















































































































































































































































































































































































































































































































































government and industry.

As discussed in the introduction and life styles section of our report,
these broad-band systems will have a profound effect on our way of life in the United
States in the '80's.

3,0 In the opinion of IED/EIA, it is too early to set specific industry
standards. As an industry association experienced in the field of standards, we
will of course stand ready to eStablish appropriate technical standards when pat-
terns of approach appear to be jelling. In this period of early development, the
Commission should encourage the testing of new innovative systems and service con-
cepts to assist in determining ultimately optimum systems.

4,0 Only the transmission plant (both the switched video telephone networks and
the broad-band communication network) should be regulated basically through local
structures. Interstate interconnections may require national regulation. The in-
formation services carried by the broad-band communication network should not be
regulated nor should the attachment of all associated terminal equipment required
for providing such services be regulated.

I, INTRODUCTION

1.0 The Potential Impact of Broad-Band Communication Networks on the National

gcology, Social System, and Standard of Living.

Eighty percent of the people in the United States live on less than 10%
of the land area. No other vertebrate congregates in such masses as man -- it's
not natural. Man has tended to cluster in cities because at the time of the indus-
trial revolution, these areas were the sources of energy (coal, water, and electri-
city). With the advent of broad-band communication networks, man will have the op-
portunity to live in significantly less dense population centers - in more rural
areas and yet have the tools available to communicate for business, entertainment,
and sociological purposes,

It is particularly interesting to note a historical parallel to the op-
portunity before us in communications. At the turn of the century, electricity
as a national resource started to develop. Here was a better way to move, at low
cost, massive amounts of energy from central sources for the individual plants and

= e




homes where it was needed. Broad-band communications via cable are in a similar
early state of development - only now we are talking of moving at low cost, large
amounts of information from central sources to the individual plants and homes
where it is needed. If we are to learn lessons from the past, we must also note
the character of the early growth phase of electricity.

The electrical industry had a wide variety of starts. New York and other
cities were wired first with DC and until the mid~60's there were still many sections
of the United States with 50 cycle power and 25 cvcle power. However, as the indus-
try developed it became apparent that the most efficient distribution systems would
use 120 volts 60 cycle systems. And this system has now prevailed. But the growth
of the electrical energy would not have been anywhere near as rapid if early con-
straints in the form of untried standards or protection of the status quo had been
applied.

Broad-band communications is the tool not only to provide a means for
new styles in human settlements, but also to rebuild, in a sociological sense, the
crowded inner core of major cities. Broad-band communication systems using cable
can be structured to promote small, self-determining communities within the massive
megalopolis. Through these, city dwellers can find order, identifiable territory,
community pride, and opportunity to participate and vote on matters that can be of
local option -~ education, cultural pursuits, recreational interest, etc.

Such wide-band systems in the 1980's appear to IED/EIA to be an absolute
necessity if the nation is going to find real solutions to national pollution, ur-
ban traffic, and inter-city transportation problems, These systems which would al-
low many persons to work at or near their suburban homes. They would alleviate, in
a major way, each of these problems which are continuing daily to become more and
more serious.

In part V of Docket 18397, the Commission has cracked the door to a new
world. We urge that it now be opened wide to wholly new approaches by bringing the
full capacity of broad-band communication networks into national service at an early
date.
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2,0 Method of Preparation of Filing

In organizing our studies to provide a meaningful response to Part V of
Docket 18397, it was first necessary to forecast life styles in the late '70's and
early '80's, Then, based on the needs of the home, business, and government at this
time, we designed services to meet these needs. Subcommittees were set up to analyze
both the life styles of the late '70's and early '80's and services. A techno-
logical-economic subcommittee was organized to determine the technical and economic
feasibllity of the services required, and lastly, a subcommittee to propose a regu-
latory environment which would allow such services to become available to the pub-
lic in an optimum manner.

The positions taken in this response to FCC Docket 18397, Part V have
been arrived at by the representatives of diverse industry interests, in an attempt
to detail the best interests of the public and this industry's service to the
public, The positions must be considered as consensus positions in which not every
member of IED/EIA concurs on all points. Where member companies are filing indi-
vidual responses, they will, of course, stress those policy considerations that
they believe to be of particular significance.

A number of meetings were held of the subcommittees to analyze their data
and to report to the total group. The filing represents the results of these meetings
over a period of more than six months by representatives of a number of electronic

manufacturers and guests who were present at and who addressed the meetings.

3.0 Filing Description

Our filing is structured around our expectations of the future life styles,
and services which would fulfill these life styles. The technological feasibility
of these services is then reviewed followed by the economic support for the hardware
and software required. Lastly, the proposed regulatory environment is discussed.

We then attempt to answer those questions that we suggested as a first
phase analysis of broad-band communication requirements in our filing of June &
on Part V of Docket 18397, These questions are Number 1 and 2 on page three of the
filing, and Numbers 1, 2, and 3 on page eight of the filing.
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11, SOCIO-ECONOMIC ENVIRONMENT (Life Styles in the Late '70's and Early '80's)

The world of 1980 will be the result of developments in the economy, the
geopolitical arena, and in social patterns during the intervening decade. These
factors will influence and be influenced by the development of technology, with a
spectrum of new "services'" becoming available to business and to the individual by
1980.

The concept of a '"managed" economy free from prolonged recessions as de-
veloped over the last decade should function equally well over the next. With rea-
sonable increases in productivity, the ability of an affluent society to purchase
non-essential but highly desirable communications services seems assured. The busi-
ness community of 1980 may find operations fiscally unsound if they do not utilize
advanced communications services as a major thrust forward for improved productivity
in the service segment of the economy,

The primary effect of the geopolitical patterns on the world of 1980 is
expected to be economic¢A continuation of the Vietnam War to 1980 does not seem rea=
sonable, but the maintenance of effective détentes with major powers may be a require-
ment. Substantial funding will probably be diverted from the external conflicts to
internal wars on illiteracy, malnutrition, underemployment, urban decay, and a de-
teriorating environment. The thrust of effort in 1980 is expected to be toward a
substantial improvement in opportunities for the disadvantaged with commensurate in-
crease in the demand for communications services.

There are many social patterns now developing which can significantly af-
fect the demand for broad-band communications services in the 1980's. Those social

patterns expected to create significant demands for services possible through the

availability of wideband communications networks to the business community, educa-

tional institutions, local and federal government, and to the average homeowner are:
1. Work activity - speeding information flow (e.g., mail)
Communication - providing for interactivity with computers
Tranzportation - untangling travel congestion
Life support - combatting crime, urban congestion
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5. Education/culture - extending availability and support
6. Recreation - providing variety in entertainment to the home
7. International business - sharpening our competitive edge

l. WORK ACTIVITY - SPEEDING INFORMATION FLOW

Problems expected to result from a congestion of local and national systems
for the free and rapid flow of information essential to the conduct of business, edu-
cation, government, and home activity may be equally as serious as those deriving
from crime and the urban crises if alternative means are not applied before 1980.

The cost of paperwork created by business in the United States is estimated
at tens of billions of dollars annually. Should this more than double within the
next decade as expected, this mass of paper will be sufficient to block communications
channels as they now exist. If we assume a continuing proliferation of Third Class
mail to consumers superimposed upon the business volume, it bccomes apparent that phy-
sical transfer as we now know it will become impossible.

The analysis of the content of the U. S. mail made by Arthur D. Little, Inc.
for the Kappel Commission provides for the first time an insight into the changing
character of the mail in the United States. The conclusions are summarized below:

(a) What's In the Mail?

Fraction of total mail volume consisting of:
L ERANBRCE LONE O b e aries »e wasin s e n s s o ie s Inl nis e S
(Mail containing a check, money order,

bill or statement of account, purchase

order or question about an order)
AdVertiSing..............................-........ 26%
Correspondence..‘.I..'.Il..l‘.l.......‘.l.l....ll. 220/0
PerSonRlises s sne LIfk

BusinesS..ceeseseee 5%

Government...eeeeee 4%

Magazines and NewSpPAPETS...cssecsceccssssnssnsssss 11%

Merchandise..............o-..---.-o..-...‘-....... 1%

First-class mail consists principally of transactions and correspondence,

comprising together 62 percent of total mail volume. From the above figures, one
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observes that transactions (business-to-household and business-to-business) are
65 percent of the first-class mail volune.

(b) Senders of Mail

Fraction of total mail sent by:
BUSINe RO ot v e v ibrisbosibinnecsspoessppobssasssvnsn {376

Business to household.....e.. 47%
Business to business......... 26%

HOuSeholdS......-.-.-.........-..-.---...--....... 210/0

Household to household....... 14%
Household to businesS...ceess 6%

Govermnt-.ooo.o..o.t.----.oon-outol:.ooul|-ol-o- 679

Recipients of Mail

Fraction of total mail-volume received by:

BOUnBhoTa8 «os 556 boninadosnsons nnssadassmanuinesodie 00%

BRUVIDBO8E0 . . s o bonsssarusoesnnbossrrssosasinsed veks 330

COVRrDmeNt, . ssvssssvaneressssanesnsssosnsavsesscven Lk

Local Mail

The distribution of local mail from business senders to households is:
LOCRL.vsscsisssassavesnvorissnsonnsnvionsscivsrsss 33%

SR PO s 4ots hracann s o8 ¢ 8 n 6 085 5 o &+l oo n e & alamesa o 007

QUL OFL BEREG csvsvsvscessnvssosssssannssonansenviss 40%

The fraction of all mail that originates locally is 33 percent on a national
basis. In New York City, which is the headquarters of so many businesses that deal
directly with the public (banks, department stores, credit card organizations, etc.)
the percentage of local mail is at least 50 percent.,

The primary impact of the above will be on the U. S. Postal system. It has
been estimated that at present growth rates, over 108 billion pieces of mail excluding
checks, will be handled annually by 1980. Delays and transportation bottlenecks both

short and long haul are expected to develop in spite of automation and transportation

improvements., This will foster the development of soft transfer systems with greatly

increased use of facsimile. By the late '70's these devices should be in wide use,
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These will require a substantial degree of broad-band communications capability on
a nationwide basis.

The use of computers has largely been confined to in-plant operation, but
time sharing of centralized computers is now becoming a widely accepted practice. The
next phase of the development is expected to be greatly increased use of communications
channels to tie high-speed computers together. Broad-band networks will be vital to
these functions.,

The use of Management Information Systems is expected to proliferate rapidly
in the mid '70's, These systems will rely heavily upon access to computers on site
or remote, and upon rapid storage and retrieval of data from huge information banks.
Multi-divisional plants will require extensive use of communications networks capable
of high-speed information exchanges combined with the facility to transfer the "human
image" by videophone and accessory graphic devices. This will create a significant
demand for inexpensive wideband data channels due to the aggregate volume anticipated.

The financial community estimates that before 1980, we should be conducting
almost all our fiscal operations, business and private, without the interchange of
money or paper. In this fiscal utopia, the non-transferable, uniquely identifiable
credit card becomes all important. While a simple card may suffice for small ordi-
nary business transactions, it is expected that a valid signature will still be re-
quired to commit large fundings. Large complex orders or instructions, e.g., way-
bills, with a high information content, will require a hard copy to validate. Fac~
simile affords a simple means for essentially error free transmission of signatures
and data. High degrees of degradation in output quality can be tolerated before a
signature or number becomes unrecognizable. A single bit error in alphanumeric trans-
mission may result in huge errors.

A related problem, the automatic transfer of stock without the need for
certificates, is already serious. A degree of computerization is already being ef-~
fected. A "soft" stock transfer system should be functioning long before the checkless

system, probably by the mid '70's.

The proper functioning of all soft fiscal transfers will require the esta-
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blishment of huge data banks. These will contain personal data on credit, business
fiscal data and complete data on ownership of securities. Data will be fed into
these storage systems at all levels from the simplest Touch Tone* telephone to the
interchange between storage banks. Much of the information will be accumulated at
central points for subsequent transmission of high data rates. This requirement,
plus the "talk'" between data banks, will create large demands for high data rate
broad~band communications.

By 1980, the development of interactivity will foster the application of
man-machine systems for shopping, banking, self-educating, and utilization of infor-
mation services from the home. These computer-like display devices will require the
use of a wideband communications network for distributing data from a central source
to a community of users. Every user is to have the capability to select or control
the information desired by means of a narrow band link back to the center of distri-
bution. These services can only be supplied by an equivalent to current CATV distri-
bution systems modified to provide narrow band transmission capability back to the
"head end."

2, COMMUNICATION -~ PROVIDING FOR INTERACTIVITY WITH COMPUTERS

The proliferation of computers, although progressing at a slower rate in
the late '70's will result in a total installed value of computers at about $100
billion by 1980, The ubiquitous computer will be essential to efficient operations
in business, scientific, and educational institutions, By 1980, home computers will
be a luxury item in the more affluent homes.

The exposure to interaction with a computer will have started at an early
age as the education process becomes increasingly computerized. Members of the sci~
entific community will become so dependent upon computer assistance that they can no
longer function efficiently without interacting with a computer, Business management
will be making extensive use of Management Information Systems by 1980. Complexity

of the interactions plus sheer volumes of data will make preprocessing and mass stor-

age of data essential. Astute managers will be confining work to a rapid monitoring

* Registered Service Mark - AT&T




of operations with on-line manipulation of decision alternatives to achieve optimiza-
tion of management actions. The acceptability of the interactive process in education,
science, and business will lead to the utilization of the technique at home, initially
through a time sharing, but subsequently, with small computers. A status syndrome
similar to that relating to '"Lincolns or Cadillacs" should develop and increase the
consumer use of computers.

The result of these developments is expected to be in the birth of an
"interactive society'" by 1980, Interactivity with a computer will become a way of
life and an increasingly important status symbol. As post 1980 generations develop,
they may be so highly dependent on the computer that scratch pad calculations will
no longer be used. Creative composition directly with computers is a distinct possi-
bility. The effect in 1980 will be a society with a rapidly growing appetite for com-
puter based devices with attendant broad-band communications requirements.

3. TRANSPORTATION - UNTANGLING TRAVEL CONGESTION

Projections of air, interurban rail, truck, and automotive transportation
growth indicate strong possibilities of saturation before 1980 unless massive im=
provements are accomplished. Air travel is even now on a marginal basis with perturba-
tions caused by weather or controller slow-downs resulting in substantial airport
congestion and delays. Normal growth in air traffic will require abnormally fast growth
in airport and airway facilities to compensate. At present rates of progress, this
does not seem possible. New interurban systems offer promising opportunities to off-
set local automobile congestion. The construction of effective systems such as BART
require many years to complete, extensive fiscal resources, and such xojects are
fraught with political problems. Only a few will be in operation by 1980. Highway
construction has barely been able to meet tle growing traffic volumes. Future fund-
ing is expected to be minimal with a growing tendancy toward saturation. By 1980,
alternative means to the individual use of automobiles will be utilized such as piggy-~
back freighting and highway towing systems to minimize the number of vehicles,

The result of congestion of airways, railways, and highways will be the use
of trip alternatives, with an increasing load on facilities caused by the need for
communication in support of travel. An effective alternate to travel by any mode will
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be the extensive use of communications facilities to create "pseudo-trips." The
videophone is an example of a communication system capable of substituting for
"physical" travel. The effectiveness of video telephone travel can be extended by
adding facilities for transmission of documents, handwriting, sketches, and detailed
drawings. Communications systems needed to untangle traffic congestion will add
considerably to the use of existing telephone services but will impact most heavily
on the use of mobile frequencies where congestion is already a serious problem.

4, LIFE SUPPORT - COMBATTING CRIME AND CONGESTION

The rapid increase in crimes of all kinds is one of our most serious na~
tional problems.

Crime statistics of the last decade show no signs of abatement in rates
of growth, While crime against poverty exhibits the largest increase, all serious
crimes continue a growth trend.2 The President's commission on law enforcement has

indicated that "Age, urkanization, and other shifts in the population already under

way will likely operate over the next five to ten years to increase the volume of
3
offenses faster than population growth,

The ability of local law enforcement agencies to cope with the growing in-
cidence of crime can be expected to decrease steadily, unless alternative means for
supplementing the man on the beat can be applied. The application of modern elec-
tronic techniques for surveillance and detection will provide this supplementation

but only if the electronic devices are systematically interconnected by broad-band

communications networks.

Over the next decade, the technologies of telecommunications should provide

increasing support to deal with national and local crime problems. Items such as

facsimile pictures of criminal elements rardomly accessed to facilitate rapid identi-

fication, and closed circuit video scanning of streets, merchandise, vaults, etc,

Refer to Dept. of Justice, Federal Bureau of Investigation;

R annual report,
Uniform Crime Reports for the United States.'

Task Force on Assessment, the President's Commission on Law Enforcement and
Administration of Justice, Crime and Its Impact -~ An Assessment, U. S. Govern-
ment Printing Office, Washington, 1967,
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are two illustrations of the needs of broad-band service in this area. This activity
should be developing both within the public and private sector.

De~urbanization of the central city not only causes degeneration within
the core, but also creates a mass exodus to suburbia of all those affluent enough
to escape.

By 1980, 100 million, or 40% of the 250 million Americans, are expected to
live in the suburbs of metropolitan areas. Ninety million, or 36%, are expected to
live in small towns and rural areas. Only 60 million, or 24%, will live in the cen-
tral parts of the large metropolitan areas.

From the business point of view, the suburban population will be by far the
most important as it is expected that the residents of the suburbs will earn about
50% of the total family income in the United States.

The suburban areas should have the highest share of the better educated
population., This group is expected to fill the professional and executive positions,
By 1980, the suburbs should have more than one-half of total discretionary purchasing
power in the United States.

The exodus to suburbia will develop new centers for communication as new
concentrations of activity develop outside the central city core. This will result
in greatly changed communications patterns affecting all media. As an example,
newspapers will be printed in the suburbs where local advertising can be more effec-
tive and local news of births, marriages, and deaths is of community interest. One
probable development will be the growth of remote printing centers. These will be
located in the suburbs and connected by very broad-band communications networks to
the center city newspaper office., These will be transmitted by high-speed facsimile
to the suburban centers, each of which will add the "local" content and print., Time
will continue to be the most valuable of commodities to newspaper publishers and
wideband facilities a certain requirement.

5. EDUCATION/CULTURE - EXTENDING AVAILABILITY AND SUPPORT

In a recent testimony before a Congressional Committee, John Henry Martin,
Superintendent of Schools in Mt. Vernon, New York, testified that "public education
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is the last great stronghold of the manual trades ... in education, the industrial
revolution has scarcely begun.'

The gist of this testimony and opinions held in the U. S. Office of Educa-
tion and in the National Education Association's Audio-visual Departments are that
teaching is still being done in the same way in which it was done centuries ago: A
teacher standing in front of the class lecturing and using the textbook as the prin-
cipal teaching tool supplemented occasionally by audio-visual aids to demonstrate or
illustrate the subject being taught. As a result, teaching remains probably the only
present day occupation in which, in spite of rising salaries, productivity and out-
put not only have not increased but because of reduction class sizes have substan-
tially declined.

To date, education has not been typified by rapid acceptance of new tech-

nological advances, such as programmed teaching and computers. A major weakness

of their development has been lack of knowledge about how people learn and how com-
puters can be used effectively in education.

However, the survey conducted by the National Education Association in the
spring of 1967 also ascertained which one piece of audio-visual equipment not now
readily available to teachers they would like for use in their classroom. It indi-
cated an increasing awareness of the need for the most modern instruction resources
presently available, television and programmed instruction material. A significantly
higher percentage of the teachers sampled also expressed a desire for computers than
for the conventional audio-visual devices, film and film strip projectors, or photo-
graphs,

The slowly developing trend toward the application of computer aids to
education should have a significant impact by 1980. Increased federal funding, plus
a more progressive attitude on the local level, are expected to result in a substan-

tial demand for equipment and supporting communication services by 1980,

One of the primary assets of a communications system capable of conveying

20 or more channels of video information is in making available a wide selection of
culturally stimulating programs. The availability of broad-band communications net-
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works should lead to the production and use of program material with a cultural
orientation. And since the incremental cost for using one or more channels on a
properly engineered cable system is virtually non-existant, such cultural programs
can be repeated at many different times to fit a wide variety of personal preferences.

6. RECREATION -~ PROVIDING ENTERTAINMENT VARIETY IN THE HOME

A gradual increase in leisure time is expected as work efficiency at home
and in the office is improved by interactive and other electronic aids. This will
create new demands for entertainment. The backbone of entertainment will continue to
be television coverage on a larger scale than present. This will provide a vital
economic base which makes all other uses of broad-band communications from a home inter-
activity center possible. As for something '"new', participation in novel activities
becomes a distinct possibility when an "interactive terminal" allows an individual at
home to communicate visually and orally in real time. Chess, bridge, bingo, and a
host of other leisure time activities should be possible.

7. INTERNATIONAL BUSINESS - SHARPENING OUR COMPETITIVE EDGE

Competition from rapidly developing foreign industrial nations can be ex-
pected to continue. Essential to the growth of productive power for any nation is
an effective communications network. Japan has an effective communications system
and is already laying groundwork for a video telephone system. L. M. Ericcson in
Sweden has just started videophone tests. Germany can be expected to be a leader
in the creation of broad-band networks which will improve their production efficiency.
The early adoption of broad-band communications for improving our own business opera-
tions may be critically important if we are to offset foreign expected competition.
It will be a vital requirement if we are to hold our share of world markets.

III, NEW SERVICES FOR A BROAD-BAND COMMUNICATIONS NETWORK (BCN)

1.0 Broad-band Communications

We visualize new services for BCN's that in aggregate will far transcend
ente rtainment television via cable in importance to the American public. In the
following comments we shall attempt to outline certain of these new applications,
In some cases the need is clear, the technology is at hand, and the economics are

«15«




demonstrably favorable.

The terms "CATV" for community-antenna television and '"CTV'" for cable

television fail to do justice to the potential of the communicati on medium. The
characteristic that is common to the entertainment services so far established and
those considered in Part V of Docket 18397 is that all employ a wide-band non-radi-
ating communication network. It is all too easy to equate wide-band transmission

to conventional television, for that is the one only known and widely accepted ex-

4
ample. Some of the classes of future service to be discussed will bring out the

narrowness of such a definition. Nevertheless, for brevity we shall use the term
BCN in our discussion here to represent the transmission means for all classes of
such service.

IED/EIA agrees with the predictions offered by the Commission in Paragraph
8 of the Notice that the services listed there are both feasible and desirable and
encompass a wide range of potential applications. In our comments, we shall at-
tempt to add support to this viewpoint.

2.0 Who Receives the Message?

A little thought as to the nature of human communication shows that there
is a single originator of the message but the recipient may be an individual, a small
chosen group, or a large inchoate audience. The originator may be a person, an or-
ganization like a broadcaster, or even a computer. It is essentially a single
entity speaking with a single "voice." We may typify it as a person. The distinc-
tions among the various services rest in the differences in the recipients or "ad-
dressees' rather than in that of the senders.

The terms (1) "discre te-address point-to-point service," (2) "multiple-ad-
dress point-to-point service," and (3) "broadcast service" bring out the differences
to which we refer. Familiar examples of the three types are a phone conversation, a

professor lecturing to his class, and the President addressing a radio audience.

4, Just as lighting was the first basis for generation and distribution of electricity
who could have predicted all the ways in which we now use electricity? y

-16 -




3.0 Switched and Non-Switched Services

Separating services into "switched" and "non-switched" types is yet
another method of distinguishing the various classes of electronic transmission
services.

A switched service (or system) is one in which messages originated by a
sender are sent only to designated addressees. A switched service may be circuited
switched where a direct transmission path is established between sender and receiv-
er or message switched where messages are relayed to the receiver by switching cen--
ters in a store and forward manner. Multiple address is available with most switched
services. However, multiple-address is considerably more common with message
switched services than with circuit switched services.

In non-switched services, the communications channel remains unchanged and
all messages are sent to all receiving stations. However, measages can contain ad-
dresses so that the receivers can select (i.e., display and/or print out, etc.) de-
sired messages. By using presently available digital technology great flexibility
in addressing can be provided so that each receiver can be given an individual (dis-
crete ) address. The sender can then select the desired receiver(s) by sending proper
address information with messages. Multiple-addressing can be accomplished by send-
ing each discrete address of each receiver or by establishing and sending a code that
designates a class of subscribers.

Regarding the question of privacy, either network, switched or non-switched,
can enjoy any desired degree of privacy that can be economically justified.

Perhaps the foremost of the switched services for picture transmission is
PICTUREPHONE system now under development by the Bell System. Other broad-band
switched services for data transmission are provided by U. S, and other common car-
riers and are in widespread use. All these are well known to the Commission and need
not be discussed here further. The remainder of the comments on future services
will be limited mainly to the non-switched broad-band services using non-radiating
networks,

5.0 Selected Examples of New Services
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The service catagories discussed in Sections 2.0 and 3.0 allow us to
arrange in a systematic scheme a number of services that will utilize BCN networks.
Table I is such a listing.

TABLE I
TYPICAL NEW BCN SERVICES

Non-Switched
Type of Addressee Ne twork (BCN) Switched Network

Discrete-Address |, First-class mail 'l. Video telephone
Point-~to-Point
Service Library books 2, Computer data
exchange
Business or personal
status data and
transactions

Merchandise displays
and information

Press services

Composed publica=-
tion material

Computer data
exchange

Protection and sur-
veillance service

Multiple-Address Third-class mail 1. Video telephone
Point-to-Point conference calls
Service Selected visual
data (by cate gory)
of limited public
interest

Classroom instruc-
tion material

Press releases

Broadcast Services Entertainment
television

Audio-visual
educational
material

Audio material
such as news,
background music,
advertisements, or
lectures

.




TABLE I (Continued)

TYPICAL NEW BCN SERVICES

Non=-Switched
Type of Addressee Network (BCN) Switched Network
Broadcast Service 4, Visual data of

general interest
5. Selected visual
data (by category)

of general interest

6. Newspapers and
magazines

Three examples from the list of Table I will be described in more detail
to illustrate cases where the need and usefulness of the service already appear to us
to be evident., These are (1) an electronic mail service for first-class mail, (2)
a home library service, and (3) a facsimile data service.

5.0 Electronic Mail Service

The feasibility of transmission of letters and documents by facsimile
over a TV circuit and at rates of 15 to 30 pages per second was demonstrated experi-
mentally over twenty years ago.5

A short time later recording from a cathode-ray tube by a dry electrophoto-
graphic process was also achieved. More recently, prototypes of low-cost facsimile
recorders as noted in Section 5.1 have been devised,

One can visualize an electronic mail system for first-class mail in which
the service will be developed in two successive stages: an initial intra-city service
using BCN facilities and later a nationwide service probably using earth satellite
relays for interconnections of the individual BCN nets.

One may examine the intra-city system in more detail. It will be referred
to as BCNX., In a city, local mail can be posted in an "electronic mail box" on the
street, in an apartment building, or in a business office. An exact copy is then

5. Bond, D. S. and V. J. Duke, '"ULTRAFAX," RCA Review 10, 99 (March 1949).
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reproduced in the addressee's home or office within minutes, even at peak periods
of traffic.

The sending station or scanner is connected by coaxial cable6

to the local
central office. There may be one office in a small town and many in a large city.
One office may serve a population of 50,000 persons. In each office there are video
buffer storage units, a data processing unit or computer incorporating a central ad-
dress and coding memory file, and a traffic concentrator. Outgoing circuits feed the
BCN network in one or more of its wideband channels.

At each home or receiving office, the facsimile recorder is connected to
the BCN network just as is done with a television receiver. The coded address causes
the recorder to operate automatically for the duration of the transmission and produce
a "hard" copy folded and sealed automatically for security and ready for hand delivery

to the ultimate recipient.

The reed for a radical improvement in postal service in the United States

was been stated by the Kappel Commission.7 Their report points out clearly the

crisis in the Post Office. It proposes the establishment of a public or quasi-public
Postal Corporation and full application of modern technology.

BCNX service can be competitive in costs with the present postal rates. It
is economically attractive to the home user provided he uses the facsimile recorder
for other services to which it is well adapted.

6.0 Home Library Service

The principal elements of the BCNX electronic mail system can also provide

a new service to the home or business user. This may be called the electronic home

library service (designated BCNL). With such a service avallable a reader can request

a book or periodical from a large central library, using a narrow-band channel to the

library (a phome circuit or the BCN network itself.) The desired book is then '"trans-

This may comprise the BCN itself 1if two-way transmission is provided.

President's Commission on Postal Organization, '"Toward Postal Excellence"
Government Printing Office (June 1968).
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mitted" from microfiche, microfilm, or video tape, page by page, and received via
the BCN network on a dedicated wide-band channel.

Several modes of operation are possible. In one, the entire book or selected
article is transmitted at the maximum reception speed of the user's facsimile recorder.
Several hundred simultaneous transmissions in time-division multiplex are possible
with 6=MHz BCN channels and reasonable recorder speed.

As an alternative, a soft-copy display can be used. Each page is transmitted
and stored at the receiver for reading. When the reader has finished one page, he
signals for the next page, and this is transmitted in a small fraction of a second
with no perceptible delay. This is another form of time sharing of the broad-band
channel.

To get a feeling for the capacity of a broad-band channel, it is of interest
to note that in the demonstration described in Reference 5, the entire text of 'Gone
With the Wind" was transmitted in facsimile over a television microwave circuit in
slightly over two minutes.

In its early stages a library service would undoubtedly be limited in quali-
ty of the recorded images. The goals of graphic arts quality, color repwoduction,
and other refinements will gradually be attained as technology advances and as pub-
lic demand develops. BCN offers a favorable tranamission medium in band width and
propogation characteristics for such growth in image quality.

7.0 Facsimile Data Service

Another potentially important service utilizes the same recorder equipment
in home or office as for types BCNX aad BCNL but provides selected visual data by
cate gory. This service, to be designated here as BCNH,_differs from those just des-
cribed in several respects. The material transmitted in facsimile (hard or soft
copy) is selected in advance by the sending organization (e.g., broadcaster) for its
interest and appeal to either limited groups or wide population segments, The user

8. The Library of Congress encouraged this demonstration of a means of making its

vast collection available to every U. S. citizen., The public showing was given
at the Library in October 1948.
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selects the desired category and receives promptly up-to-date but generally brief
material on that one topic. Each item may consist of one or several pages of text
and illustrations and is transmitted repeatedly at frequent intervals. Each such
item bears a catégory code. The user sets the decoder in his recorder to select this
code, and when the mate al is transmitted, the receiving unit is automatically
started up to receive the facsimile transmission.

In one experimental arrangement, this system has been multiplexed with
a broadcast television transmission, the facsimile signal being transmitted during
the vertical blanking period. Field tests with which the Commission is familiar
have been conducted during the last several years on Channel 4 in New York City
and have demonstrated compatibility with television and the technical feasibility
of this facsimile service.

It must not be inferred, however, that the selected visual data service
must be associated with a television transmission and must use the vertical blank-
ing interval. Far greater freedom of choice of transmission standards and quality
of recording is available when CATV facilities are available. Channels regserved
exclusively for this service can give large numbers of categories of data, improved
image quality and size, or greater transmission rates.

The technical feasibility of the facsimile data service we described here
is widely accepted. The public acceptance has not been demonstrated, since an equiva-
lent service does not now exist to provide a measure of the need. The reader will
note the parallel to the case of the telephone demonstrated by Bell at the Philadelphia
Centennial Exposition in 1876; no one then saw any need for such a device. Elsewhere
in these comments we discuss the range of subject matter and the potential educational,
cultural, and utility value of such an information service in the home or business,

8.0 The Role of the Computer in Broad-Band Cable Networks

Community antenna television or cable television as employed up to this time

is characterized by its "single entry, multiple distribution'" feature, wherein a

subscriber's only control over the CATV network is to turn his receiver off or on,

and select one of the number of channels offered for viewing and listening., Under
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existing systems, material available to the subscriber is usually limited to the
following:

a. Normal broadcast TV programs which are captured by a single

high-capacity antenna and piped to individual receivers.
Local program origination, such as local athletic events,
town meetings, local news, etc.

Special information services such as weather reports, stock
market, etc,

Again, the '"single entry, multiple distribution" characteristic of such
systems limits the amount and type of material available to the subscriber and re-
quires only a few channels -- usually not more than ten or twelve.

The mushrooming growth in available information and the demand for access
to this information is bringing about a revolution in communications which will pro-=
duce a profound change in the way society is structured and in the way we live. These
changes will be evident in business practices, in the management and operation of our
homes, in our educational systems, and in our off-time recreation. One of the most
significant changes in communications systems will take place in cable networks,
where these networks will be coupled to computers and where the computer, as a communj-
cations device, will provide a virtually unlimited acceés to information sources for
all subscribers in relation to their needs and within their ability to pay. The com-
puter, functioning as a message switching device will operate as an intermediary be-
tween people and information sources. Through broad-band channels and time-sharing
a subscriber may receive and store printed information for later use while simultan-
eously conducting a business transaction, for example, a transaction with hig bank,
The need for businessmen to travel for conference purposes will be materially reduced
through face-to-face conferences conducted over computer switched networks,

Appro-

priate supporting data for such conferences will be provided on call through com-

puter selection and manipulation of data available at one or more terminals through-

out these networks. In the home, the housewife will be able to do her comparative
shopping without leaving her kitchen, and the children, through computer-aided instryc-
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tion may conceivably receive the bulk of the education at home. In the entertain-
ment field, a subscriber may, through the computer, ask for a program that is of
particular interest to him -- perhaps a stock review or a library book. 1In this
type of environment the distinction between a privately subscribed or a public com-
munications system will be difficult to describe.

These new BCN-computerized systems will provide a greater degree of open-
endedness than anything known today. They will render more services and will foster
a highly increased interactivity among people, within communities, and back to infor-
mation sources and media.

IV. TECHNICAL ASPECTS OF BROAD-BAND CABLE NETWORKS

1. The Basic Communication Channel

Coaxial cable is the usual transmission medium in CATV systems. It is also
used very widely in other broad-band communication installments and it is likely
that much more will be used in the future.

The cable attenuates the signals, therefore, amplifiers and equalizers have
to be spaced out regularly along the cable if the level of the signals is to be main-
tained (Figurel). Since each repeater degrades the signals slightly, there is a limit
to the number which can be cascaded and a corresponding limit to the length of the
spur, depending on the quality of the cable. With existing CATV equipment, the limit
is about 15 miles for a system carrying 12 TV channels -- but trends in the technology
will certainly extend both the distance and the bandwidth in years ahead.

2, Multi-Channel Video Technology Appreciation

It is recognized that bandwidth and distance, which are required for multi-
channel video plus the other contemplated services, have no other common counterpart.
In the telephone networks in this country great care is taken to keep each video
channel separate. Nowhere else are bandwidths approaching the 300 MHz level avail-
able. The so-called wideband microwave systems have 10 to 15 MHz bandwidths and the
L-4 system has 18 MHz. In 1973, the L-5 system is planned for 60 MHz. Presently,
cable television transmits multi-channel video 8 to 10 miles. (Some buried systems go
15 miles - that is stretching it with today's commercially available hardware.) Other
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cable video systems, like the Telco studio to transmitter A2A and equivalent are
limited to one television channel per cable pair.

3. Two-Way Operation

Some two-way services can be provided at a reasonable cost in the type of
broad-band system being considered ~- although until the advent of digital systems
it will be hard to ensure privacy.

The anticipated return services have this form: a number of users require a
facility for sending messages to a prescribed common plant. A sufficient number of
channels would be set aside for this purpose in the broad-band system to which the
users are connected. When a user wishes to return a message, his connecting unit
would search through the return channels until it found one vacant. This channel
would then be marked with the user's individual code signal during his message. Suit-
able electronic connecting units are practical, but they would cost much more than the
directional couplers used for one-way communication,

Because the total return channel capacity might have to be divided among
many messages being sent out at once, it is expected that in the near future only a
narrow band will be made available for each. A separate cable could be used for re-
turn messages. Another solution places both forward and return channels on the same
cable using different spectrum slots. (See Figure 2,) Only two bands should be used,
for simplicity, and the industry would benefit if it were to establish an early agree-
ment on this and other aspects of cable "spectrum" allocation.

4, Service Requirements

A general classification of present and anticipated services is shown in

Table II.

Good reliable service is likely to do more to stimulate the growth of the
broad-band telecommunications industry than a direct attempt at growth by over-eager
cost-cutting. The simple methods of v.,h.f. frequency-division multiplex used by
CATV operators is well suited to local broad-band service, but it has the character-

istic that noise increases and overload margins decrease in proportion to distance

along the cable from the head end. It is possible to design and operate a cable 8ys~
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tem of this type so that minimal degradation is perceptible to any subscriber, but
there is a real risk of non-uniform service.
TABLE II
The Present View of Non-Radiating Basic Services
Classification: A available readily
B available less readily, expected to develop
C planned to become available shortly

D expected to become available before 1980

NOMINAL
CIRCUIT BANDWIDTH HOME EDUC, & IND, HOME EDUC, & IND,

4

teletypewriter .3 KHz A A B
voice 3 KHz A

facsimile 4 KHz to 10 MHz

video telephone 1 MHz + voice

NTSC TV 4.2 MHz + sound

data 40 KHz and up B

1. Classification is by bandwidth and expected principal
use; other types of signal also will be used.

2., High-quality audio channels are offered by the common
carriers, but they are expensive and have few users.

Restricted networks of video telephone service could also
be provided in local broad-band systems. It is expected
that they will use PICTUREPHONE standards.
Some one-way channels could be provided through sub-
channels in existing cable (or radio) broadcast ser-
vices - e.g., in existing f.m. radio channels or by
sharing the flyback time in NTSC television channels,
It may be technically difficult to define and maintain standards for TV
and other services, but it is desirable that the industry should do so. Superior
engineering and technical progress will be encouraged by such a step. It will ulti-

nately lead, for instance, to digital systems with inherent uniformity of service.

5. System Configuration

The IED/EIA would like to underscore the generic difference between the

projected coaxial cable broad-band communication networks and the narrow band tele-
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phone networks. The telephone network is Opt;mized and designed for random point~to-
point voice interconnection and communication.

BCN's are designed for distribution of information from one source to many
receiving locations. The network is like a "tree" with a main trunk and many branches.
Separate 'trees'' could economically serve separate communities of as few as 1,000
homes. Separate 'trees'" could build neighborhood communities within massive urban
centers. The several trees could be coupled to some common distribution channels
and also could choose to tap into separate specialty program sources or interactive
meetings, or games such as each community might desire. By starting with basically
small "trees,'" we can obtain the most flexibility in providing services that are of
interest to a few local communities or to the whole nation.

6. New Tools for New Services

6.1 Facsimile Recorders

Facsimile techniques are very old, and apparatus has long been in commercial
use. But only recently has it become certain that low-cost facsimile recorders can
be built for use in the homes of the general public. Such units employ various types

of dry recording material. Special cathode-ray tubes can provide means to '

'print out"
broad-band information (high resolution - highspeed) if desired,

6.2 High-Speed Coders

Comparatively simple digital circuits now permit coding and decoding for
addressing transmissions to a specified recipient. Likewise new developments provide
privacy of the M@ssage itself. The importance of coding for non-switched networks
was discussed in Section 3.0.

6.3 '"Soft" Displays

<

Several means have been developed for staring a selected frame of a tele-
vision picture and displaying it on a screen. A number of new services can take ad-
vantage of this store-and-erase technique. It can be used when the addressee is to
read a page or examine a picture or drawing, but where there is no subsequent need to
store a permanent or "hard" copy.

5,4 FEarth Satellite Relaying
30




A CATV network is essentially local in character. Many of the future ser-
vices will require intercity links extending across the continent or overseas. Broad-
band relays employing satellites in earth-synchronous orbit are particularly suitable
for such interconnections. An addition, in sparsely populated aress where BCN net-
works are not economically feasible, the new services may be supplied directly to
homes or business locations by high-power controlled-coverage satellites. The
technical feasibility of direct television broadcasting is now widely acceptable.

7. New Channels

Although coaxial cable is clearly the basic medium for new broad-band
services, microwave and millimeter wave radio and wire pairs will also find uses,
A wire pair can carry only one video channel, given a practical degree of equali-
lization, but microwave and millimeter wave offer bandwi ths potentially as great
cable. We cannot expect to use radio indiscriminately because it is a radiating
system, but it is appropriate at present for relaying a few TV channels to many users
where cable-laying is difficult. In the near future, it will probably be practical
to relay 12 TV channels or more, but radio is likely to remain too expensive for
two-way working and rural links.

V., ECONOMIC SUPPORT FOR SERVICES AND TECHNOLOGY

The money to support a broad-~band communication network is dependent on

the general economic environment and the alternate technologies of the period. Con-

tinuation of current trends, particularly in crime, mail, and transporation may pro=-

vide significant impetus for new services.
The economic development over the next decade will be determined by acti-
vity in several areas,
1. Fiscal and monetary policies will be directed toward the
maintemance of high levels of employment and growth while
avoiding an unacceptable rate of inflationary price adjust-

ments,

The shape of the population distribution will be adjusted as




children of the post-war birth rate boom reach maturity.

3. Trends in education development will result in the emergence
of a more highly educated labor force with increased earning
potential.

4., The increasing role of the service sector will continue with
upward impacts on both employment and demand.

5. The re-thinking of national priorities will cause an increase
of expenditures for civilian programs.

The overall growth of the economy between 1969-1979 should be similar to
that for the preceeding decade tle aurrent gross national product expanding at about
6.3% annually. This is slightly lower than the 6.5% rate during the 1958-1968 time-
frame and would result in a GNP of approximately $1.7 trillion in current dollars
by 1979.

The impact of the economic outlook on telecommunications relates directly
to trends in incomes and expenditures for each sector-business, government and per-
sonal. 1In the personal sector, disposable personal income will continue its past
growth rate of 4.1% in real dollars per annum. However, a greater portion of this
income will become discretionary. As incomes rise, a smaller portion.of total expen-
ditures is required for basic necessities -- food, clothing, shelter. One impact
will be an increase of personal consumption outlays for services.

Within the service areas of education, personal business, and medical care
are expected to exhibit larger than average growth. Recreation leisure time activities
and entertainment will continue their growth trend at 6.0% per annum. The current
dollar level for activities with which new services would have to compete is approxi=-
mately $45-50 billion per annum (includes recreation, private education, foreign
travel, purchased transportation, and miscell aneous ),

Now, overall, a switched two-way video telephone service can be expected to

cost around $6-10 thousand per station investment and a BCN in current pipe communica-
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tions runs about $240 per home. Assume for the moment, that one video telephone

will be required for each 100 office phones and that 507% of the nation's homes
will be wired for BCN., This would represent an investment of $13 billion for video
telephone and $11 billion for BCN service or approximately 84 billion per year cost,
With this facility we could look for offsetting savings in these areas:

Domestic air travel - over $6 billion per year

Highways over $6 billion per year

Police protection over $3 billion per year

Fire protection over $1 billion per year

Post office nearly $6 billion per year

Recreation over $28 billion per year

Total over $50 billion per year

BCN and switched video facilities could certainly be expected to offset

the annual increases in several fields by providing labor saving (or capital sav-
ings in the case of roads) alternatives.

VI. REGULATORY ENVIRONMENT

A. Regulatory Suggestions

l. The public interest can best be served currently, in the immediate fu-
ture, and the long run by preservation of free, open, and effective competition for
the communication services that are and will become economically feasible where broad-
band cable systems are installed. To insure this development, there should be a clear
distinction between the communication service (CATV, video telephone, mail, and data
communications, etc.) being offered the public and the transmission medium (broad-band
cable system) which carries the communication service.

2. The transmission plant (broad-band communication network) is similar to

many public utilities or common carriers in that it would tend by virtue of its dedi-

It is recognized that the costs shown would not apply to relatively low density
areas, However, this does not constitute an impediment to overall development
as supported by the parallelism to electricity already noted.
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cated investment cost to be exclusive in a given geographic area, as this has
been trie of most CATV franchises to date. Note, however, that it is only the trans-
mission plant that tends to be non-duplicating and not the communication service
such as CATV. The broad-band communication facility would tend to have public mono-
poly characteristics and thereby should be regulated, but only to the extent necessary
(1) to insure equitable access to all desiring to offer a communication service, and
(2) to protect the right of attachment of associated terminal equipment, and (3) to
insure competitive purchase of necessary hardware. These communication services and
associated terminals should not be regulated anymore than other information media are
regulated -- such as newspapers, magazines, books, movies, etc. This situation is
similar to the Carterfone case where the clear distinction was drawn between the ter-
minal equipment and the common carrier facility. This decision has and will continue
to encourage the application of new technological resources from potential new suppliers
to help solve the numerous communication problems.

3. The profit potential available to those who can successfully foresee
and plan to meet the communications needs of the private and business sectors will
attract the human resources and risk capital necessary to solve these problems, This
will only be true if there is a free, open, and effective competition.. The regulation
applied must insure such an atmosphere not restrict it.

The BCN and switched video network should come under local regulations,
Federal participation (agency regulation or new legislation) should be limited: (1)
to insure separation of the broad-band communication facility from the communication
services, and (2) to protect the public from radio frequency interferemce, both to
and from the cable facility, and (3) to regulate interstate interconnection of local
communication facilities. Paragraph number three above will insure compatibility
among communication services on the same cable as well as enable interconnection of
two or more local communication facilities. Thus all existing or new interconnecting
communication entities such as COMSAT can thereby compete for the interconnecting

services. Basic equipment standards should be established by the industry to assist

in these areas.
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B. Methods of Introducing New Broad-Band Cable Services

The IED/EIA holds the view that the public interest will be best served
for the immediate future by permitting tests of different systems or services by dif-
ferent entities in various cities to afford some basis in experience before any
particular system or service becomes established on a widespread basis.

Industry should be allowed maximum freedom for experiment and establishment
of pilot services to give to industry and the public the opportunity to test the ser-
vice and then to enjoy its benefits if indeed they are found to exist.

IED/EIA believes that the electronics industry itself should take the
initiative in establishing appropriate technical standards, such as the need for com-
patibility and interconnection of various systems.

It will only be through open 'real world" controlled testing of new systems
and services in a free competitive environment that the best interest of the public
can be objectively determined. These tests/experiments where ofanon-proprietary nature
should be coordinated through industry committees to be sure the information, tests,
and interpretatons of technical, social, and economic information are collected in an
orderly manner.

[t seems inappropriate at this time to generate a complete detailed master
plan, However, certain areas should be guided at the start to enhance experimental

planning and fostering a nationwide manufacturing capability. These should be adopted

and firmed up later,
Some obvious areas are:
Cable spectrum planning for potential service offerings

Microwave interconnection plans (see attached)

Interfaces agreements

Reliability goals as & function of component
outrage vs. customers affected

Coutinuity and control pilots on systems

Field experiments leading to good reliable service are likely to do more to

stimulate growth of the broad-band telecommunication industry than a direct attempt
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at growth by eager cost-cutting. The BCN subscriber is entitled to the same kind of

guarantee of performance as someone who leases a voice or data channel from a tele-

phone company or other utility service offerings. It is believed that open experi-

mentation and innovation in a competitive environment will ultimately encourage

superior engineering.

VII, ANSWERS TO QUESTIONS PER IED/EIA FILING, JUNE 4, 1969

QUESTION 1.

QUESTION 2.

What is likely to be the nature of the services that could be offered to
the home or business under present and anticipated technology, and how
would home and business requirements for communications facilities differ
in the light of services that might be economically practicable only for
business use?

The nature of the services that can be offered to the home and business
are described in Section III of this report.

Differences in Service Between Home and Business

Currently, one key requirement of the home as opposed to business
is a 4-6 megahertz video channel. In addition, the home tends to lend
itself to the "multiple-address" point-to-point service and "broadcast
service' as described in Section III, Paragraph 3.0 of this report.

On the other hand, business, without question, requires "discrete-~
address'" point-to-point service.

We expect these clear differentiations between the services required
in home and business to disappear in the late '80's. For example, as man-
agement and employees are able to move their offices into their homes,
all services will be required in the home.

Likewise, as the demands of business communications increase in the
mid-to-late eighties, we can foresee full video bandwidth channels being
required by business,

Would the public interest be best served for the immediate future by:

a) Permitting or encouraging the entry of all would-be newcomers, ger-

vices, technologies and facilities in an atmosphere of free competition
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ANSWER

QUESTION 3.

letting the market place determine the survival of the fittest, subject
to such minimum regulation as may presently be required in the exe-
cution of the Commission's statutory responsibility and to such fu-
ture regulation as may become necessary or desirable in the public
interest of legislation; or,
Permitting tests of different systems or services by different entities
in various cities to afford some based on experience for decisions as
to the best ultimate structure before any particular system or service
becomes established on a widespread basis; or
Undertaking to devise a master plan now, before any new facilities and
services are inaugurated, to guide their development?
See Section VI, regulatory environment of this report.
Would the development, installation, and operation of a nationwide broad-
band means for distribution to home and office of many varieties of infor-

mation in different bandwidth "

packages' from many local and/or remote
sources benefit national objectives such as the strengthening of family
and local community life, economic growth, improvement in productivity,
and the growth of an informed public? If so, how?

IED/EIA believes that the development of a nationwide broad-band network
for the distribution of many varieties of information at different band-
width packages from many local and/or remote sources will be of significant
benefit to the meeting of national objectives. Availability of such a
broad-band network would materially strengthen family and local community
life, support economic growth, improve productivity, and contribute to
the growth of an informed public. Our studies and others indicate that

the lack of broad-band network may seriously impede the progress of the

normal growth of business operations, education, and in the continuity

of family life. These conclusions are based upon a reasonable projection

of readily identifiable trends yithin the socio-economic environment which

may create a significant impact by 1980.
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A review of the projected socio-economic environment discussed in
Section II leads to the conclusion that the need for a wideband communi-
cations facility will be urgent if we are to maintain social and economic
progress, Containment of the growing incidence of crime and violence
with limited physical resources may only be posaible through the use of
relatively sophisticated systems of electronic surveillance devices and
information banks interconnected by a vital wideband data network. The
problems arising from de-urbanization may be solved in part through new
and advanced broad-band links interconnecting the developing suburban
centers with the urban central core. The application of electronic aids
and high-speed communications to the transfer of information (mail) will
be an essential if community and business life are not to be seriously
impaired by mail delays. Substitute systems for the transfer of infor-
mation by electronic means over wideband data networks may provide the
only acceptable solution. Soft fiscal transfer systems for business use
are in early stages of development. The growth of these systems which
will be vital to continued economic health can be seriously impaired if
suitable wideband communications are not made available before 1980.

The concepts of "image transfer" and '"pseudo-travel'' may provide the
best mechanisms for combatting future problems of travel congestion. These
concepts may be dually effective in providing an effective substitute for
inefficient and impractical trips in the anticipated future air, rail,
and automobile traffic jams. By providing an acceptable alternative to
business travel, the future congestion can be significantly relieved.

Community and family life problems of the future may not create or
force critically urgent demands for wideband communications facilities,
but the social and cultural gains that would result may be substantial.
Expected work/recreation patterns will provide time for self-improvement.
A wideband communications system can provide a sufficient number of video

channels carrying educational or culturally oriented material. The effec~
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QUESTION 4.

ANSWER

QUESTION 5.

ANSWER

tiveness of the self-improvement process can be substantially improved

by the addition of a facility to permit interactivity and communication
with the central facility. Computer aided instruction in the home be-~
comes practical. Banking and shopping from the home mgy be more than a
convenience; they may become economic and practical recessities as urban
congestion develops. The availability of a terminal and the associated
wideband network will lead to many additional benefits such as voting

from the home, or remote interactive participation in community activities
and political discussions.

Should we wait for natural evolution of such systems or should long range
objectives and plans be developed by government and itdustry with provision
for experimentation, development, and phase in steps?

See Section VI, Paragraph B.

On what basis, do you believe, that our total economic/socio/political
system is ready to support such an information distribution system vs,
other systems now in use?

The general broadcast and telephone service provided meets the expectations
of the general public. However, the comsumer has little concern over how
the service is distributed as long as his cost structures and quality are
comparable or improved. Spectrum availability for services unobtainable
by cable distribution may ulitmately force usage of a non-radiating dig-
tribution system for broadcast service in the public interest.

Telegraph messages have declined by 50% since 1940. This is due to
both the relative cost ($1.90/average message) and level of service de-
crease in price of phone service. The public will undoubtedly support a
message service at an appropriate price level, somewhat above air mail

service and considerably less than tal egraph services. The public message

(Telex and TWX) are limited predominantly to business due to their cogt

structure.

"The Report of the President's Commission on Postal Organization"
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contains a detailed analysis of the current operations of the Post

Office Department. It is clear from this report that manpower and volume
considerations will result in continued service difficulty until tech-
nology and capital investment provide a practical alternative.

Travel congestion both in long distance air travel and ground trans-
portation near urban centers is becoming an increasing problem. Conti-
nuation of this congestion will make travel in some areas unreasonable.
These will be the most likely areas, which, in the short term, will fos-
ter an information distribution system. (e.g., also see Section VI,
Economic Support for Service and Technology of this report.)

VITI.APPENDIX

From FCC Docket 18397

ITEM I (Paragraph 8 of FCC Docket No. 18397)

It has been suggested that the expanding multi-channel capacity of cable

gystems could be utilized to provide a variety of new communications services to homes

and businesses within a community, in addition to services commonly offered such as

time, weather, stock exchange ticker, etc. While we shall not attempt an all-inclusive

listing, some of the predicted services include: facsimile reproduction of newspapers,

magazipes, documents, etc,; electronic mail delivery; merchandising, business concern

links to branch offices, primary customers or suppliers; access to computers, e.g.,
man to computer communications in the nature of inquiry and response (credit checks,

airlines reservations, branch banking, etc.) information retrieval (library and other

reference material, etc.) and computer to computer communications; the furtherance of

various government programs on a Federal, S8tate, and municipal level, e.g., employment
services and manpower utilization, special communications systems to reach particular
neighborhoods or ethnic groups within a community, and for municipal surveillance of
public areas for protection against crime, fire detection, control of air pollution
and traffic; various educational and training programs, e.g., job and literacy train-
ing, pre-school programs in the nature of "Project Headstart," and to enable profes-
sional groups such as doctors to keep abreast of developments in their fields; and the
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provision of a low cost outlet for political candidates, advertisers, amateur ex-
pression (e.g., community or university drama groups) and for other moderately funded
organizations or persons desiring access to the community or particular segment of
the community.

ITEM II (Paragraph 9 from FCC Docket No. 18397)

It has been suggested further that there might be interconnection of local
systems and the terminal facilities of high capacity terrestrial and/or satellite

inter-city systems, to proivde numerous communication services to the home, busi-

ness, and educational or other center on a regional or national basis. The advent

of CATV program origination in such cities as New York and Los Angeles (where there

is also CATV activity) gives rise to the possibility of a CATV origination network

or networks. The so-called "wired city'" concept embraces the possibility that tele-
vision broadcasting might eventually be converted in whole or in part, to cable
transmission (coupled with the use of microwave or other inter-city relay facilities),
thereby freeing some broadcast spectrum for other uses and making it technically feas-
ible to have a greater number of national and regional television networks and local

outlets,

ITEM I1I (Footnote 5, Paragraph 9 of FCC Docket No. 18397)

E.g., an increasing link between bulk data transmission and computers, and
the special attribute of the satellite technology in the provision of service from
one transmission point to many reception points, and in greater system flexibility
as compared to fixed terrestrial facilities. As the satellite technology becomes more

sophisticated, it might be utilized for multiple access data services and computer

links, specialized switched networks, and random networks utilizing some mobile ground

equipment for occasional service requirements,

ACRONUM DEFINITIONS

BCN - Broad-band communications network having a minimum of 300 MHz bandwidth and
and

return facilities for receiving/tabulating specific requests and responses by in-

dividual users.
CATV - Community Antenna Television
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CTV - Cable Television

BCNX =~ Intra-City Facsimile System
BCNL - Electronic Home Library Service

BCNH - Same information sent by facsimile to many receivers
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Meetings re Telecommunications

Tuesday, April 8

11:00 a, m.

Wednesday, April 9

2:00 p.m,

3:00 p.m.

4:00 p.m,

Monday, April 14

11:30 a, m.

3130 pL I,

4:30 p.m.,

Wednesday, April 16

2:00 p.m.

Ted Westfall, Exec. V.P.,, ITT
Joseph Gancie, V.P,, ITT World Communications
John Ryan, Deputy Director, ITT Washington Relations

Ed Crosland, V. P., Federal Relations, AT&T
Ben Oliver, V. P., Government Operations, Washington

Joseph A. Beirne, President,
Communications Workers of America
Louis Knecht, Assistant to the President
John Morgan, Administrative Assistant

Vincent Wasilewski, President, National
Association of Broadcasters
Grover Cobb, Chairman of the Board

Howa rd Hawkins, President
RCA Global Communications
Leonard Tuft, V,P., Washington

General James McCormack, Chairman, COMSAT
Joseph Charyk, President

Clifford Gorsuch, Regional Director National

Association of Broadcast Employees & Technicians
J. F. Donley, Regional V. P, of the Union (Nat. Bdcstg, Co, )
Albert Recht, V. P, of local union (Am. Bdcstg. Co.)

Al Hardy, Director of Radio, TV & Recording Div, ,
International Brotherhood of Electrical Workers
Lawrence Rimshaw, Bus, Mgr. for Local Union 1200




Friday, April 18

9:30 a.m,

Tuesday, April 22

11:30 a, m,

Earl Hilburn, V.P. and Spec., Asst. to the President,
Western Union Telegraph Co.
Richard Callaghan, V,P,, Congressional Liaison

Don Rodgers, Mgr., Missile and Space Field
Operation, General Electric Company
Don Atkinson, Mgr., Aerospace Market Development

Wednesday, April 23

4:00 p.m.

Friday, April 25

11:45 a. m.

Tuesday, April 29

3:30 p.,m.

James Karayn, Washington Bureau Chief
National Educational Television

McGeorge Bundy, President
Ford Foundation

Robert King, IBM, Government Relations Consultant
Fred Warden, Communications Policy Directorate

Wednesday, April 30

10:00 a.m,

Friday, May 2

11:00 &' m.

Thursday, May 8

4:30 p.m.

Tuesday, May 27

10:30 a2, ms

Henry Catucci, V,P., Western Union International, Inc,

R. E. Conn, Senior Vice President, Law and
Administration

Tom S, Greenish, Executive Vice President

Dr. A. D. Wheelon, Vice President, Engineering,
Hughes Aircraft

Richard Gifford, General Manager (Communications
Products,Dept ral Electri ¢ '
cts,Dept., General Electric Companfy, Lynchburg, Vv

Fred W. Morris, Jr., President, Tele-Sciences Corp,




Wednesday, June 11

4:00 p.m. Frederick W. Ford, President

National Cable Television Association, Incorporated




COMSAT

General Electric

General Telephone
& Electronics

Date of
Meeting

4/9/69

4/14/69

5/8/69

4/22/69

Persons outside Government concerned with
Telecommunications Task Force Report

Industry

Ed Crosland, V.P., Federal Relations, N. Y.
195 Broadway, NYC 10007
Ben Oliver, V.P.,, Government Operations, D.C.
Ben Givens, Asst. V.P., Federal Relations, D.C.
2055 L, Street, N.W., D. C. 20036

General James McCormack, Chairman
Joseph Charyk, President
David Acheson, General Counsel
950 L'Enfant Plaza, Washington, D. C. 20024

Richard Gifford, Gen. Mgr.
Raymond Baker

Mountain View Road, Lynchburg, Va. 24502
Don R. Rodgers, Mgr., Missile & Space Field Operations
Don Atkinson, Mgr. Aerospace Market Development

777 14th Street, N.W., Washington, D. C. 20005
Bernard White, Missile and Space Division

King of Prussia, Pa. 19406

Theodore F. Brophy, V.P. and General Counsel
Jim Clerkin, V. P. Operations

730 Third Avenue, NYC 10017
Gaylord Horton

Suite 900, 1120 Connecticut Avenue, D.C, 20036

(212) 393-1000

(202) 466-4121

(202) 554-6020

(703) VI 657311, x. 486

(202) EX 3-3600

(215) 962-4111

(212) 551-1000

(202) FE 7-6600




Hughes Aircraft 5/2/69
IBM 4/29/69
IT&T 4/8/69
RCA Global 4/14/69
Communications

Sperry Rand Corporation

Industry (Continued)

Dr. A.D. Wheelon, V.P. Engineering
Bldg. 1, M.S. Al93, Culver City, . California 90230
Mr. Paul Visher, Associate Division Manager, Space
Systems Division, Bldg. 366, M.S. Al260,
P.O. Box 92919, Los Angeles, California. 90009
Mr. C. (Clell) H. McKinney, NASA & Commercial
Communications Activities
1875 Connecticut Ave., Washington, D. C. 20009

Robert King, Government Relations Consultant, D. C.
George Hallgren, Federal Special Activities Representative
Jack Melick, Data Processing Division, D. C.

1111 Connecticut Ave., Washington, D. C. 20036
Fred Warden, Communications Policy Directorate

Old Orchard Road, Armonk, N.Y. 10504

Ted Westfall, Executive V. P.
320 Park Avenue, N,Y., N,Y,. 10022

Joseph Gancie, V.P., ITT World Communications

John Ryan, Deputy Director, ITT World Communications
1707 L Street, N. W., Washington, D. C. 20036

Howard Hawkins, President
30 Rockefeller Plaza, NYC 10020
Leonard Tuft, V.P.
1725 K Street, N.W., Washington, D. C. 20006

W. L. Barrow, V. P. for Research, Development &
Engineering

Herbert Harris, 1290 Avenue of the Americas between
51st and 52nd Streets, NYC 10019

(213) 391-0711, x 3770

(202) 234-9300

(202) 333-6700, x 739
x 710
x 703

(914) 765-1900, x 2241

(212) PL 2-6000

(202) 296-6200

(212) 363-4200

(202) 337-8500

(212) 956-2121




Industry (Continued)

Western Union 4/30/69 E. .A.. Gallagher, President (212) 363-6400
International R. E. Conn, Senior V.P., Law & Administration
Tom S. Greenish, Executive V. P.
26 Broadway, NYC 10004

Henry Catucci, V.P. (202) 638-6724
521 12th Street, N.W. Washington, D. C.

Western Union * 4/18/69 Earl Hilburn, Executive Vice President : (212) 577-4321
Telegraph Co. 60 Hudson Street, NYC 10013
Richard Callaghan, V.P., Congressional Liaison (202) 628-8868
Room 374, National Press, Bldg., Wash, D. C. 20004




American Advertising
Federation of N. Y.

Association of Maximum

Service Telecasters

Electronic Industries
Association

National Association
of Broadcasters

National Cable Tele-
vision Assoc., Inc.

National Educational
Television

Radio Advertising
Bureau

Television Bureau of
Advertising, Inc.

United Utilities, Inc.

4/9/69

6/11/69

4/23/69

United States Independent |

T elephone Companies

Association

Industry Associations

Howard H. Bell, President
1225 Connecticut Ave., Washington, D. C. 20036

Lester Lindow, Executive Director
1735 DeSales St., N.W., Washington, D. C.

George Butler, President,
2001 I Street, N.W., Washington, D. C. 20006

Vincent Wasilewski, President
Grover Cobb, Chairman of the Board
1771 N Street, N. W., Washington, D. C.

Frederick W. Ford, President
1634 I Street, N.W., Washington, D.C. 20006

James Karayn, Washington Bureau Chief

1619 Massachusetts Ave, N.W., Washington, D.C. 20036

Miles David, President
116 E. 55th St., NYC

Norman Cash, President
1 Rockefeller Plaza, NYC

Paul Hinson, President
1700 K St., N.W,., Washington, D. C.

Clyde Sautters, Govt. Communications Coordinator
Adm. William C. Mott, Executive Vice President
425 Pennsylvania Avenue, N. W,

Washington, D. C.

(202) 659-1800

(202) 347-5412

(202) 659-2200

(202) 293-3516

(202) 347-3440

(202) 483-6367

(212) MU 8-4020

(212) PL 7-9420
(202) 659-4600

(202) 783-5300




Brookings Institution

Carnegie Corporation
of New York

Ford Foundation

4/25/69

Institutions

William Capron
1775 Massachusetts Ave, N.W.,, Washington, D. C.

(202) HU 3-8919

Alan Pifer (212) 753-3100
437 Madison Avenue, NYC
McGeorge Bundy, President
Paul Laskin, Task Force Contact
320 East 43rd St., NYC 10017

(212) 573-5000




American Federation of
Television & Radio Artists

Communications 4/9/69
Workers of America

International Brother- 4/16/69
hood of Electrical

Workers

National Association 4/14/69
~ of Broadcast Employees

& Technicians (Chicago)

Vicki Viola, NYC
724 5th Ave, NYC

Joseph A. Beirne, President
Louis Knecht, Assistant to the President
John Morgan, Administrative Assistant
1925 K Street, N.W., Washington, D. C. 20006

Al Hardy, Director of Radio, TV & Recording
Division

Lawrence Rimshaw, Business Manager for
Local Union 1200
1200 15th St., N, W., Washington, D.C, 20005

Clifford Gorsuch, Regional Director
J. F. Donley, Regional V.P. of the Union (NBC)
4530 Connecticut Ave., Washington, D. C. 20008
Albert Recht, Vice President of local union
(same address)
James Harvey, ABC, International V. P.
(same address)
Timothy J. O'Sullivan, President, Hollywood, Calif.
606, North Larchmont, Los.Angeles, Calif.

(212) CO 5-3267

(202) FE 7-7711

(202) CO 5-8040

(202) 244-7527

(213) 464-9138




Technical Groups

Joint Technical Advisory John M. Kenn, Secretary (212) PL 2-6800
Committee of Electrical 345 E, 47th St., NYC
& Electronic Eng ineers
& the Electronics Indus-
try Association

Tele-Sciences Corp = 5/27/69 Fred W. Morris, President (202) 469-6034
9315 Holly Oak Court, Washington, D.C. 20034
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8/6/69

Tom asked me to set up a file on things we
hear from people on domestic satellites -- outside
of Government,

Someone will have to handle them -- maybe Gessaman.




August 19, 1969

Dear Fred:

Thank you for your kind letter of July 30th regarding
our action on the domestic coramunications satellite
lssue. | bave indeed met Walt Hinchsnan, and am
finding hize and his analyses very useful. @ will indeed
be ia touch If our elforts involve any outside assistance.

Sincerely,

Clay T. Whitehoad
Staff Assistant

My. Fred W, Morris, Jr.
President

fele-Sclences Corporation
9315 Helly Oak Court
Washington, D. €. 20034

ce: Mr. Whitehead
Central Files

‘
CTWhitehead:ed
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TELE-SCIENCES CORPORATION
9315 HoLLY OAK COURT

TELECOMMUNICATIONS CONSULTANTS WASHINGTON, D. C, 20034
TELEPHONE (301) 469-6034

July 30, 1969

Dear Tom:

Congratulations on the positive step forward you are taking
and the leadership exhibited in your convening a study
group to consider the domestic communications satellite
issue and to advise the FCC concerning the Administration's
policy position. I want to join many others in wishing you
well in your endeavor. In my opinion it is unfortunate
that such leadership has not been forthcoming from the ODTM
in the past.

During the Johnson/Rostow Task Force on Communications Policy,
Mr. Walter Hinchman - now with the Department of Commerce,
Boulder, Colorado - contributed some fine analysis in the
field of your new effort. If you have not already made
contact with walt, I suggest you do so.

Please let me know if I can be of any assistance to you or
your associates.

With personal regards,

Sip€erely,

Zond

Fred W. Morris, Jr.
President

Dr. Clay T. Whitehead

Staff Assistant to The President
The White House

Washington, D.C.




THE WHITE HOUSE
WASHINGTON

August 19, 1969

Dear Mr.

The Government is considering alternative policies kor the
timely introduction of satellites to domestic commercial
communications., Our objectives are to assure timely and
full benefit to the public of satellite technology potentials and
to assure maximum learning about the problems and possi-
bilities of satellite services in domestic applications.

We are aware that has had a continuing interest

in this subject. While we have reviewed the public record of

the last several years. your current ideas and information would
be a useful addition to our review. I would, therefore, like to
invite you to submit any information or comments you feel

would be helpful to our working group. We expect to complete
our work about October 1,

Since the Federal Communications Commission is responsible
for authorizing specific operational systems, we will not be
concerned with specific corporate proposals or the details of
system designs. Rather, our focus will be on the economic and
institutional structure of the industry, the relationships between
competitions and regulation, and how new uses and services can
be encouraged for public benefit.

Enclosed are some of the issues we will be considering. You
may wish to use these, in part, in organizing your comments.
I look forward to hearn ng from you,

Sincerely yours,

Clay T. Whitehead
Staff Assistant

Enclosure




