies
indicate that noncoherent interference
can occur whenever carrier-to-interfer-
ence ratios are less than 55 to 60 dB.2

| Noncoherent symptoms can be caused

by either a TV broadcast or some oth-
er type of transmitter. It occurs when
TV broadcast frequencies differ from
those of the cable system. Harmonics,
sidebands, beat frequencies, intermod-

| ulation, cross modulation, adjacent

channel interference, or co-channel in-
terference can all cause noncoherent
interference symptoms.

There are a large number of non-
coherent DPI sources between 18
MHz and 450 MHz. Such sources are
especially likely to cause problems if a
subscriber is located in close proximity

| to the transmitter. Noncoherent symp-

toms should be evaluated using the
channel scan tests outlined before. The
interference patterns on the screen al-
so should be evaluated. Stronger inter-
ference on certain channels may pro-
vide clues concerning the frequency of
the source. A frequency chart may be
helpful in deducing possible sources
and frequencies.®

Co-channel TV signals with a fre-
quency offset: will sometimes be mani-
fest as noncoherent interference. For
example, over-the-air TV broadcasts

| mixed with IRC (incrementally related

carrier) signals will usually cause hor-
izontal beats. TV broadcasts mixed
with HRC (harmonically related carri-
er) signals usually result in diagonal
lines or color distortions.

In close proximity to a transmitter,
noncoherent DPI also can be caused
by FM broadcast transmitters, ham
radios, CB transmitters, pagers, air
navigation beacons, fixed/mobile trans-
mitters or Harbor and Coast Guard
transmitters. Ch. 20(G) is frequently
affected by pagers.

If interference in the VHF low or
VHF high bands is continuous or per-
sistent, some type of a radio or TV
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We really aim to please our subs,
so we shoot the lines every three months.”

— P "Taz" Bartlett
Techni@l Operations Manager, Harron Cable, New York Region

“Every quarter we test our fiber optic COAX system and compare current
trace signatures to the originals to spot problems before our subs view

them. We're shooting Laser Precision’s mainframe and Mini-OTDRs, which
let us pinpoint faults, too.

“Their OTDRs help us prevent and solve problems—real fast. Once, after
we got a loss-of-signal indication, our repair crew was at a customer’s
burning house before the firemen put out the blaze!”

Harron looks like heroes to their subs.

Harron Cable, an MSO, is unbelievably dedicated to customer
service. When they recently rebuilt their entire Utica, NY system, every-
thing was state-of-the-art—including their fiber optic test equipment.

“] couldn’t imagine running a quality cable company without
Laser Precision OTDRs,” added Bartlett.

For over two decades we've made nothing but fiber optic cable
test equipment to help the CATV industry look good. Literally.

To learn how we can help you, please call or write today.
CN' Nettest

LA laser precision division

We're easy to work with.
109 N. Genesee St.. Utica. NY 13502 315/797-4449 or 1~-800/443~6154 rax: 315/798-4038
Reader Service Number 94




broadcast transmitter may be indicat-
ed. On higher channels a radio naviga-
tion beacon may be the cause. FM
broadcast transmitters usually cause
herringbone affecting Ch. 6 and one
other channel in the Chs. 2 to 13 spec-
trum. If the interference occurs inter-
mittently, a two-way radio is indicated.
CB transmitters usually appear as
lines or bars in the picture affecting
Chs. 2,5 or 6.

Ham radio transmitters usually

produce wavy lines or bars in the pic-
ture affecting chs. 2, 3, 4, 5, 6, 17(D),
18(E), 19(F), 23(J), 24(K), 57(UU),
58(VV), 59(WW), 60(XX) and 61(YY). A
channel scan test may be helpful in
identifying ham interference. For ex-
ample, by sweeping through the spec-
trum using the channel selector it may
be possible to identify which channels
experience the most interference. If the
strongest interference is noted on
channels 17(D), 18(D) or 19(F), the evi-

Power & Telephone
CATV Product Showcase

Best Industry Warranty
Proven Reliability
Cradle-to-Grave Product Support

SOLUTIONS FOR TODAY
TECHNOLOGY FOR
TOMORROW

onent in your Broadband system
ab ty a pdramount concern.

_ xiumtment to Quality and Reliability,
_ the best warranty in the industry.

Powu’Ibonws patented technologies, such as Smart Battery
“harging and advanced PWM B:sed Inverter designs, afford
feamres and superior performance characteristics not available in
other power supplies.

POWerTmmes strives to reduce your overall power supply “Cost
of Ownershp" by applying our technologies to reduce things like
- COSt, mtenmc& cost.
POW“T!W and Power & Telephone are teamed to support
your powering needs and to keep you within budget without
Power & Telephone

compmmise
(38 Supply Company

PowERTRONICS
| 800/238-7514 |

EQUIPMENT COMPANY, INC.
Reader Service Number 222
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dence would imply a ham transmitter,
because an amateur radio band is lo-
cated between 144 MHz and 148 MHz.
Harmonics from the 10-meter ham
band (28 to 29.7 MHz) sometimes af-
fect Chs. 2 and 6. Chs. 3 and 6 are
sometimes affected by harmonics from
the 15-meter band (21 to 21.45 MHz).
Harmonics from the 20-meter ham
band (14 to 14.35 MHz) often affect
Chs. 2,4, and 6.

Intermediate frequency (IF)
ingress is indicated whenever interfer-
ence is experienced on all channels at
the same intensity. Most TV receivers
have an IF in the 40 MHz band with
video at 45.75 MHz and sound at
41.25 MHz. IF ingress occurs when
signals leak into the receiver and pass
through the tuner into the IF section
of the receiver. Beat frequencies from
the 6-meter (50-to- 54 MHz) ham band
have reportedly caused this kind of
problem.*

Similar problems also can be
caused by a variety of other beat fre-
quencies and harmonics. Interference
from the 40-meter band (7 to 7.3 MHz)
can affect baseband audio at 7.15
MHez. Signals from the 80-meter (3.5
to 4 MHz) and 160-meter (1.8 to 2
MHz) bands can affect base band

| video at 3.58 MHz and 1.79 MHz.

To the extent that optical systems
are used, network ingress and echoes
can be ruled out as possible causes of
DPI like symptoms. CT

References

! Independent Federal Communica-
tions Commission tests demonstrate
that Cornell Dubiler’s power line filter
#NF 1A 364-3 has exceptional sup-
pression characteristics (more than 40

| dB between 5 and 30 MHz). For pub-

lished results see Ed Hare and Robert
Schetgen, “Graph 47” in RF Interfer-
ence, page 16-18. Our tests indicate
that Archer’s filtered power line strip
and surge suppresser #61-2780 also
has powerful suppression characteris-
tics between 0.1 and 100 MHz.

2 J.L. Stern, “Direct pickup interfer-
ence,” Communications Technology,
July 1993, page 51.

3 Magnavox CATV Systems, Cable TV
Reference Guide.

4 Charles L. Hutchinson, ARRL Hand-
book, pages 40-12, 40-13.

Part 3 will explore solutions for
DPI along with advantages and
disadvantages.
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By Ed Glover

hese are intense times for
broadband telecommunica-
tions operators. With chan-
nel alignments, expanding
pay-per-view (PPV) and near-video-on-
demand (NVOD) offerings, and nu-
merous consumer-friendly features
added to addressable terminals, there
is an ongoing need for education on
how best to interface those terminals
with the myriad of other consumer
products available to subscribers.

The set-top terminal has an excit-
ing new look and feel. Terminals can
now be purchased with two tuner/de-
scramblers built in. With an appear-
ance more like home stereo systems,
descrambling terminals are becoming
more acceptable in consumer home en-
tertainment systems. With on-screen
displays, video-on-demand (VOD) and
impulse/interactive technologies either
here or on the near horizon, interfacing
the set-top terminal to the VCR or over-
the-air antenna system will become
even more desirable for subscribers.

One of the more important steps
in entering this new age of broadband
telecommunications is helping system
installers to better understand con-
sumer products and how they will in-
terface with RF and baseband ad-
dressable terminals. Installers are
now required to know not only how
set-top terminals connect to the home
entertainment system, but how to con-
nect new digital audio services
through the stereo tuner and VCR.

Installers, typically, face a mild in-
terrogation from subscribers. Will this
converter work with my VCR? Can I
watch one channel (premium or not)
while taping another? What will I do
if I want to watch television from one
of my over-the-air channels using my
antenna? All of these potential prob-
lems are solved by the use of various
A/B switches.

Typically, the incoming cable is
dropped into the “cable in” port on the
converter, then connected to the TV set

Ed Glover is a senior technical response
center engineer for General Instrument’s
Communications Division.

Figure 1: Converter/TV set hookup

(able in

b

N 7

Chonnel out

ot baseband video/oudio out

Figure 2: V(R/converter/TV set hookup

(able in

Channel out

or baseband video/audio out

Figure 3: Converter/VCR/TV set hookup

(oble in
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(honnel out

or baseband video/qudio out

—(“J——

or monitor with either a baseband A/V
signal or RF channel out to the RF in-
put of the receiver. (See Figure 1.)
Another popular hookup, but one
that limits the types of programs that
can be recorded to unscrambled basic,
is the “cable in” to a cable-compatible
VCR. Cable-compatible VCRs usually

® ®
TV set/monitor
® ®
TV set/manitor
e - ——— @
(hs. 3,4
TV set/monitor

have internal RF splitters that allow
installers to connect to the cable con-
verter. (See Figure 2.)

Many systems pass cable into the
converter first, then pass the RF on a
single channel directly to the VCR. If
the converter is baseband, the A/V in-
puts to the VCR may be used. This is
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preferable if customers use record-
playback functions on the VCR much
of the time. If a tape is played, it over-
rides what is being tuned by the VCR.
This also eliminates problems with
two-way RF converters that send sub-
split return signals back to the head-
end via the RF input. There is no in-
terruption from the tap to the
converter. (See Figure 3.)

The A/B switch would allow many
different configurations to be used
with dual cable and/or consumer elec-
tronics equipment. Few systems use
dual cable, but for those few who do, it
could double the channel capacity in a
cable plant to the converter. This
means that converts must be able to
switch between the A side and the B
side. The switch, therefore, has two
connectors. (See Figure 4.)

Another A/B switch type has three
RF connectors. As shown in Figure 5,
there is an RF input, RF output and
the “converter in” port. In this use of
the A/B switch, the addition of a third
port allows a VCR to be added to the
loop for recording of PPV events or the

Figure 4: Dual cable sefup

Cable A

—

Cable B

—

[11]

To TV sef/monitor

[ ]

Coble converter/descrambler

I N
D IO B Y
(N

addition of a second converter.

Where there is a need to carry
over-the-air channels, it is possible to
use an A/B switch to allow over-the-air
tuning or restore cable-compatible ca-
pabilities to a TV set or VCR.

The ability to interface consumer
home electronics with broadband

Figure 5: A/B switch with three RF connectors hookup

Cable in

Cable in

telecommunications services will only
increase in importance as new pro-
gramming services come on line. It
will be the responsibility of the broad-
band systems operator — and most di-
rectly the in-home equipment installer
— to make certain that these inter-
faces are seamless. CT

aaL

Converter

Converter

TV set/monitor

Enobles TV set fo receive cable channels directly by switching to B side.

TV set/monitor

Enables TV set and VCR to receive cable channels directly.

C_ [

Cable in — )

V(R

Coble in

Converter

Converter

Converter

TV set/monitor

Alows VCR to record scrambled channel while watching a clear channel.

TV set/monitor

Mows both scrambled channel and clear channels to be viewed and/or recorded simultaneously.
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Cable modems
(Continued from page 51)

full-motion video a real-time experi-
ence. With a 10 million bit down-
stream connection, you can down-
load information with greater
efficiency,” she explained.

Other communities are slated to
come on line with the service short-
ly after the Sunnyvale launch.
Specifically announced is Seattle,
Marsik said, adding that priority
markets for TCI also include the
San Francisco Bay Area, Denver
and Hartford, CT. Marsik had no
specific rollout dates, but noted
“these are locations that will see the
service sooner rather than later.”

Racing toward a standard

So the race is on for the devel-
opment of new on-line services de-
livered over HFC networks. Clear-
ly, what will help the industry
embrace this new revenue source
more completely would be a set of
standards that all vendors could
work toward — not only for specif-
ic pieces of network hardware, but
for the interoperability of that
hardware in broadband networks.
Carly Fiorina, president of AT&T
Network Systems, said in a tele-
conference late last year, “All of us
are looking toward the day when
companies will deliver the larger
pipes that enable anyone from
their home or office to enjoy ser-
vices like Internet access, video-on-
demand (VOD), home shopping,
telephony, telecommuting and dis-
tance learning. Intelligent distrib-
uted broadband networks are
needed to make this possible.”

To that end, AT&T Network
Systems and Hewlett-Packard have
agreed to deliver a turnkey, end-to-
end broadband network solution in-
corporating hardware, software and
applications to telephone compa-
nies, CATV companies, and other
communications and computing
players. The two companies have
launched their agreement with a
joint offering for interactive broad-
band data networks that contains
network elements, network and sys-
tems management software, com-
puter systems, test instruments and
cable TV modems. They, along with

Intel and Hybrid Network Technolo-
gies, are part of the so-called
“Broadband Link Team,” announced
during the 1995 Western Cable
Show, which is developing interoper-
ability specifications for broadband
telecommunications equipment.

H-P’s QuickBurst modem

What remains to be deter-
mined, however, is the effect the
Broadband Link Team’s efforts will
have on the direction of the work
CableLabs has undertaken on in-
teroperability standards for cable
modems and related technology.
CableLabs is working with Gener-
al Instrument, H-P, Intel, LANcity,
Motorola, Nortel, Scientific-At-
lanta, Toshiba and Zenith on the
development of its own interoper-
ability specifications. The hitch is,
the earliest CableLabs expects to
issue its standard is mid- to late-
March, according to CableLabs
President Richard Green.

H-P and AT&T Network Sys-
tems make no bones about their de-
sire to have Broadband Link Team
specifications become accepted as
the industry’s standard. “Our pur-
pose is, through CableLabs, to make
the Broadband Link Team’s solution
become the standard,” said Wim
Roelandts, senior vice president and
general manager of H-P’s Computer
Systems Organization, during the
teleconference with AT&T’s Fiorina.
Even so, Roelandts acknowledged
that the standards-setting process
has to be an industrywide effort.
“Product development is going si-
multaneously with standards devel-
opment,” Roelandts said. “If there
will be any deployment in the next
six months, we will use whatever
standard is available at the time,
then upgrade the equipment. In the
short term, we are looking at rapid
deployment for test trials, where we
can adapt later on before we go into
broad deployment.”

Clearly, the industry will benefit
from an interoperability standard for
PC interconnectivity, and CableLabs
welcomes the Broadband Link
Team’s involvement, said CableLabs
President Richard Green. He was
quick to point out, however, that “We
(CableLabs) are working on the spec-
ification for cable.”

“(The Broadband Link Team) is
working to develop technology so
they can have input into what will
become the final standard,” Green
said, adding, “The cable industry
is the purchaser here. We're devel-
oping the purchasing specifica-
tions.” Green confirmed working
with the Broadband Link Team
but noted, “we’re working with
everybody to come up with a uni-
versal specification. Two or three
companies can’t just get together
and decide what the cable indus-
try is going to do.”

Green acknowledged basic
agreement among participants in
their standardization efforts in
some areas, but pointed out that

HOMEWorks by Zenith

there is “still a lot of work to be
done, especially on the modem to
the headend link. That’s one where
there’s no existing standard.” Pre-
liminary specifications may come as
early as March 15, according to
Green, but all the details may not
be available until later. “We'’re on a
very fast track,” Green maintained.
“The idea is to get hardware as soon
as possible. Remember, this is in-
tended to be an international stan-
dard. If it gets off to a good start
here, it has a good chance of being
adopted internationally.”

(Editor’s note: In the next in-
stallment of this look into data de-
livery via cable modems, Commu-
nications Technology will explore
how this new technology is
brought into the home, and why
some companies say the next logi-
cal step in the process is “over-
building the Internet.”) CT
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Replacement Equalizer For
Scientific Atlanta
QSA-330 MHz

QSA-400 MHz
QSA-450 MHz
QSA 550 MHz Now Available
$12.00*
Passband = 330. 400. 450. and 550 MHz
Flatness = + .15 dB
Return Loss = >-17 dB

Insertion Loss = < 1 dB
Values 0, 3-30 in 1.5 dB increments

For Scientific Atlanta
Equipment
SXP T-Tops - $1.75
(with handle)

Values 0-20 dB in 1 dB increments

PATHMAKER
$10.00
Available in the following
bandwidths:
300, 330. 400 and 450 MHz
Nominal Values:
4,7.10,13.16.19. 22, 25dB

Oto 6 dB
s. 300, 330 & 350 MHz

PATHMAKER
|
9.12 and 15 dB
3.6.9.12.15.18, 21 dB

PADS

$4.50
EQUALIZER $8.00

PADS $5.50
0.3.6,9,12.15.18dB

*DISCOUNTS AVAILABLE
FOR QUANTITY

QMAG - 62E Series
m (330. 400. 450 and 550 MHz)
$10.00
400 MHz-2.5.8.11. 14.17. 20. 23. 26 dB
450 MHz -2, 5. 8. 11. 14. 17. 20. 23, 26 dB
QMAG - 5EE Series
(Fixed Values)

Replacement EQ's for Philips
330 MHz-2. 5, 8. 11, 14, 17. 20, 23 dB
550 MHz -2, 5. 8, 11, 14, 17, 20, 23, 26, 29 dB|
(330 and 450 MHz)

330 MHz-2.5,8,11, 14. 17, 20dB
450 MHz - 2.5. 8. 11. 14. 17. 20 dB

Return Loss = 16 dB All Values
Insertion Loss = =1.0 dB All Values

Replacement Equalizer For
Magnavox 5CE Series Adjustable
(330 and 450 MHz)
$14.00"

330 MHz - 0. 5. 8. 11. 14. 17, 20 dB
450 MHz -0, 5. 8. 11. 14, 17. 20. 23. 26 dB

Return Loss = 16 dB All Values
Insertion Loss = =1.2 dB All Values

4-A Series 4.50
62E Series 2.90

2] 0-20 dB in 1 dB increments

TEXSCAN ‘T SERIES®
$10.00
Available in the following
bandwidths:

330, 400. 450. 475
330-400 MHz -4, 8, 12, 15, 18 dB
450 MHz - 4.6.8.10.12. 14. 16. 18.20dB
475MHz- 4.6.8.10,12,15dB

------ TEXSCAN ‘T SERIES’
PADS
$5.50
Oto6dB
9.12and 15dB

Equalizer for

7 Jerrold JLX
(Replace% derrold EQ & SEA)
$6.75

(330. 350. 400. 450 and 550 MHz)
330-450 MHz - 0-30 dB 550 MHz - 0-24 dB

600 MHz $7.50 750 MHz $11.00
(0-24 dB. in 2¢B increments)

Fixed Value Equalizer System

Allows QLX to Replace SEP’s

DP-$7.00 PlusQLX - $6.75
TOTAL - $13.75

Trunk Equalizers (Replaces SEP by Jerrold)
(ST 20 and SJ Chassis Compatible - Available
in one-way or two way...4's and 5s)
TL- 5thrull dB
L -10thru 16 dB
H - 16 thru 22 dB
ST - 18 thru 25 dB

(300 through 450 MHz Bandwidths)
$15.00 all values

Line Extender Equalizers
(Replaces SEE by Jerrold)

270 MHz. 300 MHz. 330 MHz,
350MHz. 400 MHz
$5.00

450 MHz - $6.00 550 MHz - $7.00
600 MH: - $8.00

Values: 6 dB. 12dB, 18 dB, 24 dB

JXP PADS
“ $2.90

(0 to 20 dB in 1 dB steps)
Also available
JXP A's-750 MHz

SXP PADS

$1.75
{0 to 20 dB in 1 dB steps)

Quality RF Services is not a Sales agent for Jerrold. Scientific Atlanta. Magnavox. Texscan. or RCA

QUALITY RF SERVICES, INC.

(800) 327-9767

850 PARK WAY
JUPITER, FL 33477
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Cable modems and
high-speed data

This month’s product focus is on ca-
ble modems, the hot topic at theWest-
ern Show ’95. For an in-depth look
at the trend, see Alex Zavistovich’s ar-
ticle on page 50.

Zenith

Zenith Electronics announced a
family of cable modems that will de-
liver up to 40 Mbps of digital data
over a 6 MHz cable channel. Zenith
has joined forces with Cisco Systems
Inc., a leading supplier of internet-
working solutions.

The company says its flexible

HERE’'S WHY THE INDUSTRY STILL LOOKS UP
To OUR CABLE LASHERS

We invented the modern automatic lasher with Bell Laboratories back in the
19407s...and today. our versatile lasher line is proof that we're still leading the field
in lashing innovations. All feature scaled roller bearings at all moving points, and
positive gear-to-gear ratios for smoother operation and minimum maintenance.

Give us almost any cable size. pull span or lash material, and we'll give you a
lasher that makes the job casy. Our C Lasher’s lightweight, compact construction
smoothly handles small-diameter fiber optic cable. The |12 Lasher’s cylindrical design
works with aerial cable(s) up to three inches in diameter...keeping maintenance min-
imal. Our G Lasher handles single or bundled cable up to five inches in diameter.

And. most of the lashers we've ever

built are still hard at work — their service
lives are measured in decades. not years.

For top-quality lashers that last, look
to the industry leader — GMP.

TOOLS BUILT TO GO THE DISTANCE

5111 Old Lincoln Highway @ Trevose. PA 19033-4996 « USA
500 ® FAX: 215-357-6216

Reader Service Number 223
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bandwidth-on-demand system will
allow cable operators to provide
high-speed data services to tens of
thousands of subscribers simultane-
ously, at speeds as much as 1,500
times faster than today’s fastest tele-
phone-based modems. This will
make more advanced multimedia
applications available, including
very high-speed Internet access and
videoconferencing.

Versions for 40 Mbps data deliv-
ery will be available for 16 VSB (ves-
tigial sideband) and 256-QAM (quad-
rature amplitude modulation) cable
systems. The 16-VSB digital modula-
tion was developed as part of Zenith’s
high definition TV (HDTV) research,
which was recommended by the
HDTV Grand Alliance system to the
FCC. The flexible architecture also
has been designed to work with 64
QAM transmission technologies.

For upstream data, Zenith plans

" to offer a range of options and

speeds, including both telephone and
RF (radio frequency) return path
technologies. Its upstream data rate
will be adaptable to user require-
ments with a maximum rate of
10.76 Mbps using a CDMA spread
spectrum modulation.

Reader service #312

Antec

Antec introduced a low-cost T-1
modem that gives cable operators a
chance to try out interactive services
with minimal cash outlay. The modem
allows cable operators to provide point-
to-point telecommunications services
over hybrid fiber/coax infrastructure.

Headend ard customer premise
modem units allow for up to 24 indi-
vidual voice or data channels. Applica-
tions include long distance access, da-
ta connectivity, distance learning or
private networking, as well as tradi-
tional video services.
Reader service #311

Westec
Westec Communications un-

| veiled a high-speed frequency agile

universal data modem that trans-
mits data, T1, E1, T2 and E2 over
AM/FM fiber, broadband coaxial ca-
ble and microwave. The unit uses
data rates from 56 kbps to 10 Mbps.
Reader service #310



LANcity

LANCcity Corp. announced a 750
MHz cable modem system, citing the
cable industry’s recent standard in-
crease for channel space from 550
MHz to 750 MHz to accommodate
new services. The company corre-
spondingly increased its product line’s
frequency so that cable modem ser-
vices can be deployed across the
widest possible bandwidth.

The new equipment is based on the
company’s existing cable data equip-
ment, which is currently capable of de-
livering 10 Mb/s upstream and down-
stream across the network. The
headend equipment for a 500-node sys-
tem costs less than $10 a subscriber.
Reader service #309

ADC

ADC Telecommunications rolled

out its new cable data delivery system,

made possible by adding a family of
cable data modems to its multiservice
hybrid fiber/coax (HFC) architecture
Homeworx system. Homeworx is de-
signed to deliver the complete gamut
of analog and digital services from
broadcast and interactive video to
voice and data telephony.

The cable data modems support
fully symmetrical service, providing
the needed upstream capacity for ser-
vices such as videoconferencing, as
well as security at the physical, data
and network levels. The units are
available in both low- and high-speed
versions and in single or multi-
dwelling configurations.

Reader service #308

Scientific-Atlanta

Scientific-Atlanta announced its
high-speed data communications sys-
tem, designed to be capable of rates
up to 27 Mbps utilizing its digital
communications terminals and digital
headend equipment.

The system is built upon the com-
pany’s 65-/256-QAM modulators and
QPSK demodulators supported by an
advanced digital network control sys-
tem. All operate over an economical
HFC network.

By operating at data rates of up to
27 Mbps, S-A says the modem would
significantly outperform current
modems for high-speed access to the
Internet, FTP (file transfer protocol),
World Wide Web and on-line services
with their increasingly video and
graphics-rich home pages and other

l

multimedia applications.

The modem is planned to operate
nearly 1,000 times faster than current
28.8 kbps modems, and many times
faster than an ISDN (integrated ser-
vices digital network) line, which oper-
ates at 128 kbps.

Reader service #307

General Instrument
The best way for cable operators
to ride the wave of growing PC use, GI

maintains, is with the company’s new
SURFboard broadband connectivity
solution. SURFboard uses 64 QAM
downstream transmission with
MPEG-2 compression, delivering 27
megabits/s of information on a single 6
MHz cable TV channel. A user-sup-
plied telephone modem return path
enables users to initiate sessions and
make requests to network gateways
and Internet servers.

Reader service #306

MEC

FAX: 315-463

¢ The most highly selective bandpass filters.

¢ Sharp notch filters for reinsertion with
minimal loss to adjacent channels.

¢ Pay-TV traps shipped overnight.

¢ Large selection of terrestrial interference filters
to improve C-band reception.

¢ Custom filters designed to your specifications.

Ask for our new Cable Television Catalog Vol. 1 #4.

Request Fastrap Vol. 1 #2 for
Pay-TV Traps &
TVRO Vol.1 #3 for

Terrestrial Interference filters.

MICROWAVE FILTERC COMPANY

1467

Reader Service Number 224
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RN S VS TENS

By Alan Gordon

Adding return path
analysis to your HFC plant

s hybrid fiber/coax

(HFC) networks evolve

to carry new revenue

generating services, a
robust return path is a require-
ment. Ingress and noise on the
return path frequencies where
these services are carried can
result in disruption of service
(telephony, cable modem, set-top
messaging, etc.) and can result in
loss of revenue and possibly rebates
to customers. The challenge for
cable operators is to quickly iden-
tify sources of ingress and noise on
the return path, and then take
steps to either eliminate the source
of the noise or move services to
quieter frequencies.

Current two-way cable systems
combine large numbers of return
paths from many fiber-optic
nodes, as shown in Figure 1. At
the point where all the return
paths from each of the nodes are
combined, their collective noise
and ingress also is combined.

This combined noise causes
two problems: Services such as
set-top traffic, telephony or data
modem traffic may experience
interference, bit errors or be to-
tally disrupted. Also, network
monitoring systems may lose
communications with devices in
the field. (The headend controller
may have difficulty hearing the
polling responses from transpon-
ders in the plant.)

Operators typically try to
overcome this combined noise
problem by running their return
communications at higher output
levels. This can potentially cause
clipping in the return laser, which
may result in loss of communica-
tions as well.

Alan Gordon is director of the ana-
log video systems business unit of
Superior Electronics Group Inc.

Figure 1: Combining mulfiple retur paths

One active signal plus noise ond

ingress from all inputs is present Fibr node
at this point = 1’@
\ N retum lines from N fiber nodes
Nx1
Headend combining °
controller Sehik :
°

~——fop]

Locating the noise

The traditional approach to
identifying the source of noise in
the return path is to use a combined
strategy of spectrum analysis at
the headend and hand-held
portable test equipment in the
field. A spectrum analyzer de-
ployed in the headend can only
measure the composite noise
level, not the noise coming from
each individual node, unless the
operator is prepared to shut off
legs of the network. A composite
noise level does not accurately
relate the noise characteristics
on individual nodes, and does
not point the operator directly to
the offending node.

Searching for noise and
ingress manually throughout the
system is a trial-and-error
process that is time-consuming,
costly and—for large networks—
impractical.

When telephony traffic is
being disrupted, the mean time
to pinpoint the exact location of
ingress must be seconds, not

hours or days. Once the source of
the ingress or noise is known, in-
dividual legs of the return path
may be shut down and truck rolls
can be targeted to the source of
the problem.

Automated approach

To locate and isolate the source
of noise and ingress in the return
path in seconds, it is obvious
that an automated approach is
required. The search for poten-
tially disruptive interference in
the return path must go on 24
hours a day, seven days a week.

In addition to immediate
location and isolation of the
noise source, a seamless tie-in to
popular geographic information
system (GIS) mapping, trouble-
ticketing and fleet maintenance
software is needed to initiate an
immediate truck roll directly to
the source of the problem.

The most effective way to
search, detect, and trouble-ticket
the source of noise and ingress
on the return path is to integrate
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he following is a listing

of some of the video-

tapes currently avail-

able by mail order
through the Society of Cable
Telecommunications Engineers.
The prices listed are for SCTE
members only. Nonmembers must
add 20% when ordering.

VS S HELF

« BCT/E Certification: An Overview
of Technical Certification and Related
Category Examinations — This presen-
tation features Marvin Nelson and
Leslie Read and is geared toward can-
didates in the BCT/E Program and
those entering the program. It provides
both an overview of the requirements
for each category and insight into key

Lindsay Electronics

Creating the New Standard
for System Symmetry

~

| GHz Apartment Amplifier

< Dynofin housing for
coot operation

+ Avaifable in 110 or
B

A quarter century of
and performance.

* Station gains to 42 dB

* Power doubling and
ALC options

* Tamper proof radiation
secure housing

Rroven reliability
evolutionary

technologies from...

Going the extra mile ..

. for the last mile

Since 1953

50 Mary Street West,

Reader Service

78

Lindsay, Ontario, Canada K9V 457
Tel:(705) 324 2196 Fax: (705) 324 5474 Tel: (800) 465 7046 (US. only)

Number 225

topics of importance. A discussion of
the types of questions that will be
found on the examination is provided,
along with a candid discussion of the
types of answers that the respective
committees expect. (70 min.) Order #
T-1115, $45.

& Customer Service: Doing the Job
Right the First Time — This features
Connie Buffalo, Ralph Haimowitz
and Willis Smith. Who in your sys-
tem spends the most time face-to-
face with your subscribers? Drawing
upon data from a nationwide survey,
this program provides valuable
insight into how customer-oriented
training for technical personnel can
greatly improve relations with your
subscribers. (70 min.) Order # T-
1116, $45.

Note: The videotapes are in color
and available in the NTSC 1/2-inch
VHS format only. They are available
n stock and will be delivered
approximately three weeks after
receipt of order with full payment.

Shipping: Videotapes are shipped
UPS. No P.O. boxes, please. SCTE
pays surface shipping charges with-
in the continental U.S. only. Orders
to Canada or Mexico: Please add $5
(U.S.) for each videotape. Orders to
Europe, Africa, Asia or South
America: SCTE will invoice the
recipient for additional air or sur-
face shipping charges (please speci-
fy). "Rush" orders: a $15 surcharge
will be collected on all such orders.
The surcharge and air shipping cost
can be charged to a Visa or
MasterCard.

To order: All orders must be pre-
paid. Shipping and handling costs
are included in the continental U.S.
All prices are in U.S. dollars. SCTE
accepts MasterCard and Visa. To
qualify for SCTE member prices, a
valid SCTE identification number is
required, or a complete membership
application with dues payment must
accompany your order. Orders with-
out full and proper payment will be
returned. Send orders to: SCTE, 140
Philips Rd., Exton, PA 19341-1318
or fax with credit card information
to (610) 363-5898.
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Gan Francisco.
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SPECIAL SHOW PRICE:
ONLY $30!
DON'T MISS OUT! ORDER YOURS TODAY!

TO ORDER: All orders must be prepaid.
Shipping and handling costs are included in
the Continental U.S. All prices are in U.S.
dollars. Orders without full and proper
payment will be returned. SCTE accepts
MasterCard and Visa.

NO CASH REFUNDS.

Videotapes of 1996 €merging
Technologies sessions also will soon be
available. Contact SCTE National
Headquarters at (610) 363-6888 for
further information.

eRENCE ON
1996 coN_f €CHNOLOGIES

i S
San Francisco Hilton and Tower

PRO CEED 1N G S M AN U AL'. COLLECTED TECHNICAL PAPERS

NOW AVAILABLE:
THE 1996
CONFERENCE
ON EMERGING
TECHNOLOGIES
PROCEEDINGS
MANUAL

Containing papers presented at the
Society of Cable Telecommunications
Engineers’ smash conference, held
Jan. 8-10 in San Francisco.
This 372-page trade paperback con-
tains technical papers presented at
the conference’s four sessions:

‘NETWORK AVAILABILITY
CABLE TELECOMMUNICA-
TIONS NETWORKS AND
SERVICES IMPLEMENTATION
*DATA TRANSMISSION
*DIGITAL TELEVISION
TRANSMISSION
Plus material from the event s
three pre-conference tutorials!

MAIL TO: SCTE, 140 Philips Road, Exton, PA 19341-1318;
or FAX with credit card information to: (610) 363-5898.

Ship to: (Name): ___

Address (NO PO. BOXES):

Phone: (

Date: /

() Please send me copies of the 1996

Conference on Emerging Technologies Proceedings
Manual at $30 each.

[d A check or money order for the appropriate amount

shown above and made payable to the Society of Cable
Telecommunications Engineers is attached.

(L} [ wish to pay by credit card (please check one)
[J MasterCard 1 visa

Account Number: _

Card Expires:

/
Signature for Credit Card:
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Jumper Cables
CUSTOM MADE CABLE ASSEMBLIES INCLUDING:
FtoF, Nto N, BNC, RCA, F-81

Belden

Times
Comm/Scope
Intercomp

Gilbert AHS RG-56
LRC RG-59
Off Shore RG-11
Amphenol RG-213
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

ﬂ@ Quality Repait at Competitive Pricing

REPAR Centen RepalRs & SALEs

g In Warranty Repair

O Jerrold Addressable Repair Specialist

0 DP5, DP7 & DPV7 / Panasonic 1402, 1403

O Remote Repair (URC 450, 550) [Free delivery
For more inforamtion contact: & pickup 1n

TKR Repair Center cerlain areas
TCI Tel: (908) 583-2026 e Fax: (908) 290-1677

AFFL. 25 Industrial Drive o Cliffwood Beach, NJ 07735

David Sylvestre
203-953-9240

—EDJ

COMMUNICATIONS INC.

WIRELESS SERVICE

Area Evals
Data Base Information

Wireless Installs /Roof & Trees
MDU Prewire/Postwire
65" Tower Trucks for Site Surveys

FCC PROOF OF PERFORMANCE TESTING

* HEADEND SERVICES
- COMPLETE HEADEND RELOCATION SERVICE
- RERACK AND REWIRE
- OPTIMIZE
- PROOF
* FCC PROOF OF PERFORMANCE
- RF PROOFS
- VIDEO TRIANUAL PROOFS
* ON SITE TRAINING

TSB » DESIGN AND DRAFTING
- RF PROOFS
- AS BUILT MAPPING
SYSTEM DESIGN
- MAP MANAGEMEN
Y0 B GEMENT AND SYSTEM UPDATES

Ipswich, $.0. 57451
(605) 426-6140

800-292-0126

=Door to
Door Sales

mSystem
Audits

mConverter
Placement
Campaigns

Serving the industry since 1977

RCH CABLE

301 Route 130 South / Cinnaminson, NJ 08077
609-786-1701 / Fax 609-786-0121

BRIDGEPOINT
COMMUNICATIONS INC.

Aerial Underground
New Build Rebuild

Fiber Placement Upgrade Splicing
Installations Splicing

(214) 780-1988

DALLAS « HOUSTON ¢ PHOENIX » BOSTON « HONOLULU

NATIONWIDE INSTALLATIONS

NaCom a contractor with over 24 years experience
offering outstanding customer service for:

@ Residential Premise Wiring
& MDU’s

& Drop Buries

a DBS

Call (800) 669-8765 Ext. 3046 / NaCOI,l/

BUILDING COMMUNICATION SYSTEMS THROUGHOUT AMERICA

"Video Poster"™ Page Generator & Controller
MAC & IBM Modem Access /'u?: """ A

- 2

Local Weather

“Temp:85 F Humidity 35%
Wwind from SW @ § MPH
Baro Pressure 29.3 HG.

Graphics, Logos, Low cost ads /* clock
Update remotely via any computert \nfra-Red Remsocll:

Scrolling messages... T T
4. 9. asic System: . inc
\12:24:50RTHURSDANIS 2191 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, Flast, Special effects *Two
(240 Hr.) crawls per page *Accurate real time clock & date * Restores & dispiays 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 P T™ Instructions on
VHS tape * Ask about MAC & IBM Video Poster'™ page design

"MACP" $179.95

[ Call for Demo tape

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)

Modem $ 89.95 [1200 baud Hayes modem for remote page transfer Options
BCLK $ 69.95 |Battery clock (with RAM) restores time & date if power fails it
PKB  $179.95 |Controls 8 relays + DVM2; “WXI & WSDM "'+ IR mputs 37(,7[ |

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 p voice ge each screen.
DVM2 $379.95 | Page controlled Digital audio; 10 messages, 2 min.
UPS1  $279.95 | Uninterruptible power with § hour batteries

pl phi Hi res photos display on all pages
VCreate flash, crawl text with photo graphics display pages
vYRemote control and page insertion via Wacintosh

YWorks 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

Engineering Consulting Tel: 714-671-2009 Fax: 714-255-9984

583 Candlewood St. Brea, Ca. 92621*Mastercard*Visa*Discover*Amex*PQ*COD

b g

won?



we Buy Scrup CATV (10) Telsta-Versilift 1 Ton Buckets In Stock
(10) Digger Derricks Etc.
. i (50) 28 To 75 Ft Bucket Trucks In Stock
Call For Price List: (215) 721-4444 Fax: (215) 721-4350
Opdyke Inc.
~ - .
Cable Recovery Inc. 3 e Truck & Equipment Sales
Coast 10 CoAST SERVICE /ﬁ. . H’ 123 Bethicher Pike
818 W. 31 St.  P.0. Box 1224 i B . A
Tel: (800) 8312925  BuYers oF ScraP CATV  Winono, MN 55987 We Buy Surplus Trucks
—1-_;; Parts Distribulorlor - Scientific Atlanta
Panasonic .
Charles Wright
\ ) ( \ Call for Catalog = am am CAD 815 698-25964
0 8 §W DRAFTING (815)
8 800) 233-8431 ] Rt. 116 & I-57, Central Plaza
c W @W @=® SERVICES,INC.  Aghkum, IL 60911
SPECIA LTIES Rancho Cucamonga, CA !
. . . * Base Mapping ¢ As-Built Mapping
Cosmetic Replacement Parts Specialty Tools: Bits, TORX « Strand Mapping » System Design
SA Cases, Jerrold Bezels/Cases Pioneer, Avsafe T : oo
: * Digitizing Services S m Walk
Overlays, Keysets, AC Cords New Remote Controls gitizing v yste alkout
Electronic Components Transformers, Batteries Specializing in high volume precision drafting. S
Capacitors, ICs, Transistors Hardware « lit . il w
Diodes, Vs, Jerrold "A"PROM  Screws/Washers, cable drafiing and deston woeds.”
New Panasonic Converters Connectors, Rivets Call for literature. o
=t
FIBER OPTIC CABLE CONSTRUCTORS, INC. |[ki&
| SYSTEMS | w
Design ¢ Installation  Testing * Full Turn Key Services UL Al ) BB st s
Applications: 5 i A A i
Telephone ¢ Cable TV f"E;(),gangtrv,vorks « Process Control Coax@l and Flber. Material S”F’P'V X
= Security * IVHS ¢ Educational Networks * Mapping and Design « Emergency Fiber Restoration
Services Include: * Member SCTE « System Sweep
PSystemMEngineering &ADes:g£ L-Jodutside Plgrg Cl:)(l)n?"umlilon * Splicing and Activation * Proof of Performance
* Project Man nt « Aeri ergrol able Installation 3 i i .
. Systerrrcngel':r:neg?atziigr:a r-nl%remisfés:aWiringr; . Srglriclijr?g » Termination -ITesting Fu§|on Splicing Turnkey Headend :
» Activation * Training * Emergency Service * Aerial, Underground & » Complete Turnkey Project
Fiber Construction Management

AXS‘(S Communications

P.O. Box 571 Planes 1057 » (1405) Buenos Aires
Danielson, CT 06239-0571 Repdbilca Argentina
_Tel: 860-774-4102 » Fax: 860-774-4783 Tel: 582-2915 » Fax: 582-1372

r quality service performed on a timely basis

Quality Cable & Electronics Inc.

=
-
rm
o)
S—
(e
-
—

1950 N.W. 44th Street Pompano Beach, Florida 33064

CONVERTERS
ALITY HEADENDS

BLE DROP MATERIAL
LINE EQUIPMENT

New / Used
All Equipment / Competitive Prices
Phone: 305 ® 9788845 Fax: 305 ® 9788831

call or Fax us today with your request!

Credit terms available upon approval




p—
FREE 44pg Catalog & 80 Audio/VIQtyaso Applic.

PWR SUPP, €0, 230 PRODU

N ." .};r:‘: :: 1 PHONO, MIC,
Emergency Alert S T S

LINE, 03C | BOXES

4 1intont Video/Audio 4
ystems oot o
POl v Viuoh
B Video & Audlo Dist Ampls. " w
y RGB-Sync Dist, Ampis. Routing

Switchars
OPAMP LABS INC (213) 934-3566

d / . 1033 N Sycamore Av LOS ANGELES CA, 90038 % JONES‘JRP_—LIJS ;:—
== WE BUY AND SELL QUALITY CATV EQUIPMENT
Idea/onics [EASHER

LINE AMPLIFIERS, TAPS, CONNECTORS

i i CONVERTERS - ALL TYPES AND MAKES
Up to 90 Channels Repair Service HEADEND EQUIPMENT
14 day delivery
Compatible with a” headends Tu l-!ga?oaxnd I USA « (619) 757-3008 « Fax (619) 757-4048
Affordable CABLE KRAFT TOOL CORP. .
Video units also available 1572 Cartersville Hwy. dB-tron ICS
(701) 786-3904 |  Dalias, GA 30132 s sl
ASK ABOUT COMPLETE SYSTEMS | Crockunouror |
CELEBRATING OUR - z . H 1.
—_ | TO MEET THE NEW FCC MANDATE 10THYEaRoF catv s Il I '/“ Scientific 1
TELEPHONE LASHER SERVICE ;t‘ ’ h,. Atlanta |
a= — f | Parts & services ‘
(= ) T » Genuine S-A Parts In Stock
—_ 1} « Factory Trained Repair
H I G 0 v Sales of New & RMF Equipment
e < v~ Purchase of Wreck-Out & Excess
[ “', Equipment
HOLLAND TELECOMMUNICATIONS GROUP INC. v 450 & 750 MHz Equalizers
o< 12567 West Cedar Drive, Suite 102 #2 Littleton, Colorado CALL OR FAX US FIRST
— “The 21st Century By Design” - Telephone: 803-574-0155
[ $R Ry USA Toll Free: 800-356-2730
Engineering and Design Field Engineering Services +* 3 ° r:li: 803-574-0383
Project Management Operations Mangement N T—
w Phone No. 303985-7200 Fax 3039860316 145 Traod Street
Spartanburg, SC 29301
wu USA
-@ - 25|
(- @ MasterCord
- WADE ANTENNA LTD —
o Upgrading or Replacing Commercial Spun Aluminum Antennas
= Your Off-Air Antennas? AZ/EL, POLAR, HORIZON & DUAL AXIS MOUNTS
SIZES CALL FOR PRICING
[='a] We have a complete line of Yagi, Parabolic Screen 3 meter 10’ (800) 627-9443
and Log Periodic antennas for all your off-air 3.3 meter 11’ .
needs. 3.7 meter 12’ DH Satellite
3.9 meter 13" 600 N. Marquette Rd.
. Prairie du Chien, WI « USA » 53821
Our Custom Designed, Phased Arrays have been 4.2 meter 14’ Phone (608) 326-8406
=il 4.5 meter 14.8’ Fax (608) 326-4233
Before you make your next antenna =\ 5 meter 16
purchase, call Wade Antenna Ltd. o

and find out how we can help you.

GATV FILTERS % fear
—— "' SYSTEM NEED

3 A= o Channel BPF « Bandsplitters * We love:
ol S < Lowpass/Highpass +Deletion/Reuse EMERGENCIES
* Security Traps & Filters SPECIAL NEEDS
= GIVING ADVICE

” FAX OR CALL FOR OUR CATALOG
B Call Wade Antenna Ltd. GOMMUNICATIONS & ENERGY CORPORATION

1-800-463-1607 Telephone 800-862-1587 Fax 315-452-0732 USA




Paramount Designs

Sierpilcchniciins Learn to splice, test, connect
FCC Proof Testing p 7 7

!
|
CLI Testing Paramount Designs Inc. and troubleshoot o
Permit Fielders We n;;de):;:;ciAw ' voice: 1-800-5894-5601 fiber opﬁ( network.
Splicers P i fax: 602-254-9309

Ashuilt Fielders

‘ Industry
Service

970-663-6445

Custom Made

Jumper Assemblies
RoCKY MOUNTAIN All Brands Fittings/Cable
Since JUMPER CABLES ~  ° ThG 59 2 Fiberliaht
1966 P.0. Box 9707 + Helena, MT. 59604 +F Fomale “RG. 56 , iner |g
me R
— O * Other

/// International

2100 W. Drake #269
Ft. Collins, Colorado

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

80526
IF YOUR LIGHT IS OUT,
YOU COULD BE FINED! —
Avoid Costly |
FCC Fines —
o ’
BUY FACTORY DIRECT AND SAVE! with CFT'’s =
ALSO NOW &: N
AVAILABLE: ¢ TowerSentry o~
r SA075 " 134  For more information w
] SA175 on how to put TowerSentrym
JER 400 | to work for you, call...
000 }‘..-‘ 1-800-448-8099 =
PAN 140 ‘ N\ _
PAN 170 ' =
, PIONEER (w,/vol) -
TOCOM, ZENITH, rm
6-in-1 UNIVERSAL
Tower Light and Transmitter Monitoring Specialists (e
All remotes are LB e
SA 8600 SA 475 (w/vol) JER 450 JER 550 {w/vol) (’uulity fesfed. —_
Operates 8600 Operates 8540 & Operates Jerrold 0P, 0P38, DPv, QN Callfor fechnicol o
onscreen progrom 8590 series DRX 400 series 587, Starcom VI, DL4 specifications.
$4.25 $4.25 $4.00 $4.00 =)
—
— VOLUME DISCOUNTS ENCOURAGED —— AND SELL

SURPLUS
NEW & USED

ALSO AVAILABLE:

SA8500  PANTIO Connectors, Taps, Headend,
SA 8511 PAN 120 . .

SA8520  PAN130 Line Gear, misc.

SA 8525 PAN 140

1€7200 $3.75 anyquontity  SC 8600 $5.95 anyquontity 8550 quantity
Fits Jerrold 7200 series. Fits Scientific-Atlanta 8600 series. gﬁ gggg ﬁ{sl?onugmsl TM B R o KE R s
5402 Highway 95

D2NOVAPLEX B {i[I M Vil yd | BRIt T

. Phone: (208) 683-2797
——samples available on request — (208) 683-2019

Novaplex, Inc. 8818 Bradley Ave, Sun Valley CA 91352 Fax: (208) 683-2374
FAX: 818/504-6522 credit terms available
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o~ | CABLE SEARCH ASSOCIATES [ R LR LY
. Professional Search and Placement NS
“" Sﬁ’f,':;:,’;:ft gf;:ﬁeﬁng For more than 20 years, we have been building our network of
— Technicians Construction professionals to provide you with the tailored expertise you need.
— kL v 76 l’ Management, Technicians & Adminsitrative Staffing
— Ft’%( Box 2347, Naperville, IL 60567 Drafting - CAD, Microstation Broadband Design
= Fees Paid Strand Mapping Project Managment Drop Placement
=3 [ SYSTEM TECHNICIAN | For more information about our services, or to apply for a position
—_ :;:'::r:::\;;’::t::nce with Butler Telecom call 800-888-8412 AT
(2= Multimedia Cablevision of Indiana
Att: Julia B -
(=0 17 N. ‘\.N:shi:‘g‘::n St. Valparaiso, IN 46383 SCTE Sul\slltaml;ng
Bl | EOE M/F/V/H Drug Free Workplace | e te r ember
= TESINC '
o 6523 N. Black Canggn Highway roeh.l ICh & Coh Wanted!
Suite 2

tegeseionec Phoenix, Arizona 85015 exeCUtl ve searc Experienced long term help for
ac ADycom Company  (602) 242-8110 FAX (602) 242-8227 PO. Box 339 Weatherford. TX 76086 Southeast rebuilds/upgrades
o EXPERIENCED CATV (800) 742-4947 FAX (817) 594-1337 Aerial Crews
L POSITIONS AVAILABLE NATIONWIDE Al levels of Undergrolpnd Crews

Fiber/Coax Splicers . g ,n;’t;f’;fs
o CATV Make Ready Engineers Technical Positions - Field Engineers
Strand Mappers  Project Managers orporate to Hourly.
= P e 2l y CABLE MAN, INC.
CATV Designers As-Builters
() Operators and Call (601) 374-5832
Installers CAD Drafters M fact Fax: (601) 374-2198
An Equal Opportunity Employer anu_ L) .
Send Resumes and call: 1-g00-800-7886 | | Call or Write. Fees Paid.

RS# ..ceeaann ADVERTISER .......... PAGE # RS# ..ceeannn ADVERTISER..........PAGE #
196 ............ AEL .. ... . 59 e NAB ....... .. 65
27 o Alpha Technologies .............. 17 207 ... Newton Instrument .............. 18
217 .. oo Ambherst Fiber Optics . . ........... 44 215 ... ..o L. Norscan ...................... 32
57 oL Amphenol ..................... 29 M2 ... Passive Devices ................ 21
210 ... ... .. Ando Corporation ............... 22 65 ............. Philips Broadband ............... 37
216 .. ... Aska Communication . ............ 36 1M . PicoMacom .................... 5
127 ... Barco ......... ... 29 221 ... Power & Telephone Supply ........ 68
214 .. ... ..., Ben Hughes/Cable Prep .......... 30 200,7 .......... PowerGuard .................. 6,7
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20 5050000000000 Exfo Engineering . ............... 57 219 ... Sadelco ............... ... . ... 48
212 ... Force ....... .. ... . . ... ... 28 1. SCTE ... i 79
6 ... Gould ............. ... ... ... 47 2 . e Sencore .......... ., 3
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February

3-5: Wireless Cable Association Second
Annual Wireless Cable Technical
Symposium, San Antonio Marriott
Riverwalk. San Antonio, TX. Contact
Jenna Dahlgren, (202) 452-7823.

6-7: Arizona Cable Television
Association Show, Doubletree Suites
Hotel. Phoenix, AZ. Contact (602) 955-4122.
7: SCTE West Virginia Chapter annual
neeting and technical program, Ramada
Inn, South Charleston, WV. Contact Steve
Johnson, (614) 894-3886.

8: ADC Telecommunications T1
Technology Seminar, Minneapolis. Contact
Katie Eastman, (800) 366-3891.

8: SCTE Satellite Tele-Seminar
Program, [nside FCC Form Processing,
videotaped at Cable-Tec Expo 95, to be
shown on Galaxy 1R, Transponder 14,
2:30-3:30 p.m. ET. Contact SCTE national
headquarters, (610) 363-6888.

8: SCTE Hudson Valley Chapter seni-
nar, broadband TV applications and con-
nectors, and cable security procedures,
Century House Inn, Latham. NY. Contact
Robert Price, (518) 355-3086.

12-13: The Cable Television
Association of Georgia Annual
Convention, Westin Peachtree Plaza
Hotel, Atlanta. Contact Patti Hall, (404)
252-4371.

12-13: SCTE seminar, Introduction to
Telephony, the basics of telephone system
operations, telephone networks and cus-
tomer equipment for cable TV personnel,
along with various interconnect and ser-
vice options, Milwaukee. Contact SCTE
national headquarters, (610) 363-6888.
13-14: Idaho Cable Telecommunication
Association winter meeting, Boise, ID.
Contact (208) 375-7836.

13-15: SCTE Wheat State Chapter
meeting, BCT/E exams to be administered,
Wichita, KS. Contact Joe Cvetnich, (316)
262-4270.

14: SCTE Dakota Territory Chapter
seminar, headend video and subscriber
proofing, Mandon Service Center, Bismark,
ND. Contact Tony Gauer. (605) 426-6140.
14: SCTE Delaware Valley Chapter
seminar, plant maintenance and trou-
bleshooting, Williamson’s Restaurant,
Horsham, PA. Contact Chuck Tolton, (215)
657-6990.

14-15: SCTE Central California,
Golden Gate, Shasta/Rogue and Sierra
Chapters, Vendor Day '96, Holiday Inn,
Fairfield, CA. Contact Patrick Furlong,
(916) 273-4866.

14-16: SCTE seminar, Introduction to
Fiber Optics, general fiber optics, fiber-
optic syvstems and fiber-optic test
equipment, Milwaukee, WI. Contact
SCTE national headquarters, (610)
363-6888.

15: SCTE Dakota Territory Chapter
seminar, headend video and subscriber
proofing, Governor's Inn, Pierre, SD.
Contact Tony Gauer, (605) 426-6140.

— YN D AR

Planning Ahead

April 28-May !
Angeles. Contact NCTA,
(202) 775-3629.

June 10-13: SCTE Cable-Tec Expo,
Nashville, TN. Contact SCTE,

(610) 363-6888.

15: SCTE Michiana Chapter seminar,
BCT/E Category III, transportation sys-
tems, Comfort Inn, New Buffalo, MI.
Contact Russ Stickney, (219) 259-8015.
16: SCTE North Country Chapter
meeting, BC'T/E and Installer exams to be
administered, Columbia Heights, MN.
Contact Bill Davis. (612) 646-8755.

21: SCTE New England Chapter meet-
ing, Installer exams to be administered,
Worcester, MA. Contact Tom Garecia, (508)
562-1675.

21-23: Texas Cable Show, San Antonio
Convention Center, San Antonio, TX.
Contact (512) 474-2082."

22-23: ATM ’96. Orlando, FL. Contact
Sheri Mead, (312) 540-3859.

23: SCTE Wheat State Chapter meeting,
BCT/E exams to be administered, Great
Bend, KS. Contact Joe Cvetnich, (316) 262-
4270.

25-Mar. 1: OFC ’96, San Diego. Contact
(202) 223-8130.

27: SCTE Desert Chapter meecting,
BCT/E and Installer exams to be adminis-
tered, Palm Desert, CA. Contact Bruce
Wedeking, (909) 677-2147.

28-29: North Carolina Cable
Telecommunications Association win-
ter meeting, legislative and technological
issues, Washington Duke, Durham, NC.
Contact (919) 834-7113.

March

4-5: SCTE seminar, Introduction to
Telephony, telephone system operation
basics, telephone networks and customer
equipment, various interconnect and ser-
vice options, Oconomowoc, WI. Contact
SCTE national headquarters, (610) 363-
6888.

6-8: SCTE seminar, [ntroduction to Fiber
Optics, general fiber optics, fiber-optic sys-
tems and fiber-optic test equipment,
Oconomowoc, WI. Contact SCTE national
headquarters, (610) 363-6888.

14: SCTE Satellite Tele-Seminar Program,
NEC, NESC and OSHA Regulations (Part
1), videotaped at Cable-Tec Expo '92, to be
shown on Galaxy 1R, Transponder 14,
2:30-3:30 p.m. ET. Contact SCTE national
headquarters, (610) 363-6888.

‘Cable AML.

State-of-the-Art
Broadband
Microwaves
for
Multichannel

Distribution

Call today for a free quote:

Tel (702) 363-5660
Fax (702) 363-2960

Cable AML. The leader in
broadband microwave.
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PRESIDENT"S HINSIEYE:

By Bill Riker

Have your say — Vote!

y now, most SCTE mem-
bers should have received
their 1996 election pack-
ages, so [ would like to take
this opportunity to express the impor-
tance of your participation in the Soci-
ety’s election process. The Society’s
board of directors, committees, sub-
committees and national headquarters
staff are here to serve you. But we
need your input to do so properly.

Not only is it important that all
members vote, but it also is vital that
you fill out and return the member
survey enclosed in the election pack-
age. We read every completed survey
and take your comments and sugges-
tions very seriously.

Over the last five years, member
participation in board elections has
been steadily declining, as indicated
by the accompanying chart. For those
who feel your one vote won’t make a
difference, I'd like to share with you
some facts from an article by Sharon
Barnes that appeared in Uniformed
Services Journal:

¢ It was one vote in 1776 that de-
cided English would be the language
of America rather than German.

¢ Texas was brought into the
Union in 1845 by only one vote.

¢ Adolph Hitler gained control of
the Nazi party in 1923 by one vote.

With regard to the election, mem-
bers should only vote for representa-
tives within their own regions. If your
regional director’s term is not about to
expire, then you do not vote for a re-
gional director. Every member, howev-
er, should vote for the open at-large di-
rector position regardless of region.

The following seats will be open
for the 1996-1998 term election: At-
Large Director, representing the entire
U.S.; Region 3 Director, representing
AK, ID, MT, OR and WA; Region 4 Di-
rector, representing OK and TX; Re-
gion 5 Director, representing IL, IA,
KS, MO and NE ; Region 7 Director,

Bill Riker is president of the Society
of Cable Telecommunications Engi-
neers.

representing IN, MI and OH; Region 8
Director, representing AL, AR, LA, MS
and TN; Region 10 Director, represent-
ing KY, NC, VA and WV; Region 12 Di-
rector, representing CT, MA, ME, NH,
NY, RI and VT

The following directors were elect-
ed last year to serve 1995-1997 terms
and will remain in office until our
1997 election: At-Large Director, Wen-
dell Bailey, representing the entire
U.S.; At-Large Director, Wendell
Woody, representing the entire U.S,;
Region 1 Director, Patrick O’'Hare, rep-
resenting CA, HI and NV; Region 2 Di-
rector, Steve Johnson, representing
AZ, CO,NM, UT and WY; Region 6 Di-
rector, Robert Schaeffer, representing

tions Award. The innovative spirit of
this competition manifests itself in the
creative and ingenious inventions and
improvements developed by industry
members. First, second and third place
prizes will be awarded, and all entries
will be published in Interval. Entries
must be received before March 1,
1996, so if you have something you
would like to submit, send your entry
in soon to the new SCTE national
headquarters: 140 Philips Rd., Exton,
PA 19341-1318.

Additionally, the election package
contains a calendar of SCTE national
events to be held in 1996, including
our Conference on Emerging Technolo-
gies and Cable-Tec Expo, Satellite

SCTE ANNUAL ELECTION

(percentage of membership voting)

T

1984 1987 1988

MN, ND, SD and WI; Region 9 Direc-
tor, Hugh McCarley, representing FL,
GA, SC and the Caribbean; Region 11
Director, Dennis Quinter, representing
DE, MD, NJ and PA.

Included in the election package is
a referendum vote proposed by the
board. The proposal is to amend our
current national bylaws to ensure that:
1) Regional directors remain in the re-
gion they were elected to represent; 2)
Board nominees have had sufficient
tenure as SCTE members; and 3) The
board will not be dominated by any
one company. I urge you to read the in-
formation on the back of the ballot and
vote on this proposed amendment.

Also included in the package is an
entry form for the 1996 Field Opera-

1985 1986

1989

T
1993

1990 1991 1992 1994 1995

Tele-Seminar Programs, and regional
seminars.

On the reverse of the calendar
sheet, you'll find a flyer on Cable-Tec
Expo ’96. Don’t forget to mark your
calendars for what is sure to be the
best Expo yet! It will be held June 10-
13 at the Opryland Hotel in Nashville,
TN. Four engineering conference ses-
sions will be offered, as well as 10
breakout workshops focusing on time-
ly technical issues. In addition, the So-
ciety is expecting over 350 hardware
vendors to exhibit on the 1996 exhibit
floor. Expo registration packages will
be mailed in March.

I urge you to participate in these
valuable SCTE activities, and thank
you for your support and feedback. €T
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« Finally, a Spectrum Analyzer for the End-of-Line
; Cheetah PC-1000 Performs In-Service Distortion Tests

OMPLIANCE TESTING

L\

i A true end-of-line spectrum analyzer, the
PC-1000 performs remote diagnostics,
alarm monitoring and FCC compliance

testing. You save the time and hassle of
carting “portable” spectrum analyzers to
* | the field to perform tests manually.

. Place the PC-1000 at required FCC test
, i points and other strategic locations for
automated compliance testing. It
: completes non-interfering distortion tests
including CSO, C/N, Hum and In-Channel !
Frequency Response. This provides you Full spectrum analysis
i the ability to continuously monitor and capabilities I
alarm on distortion parameters without :
i disrupting service. _ I
! 5 MHz-1 GHz operation
Make the PC-1000 part of your status
monitoring and performance '
measurement plans! ;;eg:t‘;“:%gg::fs |
' For more information,
"- { UG fede s b LE : Automatic corrections I
1Mﬂed channels
S UPERI OR ELECTRUONIZCS GROUZP, I NOC.

6432 Parkland Drive A Sarasota, Florida 34243 A Phone (813) 756-6000 A Fax (813) 758-3800
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QAMalyze it with the new QAMalyzer™ Digital Signal Meter.
The first portable 64 QAM digital transmission analyzer.

* Qualify your system before digital introduction
* Smooth the installation process

¢ Maintain your digital network after roll-out

The QAMalyzer™:

e [dentifies interference for 64 QAM
and other digital signals

e Indicates bit error-rate
* Provides spectrum displays
® Measures signal level
..All in a single portable package.

Avoid repeated service calls.

The QAMalyzer™ provides a System Margin
measurement to tell how close (in dB) your system
is to freeze frame video failure. Conventional test
equipment cannot provide these measures.

See the problem. A patent pending
Online-Ingress-Check™ reveals ingress
hidden under the online digital channel.

Graphics and
numeric displays.
All results can be stored |
and transferred to a

PC or printer.

of digital delivery.
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.« o o/ Applied

400 W. California Avenue, Sunnyvale, CA 94086 (800)374-3570 ﬁ; Slgnal

Email:customer@appsig.com http://www.appsig.com SF

& o e o Technology,Inc.
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Your #1 Source

" For Fiber Optic Storage and
Management Systems
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Multilink’s low fiber count, node location fiber
optic splice case is designed to save installation
time and requires no special tools or
cquipment. The Starfighter
incorporates the same basic design
principles of the amplifier
housing which the
Telecommunications
Industrv has been
using lor the past
(WENLY vears.

Installation

and Re-entry
Does Not Require
Mastics,
Heat Shrl”k Patented
or Drilling - -
Plastic & Aluminum Sno-Shoes®
Options Available: Fiber Optic Strand Storage Bracket

® Mid Span & Express Splicing
Cable Addition Kit
e Bullet Proof Protective OQuter Barrier
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Engineered to /Vlake the Difference Splice Trays

Operations and Distribution Center 3 Multidirectional Splice Travs Available

HR7 Ternes Avenue, P.O. Box 955, Elvria, OH 44035
Phone (216) 366-6966 FAX (216) 366-6802 24 Hour Voice Messaging Worldwide Distribution
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