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THE FORD FOUNDATION
477 MADISON AVENUE
NEW YORK, NEW YORK 0022

McGEORGE BUNDY .
PRESIDENT Aprll 3, 1967

Dear Mr. Chairman:

I enclose herewith the supplemental comments of the Ford Foundation in
the proceedings of your Commission on domestic communications satellites
(Docket No. 16495). Once again I am sending copies of this letter and of our
comments to each of your colleagues.

There is no occasion in this covering note for any extensive additional
discussion. The general cause of public television has been greatly advanced
since December by the decisive leadership of President Johnson in his Message
to Congress and by the report of the Carnegie Commission. Attention now
properly focuses upon the consideration by the Congress of the bill submitted
by Senator Magnuson. (S.1160) As our supplemental comments show, the
Ford Foundation strongly supports the President's position and the bill sub-
mitted by Senator Magnuson. The Foundation is also in strong general agree-
ment with the eloquent and persuasive report of the Carnegie Commission.

In this new situation, we believe that the Federal Communications Commis-
sion has a major opportunity to advance the public interest by an appropriate
declaration of its own policy, and the current submission outlines the elements
which we think should be a part of such a declaration. The Commission's
authority is clear; so is its present opportunity to share in the constructive
leadership which has been shown both in the Executive Branch and the Congress.

The outlook for public television has never been brighter. The constructive
role of the satellite in this future is more and more plain. The Commission now

has an historic opportunity to enlarge these prospects by clear and positive findings.

Sincerely,

hifuy, At

McGeorge Bundy

The Honorable Rosel H. Hyde
Chairman

Federal Communications Commission
Washington, D.C.



v

NOTE

The Foundation's supplemental comments to the Commission's Notice of
Inquiry of March 2, 1966, as amended by the Supplemental Notice of Inquiry of
October 20, 1966, are submitted in two volumes:

Volume 1 - Public Interest Issues

Supplemental Comments of the Ford Foundation in
Response to the Commission's Notice of Inquiry of
March 2, 1966, and Supplemental Notice of Inquiry
of October 20, 1966.

Volume II - Supplemental Legal Brief

Supplemental Legal Brief and Comments of the
Ford Foundation.

The Foundation is not this time submitting technical and economic
comments in a separate volume. Appendix A to Volume I is a comparative
description of the satellite systems proposed by the Foundation, Comsat, and
AT&T; Appendix B is a critical evaluation prepared at the Foundation's request

by Hammett & Edison, Consulting Radio Engineers.
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| 65 INTRODUCTION

Three events of vital importance to the future of domestic communica-
tions -satellite systems and educational television have occurred since the
December 1966 submissions,

On February 28, 1967, the President sent to the Congress a Message on
Education and Health in America, recommending enactment of the Public Tele-
vision Act of 1967 and other measures in support of educational television.

On January 23, 1967, the Carnegie Commission on Educational Television
published its report and recommendations.

On March 2, 1967, Senator Magnuson introduced the Public Television
Act of 1967 (S.1160), which will shortly be the subject of hearings before the
Senate Commerce Committee.

We see these developments as directly related to the Commission's
Notice of Inquiry. In calling for the creation of the Corporation for Public Tele-
vision, the President said that ""One of the Corporation's first tasks should be to
study the practicality and the economic advantages of using communications
satellites to establish an educational and radio network.'" The President also
said that "Formulation of long-range policies concerning the future of satellite
communication requires the most detailed and comprehensive study by the Execu-
tive Branch and the Congress.'" The Carnegie Report had already recommended
"that Congress consider legislative directives that would make possible free

satellite interconnections for educational television to the extent that this is not
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provided for under existing law." (Bantam ed., p. 57)

We believe that the Commission has ample power to dispose of the issues
raised in this proceeding, and strongly urge the Commission to do so. In Part VI
below, therefore, the Foundation recommends a specific course of action that
will enable the Commission to move forward pending further study by the Execu-
tive Branch, by the Congress and, if S.1160 becomes law, by the Corporation for
Public Television.

However, the President's Message and subsequent developments may
make it appropriate for the Commission to defer final authorization of particular
satellite systems for one year. We see two additional reasons in the international
sphere for withholding action on the ownership and structure of communications-
satellite systems in the domestic sphere. First, departments and agencies within
the Executive Branch are currently determining the United States' position with
respect to renewal of the Intelsat agreements. Second, an intragovernmental
committee has recommended permissive antitrust legislation which anticipates
that Comsat may become a chosen instrument to provide all the United States re-
quirements for overseas record and voice transmissions.

The Ford Foundation entered this proceeding last August to assert the
fundamental proposition that any national decision on the future of domestic
communications satellites should take account of the needs of educational television.
That proposition now finds clear expression in the President's Message, the

Carnegie Report, and S.1160 and appears to be generally accepted. Educational
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television struggles for existence. Communications satellites will permit great
savings over the cost of transmission by conventional land facilities. Indeed
satellite channels can open the way to entirely new levels of quantity and quality
in the distribution of public and instructional programs for use in homes and
schools. But the unlimited promise of educational television cannot be realized
without new institutional arrangements and new sources of financing.

It is not only accidents of history that bring educational television and
domestic communications satellites to the front of the national stage together.
Simultaneous concurrence of activity on both fronts in Washington is indeed
coincidental. The expiration in 1967 of the Educational Television Facilities Act
and the appointment of the Carnegie Commission on Educational Television are
responsible for renewed attention to educational television; the progress of tech-
nology and the Notice of the Commission have put the spotlight on satellites for
domestic use. But the relationship between the two is far more compelling than
this coincidence.

First, non-commercial television is a vital but mostly undeveloped public

resource,

Second, satellites are a product of the taxpayers' investment, and taxpayers

have a powerful interest in the savings that will flow from the use of satellites.
Third, the profits of television and radio transmission depend on access
to a scarce and precious public resource, the frequency spectrum, for which no

charge is presently levied.



For reasons developed in the Foundation's August Submission, and
expanded in December, we see in a properly organized domestic satellite
system the chance to contribute to educational television's two great problems:
lack of regional and national interconnections, and lack of money for first-rate
programming. Thus, the Foundation has proposed the authorization of Broad-
casters' Nonprofit Satellite Corporation (BNSC), a national nonprofit corporation
authorized by the Commission to establish communications-satellite facilities
for the transmission of commercial and non-commercial television and radio
broadcasting. We have suggested that BNSC be authorized to provide free service
for educational television, to generate funds for educational television program-

ming, and to turn those funds over to a fund disbursing organization,*

*  The Foundation's comments on program fund disbursement, in Vol. I, p. 59,
of its Submission of December 12, 1966, were brief:

"We see at least three sources of funds for non-
commercial programming: excess revenues generated by
the operation of the satellite system, general philanthropic
support, and tax revenues.

"Noncommercial programs now originate primarily
with local ETV stations and NET. Substantial increases in
program funds would enable the resources of commercial
networks, stations, and independent producers to be tapped.
It would permit new sources of talent to be employed in newly
established local, state, and regional programming centers,
and permit the establishment of television centers for the
analysis of public affairs and events of national and regional
importance. In short, with increased funds, noncommercial
programming would gain in diversity and plurality of sources.
The organization of fund disbursement is a question within the
province of the Carnegie Commission; we look forward to its
recommendations."



In our view the Carnegie Report, the President's Message, and S.1160
have given new force to the Foundation's proposals. The authorization which the
Foundation requests would most efficiently

s provide without cost the necessary regional and national
interconnections and

5 avoid the problems of exclusive reliance on government
financing by generating independent funds for non-commercial
programming,

II. THE RELATIONSHIP BETWEEN THE FORD PROPOSALS AND THE
CARNEGIE REPORT

The Ford Foundation proposals and the recommendations of the Carnegie
Commission are united in their view that educational television has unlimited
potential to deepen the awareness and understanding of the American people and
to raise the quality of American life; that the prime source of the required funds
must be the federal government; that new institutions must be created to direct
and manage this developing resource, including a nonprofit corporation to receive
and disburse funds for educational television; and that such institutions must be
independent of the normal processes of repeated review, authorization, appro-
priation, and other aspects of control by the Executive or the Congress.

The Carnegie Commission and the President have proposed the establish-
ment of a Corporation for Public Television (CPTV). The Foundation strongly
endorses that proposal. The Foundation has further proposed that a Broadcasters'

Nonprofit Satellite Corporation (BNSC) be established as a powerful complement to



CPTV, providing it with free interconnection for local stations via satellite and
with a supplementary income that will help not only to assure independence for
educational television but nurture a close working relationship between the
commercial and non-commercial television and radio industries. BNSC could
operate either as a specialized common carrier or as a cooperative controlled
by its commercial, non-commercial and instructional users.*

The cost of the total service, including free interconnection for educa-
tional and instructional television, would be far less than the present network
costs of the three commercial networks. The Foundation asks only that a por-
tion of the savings, to be agreed jointly between commercial and non-commercial
users, be dedicated to educational television through CPTV.

We see CPTV and BNSC operating together in the following manner:

1. Structure.

CPTV would receive and disburse funds for programming and pro-
vide a focal point for the national direction of activities relating to public tele-
vision. Although the bulk of CPTV's funds would come from federal taxes, it
would be authorized to receive funds from other sources. BNSC would provide
CPTV with independent funds and with regional and national interconnection for

local stations without charge.

*  See Part II of the Foundation's Supplemental Legal Brief for a detailed
discussion of this point.



2. Funding.

That the bulk of the money for non-commercial programming must
come from federal taxes is agreed. The open issues are the source of the
government funds, the manner of their dedication, and the need for independent
private revenues and, on these issues, the Foundation and the Carnegie Commission
have the same concerns and objectives.

The Foundation has invited attention to several ways of financing non-
commercial programming in a paper prepared by Joseph Pechman and reprinted
in the Foundation's December Submission. The Carnegie Commission recom-
mends an excise tax on television sets. The President has said that in 1968 he
will make recommendations for the long-range financing of the Corporation. We
see noneed in this proceeding to deal further with the matter of the source of funds.

Ford and Carnegie are in full agreement that whatever funding is provided
from federal sources should be independent of the normal processes of authori-
zation and appropriation. We strongly endorse the Carnegie proposal for a
trust fund. Indeed, we believe that the Congress itself will prefer financing
through a trust fund or its equivalent in order to avoid even the appearance of
governmental control over CPTV.

Finally, Carnegie and Ford are also agreed that CPTV should not be
forced to rely exclusively on government financing. The Carnegie Commission
recommended an endowment of "'no less than $25 million" to assure independence.

At a rate of return of 5%, an endowment of $25 million would provide annual



income of $1.25 million or slightly more than 1% of CPTV's estimated annual
expenditures of $100 million.

We believe CPTV requires more substantial funds from private sources.
The excess revenues generated by BNSC could contribute annual income to CPTV
in the vicinity of $20 million. To achieve this level of income from an endowment,
funds on the order of $400 million would be needed, more than the endowment of
all but two universities,

Table 8 of a study entitled "Costs of a Nationwide Educational Television
System' prepared for the Carnegie Commission by Arthur D. Little, Inc., offers
(see Bantam ed., p. 161) an estimate of both operating and capital costs. Pro-
gramming is of course the largest item of operating costs. For the years 1968-
1971 the "average' cost of both national and local programs to be financed by
CPTV is estimated at $31 million; for the period 1972-1980 this total is increased
to $62 million; for the 'long run," national and local programming costs per year
are estimated at $74 million.

It is important to understand that the income from BNSC could contribute
approximately two-thirds of the total programming costs in the near-term period
and a very considerable fraction in the intermediate and long-run periods; over
the years, revenues will increase because of increased traffic, and costs will be

sharply reduced.* The dollar contribution to programming will in time thus be

*  See Comsat's Technical Submission, December 16, 1966, pp. 37-39.



substantially increased. We again emphasize that programming funds are the
most sensitive to political control and that the financial contribution of BNSC
will be in exactly this vital area.

In sum, we agree with Carnegie that CPTV should have outside financial
support, and we believe that a major source of such support should be the excess
income generated by BNSC.

3. Networking, Local Stations, and Free Rates.

The Ford Foundation began the current discussion of educational
television with the satellite because satellite communication was the subject of
the Commission's Notice of Inquiry a year ago. Before that the Foundation had
been concerned with educational television for years and in the past decade had
contributed to it a total of approximately $120 million. The Foundation therefore
called the Commission's attention to the proposed regional and national intercon-
nection via the satellite and to the potential financial contribution that the satellite
could make to public television through cost savings.

The Carnegie Commission, with its mandate ""to conduct a broadly con-
ceived study of educational television,' and to "focus its attention principally
although not exclusively on community-owned channels' correctly emphasized
the fundamental role of the local station.

But the Carnegie Report explicitly notes that:

""The need for live networking capability is as great for

public television as for commercial television. It is likely
that Public Television will seek instantaneous coverage of



important events with more freedom than commercial
television, for Public Television can make this decision
entirely upon the significance of the event, where com-
mercial television must weigh the event carefully against
the disruption of its ordinary fixed schedules and conse-
quent economic loss. Even for Public Television, the
occasions when the system goes 'live' may be rare. When
they occur, however, they can become not only the best
use of television, but the most exciting and the most re-
warding. Each station should have the opportunity of going
'live' when the occasion warrants." (Bantam ed., p. 54)

If there is any difference between Ford and Carnegie on the subject of
interconnection, it is one of emphasis concerning the uses to which intercon-
nection will be put. The Carnegie Report sees interconnection as a means of
distributing program materials as well as an opportunity for live networking,
and suggests that such distribution may be the dominant use. The Ford
Foundation believes that the occasions for live networking will be more numerous
than the Carnegie Commission suggests. We do not, however, believe that the
difference is of current importance because we are agreed that interconnection is
necessary and that experience will be the best teacher of the use that should be
made of it,

Much more important than these differences of emphasis is another issue
on which the Ford Foundation and Carnegie entirely agree -- the absolute need
to avoid centralized control over the apparatus of educational television., In our
view, and in that of the Carnegie Commission, it is a fundamental principle that

the basic element in a nationwide system of public television must be the local

station. At best, national programming is a supplement to local programming,
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presenting issues that should be treated nationally and programs that cannot be
funded locally. National programs will give local stations additional options,
greater freedom, but the local station will always decide what national programs
to show, and when. All that national or regional production centers -- or
satellites -- can do is to give the local station a richer fare from which to choose

the local diet.

1. THE PRESIDENT'S MESSAGE AND S.1160

The President's Message and S.1160 recognize the urgent need to improve
the quality of public television now. They isolate what can be done immediately,
are designed to accomplish it, and identify the issues that need further study.

First, the President's Message recommends creation of 'a corporation
for public television authorized to provide support to non-commercial television
and radio." '"That corporation,'says the President, "must be absolutely free from
any federal government interference over programming,'" He asks that its 15-man
board of directors, to be appointed by him and confirmed by the Senate, include
""American leaders in education, communications, and the creative arts." Title II
of 5,.1160 would create such a corporation as a nonprofit institution "which will
not be an agency or establishment of the United States Government. "

Second, the President's Message calls for an appropriation of $10,5
million for fiscal 1968 for the Educational Television Facilities Act. Title I of
S.1160 authorizes the appropriations, extends the Act to fiscal 1973, and amends

it to include non-commercial radio as well as television.
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Third, the President's Message recommends that the Secretary of Health,

Education, and Welfare be authorized "to launch a major study of the value and the
promise of instructional television, which is being used more and more widely in
our classroom, but whose potential has not been fully developed," Title III of
S.1160 would authorize such a study with an appropriation of $500, 000,

The Foundation endorses these proposals.

The President's Message, as it would be implemented by S.1160, and
the Foundation's proposals, are related in the following ways.

1, Structure

CPTV would be established as an independent nonprofit corporation.

S.1160 would authorize CPTV to procure interconnection facilities from BNSC
and to receive the excess funds generated by it.

2, Funding

The President recommends,and S.1160 would authorize, an appro-

priation of $9 million from general tax revenues for CPTV for fiscal 1968, The
President adds that in 1968 he will make further proposals for the Corporation's
long-term financing but says that the Corporation should '"be authorized to accept
funds from other sources, public and private.'" S.1160 would confer that authority
on CPTV,

The Foundation emphasizes the special contribution that the communications
satellite can make to the funding of non-commercial television. In significant

degree, those funds will relieve CPTV in its most sensitive area -- programming --
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of what otherwise would be almost total reliance on tax or other public revenues.
No alternative source of comparable private funds has been suggested.

3. Networking, Local Stations, and Free Rates

In his January 10 State of the Union Message, the President said
"we should insist that the public interest be fully served through the public's
airways.'" The President repeated this statement in his February 28 Message,
together with a directive to CPTV, as one of its first tasks, "to study the
practicality and the economic advantages of using communications satellites to
establish an educational television and radio network,"

S.1160 would specifically authorize the corporation

to arrange, by grant or contract with appropriate public

or non-profit public agencies, organizations, or institu-

tions, for interconnection facilities suitable for distribution

and transmission of educational television or radio pro-
grams to non-commercial educational broadcast stations,*

"Interconnection" is defined to include communications satellite as well as
microwave and other facilities,

BNSC would meet the requisite qualifications, and would be the logical
source of interconnection facilities for CPTV. Indeed, since the bill would pre-
clude CPTV from owning or operating "any television or radio broadcast station,

system, or network, or interconnection or program production facility,' CPTV

*  The bill would also authorize the corporation to "assist in the establishment
and development of a system of interconnection' and to "assist in the estab-
lishment and development of one or more systems of noncommercial educ-
ational television or radio broadcast stations throughout the United States. "

<19



could not itself operate such facilities. Commercial common carriers are not
"public or nonprofit' agencies under the provisions of the bill quoted above.

The President stated that the formulation of long range policies concerning
the future of satellite communications '"requires the most detailed and comprehen-
sive study by the Executive Branch and the Congress." The Foundation shares this
view and will be prepared, whenever appropriate, to refine and reformulate its
proposals. Other solutions may emerge. BNSC may not be the only or even the
best way to provide interconnections for public and instructional television. As
of the present time, however, no other proposal by any party in this proceeding
serves the public interest as well. BNSC is not only consistent with the proposals
and recommendations of the President, the Carnegie Commission,and S.1160 but
is uniquely designed to assist and complement CPTV.

Finally, S.1160 makes clear that no existing law shall be construed to
prevent communications common carriers from offering free or reduced rates
for public and instructional television. The Foundation believes that the Commis-
sion already has ample authority to authorize such rates (see Vol. II, Supple-
mental Legal Brief, Part II, pp. 18-40),but S.1160 would remove any justification

for further debate.

Iv. A NATIONAL TEST SATELLITE PROGRAM

To assist CPTV in its study of communications satellites, the President

directed the Administrator of NASA and the Secretary of Health, Education, and
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Welfare "to conduct experiments on the requirements for such a system, and for
instructional television, in cooperation with other interested agencies of the govern-
ment and the private sector."

The Foundation endorses the President's proposed test program (see
Vol. I, Part 4 of the Foundation's December Submission) and urges that the experi-
ments not only test the use of communications satellites for an educational televi-
sion and radio network, but also seek to measure interference within the allocated
frequencies.

We firmly believe that NASA should be designated program manager to
conduct the test program although in cooperation with HEW and other federal
agencies (including FCC, OTM, DOD, and the National Bureau of Standards of the
Department of Commerce) and all interested private parties including the carriers,
the commercial networks, commercial and non-commercial stations, Comsat,
the satellite system manufacturers, and the private foundations concerned with
public and instructional broadcasting.

NASA has demonstrated its technical and managerial capacity; it has no
interest in the ultimate management or ownership role; it occupies a central place
in the communications space program; its participation would help dramatize for
the nation the enormous benefits which are the promise of that program. Equally
important, if NASA is designated, the problem of obtaining launch facilities will
be simplified; the problem of securing FCC approval of earth stations -- and of
meeting objections by others -- will be minimized; and the problem of funding

will be reduced.
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We believe it would be unwise, at this stage, to authorize either AT&T
or Comsat or any newly-formed entity, to manage this program; such an author-
ization would inevitably be regarded as anticipating the Commission's final
decision. Assurances could of course be obtained that all property rights would
be transferred on order of the Commission after the test is completed, but if a
potentially interested party were authorized, friction and delays would almost
certainly result from continuing debates over the policies to be formulated and
the amounts to be paid, and by attempts to organize support for preferred positions.

We see no serious problem in financing the test program through NASA.
Although considerable capital expenditures may be required (for ground environ-
ment, satellites and launch costs) most of these costs should be recaptured from
the applicant eventually authorized to operate the domestic satellite system. The
FCC could require reimbursement to NASA of the test costs as a condition of any
subsequent authorization. Moreover, even the initial outlay for the test program
need not be borne entirely by NASA; arrangements for cost sharing could be made
in advance among the private and governmental participants in the program.,

Not all the parties to this proceeding are equally interested in the rapid
adaptation of the communications satellite to domestic uses. Except for those of
us who seek a broadcast satellite service, Comsat is almost alone in its desire
to move forward with a domestic satellite system as quickly as possible, but even
Comsat must be sensitive to the interests of the carriers. The carriers, including

AT&T, are understandably concerned to insure the most economic use of their
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existing microwave and other ground facilities and are naturally inclined to
relegate the satellite to a supplementary role. OTM (not a party) is studying
the rapidly increasing demand on a limited spectrum and may be hesitant to
endorse the use of the satellite when alternative ground facilities are currently
available. The President, however, recognized the existence of an immediate
and urgent need and, as a matter of priority, directed the Corporation "to study

the practicability and the economic advantages of using communications satellites

to establish an educational television and radio network.' He further directed

that NASA and HEW "conduct experiments on the requirements for such a system,

and for instructional television" in cooperation with other interested government
agencies and private parties (underscoring supplied).

Speed is essential and delays resulting from extended interference and
frequency spectrum studies should be avoided. The record already shows, we
believe, that the interference problem is wholly manageable and at this stage
cannot fairly be regarded as a justification for delay. A frequency study may be
of great value for the long run but, as pointed out in Part 3, Volume III, of the
December 12 Submission, adequate frequencies are already allocated to communica-
tions-satellite services for the next decade. This period of time is sufficient to
justify action now even though in the future spectrum allocations may have to be

altered to meet increased demands.

The Foundation is prepared to consider how it can best contribute to such
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experiments, particularly when there is a need for

. training personnel in non-commercial networking operations
through the satellite,

. training teachers and educational administrators in the more
effective use of instructional television, and

. making available programs for both non-commercial and
instructional television.

The Foundation has appropriated $10 million for public television
networking demonstrations and experiments, the most important of which will
be a weekly program, to begin in the fall of 1967, tentatively called the "Sunday
Night Experiment.'" This program will be offered through NET with the coopera-
tion of scholars from universities throughout the country. Preliminary inquiries
reveal a lively interest among ETV stations in the forthcoming interconnected
demonstration. The weekly program would provide an ideal means to test
communications satellites for public television, and it is the hope of the Founda-
tion, after the test satellite experiment is begun, that all or part of the "Sunday
Night Experiment' will be transmitted via communications satellites. The
Foundation is also considering possible broadcasting experiments for instructional

television.

V. OTHER PUBLIC INTEREST ISSUES

The specific recommendations in Section VI, below, are offered in support
of the Foundation's primary interest in expanding and improving public and instruc-

tional television,
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Implicit in this proceeding, however, are equally large questions of
public policy which are collateral to the educational interests of the Foundation
yet which must be resolved by the Executive Branch, the Congress, and the
Commission. Because of its conviction that satellite technology should have the
most rapid possible development, the Foundation addressed aspects of these
issues in its December 12 Submission, both in Volume I, pp. 15-26 and in
Volume II, pp. 28-30 . Columbia Broadcasting System, Inc. dealt with these
matters in its Supplemental and Reply Comments, December 15, 1966, pp. 3-12,
The Foundation shares the view of CBS that the full utilization of satellite capa-
bilities would best be assured by encouraging the development of competitive
domestic satellite communications systems and that the establishment of a
monopoly would raise serious public interest issues.

The Foundation has commented on three such public interest issues:

First, whether Comsat's monopoly in the international sphere should be
extended to domestic service, giving that company an unprecedented control
over the development of an emerging technology.

Second, whether the undertaking of domestic service by Comsat would be
consistent with its international obligations.

Third, whether what Comsat describes as "economies of scale' overcome
other considerations of domestic and international policy.

1, Competition v. Monopoly

Comsat by law is the chosen instrument of the United States for
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international communication by satellite. Under the Intelsat agreements Comsat
is not only the U, S. participant in a global satellite system but the dominant
owner and manager of that system. To add to Comsat's authority the exclusive
franchise for domestic communications-satellite systems, as proposed by Comsat,
would give the corporation a world monopoly. One entity would provide all
communications-satellite services. One company would be responsible for
developing all satellite technology. One customer would procure all satellite
equipment.

A monopoly of this sort would be unprecedented, even for public utilities.
Although AT&T is often considered a monopoly, there are many independent tele-
phone companies in the United States, including several of considerable size,
and many more in foreign countries. The problem is made more acute by Comsat's
statute under which six of Comsat's 15 directors must represent common carriers;
these six directors are not free to concentrate on the development of communica -
tions satellites -- they must also be aware of, and sensitive to, the large common
carrier investment in microwave and other land facilities.

This fundamental belief in the value of competition should not in any sense
be understood as critical of Comsat. We do not question Comsat's desire to
develop and nurture multiple sources of supply or otherwise to carry out fully the
procurement provisions of the law under which it operates. The difficulty arises

from the need to reconcile Comsat's role as a conventional commercial utility with
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sole custodianship (which Comsat proposes) of a government-developed technology
that must be further developed if the public interest is to be fully served.
Comsat's plan to construct a laboratory facility of its own may help to
identify further the central dilemma. Comsat is entering the field of research
and development and this decision is doubtless sound. Comsat engineers will
soon begin to intensify their study of space communications technology and move
into the improvement and design of satellites and related equipment. Ties with
certain suppliers will become closer; because Comsat will be their only customer,
the position of these suppliers will gradually be weakened and they will find them-
selves relegated to a subordinate role. Other suppliers will drop out of the

competition. In time, Comsat engineers are bound to develop vested interests

in their own ideas and design. The end result of a single-commercial-buyer system

is almost certain to be a marked reduction in the total technological effort and in
the kind of competition which would best serve to develop this enormously impor-
tant technology.

We assume without argument that Comsat will wish to avoid these results
and will make every effort to do so. But the question is whether the Commission
and Congress, while there is still an opportunity for choice, should establish a
system whose dynamics will tend to have consequences of this kind. We doubt
that the public interest would be served by authorizing Comsat, a privately-owned
company, operated for profit, in which carriers with dominantly land-based inter-

ests have a powerful voice, to provide satellite services, on a monopoly basis,
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for all television, telephone,and data and record transmission.

BNSC assumes voluntary participation on a contractual basis, for defined
periods of time, by commercial television and radio networks. It does not seek
a monopoly for television and radio transmission. The Foundation believes that
the Commission should be free to authorize competing or other satellite service
whenever the Commission concludes that additional service is warranted. We
recognize that two satellite systems will probably not be authorized , at the
outset, to provide television and radio service. But we believe that BNSC
should operate with the knowledge that its commercial partners will be free
to seek services elsewhere after each period of their commitment is ended,
and that the Commission will be free to respond to their requests.

2, Conflicts of Interest

We discussed briefly in the August 1 Submission and at greater
length in the Submission of December 12 the conflicts that might arise if
Comsat were authorized to provide domestic service, in view of its obligations
under Intelsat. The timing and simultaneous filing of submissions has not yet
enabled Comsat to respond in detail to this consideration. Indeed, it is not
yet clear whether the service Comsat proposes to provide would be part of
Intelsat or independent of it. Either alternative is troublesome.

If the service is independent of Intelsat, there may well be conflicts
with Comsat's obligations under the 1964 Intergovernmental and Special Agree-

ments. Apart from the possible diversion of energies and resources from its
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international obligations, the operation of a domestic system would require
Comsat to determine whether business should be channeled to an international
system, in which Comsat now has a 53.8% ownership interest, or to a domestic
system in which private stockholders have a claim to 100% of the earnings.

At this stage we do not regard the subordination of all domestic communi-
cations satellite systems to a global system as realistic; it is predictable that
some countries will wish to maintain the independence and individual integrity
of their domestic broadcast and communications systems. Historically, the
United States Congress has been exceedingly careful to immunize our domestic
system from foreign control, a care manifested in the 1962 Act itself. These
issues will undoubtedly be considered in formulating the U. S. position for the
1969 Conference that will establish definitive arrangements for an international
global system. Any domestic satellite service should be technically compatible
with the global system, but we suggest that common ownership arrangements
may be both improper and unwise.

Finally, in a report released just a year ago, designed to bring some
order into the nation's commercial overseas telecommunication system, an
Intra-Governmental Committee on International Communications* recommended
legislation that would permit, inter alia, the merger into one company of all

overseas transmission facilities now owned by the record carriers, the voice

*  See Reply Legal Brief, Volume II, Foundation Submission of December 12,
1966, p. 12,
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carriers, and Comsat, With respect to this alternative, the Committee said
"This restructuring would offer most of the economies
provided by the other alternatives, would probably offer
the strongest R&D support, and would provide the strong-
est position for negotiation with foreign administrations."
Report and Recommendations to Senate and House Commerce
Committees, p. 29.

The Report was signed by representatives of FCC, the Office of Tele-
communications Management, and the Departments of State, Defense, and
Justice.,

This solution to the problems which the Intra-Governmental Committee
addressed in its Report might well be precluded if Comsat were now given a

domestic monopoly over communications by satellites.

3. Economies of Scale

Comsat contends that a single multipurpose satellite system, with
a monopoly of domestic service, is more economical than separate systems.
The argument is superficially appealing, butthe reality seems to be that the
economies of scale envisaged by Comsat would amount to approximately 9% of
the cost of the satellite system, as demonstrated in the Foundation's Submission
of December 12, Vol. I, pp. 19-26. With a minimum of foresight in planning
and cooperation among domestic systems these so-called economies would be
virtually eliminated. More important, Comsat fails to acknowledge offsetting
advantages in separate systems, including the economies of specialization. To

the extent that economies of scale do exist, therefore, they must be weighed
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against our traditional policy of encouraging competition, against the economies
of specialization, against the inequity of disregarding the heavy taxpayers' invest-
ment in space, and against the compelling needs of non-commercial television.

Another alternative likewise awaits comment by Comsat. In its December
12 Submission the Foundation pointed out that whatever the interplay between the
economies of scale and the economies of specialization, this issue bears on how
physical facilities are used, not on how they are owned and organized. This
Commission has itself found means of accomodating multi-ownership interests
where common services were to be provided (American Telephone and Telegraph
Company, et al, 37 F.C.C. 11511I9627). In that proceeding (TAT-4), the
Commission ordered the ownership interest of a transatlantic cable apportioned
among the carriers "inaccordance with their current and reasonably foreseeable
traffic requirements' (37 F.C. C. at 1157), a formula that appears equally appro-
priate here, as between BNSC and other entities.

If there are substantial cost advantages in joint use of some part of the
facilities of a communications satellite system -- on the ground or in space --

there is no reason why common ownership arrangements cannot be authorized.

VI. Recommendations

The Foundation recommends that the Commission issue a Declaration

of Policy that includes the following points:

1. The Commission has the power under the 1934 Act to
authorize private non-common and common carriers to
construct and operate domestic communications-satellite
facilities for non-governmental purposes.
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2. The Commission is not precluded from exercising its power
either by the Communications Satellite Act of 1962 or by the
1964 International Communications Satellite Agreements.

3. The Commission will receive and consider as a matter of
priority applications for the use of satellites and the
necessary ground environment in support of a national
test satellite program.

4, The Commission will receive and consider applications to
provide television and radio distribution by satellite for
commercial and non-commercial users, either as a non-
common carrier cooperative or as a specialized common
carrier.

5. The Commission will upon application institute rule-making
proceedings to make such changes in its rules as may be
necessary to permit approval of the applications referred
to in paragraph 3.

6. The Commission will delay for one year final authorization
of any domestic satellite service to permit the President to
formulate additional recommendations and to permit adequate
Congressional consideration of the entire matter,

The Commission's views on the scope of its power, on the proper and
wise organization of a domestic communications-satellite system, on the
relationships between communications satellites and public television and radio,
and on the merits of the several pending proposals will be important in the
coming months. A Declaration of Policy would provide the Congress with a
definite statement of the Commission's considered judgment, and would make
clear that the Commission is prepared to act in a defined way if the Congress

chooses not to direct a different course.

BNSC, as the Foundation has repeatedly emphasized, would be a consensual
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enterprise. We believe that satellite communications offer the commercial
networks an opportunity to provide free service for instructional and non-
commercial television, and supplementary funds for programming, without
harm to their own legitimate interests. This the networks could do while re-
taining an agreed portion of the savings of communications satellites -- perhaps,
indeed, a larger portion of the savings than would be passed on to them by
common carriers. We further believe that a cooperative undertaking by
commercial and non-commercial broadcasters would benefit both,

We know that the step we are asking the commercial networks to take
has far-reaching economic, technological, and social consequences. We
fully understand their desire to consider that step carefully. ABC has indi-
cated interest in and support for the concept of BNSC. CBS has emphasized
the need for competition and has indicated strong support for the Carnegie
Commission's conclusion that CPTV should have a supplementary source of
income from an endowment fund. NBC has expressed whole-hearted support
for public television but has so far reserved its position on BNSC.

On further reflection, and as the contours of the project are more
carefully defined, we believe the networks may well decide to join with
BNSC in the cooperative undertaking proposed by the Foundation, A Declara-
tion of Policy along the lines we have proposed would give the networks a
further opportunity to assess their own interests and their long-range relation-

ship with non-commercial and instructional television. If the networks should
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conclude that BNSC is consistent with their interests, the Declaration of

Policy would have served as the foundation for a remarkable forward step.

-28-



APPENDIX A

Comparative Description of Satellite Systems
Proposed by the Foundation, Comsat and AT&T

The Foundation, Comsat and AT&T have submitted lengthy descriptions
of the technical characteristics of proposed satellite systems. For convenience,
the Foundation provides in this Appendix descriptions of the three systems and
extimates by each of the three parties of potential savings that will accrue from
the use of satellites.

These descriptions and estimates were originally prepared by the Na-
tional Association of Educational Broadcasters and distributed to the partici-
pants in the NAEB Conference March 5-7, 1967. They are offered here with

the permission of the NAEB.
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SUMMARY DESCRIPTIONS
OF
VARIOUS PROPOSALS FOR DOMESTIC SATELLITE SYSTEMS

Prepared by
Educational Television Stations
a division of
National Association of Educational Broadcasters

for
Second National Conference on the
Long-Range Financing of Educational Television Stations
March 5-7, 1967

Introduction
The purpose of this report is to provide essential information on the
nature and potential of the communications satellite. It includes the following:

a. Principle of satellite operations
b. General system characteristics
c. Summary descriptions

Comsat System

AT&T System

Broadcasters' Non-Profit Satellite System

(Ford Foundation)

d. Estimates of potential savings
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Principle of Satellite Operations

The communications satellite serves essentially as a signal repeater
mounted on a very high tower, thus providing coverage over a very wide area.
It may be designed either as a multipurpose satellite serving a wide variety
of communications needs or as a special purpose satellite dedicated to a single
class of needs (say, the distribution of TV programs).

When a satellite is used to distribute TV, the program originating in a
designated studio is sent via communication links to a nearby earth terminal
from which it is beamed up to the satellite. The satellite relays the program to
all the earth terminals located within a large region (possibly nationwide). Each
of the earth terminals receiving the program sends the program signals onward
via communication links to broadcast stations in its vicinity. The stations may
then broadcast the program immediately or tape the program for delayed
broadcast.

General System Characteristics

A communications-satellite system generally consists of two or more
satellites, a number of earth terminals of various kinds, communications links
to connect the earth terminals to the users of the system, and one or more
centers from which operations are controlled. The satellites are placed at an
altitude of about 22, 000 miles above the earth's equator, and at points from
which they can ''see'" all the earth terminals being served. At this altitude, the

satellites have a 24-hour period of revolution. If launched so as to revolve in
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the plane of the equator and in the same direction as the earth, they will
appear to stand stationary in the sky. The advantage of the stationary
satellite is that the antennas of the earth terminals can be fixed rather than
movable, thus simplifying their construction and lowering their cost.

An earth terminal will generally serve all of the users in a given
geographic area. It consists of one or more large antennas (upward of
25 feet in diameter) plus the associated electronics enabling it to receive as
many channels as its local users may require. If it serves as a point of
program origination, it will also have a number of transmitters. The earth
terminals must be so located as to avoid mutual interference between the
satellite service and the microwave relays.

Reliability of service and quality of transmission via the satellite are

expected to be at least as good as via cables or microwave relays.

Summary Descriptions

Proposed systems for interconnection by satellite are summarized on
the following pages:
Comsat System
AT&T System

Broadcasters' Non-Profit Satellite System
(Ford Foundation)
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COMSAT CORPORATION SYSTEM (1970 Model)

Total Channel Capacity

Typical Services Provided

TV Channels
Telephone Channels

System Components

Satellites

Earth Terminals:
TV Distribution

Multipurpose

Communication Links

Operations Control
Centers

48 TV or 84,000 point-to-
point message or 38, 000
multipoint message

30
10,000

4, each with a capacity of 12 channels of color
TV or 21,000 channels for point-to-point
messages or 9, 600 multipoint messages.

161, each capable of receiving on several
channels. Of these, 3 are also capable of trans-
mitting. Each has a 25/32-foot antenna.

18, of which 6 are used for point-to-point and
multipoint message traffic and TV origination,
and 12 are used for multipoint message traffic
and TV distribution. The former terminals
have 85-foot antennas; the latter, 42-foot
antennas,

connecting earth terminals to broadcasting

stations and ITV facilities.

2, each capable of providing the switching and
testing functions for network operations.

For its advanced system (1978 model), Comsat would use 4 satellites,
each having a capacity of 24 TV or 19, 200 multipoint message channels (4 to
6 GHz band) and 40 to 60 TV or 60, 000 to 90, 000 multipoint message channels
(band over 10 GHz). The number of earth terminals for TV distribution would
be increased to 221; the number for multipurpose uses to 30.
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AT&T SYSTEM (Early 1970's)

Total Channel Capacity (1969 - 2 satellites) 24 TV or 19,200 Telephone
(1970 - 3 satellites) 36 TV or 28,800 Telephone
(two-way)
Full-time TV Channels 1969 1970
8 12

Occasional TV Channels

(also used for reserve and

instructional purposes) 12 12
Telephone Channels 3,200 9,600

System Components

Satellites 2, initially identical in characteristics to Comsat
1970 model.

Earth Terminals:

TV Distribution 73, each capable of receiving on several channels.
Each has a 25-foot antenna. None of these would
be located in the Northeast (a region extending
from Illinois and Wisconsin around to Maine).
Broadcasting stations in this region would be
served by cable and microwave relays.

Multipurpose 2, in 1969 (Los Angeles, New York City), 2 more
in 1970 (Chicago and second in New York City),
each used for telephone traffic and TV origination.
Each has an 85-foot antenna,

Mobile Not indicated in proposal.

Communication Links connecting earth terminals to broadcasting sta-
tions and ITV facilities.

Operations Control
Centers Not indicated in proposal.

For its advanced system (first launchings in 1972), AT&T would use 4
satellites, each having a capacity for 12 TV channels and about 30,000 two-way
channels. The number of earth terminals for TV distribution would be 73 (as
before); the number for multipurpose uses would be increased to 26 (by 1976).
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BROADCASTERS' NON-PROFIT SATELLITE SYSTEM
(BNS-3, Early 1970's)

Proposed by Ford Foundation

Total Channel Capacity 48 TV

Typical Services Provided

Full-time TV Channels 28
Occasional TV Channels

(also used for reserve and
instructional purposes) 20

System Components

Satellites 2, each with a capacity of 24 channels of color TV.

Earth Terminals:
TV Distribution:

Major 4, each capable of receiving on 18 channels and
transmitting on 21. Each terminal has a 35-foot
antenna.

Secondary 219, each capable of receiving on 6 channels. Of

these, 46 are also capable of transmitting on 3
channels. Each terminal has a 25-foot antenna.

Mobile 10, each capable of transmitting on 1 channel and
receiving voice instructions. Each terminal has a
15-foot antenna.

Communication Links connecting earth terminals to broadcasting stations
and ITV facilities.

Operations Control
Centers 2, each capable of providing the switching and

testing functions for network operations.

For its expanded service (late 1970's) the Broadcasters' Non-Profit Satellite
System would use 3 satellites, each with a capacity of 24 TV channels.
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Estimates of Potential Savings

A number of estimates have been made comparing the costs of a domestic
satellite system with the charges of AT&T for cables or microwave relays.
The estimates are useful to provide only an approximately comparison since
they relate to different kinds of systems and are based on different costing
methods. The results are summarized in the following four instances:
a. Comsat Multipurpose Satellite System

Although Comsat has presented no estimates of
savings from satellite operations in its August and
December 1966 submissions to the FCC, it does ex-
pect to achieve significant savings, both in its 1970
system and (even greater) in its more advanced 1978
system.

b. AT&T Multipurpose Satellite System (AT&T
Proposal, December 16, 1966)

AT&T estimated that in 1969 the total annual
savings would amount to $20 millions, of which
$19 millions would be related to TV distribution
and $1 million to telephone. By 1980 it estimates
the total annual savings to be $41 millions, of which
$19 millions would be related to TV distribution and
$22 millions to telephone.

c. Broadcasters' Non-Profit Satellite System for TV
Distribution (Ford Foundation Comments,

December 12, 1966)

Annual Costs (in millions)

Telephone Company charges $60. 0*
Satellite System costs 28.8
Total Savings $31.2

* Assumes charges to NBC, CBS, ABC and Overmyer Networks, as well as to
industrial and governmental users, but no charges to ETV. Estimate is for
1970 operations.
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Estimates of Potential Savings (cont'd)

d. NBC Study of TV Distribution System to be
used by NBC, CBS, and ABC (Presented at
Comsat Seminar, April 12, 1966)

Annual Costs (in millions)

Telephone Company charges $45. 0*

Satellite System costs 19.5
Total Savings $25.5
Savings per Network 8.5

* Assumes that each Network will continue to use Telephone Company
facilities for special pick-ups and messages services, for which it will
be charged $3,250,000 annually. Estimate is for current operations
(1965-66).
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HAMMETT & EDISON
Consulting Radio Engineers

AN EVALUATION OF THE TECHNICAL AND ECONOMIC COMMENTS OF
THE FORD FOUNDATION, COMSAT, AND AT&T IN
FCC DOCKET NO. 16495
The firm of Hammett & Edison, Consulting Radio Engineers, San
Francisco, has been retained by the Ford Foundation to prepare a comparative
evaluation of documents filed in December by various parties in FCC Docket

No. 16495. Technical and economic aspects of the comments of the Ford

Foundation, Comsat, and AT&T are discussed herein.

General

As a result of our studies, we conclude that all parties agree that the
domestic distribution of television by satellite is technically feasible and that
there are economic advantages in doing so. AT&T, in Attachment 3 to its
comments, estimates that the annual cost of operation of the Ford system would
be approximately the same as the charges now paid by broadcasters for the
portion of the interstate system which Ford proposes to replace. However,
AT&T states in its Attachment 1 that by optimizing the distribution of facilities
between space and terrestrial components, it could achieve significant savings.
Thus, AT&T concedes the basic point that there is a profit to be made by using
satellites to distribute television. From a technical standpoint, all parties have

submitted system designs for the distribution of television which are not
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substantially different from the system proposed in the Ford Foundation docu-
ment. AT&T discusses advanced systems operating at very high microwave
frequencies at some time in the future, pulse code modulation techniques,

narrow antenna beam widths, point-to-point transmission, and telephone message
service. The fact remains that AT&T also proposes the distribution of televison
signals at 4 GHz, as do the Ford Foundation and Comsat. All parties also agree
that all, or nearly all, television distribution can be accomplished by satellite

without serious interference to or from existing terrestrial microwave facilities.

Estimates of Channel Requirements 1969-1980

Attached is Figure 1 from Comsat's technical submission on which we
have shown the AT&T television and telephone requirements projections and
the projections which we made last fall at the Ford Foundation's request. There
is close correspondence between the AT&T and Comsat projections of message
channel usage. Hammett & Edison did not attempt to project this type of usage.
With regard to television usage, our predictions are slightly higher than those
of Comsat and AT&T for the year 1970; about 30% lower than their predictions
for 1975; and 17% lower than Comsat, and 35% lower than AT&T in the year
1980. Our estimates for the 1980 television requirements of commercial and
government users are almost identical with AT&T's. We estimate twice as
much usage by NET as AT&T, and the estimates for occasional facilities are

very close. It appears that the difference arises from the way we totalled our
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estimates, primarily in our estimate of the extent to which occasional users

can share the protection channels. Within the inherent limitations of accuracy
for projections leading so far into the future, the estimates of the other parties
adequately support the Foundation's suggestion of a two satellite system initially,

growing to a three satellite system in approximately five years.

Transmission Requirements

The Ford Foundation document proposes a distribution system having

an output signal-to-noise ratio many times better than that proposed by Comsat
or AT&T and, in fact, better by a considerable factor than that recommended by
the CCIR. This excess signal-to-noise ratio could be traded for more channels
per satellite. Based on simple theory, the number of channels in each satellite
could be doubled over the number given for BNS-3 and 4 before quality falls be-
low the AT&T target figures. As a practical matter, the factor is probably
closer to 1.5 or 1.6, but, nevertheless, it may be possible to increase the

system capacity by 50 or 60% at essentially no cost.

Interference with Terrestrial Stations

As is pointed out on page 55, Part 5, of Volume III of the Foundation's
comments, it is relatively easy to provide the necessary levels of transmitter
power from the earth stations to suppress interfering signals at the satellite
receiver. However, as the earth station effective radiated power is increased

to achieve this, problems of interference from the earth station to terrestrial
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common-carrier relay receivers are also increased. Neither AT&T nor
Comsat discussed this type of interference in detail. Comsat reached the con-
clusion that this type of interference could be avoided by coordination, but this
would necessarily place restrictions on the locations of satellite earth station
transmitters and, thus, might very severely limit the use of mobile stations.
The Comsat and AT&T solution was to use the frequencies above 10 GHz for this
purpose and thus completely avoid any question of interference with common-
carrier facilities. The Foundation pointed out that the restriction to mobile
activities is not severe because the mobile transmitter would generally use only
one or two frequencies, and these could be chosen for any location to avoid inter-
ference with common-carrier facilities in actual operation. In any event, the
IBM analysis makes a good case that a suitable BNS transmitting and receiving
location can be found with some difficulty in or near any large city, and with
very little difficulty near smaller cities.

All three parties discussed, at some length, interference to terrestrial
4 GHz receivers from satellite transmitters. Both Ford and Comsat assert that
power flux densities need not be restricted to the level now recommended by the
CCIR. AT&T urged that the limits not be relaxed beyond the CCIR Oslo Recom-
mendations. The supporting analyses of all parties are incomplete in one or
another respect. First, neither Ford nor Comsat based its analysis on the
total interference received from all satellites. Second, Comsat's computer

program shows that domestic satellites are unlikely to be positioned where they
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would radiate into the main beams of terrestrial radio relay receiving stations.
Only satellites over the ocean, i.e., in the international service, would be
capable of causing interference in this manner. International satellites serve
relatively few points. They could make excellent use of the advanced technology
that AT&T proposes for the domestic point-to-point service, thus freeing the

4 GHz band for domestic use. Even if international use of the 4 GHz band
continues, an optimized international system would be expected to use larger
ground terminals than an optimized domestic television system. This would
permit the international satellite to be less powerful, smaller, and less expen-
sive to launch than its domestic counterpart. The result in either case is elimi-
nation or reduction of the importance of radiation from international satellites.
We can thus limit consideration to interference from high-power domestic
satellites. The following arguments were developed to provide a straightforward
way to deal with this question.

The greatest interference from a satellite to a terrestrial microwave
receiver will occur when there is severe attenuation of the desired signal from
the terrestrial microwave transmitter because of atmospheric fading. During
this period the received signal level is very low, and a substantial fraction of
the energy entering the receiver is generated in the input circuits of the receiver
itself. This internal noise level can be calculated with fair accuracy for a
typical system to be approximately -164 dbw in a 4 kHz bandwidth. CCIR

Recommendation 357 specifies the maximum permissible total interference
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that could be tolerated from all satellites. Although the values vary with the
per-cent time, the average is approximately ten per cent as great as that

caused by internally generated receiver noise for any particular fraction of the
time, or approximately -174 dbw in a 4 kHz bandwidth. The interfering signals
from the satellites would be collected by a typical AT&T microwave receiving
antenna having an equivalent maximum aperture of approximately five square
meters (7 db greater than one square meter). This means that the maximum
power flux density received from all satellites cannot exceed a total of

-174 dbw - 7 db = -181 dbw per square meter if no discrimination were obtainable
through receiving antenna directivity. The Foundation's documents assumed an
antenna discrimination factor of 50 db. This was based partially on turntable
measurements of typical antennas and partially on the results of Stanford Research
Institute experimental measurements of microwave antennas in situ. Comsat
demonstrated, using a comprehensive computer program, that there will be no
domestic satellites in the main lobe of the terrestrial microwave relay receiving
antennas and, thus, only energy arriving through the back and side lobes must be
considered. An inspection of the measured pattern of a typical AT&T micro-
wave antenna indicates that the side-lobe response is approximately 40 db below
the main lobe and the back-lobe response (in regions more than 90° from the
main beam) is greater than 60 db below. We can disregard those satellites
radiating into the back lobes of the antenna because of the 20 db lower response

in that region. Assuming that the satellites are evenly distributed on the
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equatorial arc, approximately half of the satellites would be expected to be in the
side-lobe region of the average randomly oriented microwave receiver antenna.
If we assume that twelve satellites are causing the maximum permissible total in-
terference, each satellite can contribute only one-twelfth of -181 dbw per 4 kHz
bandwidth, or approximately -192 dbw per 4 kHz. If the average terrestrial an-
tenna discrimination factor is 40 db, the maximum permissible power flux density
received at the earth's surface from each satellite is thus -192 dbw +40 db =
-152 dbw per square meter for a 4 kHz bandwidth. This ?s approximately the
same as calculated by AT&T, although our conclusion has been reached by a dif-
ferent method. This power flux density is somewhat higher than that which would
be received from the BNS satellites, and much lower than is claimed as a reason-
able limit in the IBM analysis. It would not restrict BNS operations in any way,
nor would the BNS satellites cause significant interference.

Knowing the difficulties associated with airborne pattern measurements,
we tend to discount the SRI results. A more informative approach would be to
set up a TD-2 test link, put a simulated satellite transmitter with variable power
in an airplane, and see what it takes to cause the level of interference permissi-
ble under CCIR Recommendation 357. An expensive satellite test program is not

needed to answer this question.

Satellite System Cost

The BNS satellites were expected to be amortized over a five-year
period, but the system life was claimed to be ten years. Since three additional

launches were included to cover satellite failures and provide a lifetime of ten
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years for both earth and space segments, we believe that this cost component
could be reasonably changed to a ten-year amortization and reduce the total
cost by several million dollars per year for either BNS-3 or 4. It is also
possible that the modification of satellites to provide more channels, as out-
lined previously, could provide performance approaching BNS-4 at BNS-3
cost. Combining these two effects, it appears reasonable to expect near

BNS-4 performance for approximately $26, 000,000 per year.

Cost Crossover - Terrestrial vs Satellite Facilities

A BNS affiliate ground terminal equipped only for reception costs
approximately $100,000 to buy in quantity and perhaps $10,000 per year to
maintain. Spread over a ten-year lifetime, this results in a total annual cost
of slightly more than $20,000 per year, or approximately $2,000 per month.
This represents the incremental cost for adding one affiliate receiving station
to an existing satellite network. The comparable figures for AT&T service

are approximately $1,250 per month for station connection charges alone.

Mileage charges are in addition to this and run approximately $57 per month
for each mile of circuit length. Use of a satellite channel should, of course,
carry with it a share of the cost of the satellite itself. This cost is independent
of the distance between the earth stations. Considering the large number of
broadcasters sharing each distribution channel, a fair charge for access to one

satellite channel would be $2,000 per month. Thus, below 50 miles, terrestrial
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microwave facilities under existing tariffs are less expensive than a satellite
connection. AT&T asserts that microwave service to the northeastern portions
of the United States, where stations are relatively close to each other, would
be less expensive than satellite service, but this is not borne out by the above.
Only in a few cases are station groups as close as 50 miles.

AT&T states that there is a cost crossover for message traffic at
1300 miles, and implies that the situation is similar for television. It stated
that slightly different economic criteria were applied to the TV networks.
However, it declined to state the TV mileage figure which resulted. As shown
above, the 1300-mile crossover does not apply to the distribution of television.
Satellites are more economical than terrestrial systems for distributing network
programs (as opposed to point-to-point) even over short distances under the
present rate structure.

It may be that AT&T talks of a crossover in cost at 1300 miles because
this would allow it to serve the densely populated northeastern United States
with existing terrestrial facilities on which it can undoubtedly make a good profit
with present rates. As explained above, telephone company charges consist of
station connection charges and mileage charges. In the Northeast, station
connection charges undoubtedly represent a relatively high fraction of total
charges, and maintenance is relatively simple because the relay stations are
never very far from a town. The situation in the West is the inverse. Stations

are far apart and the station connection charges are small compared to the
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mileage charges. Also, microwave repeater stations in the West are often
located in areas which are inaccessible (or at least remote) and, therefore,
more expensive to maintain.

As a practical matter, the satellite beam that illuminates the south-
eastern United States will also illuminate the northeastern United States. Service
to this area would not require additional satellites as AT&T claims, but only
the addition of receiving terminals and associated short station connection
links. Thus, the economic considerations outlined above are applicable. No
additional interference would be caused to terrestrial microwave facilities.

As AT&T suggests, the problem of coordination between satellite and terrestrial
terminal facilities would present some difficulties in the northeastern United
States. Nevertheless, the IBM study indicates that such coordination could be

achieved without severe penalty to either satellite or terrestrial systems.

Satellite or Terrestrial Backup

AT&T advocates backup terrestrial facilities in case of failure of the
satellite network. An extra fifteen-million dollar satellite would provide ex-
cellent backup, is probably no more expensive than a nationwide terrestrial
backup channel, and is very much more flexible than a terrestrial facility. A
single satellite channel could replace any terrestrial microwave circuit, given
the existence of terminal facilities, and is not restricted by physical location

of repeaters as are terrestrial facilities.
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Economics of Multipurpose vs Specialized Systems

The Foundation's arguments in this area are supported to a certain
extent by Comsat's Figure 4 of its technical submission. Comsat shows only
approximately twelve per cent difference between combined message and
television separate services (the BNS approach) and its multiservice approach.
These correspond to the 1970 plan, Options B and C respectively, of its
Figure 4. We could not find that AT&T made a quantitative comparison of the
two approaches.

AT&T's estimates of the capital required to set up a satellite system
show substantial variation, depending upon whether it is discussing the Ford
Foundation proposal or its own proposal. For example, on page 2 of Attach-
ment 3 of the AT&T comments, it is estimated that the total first cost of the
BNS-2 system would be $224., 4 million, and the total annual charges would be
$38. 7 million. This is approximately three times the Foundation's first cost
estimate and twice its estimate of annual charges. On page 27 of its Attachment
1, AT&T shows for the television portion of its proposed system a net invest-
ment in 1970 of $102 million, which is comparable with the Foundation's
estimates for BNS-3. This rises to an investment in 1980 of $170 million.
Both estimates are well below the AT&T estimate of $224. 4 million for the
BNS-1 and 2 systems, although these systems would be markedly less complex
than the 1980 system proposed by AT&T. The economies claimed for the

multipurpose approach could not reduce the total investments by such a large
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factor. Infact, the AT&T estimates for the BNS-1 and 2 systems are only slightly
less than its estimates of $279 million for the total costs of a multipurpose tele-
vision and message traffic system for 1975. Using AT&T's component cost list

on page 28 of their Attachment 1, we computed the first cost for BNS-3 at
approximately $105 million. There are some component parts missing from

this list, but, nevertheless, it is far less than the $224. 4 million that AT&T
estimated for BNS-1 and 2, and is quite close to the Ford Foundation's estimates
of approximately $100 million for BNS-3. We have combined AT&T's conservative
estimate of savings for a combined satellite-terrestrial system with the argu-
ments of Comsat relative to separate versus multipurpose systems to arrive at

a minimum estimate for the potential savings of the BNS system. Even using

this estimating technique, it is apparent that the BNS approach would result in

a considerable reduction in the cost of relaying domestic television. If AT&T

estimates of the annual charges for terrestrial facilities in future years are

compared to the Ford Foundation's estimates of satellite costs, it is seen that

the total savings could be at least forty-five million dollars in 1980 rather than
the nineteen million dollars estimated by AT&T.

It is not clear what fraction of the savings would be passed on to television
users by each of the organizations proposed. In Volume I of the Ford Foundation's
December comments, Leland Johnson discussed this problem. Mr. Johnson
demonstrated that if the savings were spread across all communications users,

which is one interpretation of AT&T's comments, the financial benefits to the
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networks and broadcasters would be small. It would seem to us that the net-
works would prefer the BNS approach in which they might save a good share

of forty-five million dollars while making a contribution toward education and
having a voice in the operations of the interconnection system, rather than to

save part or even all of nineteen million dollars.

Advanced Systems

We have evaluated AT&T's extended discussion of advanced technology
systems and will comment on the technical aspects of these systems. The 1972
model spacecraft has 45 PCM transponders and 12 FM transponders and weighs
approximately 3000 pounds. Since the hardware requirements for Ford's 4 GHz
wide-area television distribution system and the 18 to 30 GHz point-to-point relay
system are so different, the satellite subsystems which these two types of services
can share are limited to primarily the power supply and conditioning subsystem
and the attitude control subsystem. In combining wide-area and point-to-point
functions in one satellite, they would have a spacecraft weight exceeding the
capabilities of any operational boosters. It is not clear that such boosters will
be available in the 1970's at a reasonable cost as a spin-off from the military
or civilian space programs. There is no evidence that AT&T included con-
tingency funds to meet this possibility. Even though AT&T proposes the use
of new frequency bands and coding techniques for the point-to-point message
and television services, it apparently has not found a better way to distribute

television signals throughout the United States than to use the 4 GHz common-
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carrier band as is also proposed by the Ford Foundation. As AT&T acknowledges,
one of the problems of using the 18 and 30 GHz bands is the attenuation which
occurs during heavy rainstorms. To circumvent this problem, it proposes to
locate transmitting and receiving stations in pairs separated by at least ten

miles and linked by suitable terrestrial facilities. In doing so, it has immediately
more than doubled the cost of the earth station complex by requiring a second
terminal for each affiliate group and by requiring terrestrial facilities to link
these two terminals. AT&T did not comment on the fact that microwave inter-
connection between earth station pairs would also contribute significantly to
spectrum congestion. This interconnection would undoubtedly be done at 6 GHz
because propagation at higher frequencies would suffer the same attenuation in
rainstorms when used for terrestrial facilities as for earth-space transmission.
For reliability, the system should be designed so that a rainstorm could not
simultaneously affect both terrestrial and space circuits.

AT&T proposes to use the 30 GHz band on the up-link for television
distribution signals. These signals would enter the satellites through highly
directional antenna beams pointing at predetermined origination centers. The
usefulness of the satellites for relaying signals from mobile terminals would be
greatly restricted if the satellite could only receive signals from these pre-
determined areas. Also, any kind of mobile operation in the 30 GHz band

would be very difficult because of the requirements for transporting, erecting,
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and interconnecting pairs of transmitting earth stations to avoid the rainfall
attenuation problem.

In summary, our analysis of the AT&T advanced system proposal is
that it has bolted a television distribution satellite to a message traffic satellite
and discovered that it could not launch the result with an available booster.
Furthermore, it has sacrificed the attractive ability of a satellite to pick up
transmissions from mobile stations anywhere within the United States by pro-

posing the use of 30 GHz for the up-link frequency.

Conclusions

There is a wealth of material in the documents which we have reviewed,
and an analysis thereof could continue almost indefinitely.

The variations in technical detail among the proposals evaluated herein
are not of primary importance. Using the best ideas from each proposal, it
is clear that a system could be constructed that would provide the service
described in the Ford Foundation's comments at a significant saving relative
to purely terrestrial systems. The interference studies presented indicate
that such a system could operate without causing or suffering excessive inter-
ference, but that in congested microwave areas careful study would be required
to locate suitable sites.
Hammett & Edison

Consulting Radio Engineers
March 27, 1967
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Respectfully submitted,

The Ford Foundation

by Mefew, B f

McGeorge Bundy, President
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