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Ideal Conditions
for Lectro’s UPS UPS

& Line Conditioners Uninterruptible
Power Supply

P4 | ectro

wctro

ctro

Lectro’s UPS and line conditioners are

orclecion i b anopments, e oo N olea oo
Temperature ranges from minus 30° up to w1t};1chk-u;c)i UPS. power frocrin Lectr.o. Todla vS \ ==
1300 Fahrenheit are no problem. And sophisticate equ1p£nent needs consistent, clean O, \C i ro
ith cabinets made of daircraft power. And, there’s no better back-up than the v v

Wi d cal inets ma tio rugged aircra ( FerroMax family of products. Each unit is designed to
%t: tf)l? ltlmr:;?:lrznt,he fnsguzglts qltﬁesorcr:]o meet specific power needs based on your application
stand u% S0l cgﬁ ditior?s and environment. These bqgk-up poyvgrhouses also )
tolerato hich lovele of dust and hums dity have a FerroMax line conditioner built in to protect ctro
and the om?t Joss R reliable your equipment from problems caused by power : A
e e, ot ol fluctuatlon§. Whe.ther you need to back up one

computer in an office environment or several ma-

a telephone pole. Lectro offers a com- e . :
] chines in a factory, there is a FerroMax product just ,
plete family of FerroMax™ products that right for you. v P ) ‘CtI'O

use ferroresonant technology to ensure
clean, consistent power protection that
you can depend on.

* Temperature Range - Minus 300 to 130° F
+ 2000 to 1 Spike Suppression

+ 30 Minute Standard Battery Run Time

» NEMA Cabinet Ratings - 4/4X/12 m
+ Available from 300VA to 5KVA
* Two Year Warranty

".. ] a~tro

tro

Lo
If you're looking for power protection that lne
won't let you down...you need FerroMax™

from Lectro. Conditioners

Introductory Offer - Call today to take
advantage of our special 10% discount

o Ay
| tro

offer. Limited time only. When you need consistent, clean power...you need » :
FerroMax line conditioners from Lectro. Surges and tro

FerroMax power drops can be a real problem in today's high-tech
‘ world. Sensitive equipment needs power protection
from events as dramatic as a lightning storm or as
commonplace as an area brown-out. And, there’s no tro
' ‘ better power protection than the FerroMax family of

line conditioners.
» 4 Lectro

Power Protection for the Real World FerroMax line conditioners and UPS are
- available in a variety of sizes and configura-
Leclro Products, Inc. tions from 300VA up to 5KVA. Take a look at

420 A;hegao[zr)ivez-ét\t?hezs,BG;;O601 the FerroMax product that meets your needs.
hoaringd 1-800-237-4877

See us at the SCTE, Show, See us at the SCTE Show, Booth # 510/512
Booth # 510/512
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KEEP YOUR
SIGNAL HIGH AND DRY
WITH LECTRO'S

SUB-MAX
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T AN IINIIERGHIIIINII PIIWIEH SUPPLY THAT
.. - INENWORKSUNDERWATER

2
(¢ S

SUB-MAX is the cable power supply that operates ‘s heat—sunk to a metal plate underneath to keep
A\ ¢

~

below grade leve] at 93% efficiency. It pumps out it running cool.
a s(fno:)‘th, clean 60 volts day after day, year‘after SUB-MAX is'¢agy fo 1nstall and visual LED

L

year — whatever the weather. Heavy rains indicators make it simple to check

and springthaws which on the unit’s operation. It’s avail-

’
able in a range of power, up to

(3}

> saturate the ground can’t
touch SUB-MAX. It’s

o «enclosed in a water-tight,

-

18 amps. Soforcrowdedcity
streets, suburban devélop-

stainless steel catl)'inet that o ments with restrictive
meets maj%r utility company
requirement.'s and NEMA 6P

specifications. And SUB-MAX

covenants, wherever you need
" ‘reliable(underground power,
-depend on Cectro’'s SUB-MAX.

0
©
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" Pdlectro (,

P.O. Box 567, 420 Athena Drive, Athens, GA 30601 1-800-551-3790 ¢?

Vault courtesy of Channell Commercial Corporation
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SIGNAL PARACY DELINQUENT ACCOUNTS
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e TRUCKROLLS
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Stop Unnecessary Truck Rolls
With DROPguard ™

Providing instant access to DROPguard is field-proven and is
individual subscriber drops, supported by the Cable Data™
DROPguard zllows you to billing system.

bring customers on and off line, For more information about

immediately and for any length of DROPguard and our other products

time, without the need for expen- e
sive — and uncertain — truck calls. f1o(r886\)T2\/ 43_’;%%215 ZEERR e

You will appreciate how DROPguard
helps you minimize churn costs and

Service piracy

is just one of the problems diverting grtiar\]/enr: (;Irl]e_ggl goe?:; ups while discour y N —i@'\
revenues from your bottom line. Do ging pay | :
delinquent receivables mean any- DROPguard is especially well-suited for

thing to you? How about the costs high-risk, high-churn or inaccessible o y “ ) J \>
generated by excessive churn? areas, where truckrolls are costly and

Now you can oimiale hem all, S0, 11 eplce pesave iap: - COMMUNICATIONS
simply and cost-effectively, with ‘ be deployed system-widé You will find  We're Keeping Watch!

T™ L g > .
D(Ij?jOePgu%lrg tal t?r%nleVMOfégﬁm'sn?_s that, by increasing the efficiency of your  190¢ AM Drive « P.O. Box 9004
Clo Sl P u operation and helping capture more of  Quakertown, PA 18351-9004

f;?g,:: gg‘/i%giso r):g:c?i%ﬂtsroflrg;er your profits, DROPguard will soon pay  Tel: (215) 536-1354 Fax: (215) 536-1475

your own office. for itself. 1 (800) 248-9004
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Trilogy Introduces

Drop Cable Created For The /
Most Valuable Performance

The hallmark of excellence in drop
cable is teamwork, driven by technical

achievement! This results in cable worthy

- of the name MVP! Quality drop cable that
performs outstandingly, day in and day out,

under the toughest conditions. MVP Drop

Cable sets new industry standards for all its

competitors to try to meet. This Trilogy challenge

is your gain! Yes, Trilogy technolagy now brings

you a new quality star in drop cable to meet your

most demanding communication needs.

Nothing escapes Trilogy’s advanced approach — from
expert selection of raw materials to rapid delivery of its
finished product.

For the Most Valuable Performance, insist on Trilogy.

The Quality Driven Drop Cable!
Q .
TECHNh e
oERV! S

o Trilogyy

COMMUNICATIONS INC.

Call or write for free sample and brochure:
Trilogy Communications, Inc., 2910 Highway 80 East, Pearl, Mississippi 39208.

00, - - . R
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Personal Communications Services opens new opportunities 36
Cable operators and consultants seem to share one common opinion
when discussing upcoming PCS services, and that's the notion of
partnering up with an established player before venturing in. How

does PCS work and what new features will it offer? Those questions

are answered by consultant C.R. Baugh and Douglas Reudink of

US West NewVector, who have teamed up for this article.

PCS experimental licenses and where they stand today 50
A healthy smattering of cable operators have stuck their toes into

the waters of PCS to check the temperature of that business. What
have they found in their FCC licensed tests? CED’s Leslie Ellis
provides a status update on the technical aspects of personal
communications services.

Complete National Show technology wrap-up 54
Last month, industry folks headed to Dallas to check out the latest

in cable innovations. CED’s Roger Brown and Leslie Ellis report on

the overall mood at the Show, provide a rundown of new product
introductions and technology sessions.

About the Cover:
Recognize these SCTE faces?
Illustration by Rob Pudim.

How Cox planned for the future with fiber 85
Corning’s Jon Chester explains how Cox Cable Communications

used cost/benefit analysis and a variety of other factors to add fiber

to serve its more than 1.7 million subscribers.

Power supplies then and now 90
Many standby power supplies are generating outputs with wave
shapes that are in themselves causing significant picture

interference. But there's at least one way to fix the problem. Alpha
Technologies' Fred Kaiser and Tom Osterman describe the

evolution of cable's power supply business and explain the new
developments.

TCl as a technological innovator 99
Tele-Communications Inc. has never been one to bet on new
technologies without being assured there's a low risk factor, but

with the giant MSO in the headlines, has that changed? CED's

Roger Brown analyzes the happenings at the number-one MSO via

an in-depth interview of Tom Elliot.
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NEXUS IRD-2
INTEGRATED RECEIVER/DESCRAMBLER
VIDEO CPHER"T MAJS CAPABLE
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We call it digital soft touch. You'll and after that... Series 2 flexibility means you can
know it as the new standard for easy { grow right along with your subscriber base.

headend setup and status monitoring. System Flexibility Too.

Series 2 flexibility isn't limited to its digital
soft touch functions. Flexibility is the design
premise behind this latest addition to our wide
line of headend systems.

Compact design, complete compatibility
with existing equipment, and upgradability to
future specifications makes Series 2 the smart
choice for optimum long term performance.

Small Package. Big performance.

Series 2 combines industry-
leading technology and reliability
in a uniquely compact, flexible
package.

Idealy suited to new build and
channel addition projects, Series 2
will exceed your high expectations
for cost-effective video and
audio performance.

5,000 subscribers this
year, 50,000 next year,

Contact us today for detailed information.
See us at the SCTE Show, Booth # 546
NEXUS

ENGINEERING CORP.

7725 Lougheed Hwy. Burnaby, BC V5A 4V8
Tel: (604) 420-5322 -+ Fax: (604) 420-5941
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Digital Soft Touch Functions Include:
+audio & video tuning deviation

+RF autput digital adjustment to +60BmV
- audio & video overmodulation warning

- composite/separate input selection
-channel # and frequency display

- IF loop options and more.




"OUR GOAL... TOM
SIAND-ALC
SYSTEM US]
TECHNOLC

Jerry Neal
Senior Software Engineer

Pioneer Communications of America
Cable Systems Division

When Pioneer developed the Pioneer
LaserDisc Universal System (PLUS), our goal was to simplify
operations and increase revenue for the cable operator.

We know that system automation and increased customer
programming selection are both good economic moves.

So, we created PLUS to provide
pre-programmed, uninterrupted entertainment. PLUS can
control multiple pay-per-view channels of laserdisc players or
autochangers. Laser technology translates into a durable
maintenance-free, high quality video and audio program
source. PLUS is backed by the reliability of Pioneer technology.

Because your business demands performance. ..

PIONEER COMMUNICATIONS OF AMERICA, INC. CABLE SYSTEMS DIVISION
600 East Crescent Ave. * Upper Saddle River, NJ 07458 = (201) 327-6400 * Qutside New Jersey (800) 421-6450



AKE A VERSATILE
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LD-V8000 LaserDisc
Player —single sided disc player
for blockbuster movies and
reliable 24-hour operation.

| LC-V330 Autochanger —

= 72 disc capacity for adiverse
B acorhic , selection of moviesor asan
M—ﬂ.@% on-line backup for single

LD players.

PLUS Controller —

IBM AT/Compatible

for flexible movie
definition and sched-
uling, allowing control
of multiple pay-per-view
channels using laserdisc-
based technology.

Visit us at booth #523
at the SCTE show.

Circle Reader Service No. 7 € 1992 Pioneer Communications of America, Inc.



IN PERSPECTIVE

“Cable” technician or “network” technician?

It’s an overused cliche, but the cable television industry is entering a new era.
Driven by an unprecedented level of technological change and the convergence
of several industries, cable TV from here on out will change in ways only a few
would have dreamed of as recently as five years ago.

The addition of optical fiber to what had been all-coaxial, tree-and-branch
topologies expanded channel capacity, improved the quality of cable’s signals
and made two-way interactivity simpler. Video compression promises to provide
cable operators with virtually unlimited bandwidth and break the bottleneck
that made it uncconomical to offer
niche services. Personal communica-
tions networks and alternate access
pledge to open up vast new revenue
streams and perhaps launch CATV into
the phone business. Digital television
could, among other things, open cable’s
airwaves to advertisers on a national
spot basis. Need I say more?

At the same time, cable will be under
scrutiny to improve its television pic-
tures to each and every home it serves
by boosting the carrier-to-noise ratio it
must provide. In addition, voluntary
customer service standards are already
putting more pressure on engineering
departments to keep the network up
and running.

These facts, combined with the trend
toward a more transactional relation-
ship with cable subscribers, should
force a cable system’s technical man-
agement to rethink the way the staff
approaches its tasks. Whereas it was
possible during cable’s construction phase to get away with hiring marginally
competent installers and technicians, the future will demand a more profession-
al approach.

Network maintenance and control could become satisfying careers, not just
jobs, for those who dedicate themselves to providing service the way they would
like it.

As always, self-motivation and continuing education will be paramount to
technical personnel who plan to climb ladders within their system and their
company. Keeping up with technology will be one of the major challenges of the
‘90s.

This is where training organizations like local SCTE chapters and meeting
groups come into play. Regular, ongoing training in a variety of disciplines—
from basic procedures to management tips to emerging technologies—are the
cornerstones of a successful SCTE chapter. The smart technologist would be
wise to get involved (or more involved if he’s already a member) with the SCTE
at the local level.

’g;&ygfém
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The fight was called in Round 5
_ " hecause of STow.

Right now, your
subscriber doesn’t
careif it’s after dark
and 5° below.

Neither should your
test equipment.

Keeping subscribers happy means
keeping cable onthe air.

Day or night. Weather not withstanding.
From Albuquerque to Oslo.
- ' - : FRIRE O That’s why youneed test equipment
E‘ﬁ f e o ok . B ok e that's built for efficiency around the clock,
5‘.4 1““ i M = : : : LR 365 daysa year, anytime, anyplace.
e : That's the new SAM 1500 signal
=%
.

el i , analysis meter.

.l‘ml by “ ) 3 . Now withlighted displays for easy read-

bl ! ’ ing day or night. Plus a built-in calibrator

for added accuracy and reliability,

‘ whatever the working environment.
Plus customchannel plan programming
for international applications, and
enhanced internal electronics that send
other meters down for the count.

i S o7 Whether you're buying new or buying
Yo A > toreplace, buy right. Ask your sales
Em," I' / g 1t 3 representative for the SAM 1500.
Ay g Or call Wavetek at 1-800-622-5515.

. 1“)“(! “M 1 I" i

SAM 1500 Foradded reliabilityand convenience,
the new SAM 1500 signal analysis meter features
lighted displays anda built-in calibrator.

Circle Reader Service No. 8
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COLOR BURSTS

NCTA, cable operators file comments
on FCC technical standards for cable

As insiders had expected, the National
Cable Television Association and the
cities filed with the Federal Communi-
cations Commission to clarify and re-
consider some points of its Report and Or-
der on cable television technical standards.
What seemed to take many by surprise,
however, is that they filed separate pe-
titions.

The NCTA and the cities—a loose
term intended to identify regulatory and
association groups including the Na-
tional Association of Telecommunica-
tion Officers and Advisors, the National
League of Cities, the U.S. Conference of
Mayors, etc.—filed a Joint Agreement on
technical standards with the FCC last fall.
At the time, it was considered a landmark
event that was heralded as a break-
through in NCTA/city relations, which had
often been contentious in the past.

But this time, NCTA and CATA filed
a petition for clarification and partial re-
consideration and the cities filed a sep-
arate petition. While the substance of each
group’s filing didn’t appear to be a source
of contention between the two camps, pri-
vate conversations revealed that feel-
ings at NCTA were clearly hurt by the cities’
choice to file separate comments.

All of which came as complete sur-
prise to Susan Hermann, president of NA-
TOA. “It surprises me greatly,” said
Hermann. “We have the utmost regard
for Wendell Bailey (NCTA vice presi-
dent of science and technology) and the
committee that worked to create the
Joint Agreement.”

Hermann added that the cities’ com-
ments were “probably joint in spirit”
but weren’t filed that way because they
didn’t “move off the four corners of the agree-
ment with the NCTA.” In fact, Hermann
characterized the filing as a request for
clarification.

In spite of the political posturing sur-
rounding the process, the FCC has received
at least six petitions for reconsideration
in the matter, according to John Wong,
assistant chief of the FCC’s cable TV
branch. Petitions were received from
Colony Communications, Cablevision
Systems, Hughes Aircraft Co., NATOA
and NCTA. In addition, a joint petition
was submitted by Intermedia Partners,
Sammons Communications, Wometco, Prime
Cable and Post-Newsweek Cable.

Wong said most of the technical con-
cerns addressed by the different petitioners
were very similar. He refused to comment

on what the petitions would do to the
timetable for standards implementa-
tion, saying only that the petitions would
be put out for public comment.

Specifically, the NCTA petition ad-
dressed measurement techniques and lo-
cations that were spelled out in the FCC
Report and Order. Here are the main points
brought up by NCTA:

* Measurements of chroma delay
should be made at the headend, not af-
ter the signals pass through the cable dis-
tribution system;

* NCTA wants to be able to make
set-top terminal measurements at the end
of a 100-foot drop without having to
physically enter a subscriber’s home;

¢ The aural center frequency and rms
voltage should not be measured after it
passes through a baseband set-top ter-
minal and systems that use heterodyne
converters should not have to provide ad-
ditional information beyond frequency mea-
surements at the headend;

* Visual signal levels should not be tested
at the terminal because they have no ef-
fect on those levels;

¢ The frequency response test of set-
tops as written would be impossible for
all existing addressable converters to
meet;

* Hum measurements should be made
on just one unmodulated signal at each
test location;

® The formula used to calculate the num-
ber of test points necessary should be re-
worked to be more equitable, especially
for AML-connected systems.

In addition, the joint petition filed by
Intermedia Partners, et al, goes further
than the NCTA on some points. The
most strenuous is in the area of additional
testing. The operators are requesting
protection from unreasonable additional
testing.

Leading HDTV
systems
agree to share risk

In what could make the final selection
of a North American HDTV standard a
simpler, less contentious process, two of
the leading contenders have announced
an agreement whereby either of the two
would share royalties if either of their sys-
tems is named the winner.

General Instrument/Massachusetts

Institute of Technology (MIT) and
Zenith/AT&T have agreed to share pro-
ceeds and work together toward “the
best technology for the country.”

The two teams represent three of the
four all-digital systems being tested by
the FCC, which is scheduled to be com-
pleted this year. The FCC is slated to se-
lect an HDTV broadcast standard in
about one year.

Industry observers were quick to point
out the merits of such an agreement, not-
ing that the final selection of a stan-
dard could come down to a compromise
between system costs and technical su-
periority. Others said that the develop-
ment increases the likelihood that the FCC
will select an American system—some-
thing others have said was a foregone con-
clusion anyway.

Representatives of the teams has-
tened to point out that the agreement is
not a partnership, rather, it’s an agree-
ment to reduce and share the risks involved.

Indeed, the word on the street is that
the agreement won’t affect the FCC
testing of each team’s system. The
GI/MIT and Zenith/AT&T teams are
expected to continue to promote the
adoption of their respective systems.
GI/MIT’s “DigiCipher” system has al-
ready been tested; the Zenith/AT&T
“Digital Spectrum Compatible” system
Jjust finished its test; and the MIT/GI “Chan-
nel Compatible DigiCipher will be tested
later this year.

That leaves only the Advanced Tele-
vision Research Consortium and NHK as
unaccounted proponents. NHK is considered
a long shot because the system is analog.
ATRC could be brought into the agree-
ment if it is felt it could deliver the Eu-
ropean standard to the group, according
to a report in Multichannel News.

CableLabs
prepares
digital data
guidelines

As cable operators prepare to embark
on their digital and interactive futures,
Cable Television Laboratories wants to
be sure they don’t do it without some guid-
ance. Therefore, CableLabs has launched
a program designed to set recommended
guidelines for digital transmission of
data and other services like program
guides, multimedia on both a one-way and
interactive basis.

The guidelines will recommend protocol,
digital packet structure, bit rate, error

14 Communications Engineering and Design June 1992




CALAN
STAR 2010

SETS A NEW STANDARD
IN CARRIER ANALYSIS

It's a data management
system offering:

DATA COMMUNICATION
DATA ACQUISITION
DATA ANALYSIS

A[AN

CABLE AND LOCAL AREA NETWORKS
CALAN, INC.

Dingman's Ferry, PA 18328
1-800-544-3392 ¢ In PA: 717-828-2356
FAX: 717-828-2472

Spectrum Scan

Single Channel

See us at the SCTE Cable-Tec Expo, Booth # 511

Circle Reader Service No. 9

CALAN’'s STAR 2010 SLMS
(Signal Level Measurement System):

Opens a whole new era in carrier analysis
for the cable industry.

First, it’s simply the best level meter ever
designed — covering the entire frequency
range (5 MHz to 1 GHz) with unmatched

speed (36 channels in less than 2 sec.),
accuracy, stability, and simplicity of use.

It’s also a data management system—
incorporating computer interface, built-in
comparison and analysis capability, and
communications with PC’s and printers.

STAR 2010 is field upgradeable, with
provisions for user-installed software
modules and plug-in option cards.

Priced right and portable. . .you
can put STAR 2010 in the
hands of every technician.

C/N and Hum
Measurements



COLOR BURSTS

correction practices and procedures as well
as cable transmission parameters such
as modultion, bandwidth, channelization
and spectral location.

The guidelines will be “evolutionary,
not revolutionary,” said CableLabs Pres-
ident and CEO Dr. Richard Green. Ini-
tially, the guidelines will provide for
one-way low bit-rate and narrow band-
width channels and then will grow to en-
compass two-way, interactive, high-
speed services.

While the details are still somewhat fluid,
the plan apparently calls for a 19.2 kilo-
bit-per-second open architecture data
delivery channel. Early investigations are
pointing to one of two locations for the chan-
nel: The 4 MHz of unused spectrum be-
tween channels 4 and 5; and the 108 MHz
to 117 MHz region. However, getting
thousands of cable systems to agree to a
single location could be troublesome.

A key early application for the guide-
lines is the delivery of program guide in-
formation. As cable systems grow to
150 channels and more, it will become im-
portant that cable operators find simple,
unobtrusive methods to inform sub-
scribers what programming is avail-
able. Green said he expects to have
guidelines for this purpose “very soon.”

To help get a real-world spin on the pro-
Ject, CableLabs has contracted with
X*Press Information Services and Les En-
terprises Videoway to reach “teaming” agree-
ments to jointly research and develop meth-
ods to deliver these services via cable.

AT&T offers
cable
compression

The use of compression to deliver
video to cable operators for multichan-
nel pay-per-view and video-on-demand
applications has lured AT&T into the mar-
ket.

During the National Show in Dallas last
month, AT&T announced its intention to
develop and provide technology and
equipment to companies wishing to de-
liver those services.

The company plans to offer an end-to-
end system, according to AT&T spokesman
Patricia Stortz. Initially, equipment will
be built for the satellite delivery sys-
tem of signals to cable headends. According
to AT&T officials, tests will be conducted
before the equipment is made available
in 1993. The company is presently exploring
partnership opportunities to develop
the cable plant portion of the system, in-
cluding a set-top terminal for decoding
and decompressing the video signals.

Galaxy V transponder lineap

Already AT&T has teamed with Com-
Stream Corp. and News Datacom to
transmit compressed signals to the head-
end as well as provide encryption of the
programming and process customer pro-
gram requests. The News Datacom se-
curity system features “smart card”
technology to prevent signal theft.

AT&T plans to utilize a compression
algorithm based on the one that is the cor-
nerstone of the Zenith/AT&T HDTV
proposal currently sitting before the
FCC.

The technology allows between four and
18 programs to be compressed into a
single satellite transponder and between
three and 13 channels into a single 6-MHz
cable channel.

Galaxy V
begins service

If you don’t know this already, you’re
in trouble. But just to make sure you’re
up to speed on the ever-changing satel-
lite orbital are, you should be aware
that Hughes has retired the old C-band
Westar V satellite and inaugurated ser-
vice on its new Galaxy V, which per-
manently replaces the last of the Wes-
tar retirees. Galaxy V now sits at 125 degrees
west longitude.

Cable operators need to stay in close
contact with major programmers over the
next few weeks and months to stay
abreast of dual-feeding plans and potential
last-minute transponder changes.

Galaxy V and Galaxy I, located at
133 degrees west longitude, represent
Hughes’ flagship cable birds.

(See table for transponder lineup for
both satellites.)

TV Answer
completes hub site

In the interactive TV department, TV
Answer announced that it has com-
pleted a $2.1 million satellite hub site at
its corporate headquarters in suburban
Washington, D.C.

The facility will serve as the central col-
lection point of the company’s national
transmission system. It will be able to col-
lect, process and transmit information be-
tween product and service providers
and the local cell sites that will serve ur-
ban areas.

The complex includes a 6.1-meter
satellite antenna, RF terminal equipment
containing high power amps, upcon-
verters, downconverters and an uplink
power control system. This equipment is
connected to the Network Control Cen-
ter, which contains baseband and IF
equipment, VAX minicomputer, Hughes
IIumiNET console and system and event
printers.

The hub site is critical to TV Answer
because it will receive all information and
orders from consumers and then route it
to a national switching center for regis-
tration. In turn, the data will be then rerouted
to the hub site for distribution to order ful-
fillment houses and/or consumers.

TV Answer intends to be a major
player in interactive television as it re-
lates to the FCC’s Interactive Video and
Data Services ruling. The FCC is ex-
pected to begin issuing licenses for interactive
services later this year. CED

By Roger Brown

16 Communications Engineering and Design June 1992




Times Fiber
1S not

your average
hole 1n the wall
company.

If you're like many cable systems, you're paying way too much for cable. Too much in rebuilds because of
moisture and corrosion damage. Too much in truck rolls because of cold weather conductor pullouts. Too
much in upgrades because the bandwidth couldn't live up to the demand. Too bad. Because it doesn't cost
any more to specify 1 GHz bandwidth, triple-bonded Times Fiber trunk and feeder cable up front. And then
reap the rewards of superior cable technology all the way down the line. Call 1 (800) 677-CATV.

TFC TIMES FIBER COMMUNICATIONS, INC®
an

FAPY company

358 Hall Ave. « PO. Box 384 - Wallingford, CT 06492
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SPOTLIGHT

Kevin Casey

Cop turned
to cable

Kevin Casey went to school to study
law enforcement. Now, he’s the director
of engineering for Continental Cablevi-
sion’s New England region. How in the
heck did that transition happen? “It
was kind of by accident,” Casey says.
“The best way I can describe it is, when
I got out of school, the only policing
opportunities out there were either in
Texas or New York City. I'm not a cow-
boy. and I'm not an idiot, either,” he
says with a slightly camouflaged Big
Apple accent.

Casey says he got into cable TV hy
chance. “My family comes from a telco
background, and at that time, cable
was really going through its infancy. I
happened to get what was, in my mind,
a temporary job with Cablevision Sys-
tems. I was doing canstruction work in
Long Island.” He’s been in the industry
ever since, and recently completed his
second degree from Verment’s Hesser
College in business science and elec-
tronic technology.

In late 1984, Casey left Cablevision
for Continental’s Reading, Mass. sys-
tem, where he filled the post of outside
plant manager. He’s been there ever
since. “I chose to join Continental
because I thought it offered more career
growth,” Casey says.

It certainly did. Within a year, he
was promoted to district manager for
eastern Massachusetts, where he was
responsible for engineering, construc-
tion and design of all the systems in

that area.

In January of 1990, Casey was pro-
moted to his current role. “My real
responsibility is for strategic planning
and technical oversight of all our
region’s technical operations. Also, 'm
involved in new business development.”

New focus needed

As a strategic thinker for Continental,
Casey has some firm beliefs about the
future of cable television. “We can’t lose
sight of what’s ahead,” Casey empha-
sizes, “and we definitely can’t look at
this business as we did even two years
ago.

“Cable is a very dynamic business.
Being competitive is the missing ele-
ment we’ve had. We’ve always been
focused on growth and the build, build,
build philosophy. Now that the very
high growth stage is behind us, with
respect to core business, we have to get
focused on developing new businesses.
That means a fundamental change in
how we look at the business.”

Casey says that change of focus is
one of the biggest challenges facing the
industry. “We’ve got a network with
incredible capability, and how we man-
age that network to get into other busi-
nesses—that’s important.”

Along those lines, Casey says there
are still a lot of unanswered questions,
including how to prepare cable’s net-
works for a broad array of communica-
tions services including video, voice and
data. “There are markets out there that
we've never focused on that we have
the capability to serve. Now we just
need that focus,” Casey emphasizes.

Currently, Casey’s project load
includes “intimate involvement” with
network development, so as to incorpo-
rate video-on-demand and voice ser-
vices through a cable TV network. “That
means factoring not just the technical
issues, but the many external forces at
work that are going to impact our strat-
egy,” Casey explains. “All of these fac-
tors have to be considered in the devel-
opment of a long-term strategy. And,
quite frankly, that’s a large task.”

On the technical end of that project,
Casey says he is doing some modelling
to determine how to deliver VOD ser-
vices to Continental’s subscribers.
Specifically, the models aim to answer
questions like how to match serving
area size with bandwidth, how to “ride
that same network” to deliver other ser-
vices that aren’t core cable TV, and how
to determine the financial and technical
impact of providing two-way plant and

status monitoring.

“Simply expending capital for impulse
transactions on PPV does not pay for
itself,” Casey says. “It has to have other
services that you offer to support that
investment. That’s part of what we’re
trying to identify.”

Alternate access is another area that
Casey says he is studying closely.
“That’s yet another element and part of
the consideration process for the net-
work evolution. How do you exploit an
infrastructure that clearly looks at core
business opportunities and secondly,
at opportunities? It’s important to me to
bring these two together, so that as new
businesses identify themselves and
become viable for us, the investments
also become incremental in the net-
work—rather than having to duplicate
the investment to provide some spring-
board type of business,” Casey says.

Casey favors an FTF fiber or all fiber-
trunking network because “in a broad
sense, it’s the ideal architecture. You
have this huge optical pipe that you
can develop new businesses with.”
Casey’s vision is a fully integrated net-
work with all reception facilities con-
nected. “We’re probably seven to 10
years away from a fully integrated net-
work,” he muses, “but it’s a viable goal
because of all the new business oppor-
tunities.”

A return to sports

On a personal level, Casey says that
the recent completion of his second
degree has finally enabled him to even
think about his free-time passions,
which include woodworking and sports
of all kinds: running, basketball, football
and baseball. Casey is quick to point out
that these are participatory interests,
although he says he’s an avid sports
viewer, as well.

Aside from that, Casey and his wife,
Tracy, have three daughters, ages three,
six and nine. “They’re great kids—and
they really keep us busy,” Casey laughs.

In talking to Kevin Casey, one thing
rises above everything else, and that’s
his commitment and enthusiasm for
cable TV. “I'm bullish about it,” he says.
“This industry has done a damn good job
when you think about what we’ve
accomplished in a short time. We've
wired America. And we've done it cost-
effectively. From a capacity standpoint,
our plant beats any media that’s out
there—by far.”

Those are definitely not the words of
an idiot.

By Leslie Ellis
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The New FP Series Power System from Alpha

For heavy loatls, you
need d Wm'khm'se

For IlghtEI‘ loads,
you still need a
Workhorse.

» The New Alpha FP Series for AC/DC power in the
4 to 7 Amp range.

Alpka’s AP standby power system

has earned a reputation as the More cable operators around the world

workhorse of

cable power,
especially for
traditional coax
systems. But cable
distributionis evolving;
fiber networks and hybrid
designs have different power
requirements. That's why you
need the FP Series standby power
from Alpha Technologies.
The FP provides uninterrupted AC or DC
power with all the important advantages of
the workhorse AP Series—reliable single
ferro transformer design, regulated output
and built-in line conditioning. The AC version
provides high efficiency performancein the 4
to 7 Amp range, while the DC Power module
allows direct powering at the 7th Port—
another innovation introduced by Alpha.

Alpha Technologies—

¢ AC version for wide area
and local area powering in
4-7 Amp range.

¢ DC version for dedicated
fiber-node powering.

¢ “Quick-connects” for
batteries, power output and
battery remote temperature
sensor.

¢ Front Panel LEDs for
System Status.

¢ Proven reliable single
ferroresonant design.

¢ Pole or ground mount.

¢ Modular design and
compact size ideal for
upgrades and retrofits.

Circle Reader Service No. 11

3767 Alpha Way, Bellingham, WA 98226 Tel: (206) 647-2360 FAX: (206) 671-4936
5700 Sidley Street, Burnaby, B.C. V5] 5E5 Tel: (604) 430-1476 FAX: (604) 430-8908
Sales and service offices also in the U K., Germany and the Middle East.

See us at the Cable-Tec Expo June 15 & 16 Booth 302/304

rely on Alphathan any other power supplier
for one simple reason: Alpha Works. With
the new FP Series, you can have Alpha
reliabilitv working for you no matter what
cable system you design.
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FRONTLINE

Cable’s techno-
playground

In both my mental fantasies and in my
actual job I play in a wonderful playground.
I am philosophically oriented towards techno-
wizardry (as are most of my friends and
colleagues) and, in my secret thoughts and
dreams I wish that magic were real. In
some ways, the work that engineers
and technicians do every day is indis-
tinguishable from magic—“any suffi-
ciently advanced technology is indis-
tinguishable form magic,” as Arthur C.
Clarke once said.

But of course, the actual effort needed
to use and benefit from today’s technol-
ogy—technology that we have helped
to develop and made available to the
world—is neither easy nor simple. Surely,
the practitioners of that particular eraft
would never mistake either the effort or
the results for that more ethereal substance.

Show pizazz

One only had to walk the exhibit floor
of the most recent National Cable Show
in Dallas to see a sufficient amount of tech-
nology that would have, as few as two years
ago, seemed like wizardry of the most won-
drous kind. There were no less than six
companies showing some form: of digital
compression. There were 16"x9" televi-
sion sets in all corners of the exhibit
area. There were switches for switching
video, boxes for receiving audio and new
bangles to sell on shopping shows.

By Wendell Bailey, Vice President,
Science and Technology, NCTA

In fact, there were stories and mira-
cles everywhere. Some things, interest-
ingly, are no longer stories. The magic that
was new advances in fiber and fiber
optic electronics just three years ago is
so mundane and normal in terms of
benefit versus economics today, no one
even comments on it.

Instead, there were vendors hawk-
ing their wares, and the fact that each
was adding bells and whistles as refine-
ments to the products they sell is a sure
sign that technology is at least mature
enough to be an everyday tool—and pos-
sibly is rapidly becoming a commodity-
type substance.

Even the theme of the opening session
(including the lecture given by James P.
Mooney, president of NCTA) only partially
dwelled on politics and legislation. The
words that caused most chests to swell
and smiles to spread were those about today’s
cable technologies. Specifically, the grins
erupted during discussions of cable’s
ever-developing new relationships with
high-tech firms in other industries,
which will bolster our already solid and
longlasting relationship with more tra-
ditional vendors.

Indeed, everywhere you looked there

The magic that was

new advances in fiber
and optical electronics
just three years ago is
normal and mundane

today.

were signs of joint ventures in technol-
ogy to improve the lot of the cable tele-
vision industry in the ongoing telecom-
munications explosion. As delighted as
I was to see all of this on the exhibit floor
and to hear debate and lectures on these
subjects at the well-attended technical
sessions, we all have to be reminded
that this technology and these tech-
niques must be deployed in a way that
yields the maximum cost benefit ratio to
our subscribers and profitable business
relationships for us.

The mood at the exhibits and at the tech-

nical sessions was so upbeat that one has
to believe that the industry has turned
a corner towards improved relations
with our customers and between our
operators and our equipment suppliers.

But, let us not forget that the very thing
that has brought the wrath of Congress
down on our industry is the unhappiness
of a segment of our customer base. That
segment has not been impressed by the
amazing feats and near magical capability
that we bring to their door. They want
to know how to record one program
while watching another, and how to
read the mysterious words on their
monthly cable bill.

International confluence

The number of foreign visitors who were
there to kick tires and look at equipment,
and more importantly, to talk in depth
to cable engineers and operations man-
agers, was most impressive. We, as an
industry, can teach those from other
parts of the world many lessons about mul-
tichannel video delivery.

The first lesson we can teach them is
that cable is a good business. We can also
teach them that the technology we have
developed helps bring programming
choices that do more than just entertain.
Those programming choices also educate,
inform and in many ways, help to change
the world.

I am sure that to many of the people
from other lands who were in Dallas
last month, a lot of the technology that
they saw did indeed look like magic.
The simple fact that things change so rapidly
from year to year as the industry moves
ahead must be daunting to some who are
just starting this type of business in
their areas.

U.S. still learning

Because of that trepidation, we must
be sure to teach our international cable
contacts that we are trying very hard to
learn ourselves. We need to learn that cus-
tomer relations, in the form of better cus-
tomer service and more consumer-friendly
techniques, can undo everything that
our technology is capable of, if poorly done.

There are no cheers or joy when an indus-
try is unloved by its customers. There is
no magic and no wizardry to amaze and
delight when the day-to-day grind is
just to survive.

If we use the magic of our people and
the power of the tools that our vendors
have made for us, we can show our vis-
itors from overseas what real wizards can
do. CED
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ON' OPTICAL NETWORKS
INTERNATIONAL

The following highlights are from

-
f ' I N f k Optical Networks International’s
quarterly newsletter.

B YAGLink outperforms initial tests

The use of externally modulated transmitters has taken a step forward with the first system activation
of a Harmonic Lightwaves’ YAGLink by Suburban Cable in East Orange, New Jersey. Boasting field
performance of 54dB C/N and 70dB CSO/CTB over 12dB optical loss, the YAGLink has proved in

as a significant tool for driving fiber deeper into the cable plant.
{See related story in the Summer issue of ONN.)

B AT&T debuts NTSC compression system

AT&T’s new end-to-end NTSC digital compression technology enables system operators to expand channel
capacity by 3-13 times. Introduced at the NCTA show in May, the technology is based on the algorithm
AT&T developed for HDTV, and has far-reaching implications for the cable industry.

(See related story in the Summer issue of ONN.)

H Multimedia coming of age

Multimedia technology offers graphics, data, stationary and moving video, and audio, all on a single
computer. What exactly is this technology and what does it mean for cable television? As digital
compression advances bring more capacity to cable networks, applications for mulrimedia could
lead to exciting new possibilities for cable.

(See related story in the Summer issue of ONN.)

B ADSL technology—new hope for twisted pair?

The cable television infrastructure is viewed by many as the key to cable’s advantage in providing
future services. However, a new technology, asymmetrical digital subscriber line. could allow the
telcos to provide video on twisted pair copper wire, and enable them to carry video entertainment
services. What does this mean for the cable industry? Will ADSL really equip telcos to compete
on their existing networks?

(See related story in the Summer issue of ONN.)

See us at the SCTE Cable-Tec Expo, Booth # 266

To receive your free subscription to Optical Network News please complete and mail this coupon to:
ONI, 8101 East Prentice Avenue, Englewood, CO 80111, or FAX it to ONI at: 303-694-0127.
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FROM THE HEADEND

Architectural
considerations
for PCN

The promise of the Personal Com-
munications System (PCS) is one pos-
sible revenue stream that must be seri-
ously eonsidered. These extremely small,
low-power, lightweight, “beam me up
Scottie” portable telecommunications
systems of the future will offer the user
unmatched portability and convenience
in a device smaller than the palm of
your hand.

But in order for us as an industry to
share in any potential revenue associated
with this future technology, either as a
conduit for the service, or as the actual
service provider, we must create a net-
work infrastructure and architecture
that is conducive to its growth. In short,
we must ensure that as we continue to
migrate toward deployment of fiber
closer and closer to the home, we need to
give strategic consideration as to how best
to deploy this fiber in order to create the
most optimum personal communica-
tions network (PCN) infrastructure pos-
sible.

Two migration paths

As I see it, there are really two migra-
tion paths that are possible in the deploy-
ment of personal communications services,
and if we play our cards correctly, we as

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

an industry should be able play in the game,
no matter what path the migration
takes. The first possibility is a simple migra-
tion by the current cellular telephone oper-
ators to smaller and smaller cells, called
micro- or pico-cells.

This evolution could be made possible
by improvements and refinements in
both the technology itself (migration
from analog to digital), the software
and database infrastructure, and in the
cost and size of the existing cellular
technology vs. time, thus allowing the cel-
lular operator to deploy electronics for each
micro- and pico-cell, and allowing the indi-
vidual to purchase smaller and smaller
handhelds that are capable of working
within these small cell sizes.

Another possibility is the develop-
ment of a completely new infrastruc-
ture, from the ground up, and in competition
with existing cellular operators. I hap-
pen to believe that the former is most likely,
but in any event, the CATV operator
who has prepared for this eventuality in
the deployment of his networks, will
likely be able to play no matter how it
unfolds.

This is because as we examine the
many network considerations for the
development of PCS, we see a striking sim-
ilarity to the needs and requirements for
many of the other services the industry
is examining, including the network
requirements for the eventuality of video
on demand, education on demand, and
demographic segmentation for ad inser-
tion and targeted programming.

All of these services point toward a fiber-
to-the-service-area (FSA), or fiber-to-
the-feeder (FTF) type of architecture in
which small “islands” of consumers can
be isolated with their very own fiber
optic node. While these islands might con-
sist of something less than 2,000 homes
passed today, with PCS, and the result-
ing cell-radius of something on the order
of less than a half-mile, it will be necessary
to deploy enough fiber so that we might
eventually be able to migrate toward
fiber nodes that service fewer than 200
homes (depending, of course, on den-
sity), as the market for such services
warrants.

Eventually, we will need to interface
with the PCS infrastructure of adjoining
MSQs, so that a PCS customer in our fran-
chise can call another PCS customer in
an adjoining MSQ’s franchise without hav-
ing to go through the local exchange
(when regulatory barriers fall), or so
that he or she may wander (walk) from
cell to cell without worrying about hav-
ing to remain within a specific MSO’s fran-
chise area.

This will require serious cooperation
and network planning among the MSO
ranks. It may also require that at some
location in our network infrastructure,
we will need to find a place for some expen-
sive switching equipment and/or switch
databases. The fact that such switching
facilities tend to be very expensive should
cause us to consider the possibility of regional
headend interconnects in which a “super-
headend” is interconnected with other head-
ends via a redundant, self-healing fiber
ring.

This same super-headend facility could
also house other expensive shared-
resource items such as mass digital
library storage of movies and educa-
tional material for video or education-on-
demand. :

Reliability will be key

The reliability of our networks will become
paramount, as we move away from our
traditional carriage of video entertain-
ment, to the transport of data, or what
could be safety-of-life communications
through the PCS environment. Therefore,
the deployment of devices which will
help us better understand the performance
of our networks, and help us anticipate
rather than react to outages will be critical.

This “network telemetry and control”
equipment will also be necessary in
order to replace our customers as the pri-
mary outage reporting mechanism, and
as I wrote in last month’s column on
competitive access, in order to convince
our potential new customers such as
AT&T that we are serious about their busi-
ness.

Like the business of competitive access,
PCS will also require that we deploy
fiber differently than we have in the
past. Access to telco central offices (COs)
and long distance carrier points of pres-
ence (POPs) will be important, as will access
to major public areas where people tend
to congregate—such as malls, major air-
ports, and sports complexes.

So as we begin to roll-out our future net-
works in anticipation of future tech-
nologies, PCS should be given some con-
sideration. Consider an FSA/FTF structure
that can eventually migrate to fiber
nodes serving less than a half-mile
radius. Consider the possibility of future
“super-headend” fiber interconnects with
adjoining MSOs, and consider access to
major public areas as a distinct possibility.

No matter the migration path, if we have
reliable, monitored networks in place
to facilitate growth, we can certainly
play a key role in the development of
PCS. CED
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Need a little extra space at the
headend? Before you knock out a
wall, raise your standards and
upgrade your racks with the
remarkable new high-quality,
low-profile Standard Agile IRD II.

With the Agile IRD I, you'll get
a full-featured, frequency agile,
C/Ku satellite receiver and a com-
mercial VideoCipher® descram-
bler. You'll get them meticulously
integrated into an MSO-approved
package only 1.75" tall. And you
won’t give up anything.

The Agile IRD II gives you rock-
solid 100 KHz PLL tuning
accuracy and easy access to C or
Ku bands and all scrambiled cable
programming. More importantly,
it gives you 70 MHz L.F., dual
down-converter circuitry, and
superb specs for textbook video,
even in areas of high terrestrial
interference.

The Agile IRD Ii, also gives you
easy access to the unique Gold

See us at the SCTE Cable-Tec Expo, Booth # 528
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Standard program, with features
like a 7-year service policy, life-
time loaner program and tech-
nical-assistance hotline.

For a brochure proving the
Standard Agile IRD Il can offer
extras like factory calibrated out-
put levels for simplified installa-
tion and operations, call (800)
745-2445.

We'll show you how to get high
performance ... and still keep a
low profile.

Raise your standards.

@ Standard
=% Communications
SATCOM Division

P.O. Box 92151

Los Angeles, CA 90009-2151
(310) 532-5300

(800) 845-2445

Telex: 67-7173

FAX: (800) 722-2329 (U.S.)
FAX: (310) 532-0397 (Int'l & CA)

Represented in Canada by:
DGH Communication Systems Ltd.
Scarborough, Ontario ¢ (416) 499-4746
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CAPITAL CURRENTS

The 1992 WARC.:
A major failure

The details of the 1992 World Ad-
ministrative Radio Conference are now
becoming availahble, and it is evident
that the conference was a significant
failure for the United States. It dealt
with spectrum for four major new ser-
vices—digital audio broadcasting, mo-
bile satellite services, HDTV and per-
sonal communications services—and
U.S. negotiators achieved their goals
only with respect ta mobile satellite ser-
vices.

What is a WARC?

The radio spectrum is administered
internationally by the International
Consultative Committee on Radio
(CCIR), which is an international treaty
organization headquartered in Switzer-
land. The CCIR periodically convenes a
meeting of all the countries in the world
to revise the table of radio allocations.

From the United States’ perspective,
the four important new services on the
WARC agenda were:

* digital audio broadcasting, both
satellite and terrestrial;

* mobile satellite services, both geo-
stationary and low earth orbit;

* HDTV; and

* personal mobile communications

By Jeffrey Krauss, an independent
telecommunications policy consultant
and President of Telecommunications
and Technology Policy of Rockville,
Md.

services.

While most countries favored addi-
tional spectrum for each of these ser-
vices, the U.S. stood alone on the specific
frequencies it wanted because the U.S.
was trying to protect other existing ser-
vices from losing spectrum.

Digital audio broadcasting

The original proposal for a new satel-
lite digital audio broadcasting service,
both in Europe and North America, was
to allocate spectrum around 1500 MHz.
A big battle ensued in the U.S. between
DAB proponents and the aerospace/de-
fense industry, because 1500 MHz is
used to carry telemetry for flight testing
of military aircraft and missiles in the
U.S. The Defense Department won this
battle; the U.S. position at the WARC
was to preserve 1500 MHz for telemetry
and use 2300 MHz for broadcasting.

At the WARC, the U.S. lost heavily.
Even Canada and Mexico sided with
the Europeans. The result is that in all
of the world except the U.S. (and India,
for some unknown reason), 1500 MHz
will be used for DAB. In the U.S. and In-
dia, 2300 MHz will be used for DAB.

U.S. telemetry users will have to give
up a big chunk of their 1500 MHz spec-
trum so Canada and Mexico can use it
for DAB. The U.S. public will be saddled
with an inferior 2300-MHz service, if
DAB is feasible at all at this frequency.

Mobile satellite services and PCS

In the frequency range around 2 GHz,
there was a fight between mobile satel-
lite services and personal mobile com-
munications services for spectrum. The
Europeans tried to obtain an exclusive
designation of as much spectrum as pos-
sible for Future Public Land Mobile
Telecommunications Service (FPLMTS),
which covers both vehicular and non-ve-
hicular personal communications such
as PCS.

The U.S. position opposed any exclu-
sive allocation for PCS, saying that the
spectrum around 2 GHz is already allo-
cated for both mobile and fixed opera-
tion, and each country could make its
own decision on whether to use that
spectrum for PCS.

In addition to opposing an exclusive
allocation for PCS, the U.S. tried to get
an allocation for land mobile satellite use
for that same spectrum around 2 GHz.
This was to support the efforts of Mo-
torola Iridium and the other U.S. land
mobile satellite applicants. These non-
geostationary satellite systems are de-

signed to cover virtually the entire
earth, but the frequencies they need
are not allowed for satellite use in most
of the world. As it happens, these fre-
quencies overlap to some extent the fre-
quencies proposed for PCS.

The U.S. achieved a worldwide allo-
cation of spectrum around 2 GHz that
can be used for mobile satellite com-
munications, but this will not be imple-
mented until the year 2005. Some of
this spectrum includes the 1990 MHz to
2110 MHz band, which is undesirable
because it is heavily used in the United
States by broadcasters for electronic
news gathering.

Meanwhile, the WARC agreed to iden-
tify the 1885 MHz to 2200 MHz range
for FLMPTS/PCS. This partially tracks
the recent FCC proposal to clear the
fixed point-to-point microwave users
out of the 1850 MHz to 1990 MHz and
2110 MHz to 2200 MHz bands to free
U.S. spectrum for PCS.

HDTV

While the U.S. is going forward with
a terrestrial HDTV broadcasting ser-
vice, the rest of the world still thinks of
HDTYV as a satellite broadcasting ser-
vice. The 1992 WARC agenda included
a proposal to allocate additional satellite
spectrum for this service at 21.4 GHz to
22.0 GHz. This band is used for point-to-
point microwave in the U.S., and the
U.S. opposed this allocation. The U.S.
position was that the 12-GHz direct
broadcast satellite allocation is ade-
quate for HDTV, because of digital video
compression. There is no need for an
additional allocation of spectrum.

A “compromise” on this item resulted
in a satellite HDTV allocation for 21.4
GHz to 22.0 GHz in Europe, Africa, Asia
and Australia, while 17.3 GHz to 17.8
GHz will be allocated for satellite HDTV
in North and South America. These new
allocations do not go into effect until
April 1, 2007. Hughes Communications
and Hubbard Broadcasting plan to begin
their DBS operations on 12 GHz in a few
years, and they will undoubtedly offer
HDTV.

The 1992 WARC was largely a case of
the U.S. vs. Europe, and we certainly
didn’t win much. Additional battles can
be expected, as the FCC starts to make
U.S. decisions to divide up the spec-
trum at 1.5-, 2.0- and 2.3-GHz for PCS,
DAB and land mobile satellite services.
Telemetry users will continue to fight
against DAB at 1.5 GHz, and PCS, mo-
bile satellite and fixed microwave users
will fight each other for the valuable 2
GHz spectrum. CED
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Performance of
fiber optic cables
in AM CATV
systems

Because fiber optics has quickly
become an accepted technology in AM
CATV applications, the understanding
of many component specifications and
their impact on system performance
has lagged behind. This paper exam-
ines current fiber optic cable specifica-
tions and how cable made to these spec-
ifications can affect the performance of
AM fiber optic CATV systems in the
field.

It is shown that many of the current-
ly applied telephony specifications are
suitable for CATV applications. But
some specifications, in particular tem-
perature performances, should be re-
examined in order to meet the needs of
the CATV AM video marketplace.

Fiber cable specifications

The most comprehensive and critical
specification is Bellcore’s TR-TSY-
000020, or for short, TR-20'. This paper
investigates how those specifications
apply to AM CATYV systems.

TR-20 cable specifications are sum-
marized in Table 1. As shown in the
summary, the attenuation measure-
ments for the mechanical tests are all
performed at 1550 nm. This is because

| l the fiber is more sen-

sitive to increases in
attenuation at 1550
nm than at 1310
nm?3. The bends
that most

occur during

mechanical testing r\
are referred to as [
macrobends. Mac-
robends range in size
from 5 millimeters
to 30 millimeters.
Macrobends affect |
the longer wave- “
lengths in fiber
transmission before
they affect the short-
er wavelengths. The
smaller the diame-
ter of the mac-
robend, the shorter
the wavelength that
the macrobend
affects. But as
shown in Figure 1,
the effect on 1550
nm is apparent at
far larger bend radii
than at 1310 nm.
When macrobends
are the cause of
attenuation increas-
es, the effect is dra-
matic due to the
severe slope of the
loss curve. For this
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reason, all systems should be proved
into the field at 1550 nm as well as

1310, even if the intent is to only use
1310 nm as an operating wavelength.

By John C. Chamberlain,
Comm [Scope Inc. From the 1992
NCTA Technical Papers.
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Potential pr ob lems wnth the long-term
stabifity of a system may not show up in
a 1310-nm check-out. but would il the
svstem was checked at 1550 nn.

Mechanical testing

impact. crush. twist, flex and ice crush,
among others. Attenuation is monitored
before, during and after the tests. The
level of acceptance is 0.1 dB allowable
| increase in attenuation on each fiber. In
general, little o1 no attenuation increas-
es at 1550 nm are experienced due to

The mechanical tests consist of

these tests; therefore as per the above |

discussion. 1310 nin operation is not
affected at all.

If a field problem subjected a cable to
conditions similar to these mechanical
tests, a resulting 0.1 dB increase in the
fiber attenuation would result in a
decrease in the carrvier-to-noise ratio

(CNR) of 0.1 dB. Because the majority of

|

|

|

|

: the noise in an AM fiber optic is ereat-

i edin the transmitter and receiver, CNR

| varies inversely proportional with

| Increases in attenuation of the passive

| part of the plant. Therefore. for every 1
dB increase in attenuation in the fiber.
the CNR is decreased by 1 dB. In the
case of the mechanical tests. a 0.1 dB
increase, which, as discussed above is

| rarely seen, would result in a 0.1 dB
decrease in CNR. Distortions are essen-
tially unaffected by an unpolarized. pas-

| sive increase in system attenuation.
The conclusion is that the perfor-

mance levels for the mechanical tests in

| TR-20 are adequate for AM systems as

| well. Although some consideration

2.5

2.5

Figure 2b

should be given to mechanical tests that
are more applicable to an aerial plant.
Most of the mechanical tests specified in
TR-20 are applicable to buried applica-
tions. where the majority of telephony
fiber optic cable is installed.

There are no lightning or rodent test-
ing requirements that fiber optic cable
must pass in order to meet TR-20 spec-
ifications. Although a lightning test
must be completed and the results
reported. no minimum levelis required.
The results are reported by rating the
cable as passing the test at certain
amperage levels' 6 As shown in Table
2, the highest TR-20 rating accounts
statistically for 95 percent of all light-
ning strikes in the United States. Based
on this information. an all-dielectric
fiber optic cable

charged. The question is: How applica-
ble is this information to aerial appli-
cations of fiber optic cable?

A modification of the sandbox test
has been proposed for aerial applica-
tions’. The test set-up is the same,
except that there is no sand in the box
and the cable is lashed to strand (see
Figure 2b). All the metallic members
in the cable. as well as the strand, are
grounded to complete the circuit. Test-
g under these conditions shows that
the strand takes the majority of the hit
(see Table 3). Therefore, contrary to
some claims, the construction of the
cable is of diminished importance to
lightning susceptibility in aerial fiber
optic cable installations.

On the other hand, the construction is
important to lending rodent protection
to the cable. The degree of rodent pro-
tection a cable has is measured at the
Denver Wildlife Center with the assis-
tance of gophers. Gophers are used
because of the large amount of damage
done to buried telecommunications cable
by gophers every vear. Although a squir-
rel test might be more applicable to this
industry, no such test exists to date.
The results of the gopher rodent testing
show that a gopher will chew through a
non-armored cable during the seven-
day test. but will not penetrate the steel
in an armored product within the same
seven-day period™.

In summary, the choice of construc-
tion of fiber optic cable should be made
with rodent resistance as the deter-
mining factor. with less emphasis on
lightning resistance.

The temperature performance speci-
fications for fiber optic cable as per TR-
20 (see Table 1) allow an increase in
attenuation as high as 0.2 dB/kilometer
across the operating temperature range

might be preferred in
prominent lightning
arecas. But, before
rash conclusions are
made. the test proce-
dure should be
examined in closer
detail.

The test s
designed to simulate
not only the amper-
age of the lightning
hit. but also the
hammenr effect of a 0
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lightning hit in an
underground appli-
cation. As shown in
Figure 2a. the cable
is buried in wet sand
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FIBERLINE

1550 nm before 1310 | 90 percent less than 0.05), the “pro-
nm, this allowable | posed specification” curve for AM video
increase in attenua- | fiber optic cable performance shown in

c!dB-oltssomn tion may not be| Figure 4 would result.

- 1dB @ 1550 nm | acceptable for some

108 @ 1550 nm | AM system perfor- | CSO in AM fiber systems

mance criteria. If the

performance specifi- Chromatic dispersion is a general
cation for the fiber | term describing the phenomena associ-

optic cable were cut | ated with pulse broadening of an optical
<.1dB @ 1550 nm | jp half (100 percent | signal in a singlemode fiber. Generally,

Test = :
Tensile FOTP-33A 600 Ibs.
Compression FOTP-41 1000 Ibs.
Twist FOTP-85 10 cycles
Low Temp. Bend FOTP-37 4wraps @ -30C | <.1dB @ 1550 nm
Cyclic Flex FOTP-104 15X cable O. D. <.1dB @ 1550 nm
Impact FOTP-125 25 cycles <.1dB @ 1550 nm
Ice Crush FOTP-98 24 hours @ -2C
Temperature Cycle | TR-20 -40t0 +70C

Tablel1 B0% < 0.1 dB/km

100% < 0.2 dB/km | less than 0.1 dB and | chromatic dispersion can be broken

of -40 degrees to +70 degrees Celsius.
The reality of the situation is very close
to the specification!*!*1%, Increases in
attenuation are sporadic and non-linear.
The specification reflects the inconsis-
tency of the situation. One hundred per-
cent of the fibers must have attenuation
increases less than 0.2 dB/km and 80
percent must increase less than 0.1
dB/km. The attenuation increases occur
at the low end of the operating temper-
ature range (see Figure 3). Attenuation
increases typically begin occurring
around -20 Celsius (approximately -4
Fahrenheit). The increase is not the
same on all fibers in a cable and also is
not linear with respect to temperature.
Some fibers may see the full 0.2 dB/km
increase at -40 and other fibers in the
same cable may see no measurable
increase in atfenuation.

This temperature-dependent increase
in attenuation is due to fiber mac-
robends discussed earlier. The fiber col-
lapses into these macrobends at low
temperatures as the plasties in the cable
shrink. The distribution of excess fiber
in the tubes is such that the induced
bend diameter of the fiber varies at low
temperatures.

As shown in Figure 1, the diameter of
the macrobend does not have to decrease
much in order to show a large effect on
the attenuation of the cable. The effect,
because it is a macrobend effect,
degrades attenuation at 1550 nm before
1310 nm.

The potential effect on AM system
performance due to the allowable atten-
uation increase, per TR-20, is shown in
Figure 49101112 A 0.2 dB/km increase in
attenuation in the fiber corresponds to
an identical decrease in CNR at the out-
put of the optical receiver. That means
for a 20 km run (12.4 miles), if the fiber
were to increase in attenuation the
allowable 0.2 dB/km, the net attenuation
increase would be 4 dB and would
decrease an original CNR at the optical
receiver of 54 dB to 50 dB. For lower
attenuation increases, there would be a
correspondingly smaller change in CNR.

Although these changes are seen at
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down into two dispersion mechanisms:
material dispersion and waveguide dis-
persion.

Material dispersion is a function of
the chemistry used in the manufacture
of optical fibers and waveguide disper-
sion is a function of the index profile of
the fiber. They are both types of chro-
matic dispersion because both spread
the optical signal due to the finite spec-
tral width of the optical source. This
means different “colors” of light pro-

duced by any real optical source travel
and different speeds, creating a signal
dispersion effect.

This dispersion effect in the fiber,
combined with phenomena known as
laser chirp, create a frequency modu-
lating effect in AM fiber optic systems
that manifests itself as CSO. This is
the reason that CSO, not CTB, is the
limiting factor is AM fiber systems.

Laser chirp is defined as the phe-
nomena of the laser optical output wave-
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length changing linearly with the AM
modulating signal input into the laser.
This is why essentially no chirp is expe-
rienced in externally modulated lasers.

The telephony specifications for sin-
glemode fiber dispersion can also be ref-
erenced when purchasing fiber for AM
transmission. Standard singlemode fiber
has its zero dispersion point centered
around 1310 nm. The dispersion at 1550
nm in a standard singlemode fiber is
substantially higher (maximum 18
ps/nm-km). Therefore, in many cases
the limiting performance specification in
1550-nm systems is CSO, unless exter-
nal modulation or precompensation for
the chirping effect is used.

Time varying CSO effects

There have been isolated reports in
the field of unacceptable levels of CSO
that develop after fiber optic system
installations. These CSO levels can fluc-
tuate wildly over a matter of days or
minutes. The effect is caused by a com-
bination of parameters—one being the
chirp factor of the laser and the other
being polarization maintaining effects of
the passive portion of the system, includ-
ing polarization sensitive loss and polar-
ization dispersion. The passive part of
the system consists of connectors, opti-
cal couplers and the fiber itself.

The problem occurs when the laser
being used has a high chirp factor and
there is some polarization maintaining
level of the optical signal in the passive
part of the plant.

Two polarizations of the mode in a
singlemode fiber can be present and
have a polarization sensitive loss and a
polarization sensitive velocity of propa-
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gation. The amount of polarization sep-
aration is highly sensitive to external
changes on the fiber cable.

Literally, if the wind were to whip a
cable in the air, or the outside temper-
ature changes, the amount of polariza-
tion separation fiber can change. This
change manifests itself as the time vary-
ing part of the time varying CSO effect.

The actual CSO level is, in part, due
to a frequency modulating effect caused
by the laser chirp in conjunction with
the passive polarization effects. This
frequency modulating effect is like the
CSO distortions caused by chromatic
dispersion described above.

If the two polarizations continually

mix and are not separated, low levels of
CSO are seen. As the two polarizations
become more distinct for longer peri-
ods of time, the dispersion levels, and
therefore the CSO levels, increase. Time
varying CSO in AM systems can be con-
trolled by minimizing laser chirp, polar-
ization dispersion and polarization sen-
sitive loss.

It's clear that at this point in time,
there is no better specification to refer-
ence than Bellcore’s TR-20 for the pur-
chase of fiber optic cable for AM CATV
systems.

The major installation method in
CATV is aerial and the majority of tele-
phony installations are buried. Because
of this difference, some environmental
test procedures, such as lightning resis-
tance, should be modified to better sim-
ulate application in the CATV indus-
try.

In other cases, such as attenuation
increases with respect to temperature
and dispersion effects, the requirements
for AM video fiber are more stringent

than for digital telephony fiber optic
cable and should be taken under consid-
eration. CED
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PERSONAL COMMUNICATIONS NETWORKS

Personal communications

networks

Major window of opportunity for new telephone and data services

ellular telephone service sits on

the threshold of a major discon-

tinuity in its history: a migration
from today’s analog AMPS technology to
the next generation of technology. Ex-
ploding customer demand, combined
with systems reaching saturation, forces
this shift. In some cellular markets the
penetration is approaching the magical
5 percent, where consumer adoption
explodes toward 50 percent pen-

day to expand capacity. The technol-
ogy provides pocket telephones about
the size and weight of a deck of cards,
yet have battery lifetimes of an entire
day. No more brick-size handhelds to
carry around. No more pockets full of
batteries to keep the portable going all
day.

The new personal communications
technology rides on a new set of low-

The obvious relief to this problem is
more spectrum. The FCC has tackled
this problem and is consolidating over
200 MHz of spectrum for such new ser-
vices as personal communications. The
combination of today’s cellular and the
new personal communications tech-
nologies working together can blanket
an entire city—providing mobile tele-
phone service for at least 10,000 people
per square mile; enough ca-

etration nearly overnight. If mo- Assumptions for capacity pacity to take us well into the
bile telephone service follows comparisons calculations next millennium. Even higher
the same market growth curve densities will be achievable
as other consumer products Assumptions Value within high-rise office build-
such as cordless telephones, - - ‘ ings where spectrum reuse in
VCRs and CD players, explo- | 'fansmit bandwidth 10 MHz the vertical dimension as well
sive growth in penetration lurks | Receive bandwidth 10MHz | as the horizontal dimension
Jjust around the corner. Hence, | Digital voice encoding 32 kbps ADPCM provides for expansion and ad-
the capacity issue becomes Pthal signaling, synchronization, ditional capacity.
paramount and creates the op-
portunity for personal commu- adienoreantio) LClibps Potential PCN services
nications. Frequency reuse in FDM and TDMA 7

While today’s cellular can and | FDM channel spacings 30 kHz In personal communications
will continue to grow, the cost to | FDM signaling Sub audible services the user will have a
provide service will grow expo- ] personal telephone number. It
nentially. The rapid adoption - - will act as a universal identifier
of handheld cellular telephones | CDMA bit energy to noise power for telephone service, paging
and cordless telephones at home | density ratio 7dB service and voice mail service.

and at work demonstrate the
public demand for portable and wireless
communications. These people not only
want all of their features to follow them
as they roam, but also want small and
light-weight pocket telephones with bat-
teries that will last all day.

However, just as the public starts to
rush toward the cellular service, the
existing systems are begin-

Table 1

power, digital and wireless technology
that supplements the existing analog
cellular technology. The low-power per-
sonal communications architectures
provide that huge capacity needed to
meet the explosive demand over the
next decades. Its low power implies its

The personal telephone num-
ber and the associated telecommunica-
tions services follow the person wher-
ever he or she goes. It allows people to
make and receive calls as well as have
features such as custom calling or voice
mail keep up with them. The seamless
network, with its automatic roaming
capability, will be a key requirement
for personal communications

ning to reach saturation. The Number of voice channels per cell in 10 MHz of spectrum services.

service in certain major mar- F v T diviss ol . ot The addition of Signaling

g‘(}alts hast reac}}lled its lim}its(i m?:&?%xi':gsm T g P Code v P S})llstem 7 to mobi!s tetl}(la-
e systems have reache phone services provides the

their capacity. To meet c'le- 47 36 27 network intelligence and

mand, the cellular service Table 2 control needed for personal

providers will have to migrate to a new
technology.

Capacity expansion possible

Fortunately, the technology is here to-

By C.R. Baugh, Ph.D., Consultant,
and Douglas O. Reudink, Ph.D.,
Director, Wireless Planning, US West
NewVector Group Inc.

use in denser city areas where travel is
less than 30 mph. Hence, it is “walk
about” service rather than the “zoom
about” cellular service where vehicles
travel 65 mph down the interstate.
Personal communications systems
are evolving to complement cellular sys-
tems, not replace them. Low traffic den-
sity and high-speed hand-off situations
will remain in the cellular domain.

communications network services. It
manages the automatic roaming and
the transportable personal features that
follow people as they move about. Even
when these evolving capabilities be-
come available within cellular systems,
today’s cellular systems need to be sup-
plemented in two essential dimensions:
capacity and signaling.

The capacity on cellular will not han-

dle all the impending demand. Also,
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PERSONAL COMMUNICATIONS NETWORKS

the present analog

common air inter-
face does not permit
both signaling and
voice to coexist si-
multaneously dur-
ing a conversation.
This severely com-
plicates and limits
the features that can
be implemented. For
example, it becomes
nearly impossible to
create the equiva-
lent of a multiline
business key tele-
phone set even
though the micro-
processor in the
handheld unit has
sufficient power to
manage such com-
plex features. The
bottleneck becomes
the inability to pass

Figure 1

PCN NETWORK calls. It becomes
possible to ring the
phone differently for

POCKET PHONE w’iI»CROCELL CllJST‘Eo_l:mCONTROU.ERS Nm%%-s different classes of
R caller identification
> L Dbke i Y groups. In fact, one
L Toophona / class of callers can
— “’ N be given no“20alert-
who ing at all so that the
S Bl — / called party is not
T N = bothered by anyone
<t P S except the secretary
—— 4 I or spouse.
e JT » OUMTERONIROMER. "N = The telephone
i \ ] Al = Cobaae number of the call-

N__ /S ing party can be
stored during times
when the ringer is
turned off or the
phone is not an-
swered. Thus a user
not only sees that
someone called, but
also gets the calling
telephone number.

control information in parallel with the
voice information.

Hence, the two major needs of the
next generation of technology beyond

today’s AMPS cellular centers on pro-
viding much higher capacity than to-
day’s cellular architecture conveniently
allows and a rich in-band signaling
channel coexisting with the voice chan-
nel to support the feature-rich capabil-
ities of the advanced intelligent net-
work.

The new personal communications
systems consist of pocket telephones
that transceive low-power radio signals
with an associated microcell base sta-
tion transceiver, as shown in Figure 1.
Multiple microcell transceivers become
linked together into a regional coverage
area by a microcell controller. The mi-
crocell control in turn connects to the
public switched telephone network or to
a mobile telephone switching office. The
personal communications system uses
digital radio technology that combines
the simultaneous transmission of both
voice and signaling information usu-
ally combined with a multiplexing
scheme that puts several simultaneous
calls on one radio carrier.

Advanced intelligent networks

Because economics drive system ar-
chitectures to multiplex digital formats,
several additional system benefits ac-
crue as attractive features of a digital
multiplexed format. The combination
of multiplexed voice channels and a sig-
naling channel associated with each

that existing in the 1970s technology of -

voice channel provide a host of system
, capabilities ranging from simplified sys-
! tem control to supporting advanced in-
telligent network services.

The system control becomes a dis-
tributed, intelligent architecture be-

cause the signaling channel exists be-

Wthe today'g c;aﬂular
- can and will continue

~ to grow, the cost to

| provide service will

tween the handheld and the radio base
station, and between the radio base sta-
tion and the network. Thus, a control
| channel exists from top to bottom: from
Signaling System 7 to the handheld
unit. With such a facility the control
network for personal communications

A sampling of some of the control ca-
pabilities and the features resulting
from connectivity to an advanced intel-
ligent network follows.

Priority call alerting

The signaling channel also presents

party to a variety of classes of incoming

can be both distributed and intelligent. |

more flexibility in alerting the called |

Hands-free service

Some incoming calls may receive a
“hands-free” answer, i.e. a short tone in-
dicates the incoming call gets answered
and the czll ends up in a speakerphone-
type mode immediately.

Thus, one class of callers gets through
to the phone immediately. It may be a
useful feature where a closed user group
wishes to be in an immediate conference
call mode with several other people
within the same user group. If one
member of the group has the phone
turned off or is temporarily out of range,
once the phone becomes active it will im-
mediately be brought into the confer-
ence call.

Distinctive alerting with call waiting

With the signaling channel separate
from the voice carrying channel, the
basis for feature-rich service is pro-
vided. The separate signaling channel
presents user friendly alerting options.

For example, when the calling party
identification gets passed over the sig-
naling channel along with indication of
a call waiting feature while a user is en-
gaged in an call, the handheld unit can
easily insert a special alerting tone in
the called party’s speaker to indicate the
class of the user. Because the handheld
unit inserts the call waiting indications
locally, the other party on the existing
call does not hear the call waiting alert.

If the call is from a user-defined high
priority caller such as a spouse, boss
or secretary, the tone can so indicate
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PERSONAL COMMUNICATIONS NETWORKS

such a caller. If the caller is a lower
priority caller a second and distinct
tone gets presented to the called party.

Personal status indication

Another option is the ability to treat
incoming calls with different answer
treatment as a result of different ac-
tivities during a day. For example, a
surgeon may have a call greeted with “I
am in surgery. Please leave a message.”
The answering message is generated
at the handheld after the call is an-
swered by a non-ringing handheld. The
handheld then activates a call transfer
to the voice mail where the caller then
can leave a voice message.

Rather than having to change the
messages on the voice mail box each
time the user changes status, the hand-
held unit can store a limited set of pre-
recorded short messages. When the user
turns off alerting, a message for the
caller can be selected.

Status information

The signaling channel could be used
in an outbound manner from the hand-
held to carry low-speed data such as
user or system statusing information.

Suppose the telephone is in an appli-
ance repair truck. Status information
such as “arriving at customer location,”
“completed repair,” or “leaving for next
job” could all be sent back to the fleet
dispatch operation center via the sig-
naling channel without making a tele-
phone call. The data would flow in the
equivalent of an X.25 datagram mode.
Thus, it becomes practical to have sta-
tus radios with vehicles or people that
only have status information data ca-
pability and no telephone capability.

Voice and data co-existence

The multiplexed radio link provides
the mechanism for mixing voice and
data traffic. Voice channels can just as
well be used for data traffic. Some of the
voice channels could even be reserved
for X.25 data protocols. One voice chan-
nel can be subdivided into several very
low speed data channels. Conversely,
several voice channels can be consoli-
dated into higher speed data channels.

Therefore, a variety of data options
become possible by enhancing rather
than replacing the common air interface
multiplexing format. The enhancements
would be the addition of new control
messages in the signaling channel that

control new types of calls in the “voice”
channels, e.g. data circuits. Thus, new
data terminals with various data pro-
tocols can be added in the future with-
out disrupting the signaling protocols
that exist.

The existing handheld units would
simply ignore the new messages, be-
cause they would not recognize the new
signaling messages. The original hand-
helds continue to operate with their
features independent of the new fea-
tures and their associated signaling
messages.

System control attributes

The system control characteristics of
a digital multiplexed system include
some key capabilities, the first of which
is the “soft hand-off.” With multiple
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Free Copy:
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Catalog is packed with more
products than ever from fine
names like Aervoe-Pacific,

Tyton, Multilink, your orders— within
Master Lock, Bu d co 48 hours. Call for
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The Industry Standard In
Drop Markers.
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Reducing the cell size
is the key driver for
dramatic increases in
capacity. Capacity
grows in inverse
proportion to the

square of the cell size.

calls on one radio channel, the deter-
mination of a hand-off request can be
made by the handheld unit.

Soft hand-off

This works as follows: Suppose the
conversation takes place in call slot A.
Then during call slot B, the handheld
can be checking signal strength of other
nearby base stations and doing a com-
parison for the purpose of requesting a
hand-off. If a hand-off should be neces-
sary, the handheld can either request a
hand-off in the signaling channel in call
slot A or can request hand-off of the
new base station in the signaling chan-
nel of call slot B.

In either case, the existing call con-
tinues simultaneously with this system
management function. When a hand-off
initiates, the call is transferred to the
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new base station by first forming a con-
ference call with the old and new base
station. In call time slot A the handheld
transmits voice with the existing base
station and in call slot B the handheld
transmits voice with the new base sta-
tion. Shortly after the conference call
gets set up, the first base station gets re-
moved from the conference, leaving the
call on the second base station in call
slot B.

With this method of hand-off, the peo-
ple on the call never experience an in-
terruption in the conversation. More-
over, the hand-off calculation is done in
the handheld and does not burden a
base station or cellular switch with a
heavy computational load. It gets dis-
tributed where computational capacity

signal strength from two different re-
ceiving antennas and pick the best one
for the handheld unit. On a third call
slot the handheld can receive the in-
coming voice and signaling from the
base station. On a fourth call time slot
the handheld unit sends out a return
burst of voice and signaling informa-
tion on the handheld to base station
radio carrier.

It then has six call time slots left to
calculate the signal strength of an ad-
jacent base station to check on whether
a hand-off needs to be requested. Two
call time slots are used to change radio
carriers to another base station’s fre-
quency, one time slot to make the mea-
surement, and two time slots to return
to the home base station carrier with

Time sequence of hand held operations
Serial TDMA digital data format

Time | Time | Time | Time | Time
slot slot slot slot slot
10 1 2 3 4 5

Time | Time | Time | Time | Time
slot slot slot slot slot
6 7 8 9 10 1

L Receive data

1 Return to home base

—— Measure power new base

Switch to new base station frequency

Tansmit data

L Measure receive power at antenna #2

Figure 2

L— Measure receive power at antenna #1

is available.

The concept of a soft hand-off has ad-
ditional advantages for any voice band
data traffic. If the call contains 2400
bps voice band modem signals, the soft
hand-off will be much friendlier to ex-
isting modem algorithms. Because
modems hang up the telephone line
when the carrier drops, any long inter-
ruption of the carrier will disconnect
the modem call. With soft hand-off the
carrier will not be interrupted—al-
though it will be corrupted momentar-
ily during the call transfer. Most modem
error recovery schemes will automati-
cally recover from such a hit.

TDMA soft hand-off example

The implementation of soft hand-off is
important enough to examine a time
division multiple access (TDMA) ex-
ample in much more detail. Suppose
the system will support 10 calls on one
radio carrier, as shown in Figure 2.
Then, during two consecutive call time
slots the handheld unit can measure

time to spare before the cycle repeats it-
self—with the exception that a different
neighboring base station will be mea-
sured on the next cycle.

The spare call time slot in the frame
provides margin so that base stations do
not need to be synchronized relative to
each other. If one is skewed half of a call
time slot with respect to the other, the
handheld has time to wait for the call
time slot to show up. This eliminates
complex mutual synchronization of base
stations with each other.

In the case of a code division multiple
access (CDMA) system, the fact that
multiple calls exist simultaneously and
independently of each other provides
the same soft hand-off attributes. When
the same radio carrier is used in all
cells, the handheld unit simultaneously
receives from both base stations and
calculates the appropriateness of initi-
ating a hand-off at the same time it
continues its existing link to the present
base station.

To calculate hand-off, the handheld
must be able to measure the power of a
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neighboring base station by decorrelat-
ing that particular base station’s direct
sequence identification code. For the
corresponding base station to receive
from the handheld unit, the base station
must know the handheld’s unique di-
rect sequence code.

Synchronized base stations

For the handheld unit to communicate
simultaneously with two distinct base
stations, all base stations must be syn-
chronized within a fraction of a bit time
and all base station and user codes must
be communicated to appropriate hand-
helds and base stations, respectively.
These system control issues must be
handled appropriately for a robust sys-
tem design.

over several revenue producing calls.
In addition, the radio system becomes
much simpler because multiple radio
carriers do not have to be combined for
one set of antennas with all its associ-
ated costs.

Antenna placement

For high-density mobile communica-
tions, many calls will exist at each base
station. Should the low powered radios
be assigned to the 1.8 GHz to 2.2 GHz
bands as the FCC has proposed, then the
antennas will be small and easily placed
in buildings or outdoors on buil<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>