




















LAW OFFICES OF

CORNELIUS BRYANT KENNEDY
888 SEVENTEENTH STREET, N.

WASHINGTON, D.C, 20006

Area CoDe 202
298-8208

March 11, 97

The Honor. » 2 Clay T. Whitehead

Director, Office of Telecommunications Policy
Federal Office Building

1800 5 Street, N.W.
Washington, D.C.

Dear Mr. Whitehead:

Enclosed is a copy of a memorandum which
I basically prepared for a >ther purpose but
which may be of interest to you.

I am enclosing an extra copy of the

memorandum in case you wish to pass it on to Walt
Hinchman.

Best reagards.

Cc

CBK/ag
Enclosures








































|

m——

*eui Mouseholds: © ERDS

ar Market Drste as of 171770,

= fomes: TV snd Clreulation

Ametican Tesearch Bureau.

ty eoversge bused en ARL study (see
e 1b)

WMTY

Riet: ¥CC ¥iie Na. IMICT=-51a7 Granted $/33765

[Radad )

@American Map Co., Ine N.Y., No. 14244

e 2

WIMTV ;

.cesseer Forward Television Inc., 615 Forward Dr., Madison
£3711).

.%o & Business Office: 615 Forward Or., Box 4269,

‘reohone: 608-233-5381. TWX No.: 608-654-8214.

-« 2rship: Forward Communications Corp, (sce WSAU-TV, Wausay,
fs).

“in Operation: July 8, 1953, Sale {o present owner by Farward
“'evision Inc. approved May 15, 1963, by FCC (Television Digest,

. 3:20). Sale to Forward Television by WTVJ interests (liite

«ll Wolfson) approved April 2, 1958 by FCC (Television Digest,
+2l. 14:10, 14). Previous sale to WTVJ interests by founcing
-trald A, Bartell family approved July 25, 1957 by FCC (Val,
2326, 30).

“iresented (sales) by The Meeker Co. Inc.;
Yinncapolis),

eresented (legal) by McKenna & Wilkinson.

Harry Hyett & Co.

nel;
“UMAS E. BOLGER, exccutive vice president & general manager,
*UDISON SPRAGUE, sales manager.
JJYARD CLYMAN, film & photo director,
SARL AIAES, promotion manager.

;9 SCHMITT, news dircctor.

ERN FOWLER, women's director.
LLMER WEISENSEL, chicf engincer,

+JE McCLELLAND, operations manager.
DIGEST OF RATE CARD NO. 15-—(April 1, 1968)
S 15 Min. 5 Min. Min,  30Sec. 20 Sec.
' AA—6:30-10 p.m., daily.
e $185.00 $150.00 $75.00°  $60.00°

U8 A—6:30.10 p.m., dally.

f

|

$60.00° '

’;lb.inalion Rates: Sold in combination with WSAU-TV, Wausau, ,
"% as members of Central Wisconsin Combination.

"TY/ORK BASE HOURLY RATE: $1850. !,

Mop

Het Vlaekly Siate IV Homas
Cireviction County Houscholds  Homes o
WISCONSIN
Ecl.;n?bia 11,100 10,600 95
Yane 90,500 86,000 95
oy o e Green 8,000 7,600 9
S0% & Over lov, 5,200 4,900 94
Lafayette 4,900 4,600 95
:-ll‘ixh“,uk‘“k' 2,700 2,500 92
Richland 4,300 4,000 94
Sauk 9,500 8,900 94
—_—
WISCONSIN
Grant 12,800 11,900 93
Jeiferson 16,400 15,800 97
Rock 38,700 37,600 97
15,800 15,100 96
)WSIN
Wtz rford 3,700 3,600 95
5249, 18,600 17,700 96
f - Lake 4,800 4,600 95
Juntau . 4,400 4,000 91
Vernon 6,500 6,100 94
Walworth 17,500 16,900 96
Station Totals 456,900 438,000 96
Net Weekiy Circulation (March 1969) 148,075
86,009

Average Daily Cirsulation (March 1969)

For Group Ownership, sec Services Volume
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Date:

Subject:

To:

_EXECUTIVE OFFICE wur THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS POLICY
WASHINGTON, D.C. 20504

March 22, 1971

Clarification of Spectrum Activities

Dr. John Richardson
Office of Telecommunications
Department of Commerce

I understand the distinction between various spectrum-related
activities being carried out in Commerce, and OTP cognizance
thereof, may need some further clarification. I refer particularly
to the work Doug Crombie is doing on better defining the spectrum
resource and associated use/operating rights.

v 21 F By o e s . & : ) = 1 otine
Tus thic present, those studics being conducted to improve the exisiing

frequency management process (e.g., through better compatibility

analysis capabilities) fall under the cognizance of Will Dean. I
“assume that Stanley Cohn would be the Commerce counterpart.

Those studies which are oriented primarily to new spectrum rescurce
allocation methods, such as 'electrospace'' and/or spectrum operating
rights definitions, are part of the broader policy analyses needed by

the OTP. These are currently under my cognizance, and will pre-
sumably fall under the proposed Analysis Division in Commerce, rather
"than Mr. Cohn. Meanwhile, I trust there is no objection to my coordina-
ting directly with Doug Crombie on this.

While the same persons (e.g., Crombie and Hatfield) may work in both
these areas, it is clearly desirable that separate projects and &)
accounting be maintained, both now and during the forthcoming transition
into the new organizational structure. I understand this has been the
case to date, and simply wish to affirm it on the part of the OIE,

Walt—

Walter R. Hinchman

TN . .Mr. Crombie/OT Commerce
7 W[, Whitehead
Mz, Dean




Date:

Subject:

To:

EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS PoLICY
WASHINGTON, D.C. 20504

March 11, 1971

Spectrum Plans and Policy

Tom Whitehead

As you know, I have for some time wanted to withdraw from

any leadership role in the spectrum plans and policy area

as soon as its scope and functions could be finalized -- whatever
their nature. I feel we have reached that point with yesterday's
meeting, which I should like to consider my swan song in this

area.

With the simultaneous flowering of activity in the specialized
carrier, domestic satellite, CATYV, and satellite/cable areas,

it is clear that I would be unable to devote any significant attention

to the spectrum area in the foreseeable future. With this workload,
I feel it would be unfair both to the program and to myself to continue
such a tenuous relationship. The same is true, I believe, for most
of those persons previously identified as project leaders in this
area -- who are also committed to the above crash projects.

I realize you are unwilling to see the program completely dropped --
though I suspect this would be an appropriate move, given our staff
limitations. I would, therefore, suggest that Bruce Owen continue
with the Allocation Processes project, and that Will Dean (or someone
from his staff) take responsibility for the joint OTP/FCC planning
activity. In that regard, David Colby (whom I interviewed last week
pursuant to Will's suggestion) showed some interest in this area.
Since he seems to me a suitable addition to the spectrum management
staff, perhaps he could take on the OTP/FCC planning project --

or even the entire program.

If you feel it serves any purpose to leave my name associated with
the program in a non-functional capacity, I have no objection. I
would like to request, however, that I be relieved of any responsibility




ioer

for preparation of program and project plans for this area.

I have written several descriptions of the work contemplated
already, any one (or all) of which could serve as an interim
program description and input to the future program manager.

Walt™

Walter R. Hinchman

c'C
Dr. Mansur
Mr. Dean




Chron
W.H. Memos
\ ~Ehrlichman

! 8 MAR 1971 Articles
Licensing
Reporters
FCC
CATV
Gen, Counsel
Spectrum Allocation

MEMORANDUM FOR

Mr. Tod Hullin
The White House

Since my memorandum of February 8, 1971, to John Ehrlichms
regarding OTP action with respect to the Datran issue, the
Commission has now postponed action for probably another two
months., With this additional time, I expect that we can develop
gsome credible statements that will encourage the Commission in

the direction of more competition. I2am currently planning a speech
next week, a feature in Business Week, and public correspondence
with Senator Baker as ways of makmg public what positions we can

. . how subatantiate. e _

I can keep John up to date if you wish,
51GNED

Clay T. Whitehead

cc: Mr. Whitehead
Mr. Scalia
Mr. Doyle
Dr. Lyons
Mr. Hinchman
Mr. Owen

* CTWhitehead:ed/jm 3/4/71




February 19, 1971

Will Dean
Walt Hinchman
Bruce Owen

Tom Whitehead

Where do you think we are as a
result of this effort and where
do you think we should go from
here?

I would like to have a one-page
note from each 6f you and will

plan to have a meeting with you
and Dr., Mansur the latter pazt
of next week or early in March.
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: OFFICE CF THE PRI
TS"' ECOMMIUNICATIONS POLICY
WASHINGTO™ ™.C, 20504

atee  February 12, 1971

Subject: Government Use of the Radip Fredguency Spectrum

“

To: Mr. C. T. Whitehead i
he attached report, approved by the IRAC at its meeting
on February 9, 1971, is forwarded in response to your
70, for a statement on the nature

8
reguzct of December 2, 19
ver

and magnitude of the Go nment+'s use of the spectrum.
The report is an unclassified summary for use, as appro-

priate, in informing highex auLMOL"ty, the Congress, aiid
the public regarding Government spectrum needs. It is also
submitted as an initial input to the development of a
comprehensive long-range plan for 1mproved management of
the radio spectrum.

3 The Coumittee is preparcd to .onder further assistancc

as you may desire.

A ) 760
LA (e \
//CQ [t 187
7 g, ALl z
L . - /1
VAT Nem"n Jr ./
Attachment ;

(o{e Dr. G. F. Mansuxr




A SUMMARY OF THE FEDERAL GOVERIMENT'S
USE OF THE RADTO FReOUENCY SPECTRUM

Innumerable studies, investigations, publications and actions over the
past decade have dealt with the problems of Radlo Frequency Spectrum
Management--many without adequately portraying or taking into account
the role of the Federal Government as a major user of the spectrum.

While considerable data on equipment and frequency usage are being
collected from the Federal Government agencies under a continuing

program, these data include classified information and are in some
detail., 1Ii is the objective of this summary to present in briecf
unclassified form, the nature and scope of the Federal Government's
use of the radio frequency spectrum ineclnding the dominant factors
which dictate such use, and the impact of National policies on Govern-
ment use of the spectrum.

At the onset it should be recognized that "use of the radio frequency
spectrum' covers a gamut of radiocommunication and electronic facili-
ties far in excess of the "radio" of by-gone years which meant, for

the public at least, primarily broadcasting and wireless communications
to ships at sea. The spectrum involved is that intangible rescurce
that allows electromagnetic radiation to be propagated through free
space with frequencies from aboui. 30 .. (1 Hertz is a cycle per seeoua Lo
those in the order of 2,000,000 MHz (1 Mepahertz 1g a millicn Gycles
per second). This represents a range in frequencies of 100 billion

to 1, within which one finds many bands of frequencies, each with its
own pecullarities and usefulness. As a point of reference, the
standard broadcast band in the U, S. is 0.535 to 1.605 MHz. The
facilities involved include not ouly iadio stations of many categoricc
but a myriad of electronic devices all characterized by radiation,

both desired and undesired, within the radio frequency spectrum.

In understanding the Federal Government's use of the spectrum, one
must appreciate the interplay with non-Federal Government use of the
sane spectrum. This is illustrated by Fig. 1 which shows the relation
of Government to non-Government allocations throughout the spectrum.
In addition to the shared use of spectrum indicated in Fig. 1 there
is a substantial interface beiweepn Govecpment and end
radio operations. Non-Government ships and aircraft are served by
Government radio facilities; Federal law-enforcement agencies have
intercommunication with their State and Local Government counterparts;
Federal power systems interconnect with non-Federalj Civil Air Patrol
stations communicate with the Military--and so forth. .

Further, although outside the scope of this paper, it should be
recognized that the Government depends heavily (1) on the use of
commercial telecommunication facilities in lieu of Government owned
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and operated and (2) on the use of Jandline facilities 1n lieu of
radio where such use is feasible.

ee, currorted by a significant recasrch

o faci i
in the major categories:

U. €. Covernment radi i
hlex, fal

and development comj

)

1. Conventional radiocommunication facilities--such as high-
frequency overseas telegraph and telephone circuilts;
radiocommunication services to ships and aircraft; land~-
mobile and microwave communication facilities.

2. Radars (Radiolocation)--such as for the location of
aircraft or ships, missile detection, and storm cloud

observation.

3. Radionavigation facilities—-serving ships and aircraft.

4. Telemetry--radio transmission-of measured or sensed
quantities or conditions of given physical properties. such
as hydro/meteorological or stress/strain data including
the receipt of such information from spacecraft. Radio
astronomy observations may be considered as a form of
telemetry in the broad sense where the transmitted signals
are of natural origin.

The reui..ements for conventional radiio.ommunication facllitics are
asenerally understood; those for t%2 multitude of radio statione and
electronic devices involved in categories (2) thru (4) above are,
however, yenerally less known. None ihe less, the latter represent

a major portion of the Government's investment in, and use of, the
spectrum. Details as to Federal agency responsibilities and commitments

having « corresponding impact oun the opoctrum are given in Appendlc:cc
AN A0S ;

Two dominant themes are present in the Govermment's use of radio:

1. The requirement for telecommunication is placed upon the
Federal Agencies by virtue of the missions and programs
approved by the President consistent with Congressional
legislative and funding support, and,

9. The use of radio rather than other forms of communication
is dictated by the inescapable elements of time and space.

To elaborate on point (1) above, the acquisition and use of radio-
communication facilities are essential to accomplish the wide
variety of missions of the Federal agencies which serve the public
in many ways. Furthermore, the essentiality of the facilities
themselves is established through the Government's budget and




appropriation procedures pursuant to Congressional approval and
Presidential direction. Hence, the basic management question is
not whether the spectrum should he wsed to support these activitice
but how it may best be used to meet cine requirements to which the
Agencies are committed--taking into wccount affected occupants of
the same spectrum, present and future, national and international,

The relation between the basic mission of a given Agency, the
facilities needed to fulfill this mission, and the requirement fox
correspending radio frequency spcctruw space must be recognilzed,

for these three are inseparable if the mission is to be accomplished.
For example, the fire-fighting responsibilities of Agriculture and
Interior, established by Acts of Congress, cannot be effected without
- mobile communications to those actually fighting the fires; the
Federal law-enforcement activities lodged in the Departments of
Justice and Treasury would be literally immobilized without radi?—
communication; the Federal Aviation Administration could not begin

to control and protect air traffic, its obligation under Law; U. S.
satellites would be useless without radio, negating NASA's mission;
and, finally, the Military Services, in meeting their obligations
consistent with the appropriations of Congress, would be at the level
of Civil-War effectiveness without communications-electronics for
all phases of support of their mission to protect U. S. Interests
throughout the world. A common elementi of all these activities is
that they are not for profit, but are for serving the public in
accordance with its needs as cupresc:® by the Congress and as
directed vy the President.

lith reference to point (2) above, one finds the use of radio indis-
pensable to provide for the rapid transfer of information over great
distances, across rugged or hostile terrain, and to communicate with,
or control, all types of mobile 2nd cnnce vehicles—-hand-carric

portables,;-cars, ships, aircraft, missiles, satellites, and so forth.

The variety and depth of involvement of the Government is described
in the Appendices. In summary:

~ The total U. S. Government inveétment in communications-

electronics equipment is in the billions of dollars
-(approximately $50 billion).

= The number of U. S. Government equipments operating
throughout the radio spectrum is in the millions.

~ The number of U. S. Government radio-frequency assignments
1s over 120,000 for U. S. and Possessions alone. (These
are distrilbuted among the Federal Agencies as shown in
Appendix 3. While the number of assignments provides a
measure of activity in the radio spectrum, it must be




recognized that one assignment may represent hundreds or even

thousands of individual statisons or equipments.)

.

the Federal Agcucy missions which depend on
innumerable--the importance incalculable.

~ Zue varilety of
is

radio




Appendix 1

Department of Defense
The Depariment of Defense (DOD) is viially dependent upon radioccumu-
nications for command and control of dispersed forces world-wide in
support of national policies involving defense of the U. S., main-
taining freedom of the seas and commitments to our Allies. Defense
comnunications-electronics activities include command and control
comnmunications, radar (early warning, survelllance, weapons contrul),
navigational aids, sensing and identifilcation. Military expenditures
for communications-electronics equipment run over $10 billion per
year-—consuming about 50 per cent of the output of the electronic
industry. The military services are the largest Government users

of the radio spectrum (approximately 50% of all Government assignments)
with a multi-billion dollar investment in communications-electronics.
Radiocommunications for command and control is effected through the
facilities of the Defense Commupication System (DCS) and those used

to support the tactical needs of the Army, Navy, Air Force and lMarine
Corps.

1. The DCS, which constitutes about 80 per cent of the National
Communications System (NCS), is the single, world-wide
complex comprising all long haul point~to-point communication
facilities in support of tho 1, §, Military (some 3.0 mi*Tion
personnel). It serves some 27200 locations in the U. S.
and 1100 in foreign countries. (The NCS includes, in addi
tion to DOD, the long-haul telecommunication facilities of
State, the Federal Aviation Administration (FAA), the
National Aeronautics and Space Administration (NASA), and
the General Services Adminictration (GSA). It has, as @

“basic goal, the interconnection of these facilities to

- fulfill over-all Government requirements under both normal

and emergency conditions.) :

The radio facilities of the DCS as of mid-1970 included
over 100 high-frequency stations interconnecting with 270
.teletype stations and over 1400 data relay stations. The
high-frequency facilities alone encompassed 0.5 million
channel miles while over 2 million channel miles were
provided by tropospheric scatter and microwave facilities.
Composite facilities (high frequency and tropospheric/
microwave) added another 0,75 million channel miles.
Communication satellites provided 290,000 voice channel
miles (miles measured on the earth's surface) and 62,000
miles for digital or record traffic.




The Department of the Army, with an active force of
approximately 1.3 million military personmnel has the

responsibility to organtze, rain and equip Army forces
(including active, reserve =nd National Guard) for-—-

3.

b.

Prompt and sustained combat operations on land
and for joint amphibious and airborne operations.

Air defense as reguired for the defense of the
United States against air attack, in support of
plans for national security.

In addition, the Army is respunsible for certain civil
works programs foxr improvemcnt of navigation, flood contraol,

P
e

ach erosion control and watcr resources development in

the United States and Possessions.

The

accomplishment of the Army's mission is vitally

dependent upon use of frequencies throughout the entire

electromagnetic spectrum for a wide variety of communications-—

electronics equipments employed world-wide. Activities
involved are:

Active Army

In a Lydwcal field army —-»e¢ than 75,000 radio trans-

.'_.1.1 e may nh .'.\7:,“1 I\\n’_‘/. A'.;x‘.’ P no r.-mn ;, e
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service forces ~~confcutraLod in an area about thec size
of Utah. Total frequency requirements for combat
operations or for extensive training exercises usually
exceed those available.

Air Defense

The Army Air Defense Command, with missile defense
units protecting key defense areas in the Continental
United States, employs many high powered radars,
missile control systems, and command and control
communications.

Army Aviation

Approximately 80 Army Airfields in the U. S. provide
radiocommunication and radio navigation services for
Army aviation. There are about 12,000 fixed and rotary
wing aircraft in the Army.




Civil Works Programs

The Corps of Enginecers, Clvil Works Division, has
approximately 3000 radi~ -tations for communications,
together with miscellancous radar, telemetering and
distance measuring facilities to support its civil
works projects in the Conterminous United States,
Alaska and Puerto Rico. These facilities represent a
total investment of approximately $6.8 million.

Civil Defense

To support the Nation's civil defense preparednuss,
the Army operates a network of hLLh requency radio-
communication stations. These 1ntcxconnect the Civil
Defense regions of the United States for emergency
communications.

In total the Army has over 0.5 million transmitters and a
like number of receivers.

The Department of the Navy, with about a million personnel,
has as its mission the organ ization, training, and main-
tenauce in a state of readiness U. S. Navy and Marine Corps
rces for the performance of military missions as directiil.
Zhis 1nc1udc uupyuLL of the other military Departments as

5k TPy o= e
Tu ,-\ALLU-.L titis ta ol VY. .Operates u 2 Gl
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700 shlpq and submarines in the active fleet and alwos

10,000 aircraft which require a vast array of compllcateu
communications-electronics equipment.

The Naval Communication Systum used to support the DCS and
the Fleet is comprised of 27 major communication complexes,
made up of 64 transmitting and receiving stations which use
over 10,000 transmitters, receivers and transceivers.
Additionally, there are 80 Navy and Marine Corps Air Stations,
10 major naval shipyards and 3 major Navy test ranges that
are large users of communications-eclectronics equipments.

Within the fleet the Navy has:

a. Some 16,000 transmitters with a like number of
recelvers (for communications).

b. About 11,000 transmitters and 30;000 receivers (for
electronic devices).

Navy aircraft:

52,000 transmitters and receivers for communications.

Over 180,000 electronic equipments (such as search
radars, navigational aids, weapons control systems
and the like).
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Tn total, the Navy (plus the Marine Corps) has about

Ye

The Department of the Alr Force

0.3 Hl]1l01 transmitters and a2 somewhat greater number of
2ceivers of all types.

|

organized, trained and

equipped for prompt and sustained offensive and defensive
aerospace operations. To this end, and with almost 0.73
million personnel, it operates:

a.

The Air Defense Command (ADC), which has more than 100
defense radar sites valued at some $10 billion using
over 600 radars. These installations, including the
Space Track Network and Ballistic Missile Early Warning
System (BMEWS), are respousible for surveillance of th
North American continent to detect and prevent surpris
attack and intrusion by enemy missile and aircraft
forces. -

ic
aon
-~

The Tactical Air Command (TAC), which uses hundreds of
radiocommunication and radar equipments of a mobile or
transportable nature. The tropospheric scatter relay
equipment alone i1s valued at $1.5 million - the radars
at about $40 million. A typical training exercise
involves 30,000 men and some 100 aircraft. It is from
this Command that quick response forces for contingerries
such as the Lebanon, Doww.ican Republic and similar
crises zre drawvn. Most of the tacticol aircrews and
tactical support personnel are trained by and obtained
from this Command.

The Strategic Air Command (SAC), which operates airborne
and fixed Command Posts «ud Alert and Readiness facilllies.
These involve several hundred high-frequency radio trans-—
mitting facilities, both airborne and fixed (which are
interceonnected with over 0,2 million landline circuit
miles). This Command provides the United States with a
primary retaliatory capability in the event of

surprise nuclear attack.

The Military Airlift Command (MAC), which provides the
majiority of the airlift requirements of the Departmént
of Defense. Included in this is aircraft support 1Lor

the President and other Officials. Additionally, this
Command provides emergency airlift of food, medical
supplies and the like for catastrophies such as the
Pakistan tidal wave and the Peru earthquake. Aircraft
of this Command average some 28.8 thousand flying hours
per month for a total of 19.6 million miles.




e. The Air Force Communications . Service (AFCS), which ie
responsible for mnavigational aids, air traffic control
facilities, the Air/Crcund common user system and the
Air Force portion nf the Nafense Communications Sys i
These activities support all Air Force major commands
and are world-wide in scope. APCS operates 181 control
towers, 800 navigational aid facilities and 19 high—
frequency aeronautical stations. The aeronautical
stations, in 1970, handied 2.26 million messages and
effected 140,000 phoue patches. These facilities serve
18 major agencies, not all of them military, as well
as the military commands. For air traffic control
purposes, AFCS maintains and operates 760 very-high-
frequency (VIF) trensmitters, 762 VIF receivers and
506 VHF transceivers: and 1657 ultra~high-frequency
(UHF) transmitters, 1677 UHF receivers, and 742 UHF
transceivers. :

Other significant users of the electro-magnetic spectrum in
the Air Force are the missile test ranges, the Electronic
Systems Division, Special Weapons Center, Aeronautical
Systems Division and other activities under the Air Force
Systems Command. These research and development activities
are all directed toward improving the posture of Air Force
operating commands. In addition, there are a number of
other Air Force commande ar: z2jor activities which use

the spectrum to a lesser degree.

The Air Force has approximately 0.17 million transmitters
and a similar number of receivers. Included in this total
are 3000 ground stations and come 15,000 aircraft using
40,000 UHF radio equipments, 20,000 navigation and fire
c?ntrol radars and several thousand high-frequency
transmitters.
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Appendix 2

U. S. Government Civil Agencies

g ks 2 e e B e P : T T e il
he usc of radio by the Government Civil Agencies is characterized
y a wide variety of missions distributed among several Departments

and Agencies. A brief description for each such Agency follows:

1'

The Department of Transportation was established for the
purpose of developing naticnzl transportation programs
conducive to the provision of safe, fast, efficient, and
convenient transportation on land, sea, and in the air.

The achievement of these objectives, particularly in the
air and marine environmments, is totally dependent upon the
continuing availability of rapid and reliable communications.
Since radio is the only practical means of communicating
with mobile units, achievement is equally dependent upon
the continuing availability of suitable radio frequency
spectrum space. Radio spectrum utilization by the several
operating administrations of the Department serves numerous
and diverse operational and technical functions. Never-—
theless, these operations have a common purpose--the
enhancement of the safety factor, or one or more of the
other important aspects of transportation for the general
public.,

within the Department:

a. The Federal Aviation Administration is responsible
for (1) the regulation of air commerce, (2) the.
control and use of the navigable air space of the

U. S., and (3), the deveionpment and operation of a
common system of air trafiic control and navigation
for both military and civil aircraft. Radio frequencies
are assigned for use at approximately 1100 air/ground
communication sites, 300 Instrument Landing Systems,
900 enroute and terminal very-high-frequency omni-
directional ranges, and 200 radar sites. These
facilities assure the safe and expeditious movement
of some 137,000 registered civil aircraft, making

16 million flights per year. Tn the fisecal year 1970,
approximately 175 million passengers were carried in
commercial aircraft, in addition to the thousands of
pilots and passengers in privately owned airplanes.
Approximately 4.5 million military flights also were
served by the FAA common system.

FAA has approximately one-half billion dollars of
electronics equipment, operating throughout the
spectrum. About 1.4 million miles of wire lines are
leased to provide for the control of air traffic with
an annual expenditure for these lines running about
$30 million.
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A significant research and development program is
carried out on spectrum dependent equipments involving
aeronautical radiccoutiuuication and navigation. The
current annual cost fo nbkout $20 million and ls expected
to increcase to over $40 million in FY-1972.

U. S. Coast Guard responsibilities include (1) mexchant
marine and recreatiomal boating safety, (2) providing
search and rescue facilities and services, (3) port
security, (4) providing aids to navigation for marine
commerce, recreational boating, and the armed forces,
and (5) maritime Jaw enforcement. Related major
operations include offshore safety, law and treaty
enforcement patrols, occan station patrols (4 Atlantic,
2 Pacific), domestic and polar icebreaking, and anti-
pollution activities. These missions are carried out
on behalf of the general maritime community which in
1970 included approximately 44 million U. S. citizens
utilizing about 8.6 million recreational water craft
and about 54,000 documented commercial vessels. The
use of radio is a vital element in the carrying out of
these nissions.

Radio frequencies are assigned for a variety of U. S.
Coast Guard operations including (1) a network of about
270 ship/shore radic stuc.ons for safety and distress
communications with the general marifime commumity and
for command and contrel of its own fleet of about 300
vessels and 800 smaller, radio-equipped rescue craft,
(2) a network of 24 aeronautical radio stations for
operational control of its fleet of about 170 aircraft,
(3) a national network ¢ about 215 radiobeacon staticvic
used primarily by small recreational and commercial
vessels operating in coastal waters, and (4) an inter-
national network of 71 LORAN radionavigation stations

used primarily by larger vessels at sea and by air and
surface units of the armed forces.

The total Coast Guard investment in communications-
electronics installations is about $0.35 billion.

25 [ R RK e ~ aon f s T - ey
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in special ecuipment for
use with Coast Guard operated radionavigation systems
is about $0.25 billion.

Other important uses of radio include (1) a communication
network of the St. Lawrence Seaway Development Corporation
used to expedite and control the safe passage of U. S.

and foreign vessels through the St. Lawrence Seaway,

(2) telemetering speed measurements, remote control and
other technical operaticns carried out by the Federal
Highway Administration and the National Highway Safety
Administration in their efforts to improve the safety




aspects of highway travel, and by the Federal Railroad
Administration in connection with the development of
o

hlgh speed rail equipment, and (3) vehicle location
techniques in programs o.uusored by the Urban Mass

.
ey e s e e
Transportation Administration,

The Department of Justice usces radio to effect its responsi-
bilities for the enforcement of Federal laws. This is
accomplished through the land mobile radio facilities of the
Immigration and Naturalization Service (which includes the
U. S. Border Patrol), the Bureau of Narcotics and Dangerous
Drugs, the U. S. Marshals Scivice, and the Federal Bureau

of Investigation (FBI). Communications among investigative
and enforcement personnel in tne field and with cooperating
law-enforcement organizations is an essential tool in the
performance of their duties. TIrequently safety of life and
property is dependent upon the availability of these radio-
communications systems which represent an investment in
radio base stations, repeaters, mobile units and portable
equipment of about $20 million.

The Department of the Interior is custodian of 0.75 billion
acres of land and is charged with the conservation and
development of the Nation's natural resources. It has a
wide variety of radio operations throughout the spectrum
and distributed among twelve operating bureaus with diverse
zissions serving the public «.d protecting the countiy's
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a., Point-to-point and mobile radios for land management

and protection of natural resources as required by

the Bureau of Land Management, which manages one-fifth

of the Nation's gross arca--some 0.5 billion acres;

— the National Park Service, which handles 145 million
visitors per year; the Burcau of Indian Affairs,
responsible for the welfare of some 0.5 million Indians
and Alaskan natives on 50 million acres; the Bureau
of Sport Fisheries and Wildlife, which manages some
317 National Wildlife Refuge areas, covering 28 million
acres; and the Geological Survey for geologic and
topographic mapping operations. In these activities
the primary use of radio is for fire suppression and
protection of property and the public.

b. The electric power transmission systems operated by
Bonneville Power Administration, Bureau of Reclamation
and Southwestern Power Administration, which require
radio (microwave and land mobile) for operation and
maintenance. A total of 29,000 circuit miles of high
voltage transmission lines is involved.
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c. The Government of American Samoa and the Government of
the Trust Territory of the Pacific Islands which provide,
in their respective areas, public correspondence
(including overseas tel..l.one and telegraph); radio-
communication services to ships and aircraft; loca
broadcast, both staudard and TV; amateur radio; and
utility services incident to the responsibilities of
civil government. %

The total investment in radie equipment is about $80 million

involving over 40,000 poriable/mobile equipments and approxi-

mately 2500 land/fixed stations.

The Department of Agriculture's use of radio is primarily
dedicated to the protection and management of the Rational
forests, which comprise about 200 million acres.

The 20,000 radios of the U. S, Forest Service are used in
the programs of timber production, forest firefighting,
operation of recreation sitcs, control of watersheds and
water supply areas, control of water and air pollution,
wildlife and grassland conservation, and forest research.

Some 1300 additional picces of electronic equipment are
devoted to the support of other agricultural, hydrologic,
and research actilvities.

Nlasy  Arvyes ~need i -
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The Department of Commerce, in its mission to promote full
development of the economic resources of the U. S., requires
radio to provide essential services to the public and to

other agencies of Govermment. These services are rendercd

‘primarily through the agencies of the National Oceanic and

Atomspheric Administraticn: -

a. The National Weather Service (NWS), with more than 400
offices throughout the United States and Possessions,
is the most pervasive of the environmental science
services. Direct use of the service by the public i1s
second only to the U. S. Postal Service. The NWS is
charged with observing and reporting the weather,
issuing forecasts and warnings of weather and flood
conditions affecting national safety, welfare and
economy. These functions depend on radiocommunication
facilities and touch virtually every citizen's life
through the public weather service and specialized
weather/hydrologic services to aviation, maritime
activities, agriculture, space operations, and the
like. 1Its National Meteorological Center is a key
center in long range and regional forecasting for the
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World Meteorological Organization of the United Nations.
As an example of the public service rendered on a
routine basis by the National Weather Service, its
Rational Hurricane Center tracks hurricanes and
forecasts their movement and intensity to provide early
warning to populated arces in the storm path. Radio-
communication is a vital element in this operation.

The National Weather Service operates almost 100
weather radars, 134 weaiher ballocn stations (radiosonde)
and electronically instrumented weather reconnaissance
aircraft with a total investment in radio equipment

of about $49 million.

The National Environmental Satellite Sexrvice operates
meteorological satellites which provide weather and sea
forecasting by the use of.cloud and sea pictures taken
several times daily. These data and other environmental/
meteorological data are transmitted to earth by radio.
Information from this activity is then distributed to
the entire world as a contribution to the World Weather
Watch of the World Meteorological Organization. The

U. S. portion of this Metcorological Satellite system
involves at this time two earth stations and twenty
readout stations—--an investment of scome $18 million
dollars (excluding the ...t of the weather satellitec
now in orbit).

The Environmental Research Laboratories, with sophisticated
radio facilities at approximately 55 locations, provide
research which enhances our knowledge of the earth and

sea, and the atmosphere z:2 outer space. These laboratcries
develop methods of hurricane de-intensification and weather
modification to prevent severe thunderstorm or tornado
destruction to life and property. These research activities
require scientists and air crews to fly into and around
severe storm phenomena on a routine daily basis. Radio-
communications is vital to support these projects and

for the safety of the personnel involved.

Radiocommunication facilitiec are alsc necessary to

support some 57 ships engaged in oceanographic/fisheries
activities which include direct services to the public.

For example, the issuance of tsunami wave warnings (the
warning of devastating ocean waves caused by earthquake
activity) and the issuance of geodetic survey charts

and earthquake risk maps.

In total, Commerce has a $90 million investment in radio

equlpment.




i e

The Atomic Energy Commission (AEC) is responsible for
national programs for research, development, and production
of nuclear materials and facllities, and regulates thelr

A " o I T g
use by authorized agencics and licensees. In performing
this mission, it requires the use of radio for the safety
of life and property.

(=4

Radio operations range from the use of micro-miniature
transmitters surgically implanted in test animals to
determine physiological effects of radiation to complex
airborne diagnostic systems for research. To support

field test activities and protect the public from radiation
hazards, AEC and its contractors employ extensive use of
all types of radio facilities. These include microwave
trunking facilities to allcow extended range of communi-
cation. In addition, a point-to-point high-frequency radio
system links AEC Headquarters-and its principal offices,
with interconnection to Civil Defense stations. This
provides essential back-up communications in times of
national emergencies.

AEC's investment in radio transmitters for radiation
monitoring in public areas and for the coordination of
nuclear testing exceeds $150 million.

a5

fu total, AEC utilizes apprussmately 2400 fixed/repeater
stations and 8000 mabile/portable unite £

£
able [ EsasiThe
investment in radio and telemetry equipment is
$0.24 billion.
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The Treasury Department isg responsible for major law
cnforcement activities—- the protection of the President
and the Vice President, their families, candidates for
those offices; and the detection and arrest of counter-
feiters, smugglers, bootleggers and forgers of Government
securities. These activities are supported by 300 base
and repeater stations; with some 3,500 mobile/portable

units throughout the U. §. as required to provide instant
communications.

m Y S N o e Chey e o 43 B e
The anvestment in radioc S DneEn i) about $3_7r3 million.

The U. S. Information Agency (USIA) assists in the
achievement of U. §. foreign policy objectives through
operation of an international radio broadcast service.

The number of listeners, reached in 36 different languages,
is estimated to be 43 million. Five stations (40
transmitters) in the U. S. beam programs to selected
overseas areas and to 12 overseas relay stations (68
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medium/shortwave transmitters). Thils represents a capital
investment of approximately $134 million.

ine National Aeronautics anu opace Administration (WASA)
is charged with the conduct .l research on the problems ¢l
flight both within and beyond the earth's atmosphere and
with the development and test of aeronautical and space
vehicles. It is further _responsible for the exploration
of space with manned and unmanned vehicles. 1In these
activities it depends almoct completely on radio for the
control of, and for gathering data from, its research
spacecraft. In support of the terrestrial facilities,
conventional radiec is used at ten major research centers
and numerous sub-centers for safety, utility and research
including aeronautical research operations.

As of January 1971, some 53 spacecraft carrying almost 150
transmitters were in active operation under NASA control.
24-hour tracking and readout is provided for many of these
spacecraft of which approximately two-thirds are those of
NASA, the remainder being those of Commerce, Department of
Defense, or foreign administrations.

The total NASA investment in terrestrial radio facilities
in support of space operations (roughly half in U. S. and
half overseas) is nearly $1.0 billion.

Other Govermment agencies, with equally important but
diverse responsibilities to serve the public, use radio.
However, these are at levels having less impact on the
radio-frequency spectrum. Among these are the Department
of Health, Education and Welfare, the U. S. Postal Service.

__the Veterans Administration, the Federal Communications
Commission, Department of State, General Services Admin-

istration, and the Tennessee Valley Authority. Use of
radio in such agencies, as throughout Government, is
increasing significantly because of the country's growth
as reflected by new legislation; increasing awareness

of environmental problems; and the acute need to protect
both the public and its property from internal disorders
and disturbances unheard of a decade ago.




Appendix 3

S SELECTED GOVERNMENT FREQUENCY ASSTGNMENT DATA
; \ 3 (Aa nf 1>nn ry 1, 1971)
Department or Agency Freq. Assignments
Number  Tex Ccut Rank
API‘;(LH ture '/,/;89 6.22 f
Air Torce 22,500 18,70 2
Axchitect of the Capitol 1
Army - 15, 586111300 4
Atomic Energy Commission : 2,422 2.0L 9
Bureau of the Budget 1
Commerce 35050 3.03 8
Federal Communications Commission 771 .65
Federal Reserve System 40 4
General Services Administration 73 .06
Health, Education & Welfare 287 24
Housing & Urban Development i 1
Interior : 7,937 6.59 6
International Boundary & Water Comm. : 23 .02
Jo1nt Assignments 722 .60
ustice < 8,197 6.81 5
Labor 15 Aok
Library of Congress 1
National Aeronautics & Space Admin. 920 oJ7 12
National Science Foundation 103 .09
Navy 21,531 de7e 00 3
Postal Service 269 R
Smithsonian Institution 29 02
State 75 .06
Supreme Court 2
Tennessee Valley Authority ’ 599 .50
Transportation
Coast Guard (8556107 2 8)
Iedoral Aviation Administration (15,033) (12.50)
Non-Government/FAA (Common Sys tem) (815) (0.68)
Other than CG/FAA/NG « : (157) (0.13)
Total Transportation 24,566 20.42 1
Treasury 1,129 94 " 10
U. S. Capitol Police 3
United States Information Agency 1,007 .84 11
Veterans Administration 217 .18
Other 04 .08
Total : 120,261 100.00
Military Services 49.60
Transportation 20.42
Total i "70.02
Distribution with Llclue\c
Below 2,505 Kz 6,936 SYr it
2,505 to 24,990 klz 34,822 29.0
24,990 kHz to 162 MHz 20,152 16.7
162 to 174 MHz o 21579955118 L
174 to 420 MHz 15,616 13.0
420 Mllz and above 20,936 17.4




70

197

-~
a3 ) S

-
-

o @) oo

i 5 0 2 : o
MM : ; 3 .z../_s ettas o LS R T 1 M,
A e o e et e e R e R S TN S AN c
; RN NS S 1
..U /w /, ._//,.// /_////. o m,//
e I NN R O N Vs e e e L
7».-.:‘0 S e T < /.f & : SN ./ NN /// _/ -
4 { N */ / U NS ﬂ/
z///‘m;/ { // R SR Y «/./
e N S AN
/ ko ://// M..//. /.// _ AN N SNk SN ROMUsn PRCBRIARSRS PSSR R 2V

ek i.,lv\?A. 2 //&/ /// 1/,.//,,@,%. /MM//
e //r// N Q/ N

hv R S i e

+10,000

-888 : . Fig.
_ Ziogl

APt ol At tA ok e bhial {
v—GOVERNM

NOR

AND

S LR
YL 4

WME2
RAE
NANG AL, L

D
PAPPY

HZTWEEN GOV

‘I‘
AL

-
J

OF THE RADIO SPECTRI

(Cumulative--30 MEz to Any Frequency)

- .Ju.?.lo,.i

N e s et e B TS

e s 13 5 AT | S e W

L B i 8

- s} v —————e

T T m————

-

(®]
(®]
(hs ]

O (@)
(o)) ()

(592} O (@) (@) @)

e

S ¥ A
B v i
. ]

- - B A Y e b | AT 1 oy

- + ? G
I~ D (V) t .m : ™) o~

L] 205 AN NN N 2y R
: ORI,

L : /.// /V // N /._.. ST NN N N —nte} 1

Fo| BT i Sl RS s 2\; - ]

o

M

o 1 _ o
B e O
O
S Sy =

ﬂ.. L
e ST ‘.»?..,ls‘Jf ~

O
e s Armt (@]
-t
——rn @)
r~
<o
i s 7%

7

)
9

(@) Q
=

)
N

(&)

EGAHERTZ

REQUENTY SCALE — ME

\ L

LOGARITIMIC Fr




..‘
]

Chron
hrlichman meny
e L) > ; 5 W. H, Memos
: 8 FEB on : Articles
. o Ticensing
c . : g e . renorters

. MEMORANDUM FOR MR, JOHN EHRLICHMAN

The ides of a free market in radlo and TV licenses was first proposed
et loast ns early as the 1950's, and haos been extensively explored
eince. :

There, in fact, already exists a flouriching trade in these licenses
(about 900 sales per year), although exchanges are subject to FCC
approval, The license renewal proccss which each station facor cvery
three years involves much red tape, but is essentially perfunctory
except in rare cases. The trade in licenses has not led to the usual
benefits of a free market (a5 Friedman expects) for fwo reasons:

(1} The number of channels is limited by the ¥'CC; and (2) common
ownership of production facilities and channel licenses, together wi
FCC reaulation, make independent nrogram production infeasibie-

“The kiad of genuinely free market which Friedman desires can be
achieved with cable TV, but only if our regulatory approach to cable

is quite different from what has evolved for over-the-air broadcasting.
If that 2pproach is not changed, inflzxibility and governmental mr~~dling
in communications will doubiless increase over the next decade, The
problems extend beyond radio and TV to satcllites, microwave,
telephone, and commercizl systems like Datran, Some marketelike
mechanism {s needed throughout.

We are devoting considerable effort to developing a realistic cable TV
policy which will etrongly reinforce the President's theme of diversity

and izecalism, We axnoect to have 8 v‘n'xvgv "m'n'\nf irg thia avez cven

ey -t

though the technical, economic, and po,ztlcal problems are difficult,

I would be pleased to discuss this with you if you are interested in
moxe detail,

" Clay T. Whitchead
cc: Mr, Whitehead Mr. Hinchman
Mr, Scalia : Mr. Owen

CTWhitehead:Scalia/jm 2/8/71
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OFFICE OF TELECOMMUNICATIONS POLICY
WASHINGTON

2/8/71

To: Tom Whitehead
From: Bruce Owen

Re: Draft memo for John Erlichman

I would replace the last sentemce in the
second paragraph with the following:

"The full benefits of this market have
not been realized because: (1) The
trading takes place only within-the
FCC block allocation for TV service,
which is severely limited, (2) the
licenses compel station owners to
control content as well as tramsmission,
and (3) the FCC continues to regulate
programming content., These restrictions

. make new services infeasible."

S———
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& WASHINGTON

2/5/71
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i To: Nino Scalia
o Walt Hinchman
: | Bruce Owen

From: Tom Whitehead

May I have your comments,’
please.
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. for two reasons:, (1) The number of channels is limited by the FCG;

DRAFT
Whitchead:jm
215 /73

MEMO FOR JOHN EHRLICHMAN

The attractiveness of a free maricet in radio and TV liccnces -
is more than superficial. ‘It was first prop'o.sed in ’;he early 1950's
and has been extensively explored since. - ‘

There is now a thriving market in these licenses (about G900 sales
per year), although such exchanges are subject to FéC approval. The
license renewal process which each station faces every three years

jnvolves much red tape, but is essentially perfunctory except for rare

cases. We do not see the benefits of this market that Friedman implies

‘Y steas Ty

‘and (2) the joint ownership of programming sources and channel

" licenses, together with FCQ regulation, make new services infea sible.

- —

The kinds of benefits and market structure Friedman describes

 could be possible with cable TV, but only if 6ur regulatory approach

to cable is quite different than what has evolved for over-the-air
broadcasting. We are devoting considerable effort tc developing thesc
ideas into a realistic policy proposal. If successful, it also should

strongly reinforce the President's theme of diversity and localism.

O P i b
-® alie .
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We have in effect nationalized the radio frequency spectrum
with the FCC as the final arbiter of who can use what parts for

what purposes. The inflexibility and opportunities for governmental

meddling inherent in this philosophy will grow over the next decade. 5

The problems go beyond radio and TV licenses to satellites, microwave,

 telephone, and commercial systems like Datran. Some market-like

" ynechanism is clearly needed. We hope to have 2 big irx}paét in this

area even though the technical, economic, and political problems are

difficult, I would be pleased to discuss this with you if you are

interested in more detail.
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February 2, 1971

MEMORANDUM FOR MR. JOHN EHRLICHMAN

You inquired about our plans regarding the pending FCC docket in
the area of competition in the specialized communications carrier

field (e.g., Datran).

A decision by the FCC is expected next week, Dean Burch anticipates
that the outcome will be pro-competition. as do we, but we cannot be
sure how decisively so. We have decided not to make any statement

at this time for two reasons -- (1) We have not yet had time to put
together a sufficiently solid case to justify our taking a strong position,
and (2) Without solid documentation, we would be unlikely to sway the
reloevant Commissioners and could well cause them to stifien their
opposition because of resentment at outside pressure,

This particular pending docket i8 only & partial resolution of the
problem. If the FCC action is favorable as expected, we will pursue
the other aspects -=- such as interconnection policies, restrictions
on existing cornmon carriers, and tariif structures. Because of
continuing discussions, Imust be careful to preserve our credibility
with ATT and Western Union on these matters. If the FCC hedges
on this docket, we will agressively pursue the whole matter.

Clay T. Whitehead

cc: Mr. Peter Flanigan
Mr. Whitehead

CT Whitehead:jm  2/2/71




EXECUTIVE OFFICE OF T
OFFICE OF TELECOMMUNICATIONS POLICY

WASHINGTON. ND.C, 20504
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MEMORANDUM TOR MR. SCALIA

Re: * Comments on Draft Reply to Peter Flanigan

on your comments:
Whether or not we should address the broader question of the
whole spectxum in reply to Mr. Flanigan'c query, it scems to
me that the broadcast spectrum can not usefully be separated
from the rest of the spectrum in any investigation of this issue.
The broadcast spectrum is an entirely artificial construction
of the FCC. Furthermore, I think most people not closely
acquainted with the issues here unconsiously equate broadcasting
with the entire radio spectrum.

Tt ie evactly the flexibility of the market in splitting up and
reallocatliug the spectrum between aiternative uses in an efficient
manner which we seek here., TIn your an-'~gy, it is fuite true that
fhe Pnrf'c nf t+ho hanesa rAnld hoe ntmad hir conaraioe peonio, Wiy o de
they are not is due to the operation ofJa f;ec market, and not to
a public law which says they shall not Le. In the spectrum, il
central economic control of some uses were more efficient, then
one perscin would indeed find it profitable to purchase all of
those parte _vwhich needed to be combined. Thus, the optimal degree
of economic integration could be determined automatically by the
operation of the markct! rather than by dictate. To operate a
free market in the spectrum is not to prevent all the parts of

a house from being owned jointly, but rather not to prohibit the
opposite. e : '

The existence of externalities is due entirely to the imperfections
in our definitions of various property righte, and not the operation
of markets. Aside from externalities, you raise the question of
"merit goods' which it is felt the government should subsidize or
provide free. This can still be done in the spectrum context within
the overall operation of a free market. The necessity to feed starving
children does not logically require nationalization of food production.
The necessity of government road-building does not logically require
nationalization of all land. : :

Pod
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Tue present power of broadcast licensces in the area of progran
content is due entirely to the artificial scarcity of such lic 0
created Ly the Commission, and not o =nv ipherent power of 1
We do not uationalize the newspaper industry and have Federa l dl]oca.rnn

~of printing presses, despite the considcrable monopoly power of daily
newspapers. There are fewer daily newspapers available to most
‘people than there are TV stations. Daily newspapers do not (for

“the most part) find it profitable to push sex and pot; why should
broadcast stations? 4And in any event, should we control the content
of those newspapers that do push these things? I think there are
overriding first amendment arguments which suggest that we should
not, and I think these apply with equal- force to broadcasting.

Wals
e

,.

loantng
e
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.L (‘

The existence of a free market in land, food housing, automobiles.
steel, and most other commodities has never been used as an ar&umen*
for selling the Presidency. Why should selling the spectrum sugges
such a thing?" Finally, I would point out that it was this AdanLsL ~ation
which decided to "sell! the Post Office, and begin to operate it as
a private business firm. - i

.By the way, most of these arguments are given in greater detail
in R. Coase, "The Federal Communications Commission, Journal of Law

and Economics, v. 2, 1958.
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EXECUTIVE OFFICE OF THE PRESIDENT
QFFICE OF TELECOMMUNICATIONS POLICY

WASHINGTON, D.C. 20504
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Memorandum {or Peter Flanigan

Bruce Owen

. I have a few commments concerning the proposed reply to Peter Flanigan.

- First of all, is it wise to extend the scope of the discussion beyond the
narrow question asked (the sale of TV and radio licenses) to the much
broader and difficult question of market allocation of the entire radio
spectrum? I would not want to take a position on the latter unless
absolutely compelled to, and I do not think Flanigan's inquiry constitutes
such a compulsion, ' :

I do not agree that the principal objection to ihe institution of a private
market mechanism has been the ""absence of a legal definition'' of the
private property right involved. To be sure, no legal definition currently
exists, but if il were desired that the cumisnoaity be bought and sold it
woulid be relatively casy to croeate onc. The real nioblerm 1s not the
narrow legal one of framing the "property right, ' but the technological
and social one of determining what that right ought to include., For the
sale of radio and TV licenses alone, this problem is not very acute, but

if you enlarge the discussion to embrace the cale of the entire radio
spectrum, the problems are enormous. For example, when a particular
segment of the spectrum is sold to a user of a different type (e.g., from
a TV broadcaster to a mobile radio user) or when it is split up and resold
to several other users, the cffects of the use upon other portions of the
spectrum can be vastly altered. To prevent disruption through restrictions
upon transfer for differing uses would destroy the whole purpose of the
exercise--i.e., to let economic forces determine most efficient uses.

In other words, it may well be that the very naturc of the physical clement
with which we are dealing makes it impractical (though not legally impossible)
to split it up into privately "owned" segments, The use of one segment
has too much of an effect upon the usability of the others. If I may be
permitted an analogy: It is thoroughly possible (indeed, quite simple)

to establish an arrangement whereby the walls in a house arc owned by
one individual, the windows by another, the plumbing by a third, the
floors by a fourth, etc., As far ag I know, it has never been done, Not

LR




becauece it is difficult to do, but because it is not intelligent to do, It
secms iuane that that is the judgmic... which has been made with . cspect
to the radio spectrum; it must be "ovwned" and managed as a whole.
Perhaps that judgment is wrong--but we lawyers have very little to do
with it. | - i

The other principal problem which 1 see--and this one applies even

mozre strongly to radio and TV licenses than it does to the rest of the
spectrum-~is the problem of what I believe you would refer fo as
Hexternalitics." Even in the pericd of our history when we were most
rigidly individualistic, most highly suspicious of government intervention
and most heartily content to let economics determine priorities, the area
of communications was regarded as comething quite special, charged with
a public interest which could not be left to the market. Thus it is that our
Constitution explicitly provided for a federal post office, which has, since
the early days of the Republic, been insulated from private competition.
Or to take another example from the same field, third-class postage has

- (I believe) never ''paid its own way'!'-~and there is little chance that it
_ever will be forced to do so. There has been, I suggest, an enduiing
social judgment that the dissemination of knowledge (oxr, for that i.atter,
ignorance) is too important a matter to be governed entirely by penple's

willingrncss and ability to pay for 3178,

Moreover, a broadcast license confers the power not merely to disseminate;,
but also to determine the content disseminated. At present that power is
subtly restrained, not by explicit federal dictation of content nor cven by
overt censorship, but by the FCC's consideration of the demands ot the
"public interest, convenience and necessity" when the license is issued

and when it comes up for renewal. This restraint would be eliminated

if licenses were to be sinply sold. At this point, it seems to me, the
Hexternalities' become overwhelming, in view of the ability of television,

in partiailar, to affect the mores of the entire community. Iven if the
highest bidder has no political or ideological axe to grind, he may simply
find it commenxrcially profitable to push sex (short of the legally obscenc,
whatever that is) or pot or violence, It would be possible to establish a

- sale system for licenses, and at the same time avoid placing such massive
power in one individual's hands, by either (1) lodging the power in the
federal government through the establishment of fairly detailed content
requirements, or (2) eliminating the power entirely, by malking broad-
casters common carriers. I will not go into my views on these alternatives,
except to say that the first would be more oppressive than the present system,
and that the second should not attract an Administration which rejected the
Obscenity Commission report and which is concerned about crime, violence,
pot and the general deterioration of that thing known as the gocial fabric."
In any case, unless and until onc of these two alternatives is adopted, there

)
is at least some parallel between selling broadcast licenses and selling the




Presidency to the highest bidder, And 1 doubt that whoever sugpesied

r
f

the idece 0 Ehrlichman bad in mind woupling it with either one of lic

“alternaiives,

e
I suspect that the notion of going to a market mechanism is born principally
of despair at the FCC's attempts to separate two applicants between whom
there is not a dime's worth of difference (to coin a p}'nrasc). Perhaps the
FFCC's procedures are absurd. Perhaps they should-instead establish
broad grades of desirability, and distinguish between two applicants within
the same prade on the basis of a lottecry--or, if you wish, on the basis of
who will pay the most, .But as bad as they are,. the I'CC's procedurcs do
represent an attempt to take account of factors which I am not pr(:]-;arcd to
say can safely be ignored--and which the marketplace would ignore.

Antonin Scalia
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OFFICE OF TELECOM MUNICATIONS POLICY
WASHINGTON

To; Tom Whitehead

Here is a draft reply to the Rose
memorandum on 'Milton Friedman's
jdea." It has been coordinated with
Walt Hinchman.

Will Dean suggests that we add the

fipal sentence: "An additional obstacle
would be the compendium of court decisions,
made since the inception of radio, based
on the public's 'interest, convenience,

and necessity'."

~

\\\\\Bva/pruce uwen
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MIEMCRANDUM FOR PETER LA NICAN

Milton Friedman's suggestion that TV and radio licenses be sold at
auction and thereafter be left to the forces of the market is not a new
idca., IiL was first suggested in a law review article in 1951, and was
fully explored and advocated by Ronald Coase of the University of
Chicago in a series of articles beginning in 1958,

Because of their scarcity, certain kinds of broadcast licenses are
extremely valuable. This is true, for instance, of VHF TV licenccs in
major cities, and the more powerful AM radio stations. Therec is now
a thriving market in such licenses (about 900 licensecs change hands
each year). This exchange is subject to FGC approval. The Commission
has for years referred to the practice of selling licenses as "trafficking, "
and has tried, unsuccessfully, to discourage it.

The history of federal regulation of the radio frequency spectrum can
be sumuiarized (and oversimplified) by saying that Congress nationalized
the speclium and ordered the FUC to =1locate it in a centralized docision-
,LAELI\;.LLL’, PrOCEsSs i a imanner r?rac%ghrgd to promote the l)ul,rll\, interest,
There is no fundamental reason why the spectrum could not be subjected
to the saine market forces which are used to allocate land or other
natural resources. However, the absence of a private market mechanism
to date ha s meant that there has devcleped no legal definition of the
private property right which might be used as a unit of ownership., The
dbsence of such a definition has heretofore been the principal objecticn
to the institution of a private market mechanism, '

It is our view that market mechanisms should play a greater role in
spectrum allocation. However, implementation of such a policy requires
development of a workable definition of the property right, There are
some serioug, but not insuperable, technical difficultics involved in
such a definition. Perhaps more serious, ixnpleinentation would require
basic changes in the legislative charter of the FCC.

Broadcast frequencies are only a part of the radio spectrum. It is
ironic that suggestions about the ing ertion of market forces usually turn
up in the broadcast context, since it ig only in broadcast licenses that
there now exists some semblance of a market mechanism. In the
remainder of the spectrum there is no formal or informal market at _
work.
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If present broadcast licenses were put up for public auction, their
holders would suffer a considerable finoncinl loss. This is 50 because
the economic scarcity rent of the license «will have been capitalized in
the price of the station, and ''paid" by the present owner to the preceding
‘owner. The initial licensee, who was given the license free by the
Commission, accrued a windfall profit equal to this scarcity rent.
Auctioning of present licenses would, therefore, be in some sense
inequitable, @ud would certainly be met with opposition from the indus-
try. Merely vesting the rights in their present owners, on the other
hand, would be seen as a ‘'give away' of public resources. A possible
middle ground lies in vesting the right in present licensees, but with a
series of payments to the government extending over several years.
This could be scen as an extension of the present license fees.

If we were to adopt a gradualist approach to the problem, letting
market forces take over allocation in part of the spectrum, it is likely
Wik s

that the most appropriate place to start would be in the,non-broadcast
UHF spectrum rather than in the broadcast services.

Implementation of a policy of market allocation of the spectrum would
be greatly hindered by the traditional opposition of the Federal
Communicaticne Commission, and esnecially its staff, to any such

1 Y
oxnoct sorme regis rance f'.'- i the inaustrv.
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THE WHITE HOUSE

January 29, 1971

MEMORANDUM FOR CLAY T. WIIITEHEAD

FROM: - JON ROSE

John Ehrlichman has asked our office to evaluate the merits of

' Milton Friedman's suggestion that radio and television licenses
be sold in fee simple absolute and thereafter be left to the forces
of the free market. Could you, or a member of your staff, write
a memorandum for Peter analyzing this proposal and comparing
it to our present system of allocating the spectrum among private

users.,

I appreciate your assistance in thic matter.
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MEMORANDUM
\ »

WASHINGTON
DECEMBER 2, 1970

FOR PETER FLANIGAN

1 amy impressed with the superficial attraction of
Milton Friedman's suggestion that we change the
television and radio licensing system to sell these
licenses in fee simple absolute and let the free market

take care of the conseguences,

Has this ever been proposed before?

-7f not, why not? /2,

‘

Khrlichman
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gn his powerful attack on TV news
¥ coverage, Vice Fresident Agnew
“accurately deseribed the present Lick
of diversity, but touched only lightly
on causes and cures.

The causes are not to be found in
the character of the men who present
the news or who run the networks.
Both groups (ry io present the news
fairly. Yet, with the best of intentions,
three collections of men breathing the
same intellectual atmosphere and with
a strong incentive 1o appeal to the
came audience in the same way will
inevitably ‘present @ one-sided point
of view.

CAUSES

This narrow range of vieivs has ils
origins in two related features of TV:
first, the requirement of a government
license in order to operate a TV sla-
tion; second, the effective stifling of
pay-TV for well over a decade by the
TFederal Communications Commission
under the pressure and influence of
tho networks.

To see the importance of the second
feature, suppose that it were made il-
legal for any rendine matter to be
sold dircetly to the public. Reading
matter comld bhe distributed oniv il it
were given. away lo all comers, fi-
nanced, as TV programs now are, by
adverlising, phianthropy or govern-
ment subsidy.

What would happen to our present
variety of reading matter—to which
Mr. Agnew refencd so apth? Would
advertisers finance newspapers and
magazines of the kind we now have?
Perhaps a few, but surely not many,
dnd hardly any that would tuke a
strong, independent and unpopular
position, or that, like the New Repub-
lic, National Review, Harper's, Atlan-
tic Monthly, would appeal to very lim-
ited audiences.

What kind of Looks would be pub-
lished? Some time ago, 1 bought a
magnilicent  collection of  reproduc-
tions of Andrew Wyeth's paintings,
which sells for $75. Can you conceive
of an advertiser finding it in his inter-
est to use so expensive a book with
such limited appeal as a vehicle for
selling his product? No, the books
published would be mostly the kind
that are now printed by the millions in
-paperback—the kind we “cffete snobs”
call “trash.”

The hooks published would appeal
to the masses—in this sense the adver-
tisers could say that they were yiving

pI TN ERIENMAN
MILTON UEDMAN

the public what it wante just as the
TV networks now ¢lidin, Vet the pub-
lie would not get what it wanls in the
meaninginl sense of  getting every-
thine that it was willing to pay for, It
would get only those items that could
be produced cheaply enough to serve
as fillers between the advertisenents.

This is precisely the situation in {12V
today. The insistence that programs
must be “given awiy” -that is, paid
for by the public through its purchase
of advertised products—has led to
precisely the results that it would lead
to with reading matier: deadening
uniformity; limited choice; low-cost,
Jow-quality programs. It has also fos-
tered the dominance of networks and
their geographical concentration, be-
cause their special advantage is in
merchandising nationwide advertising.
That is why they have bitterly op-
posad pay-TV.

The networks have been able to
maintain their monopoly position be-
cause of the requirement of a gov-
ernment license o operate a TV sta-
tion. Without this reouirement, it
would have been impostible for them
to have prevented the development of
pay-TV" on o large s -and, for all
I know. of still other allernatives o
present-day commercial TV,

The FCC supposedly regulates the
radio and TV industiy in the public
interest. But ke just about every
other regulatory ageney--1CC, (‘,.-\B"
IFPC, and so on thronoh the dreary
alphabet=it has in fuct become an
instrument of the industry it sup-
posediy regulates. Tt has heen used
by that industry to preserve monopoly
and to prevent compeltition. s aboli-
tion is essential if we are o have
truly free TV,

CURE

Bul, you will suy, the number of
TV channels is limited-not ta three
but o a fairly small number. Surely,
government must decide who s o
use them. That is a nou sequitur,
Gold mines are limited. Must the
govermnent thereford decide who s
to operate them? Land is limited, That
may call for zoning requirements, but
does it require the licensing of the
use of particular parcels to particular
people? Precisely the same solution is
available for the allocation of TV
chanuels as for the allocation of Land.
Just as the WS, sold much of its pub-
lic lind n century ago, let the 1FCC
sell now to the hivhast hidder the

yioghts now covered by a heense (to
broadeast at a specified frequency
and power in a spegcified way during
specified hours of the day, from a
particular Jocation). And thew let it
go out of business.

The owners of these rights would
have private property in them, which
ey wauld protect [rom Lospass as
you and I protect our Jand front tres-
pass, through the courts, They could
buy and sell the rights, subdivide
them, recombine them, as you and I
do with our Jand.* They would have
the full protection of the Bill of Rights
just as the press now does.

Manopolies, if any developed, would
he subject to the antitrust Jaws, not,
as now, protected by a government
agency. And they would be far less
libely to develop because advertisers
and networks would be denied the
special privileges that they arec now
granted.

CONSEQUENCES

What kind of TV system would
emerge from the free and l.ml’("tlcrcd
operation of market forces? .\_u one
can say in detail. The market is most
ingenious and always prorinces sur-
Sines, But certain things are clear
First, there would still be programs
supported entirely by advertising—as
giveaway Nnewspapers i Sec-
ond, there would be many programs
supported partly by advertising, part-
ly by fees—as many newspapers and
ﬁm;',;\zincs are now. Third  there
would be many programs supported
entirely by fees—as so many books and
other publications are now. I'ourth,
the TV bill of fare would be far richer
than it now is. It would cater to all
viewers, not just those influenced by
advertising. 1t would provide expen-
sive programs for limited andicences
as well as low-cost programs for mass
audiences.

Here, Mr. Agnew, is a far better
road to a cure than asking lisicners
to write and telephone TV stations.
Give the viewer the power that makes
the consumer the boss in other areas,
the power to buy from whom he wants
whitt he wants to buy. That is the
way to a truly free TV,

HOAW,

“Ihe technical Iv.nil)ili(l)"(xf this _prupm;ﬂ is
it AN

examined and demonstrated in KL G

Federal Communications Commissio

of Law and Econonices, Octobwer IU.)‘I.. g
Artlir S, DeVany, loss Do Eokert, Chales J
Mevers, Danald ). O'Hara, Nichard C. Scott, A
Property System for Mathet Allocation ol the Elee-
tUo-mnenetic S}nw(nnn. A Legal-cconomic-vnti=
necring Study,” Stanford Ly Review, June 14964,

Newsweek, December I, 1969
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OFFICE OF TELECOMMUNICATIONS PoOLICY
WASHINGTON, D.C. 20504 ey

January 27, 1971

MEMORANDUM FOR TOM WHITEHEAD

Re: Spectrum Allocation

Tt seems to me that there is a serious danger, on the basis of our recent
meeting on this subject, that OTP can get bogged down in another itera-
tion of what is apparently cyclical history in this area.

If you are willing to accept the basic premise that market incentives
should dominate the allocation process, then the only possible next step -
is the actual implementation of such a market. This is not a subject
which needs extensive long-term investigation. The Stanford Law Review
version of the G, E. TEMPO report asked, and largely answered, the
question of implementation. Academic reception of that paper was very
favorable. The two objections which have been raised are (1) the defini-
tion of the property right was not perfected and (2) implementation would

be politically difficult.

On the first objection, Walt is quite right in saying that there is need
for further study of the property right definition. The crucial issue here
is that externalities be eliminated, since any "arbitrary! initial property
right definition will be quickly corrected by market forces. All that
really matters is that all the relevant dimensions be exactly defined.

On the second point, political impracticality, it seems to me that given
your acceptance of the idea there remains only a question of timing and
degree. The issue is not what to say, but how and when to say it.

In each of these cases further study is indicated, but not really long-
term or difficult study. If we go back to first principles again, it seems
unlikely that we will come up with answers which are better than the
results of the literature which is available to us now. We will in addition
risk having no time to implement the basic policy decision.

Bruce Owen
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AN LNTRODUCTORY ARBSTRACT:

The Relative Value Index Approach to Improved Spectrum
Management

1. Introduction

This abstract summarizes OTP research efforts to date in
developing a methodology for aiding spectrum management. This
methodology is called The Relative Value Index Approach to
Spectrum Management. It includes: a short restatement of the
research objectives; an identification of the basic premises or
assumptions which set the guidelines for the formulation of the
RVI approach to measuring the value of spectrum uses; an abridged
preseniation of the theory of relative value measuremeu. as iENa's
to be employed in the spectrum management decision process; a
discussion of the utility of this approach (as well as its
advantages) to contemporary spectrum management; and an outline
of a proposed experimental application of the RVI methodology
within a specific spectrum/geographic portion of the United States
and for a selected radio service.

2. Objectives

The objective of OTP's research efforts has been to develop

a computer-based model which: 1) serves spectrum managers as

a decision tool for improving the frequency assignment and alloca--
tion process; and 2) provides spectrum managers with the foundation
for building a more self regulating spectrum management process.

To accomplish this objective:

13
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The essential technical, economic and socio-
political performance characteristics common to
various spectrum usages (which determine the
importance of such usages to society) have been
specified.

The indicators wiih which to measure these technical,
economic and socio-political performance characte;-
istics have been identified, shown to be quantifiable,
amenable to mathematical manipulation, and made
comparable through applied social science measurement

techniques.

The model which combines these measures into an

index of relative social value has been formulated.
The description of how the model may be used by
spectrum managers in the assignment and allocation
process has been specified.
Premises
The RVI approach is based on the premise that, a decision to
commit spectrum resources for one purpose is simultaneously a
commitment not to use the same resource for alternative purposes
at a given time. The assignment/allocation of spectrum resources
is therefore a matter of determining the relative, as opposed to

the absolute, value of presently complementing and competing

spectrum uses.




The decision problem of spectrum assignment/allocation may

thus be conceptualized as having the following characteristics:
Spectrum is a limited natural resource.
Spectrum must be allocated to a set of uses each
having some value to Society.
All potential spectrum users can not be completely
satisfied, although perhaps accommodated.
The value to society of a given spectrum use may
be conceived as a vector having several dimensions
of measurement.
Any one dimensici, for example, piice, is considered
by iteself an insufficient criteria for the measure-
ment of value in the spectrum management process.
Several measurement dimensions must, and can, thus
be considered in combination by representing them
in the form of an overall index score.
The index score may be said to be a measure of a
respective spectrum use's value to society when it is
compared to the value index of one or more competing
Oor complementary spectrum uses. The difference be-
tween the . value indices is further conceived as the

relative value accruing to society.

4, Theory
A. Model

The relative value theory states that, common performance

characteristics of various spectrum uses can be measured by a
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) index;
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technical (IT), economic (I 3, and socio-political (Ig

these are then combined in a model format.
The technical index embraces the following values, among
others:
effective radiated power
antenna gain and suppression
receiver sensitivity
The relationship between these variables is depicted in the
proposed model as, (1/S), indicating the technical suitability
of a particular spectrum use.
The economic index embraces such variables as:
annual contribution to GNP
operating costs
spectrum user and public investment
The relationship between these variables is depicted in the

proposed model as (Y (Iu + 1P} , indicating the economic
% C ¢

efficiency related to a particular spectrum use.
The socio-political index embraces such variables as
i population service
service coverage
5 urgency of need

The relationship between these variables is depicted in the pro-

posed model as (ETa éz (1/Up . Tp/Ti, indicating the social
B
importance of this partfcular use to 5001ety
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In order to make the indices more realistic measures, each
may be modified by a social discount and or a probability of
success factor when relevant.

The combination of these indices through the proposed model
is said to form a value index which indicates a spectrum uses'
over-all importance to society compared to another use(s), The
general form of this model is:

(1) RVI = £ (Ip) (Ip) (Ig)

where

(1/5) » the technical suitability quotient

\! =
{&(Iu + Ip)i, the economic efficiency me=cure
\ =)

a
Pla et (;

Up 7 the social importance
B ; measure

£=f

whexes = R ies sy
radio uses)

Substituting into the general equation, we get the expanded

1B
forma P

(2 RV =56 § (1/S) Y(Iu+Ip} (PTa ?;i(l/UP
S5/ e/

As formulated, the relative value index model provides
spectrum managers with a computer- based decision tool for
comparing and evaluating complementary and competing épectrum

uses through an organized informational format.
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The evaluation of a particular spectrum use through the
use of the RVI is based on the following rationale. Given two
or more competing or complementary spectrum uses, each is assigned
an RVI score. The score itself is not meaningful except in
comparison with other RVIs: where, the greater relative value
index is considered to make the greater comparative contribution
to the realization of spectrum goals. It is assumed that, barring
legislative or administrative requirements to the contrary, the
use with the higher relative value index score should be assigned
or allocated the bandwidth it needs vis-a-vis other users. This
procedure clearly conforms to one of the primary aims of spectrum
management, "of most efficiently allocating the available spectrum
space to present users" while maintaining the necessary flexibility

for considering and accommodating future spectrum-needs.

B. The Assignment Procedure

Spectrum allocations and assignments, given the RVI,
is therefore conceptualized as a standard linear assignment with
the aim of maximizing the sum of all assignments made, Ma%iéa RVI;,
where i=(l..n users), as constrained by the amount of available
spectrum. To accomplish this:

1. The nation is divided into k spectrum/geographic

regions, (1 to K).

2. Each request for spectrum is for K units of spectrum

bandwidth, crossing 1 to k regions, with M units of

spectrum available in each region. In this regard the

spectrum to be allocated may be conceptualized as a
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matrix fKME as below: where the light matrix
cells indicate available space not requiring any
accommodation and where the dark cells indicate
occupied space, the re-allocation of which means

conflict, requiring effective accommodation.

.5 Spectrum Bandwidth
= et o |
P 1, e S P
G ' E E | il
g\ /“. I n-rn-.aui:‘.,;j; A" jnm. 0]
0 5 f il
ORE) L) e e ey e x|
Q £ j i 4§
E = . i ]
a S8 P Rt f’m
i) { { i
(6] . i i £
0] (24P ¥ | o
0, vl
& /& = utilized spectrum
space.
(C] = open spectrum space.

3. Each request for spectrum has an RVI,
4. The Assignment aim is to maximize the use of
spectrum within each region and for the nation as
a whole.
5. The general algorithm for the computer based
program is:
r
a) Max &. RVI,, subject to the constraints,
£L=]
that:
1) total units of spectrum assigned in
N
each region %N S cei=i]
=1
2) total units of spectrum assigned
KN
A
ki< kM

V=i

for the nation <Kij

-

B
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3) K, o RS *= " Ki max,
(where 1 = 1,2 N uses)

Advantages of Proposed Approach

The following advantages may be said to accrue toc both the
and the FCC from the employment of the RVI approach.
A comprehensive informational analysis
Consistency of application
A data format for more organized knowledge to
improve decision making
Increased speed and reduced cost of processing

applications

A base for a more self-regulating administrative
spectrum assignment/allocation process.

Rapid review

= individual cases being contested

periodic recalibration and continuous updating
Dynamic feedback and graphic representation
- Spillover applications to other allocation problems

6. Application of the RVI Model Within the Present Spectrum

Management Process

Use of the RVI model in the spectrum assignment/allocation
process would be through a computer facility with remote access
terminals providing for two levels of man-machine interaction.

The purpose being to modify present spectrum management procedures

whereby the spectrum assignment/allocation process can assume the
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posture of a self-regulating wechanism. The first level of
man-machine interaction through the use of the RVI model is that
of "inguiry". In this mode of operation, potential users of the

radio spectrum can "inguiry" the computer data banks for specific

information on particular frequency assignments currently existing

in that portion of the spectrum which:the potential spectrum
appliuanﬁ would like for his own use.* Through the use of the
model, this potential spectrum applicant is thus able to compare
his potential technical, economic and socio-political performance
against those users currently holding existing spectrum space. The
results of this inquiry would provide the potential users with a
comparative report, i.g., the information indicating his chances
of receiving the particular spectrum assignment desired; and who
in that particular portion of the spectrum competes, complements
or may coordinate with him to insure a compatible freguency
assignment. Use of this information by potential users at this
initial inquiry stage avoids extensive and sometimes expensive
interfaces with OTP spectrum managers.

The second level of man-machine interaction, through the
use of the RVI model, would be in terms of a manager's specific
frequency assignment/allocation decision. In particular the
spectrum manager when faced with a key decision in a particular
portion of the radio spectrum, would query the data bank, to

determine which of the users in that portion of the spectrum should

In this regard security data is to be adequately guarded.
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be considered for possible replacement by a competing spectrum

application. The spectrum manager would be able to compare the

relative performance of existing, as well as, potential spectrum

users in terms of technical, economic and socio~political factors.
Further, he would be able to trace the impact of a particular
spectrum user on a given geographic region, cross region, or on

& Cross country basis. He would be able to further evaluate a
potential applicant with all users currently in contested portions
of the spectrum. Armed with this information he would be able to
make a more informed decision as to who should retain or release
portions of the nation's SpeciLlium resource.

It is anticipated that the "decision" mode of operation,
described above, would be used only in rare instances: 1i.e.,
only when the RVIjs of more than one user are closely ranked and
cannot be effectively distinguished. It is expected that most
existing, as well as, potential spectrum users would rely on the
"inguiry" man-machine interaction to determine, in advance, their
chances of success in receiving authorization for a particular
frequency in a particular geographic region. Through this type
of facility, therefore it is anticipated that the self-regulating
nature of the frequency assignment/allocation process could be
enhanced and developed.

A sample illustration or experimental application of the RVI

approach follows in the next section.




A PILOT STUDY OF THE RVI MODEL

The procedures to test the viability and the feasibility of
the RVI approach as a decision tool for spectrum managers
may be divided into three stages.
Stage 1 - Pre test: Model Refinement Application
Stage 2 - Test: Pilot Study
Stage 3 -pPost test: Evaluation

Stage 1 - Pre Test

1 Select the specific radio service to be studied.
Select and define thc particular spectrum/gecyraphic
setting for that radio service.
3% Determine the bandwidth parameter, within the

specified spectrum/geographic setting for testing the RVI.

4. Define three test environments: historical, current,

hypothetical.

5 Calibrate the RVI model to fit the peculiarities of the
selected radio service within the specific spectrum/geographic
setting. This task includes the following sub-tasks:

a. identifying representative users of this radio
service which are in and which cross the specific

spectrum/geographic region selected.
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b. refining the present technical, economic and
socio-political performance characteristics in the
selected radio service for the spectrum/geographic
region under study.

c. identifying additional characteristics necessary
for but not necessarily included in the general RVI
base-statement model.

d. determining the appropriate units for measuring
the performance characteristics.

€. validating the performance characteristics to be
included in the mod~1 in terms of their applicability
to the specific radio service and spectrum/geographic
setting selected including the applicability of social

discount and probability of success factors.

f. wvalidating the relationships or combinations of

the model to represent the viability of the character-
istics selected for the particular service and spectrum/
geographic setting.,
6. Writing the computer algorithm for running the above
validity tests of the calibrated RVI model.

B. Stage 2 - Test

l. Collect test data. This task requires that for each
of the test environments (historical, current and hypothetical) :
a. data which is currently available for testing

purposes be identified.
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b. additional datz +o be used for test purpsses
be defined.
c. data conversion mechanisms, capable of putting
desired data into acceptable model format, be defined.
Test Rvi model on sample cases within the time, radio
service and spectrum/geographic region previously defined.

Gk Stage 3 - Post Test Evaluation

1 Analyze and evaluate the results of initial test case
experiments.

2 Study the necessary recalibration of the RVI so as
to better depict the performance characteristics and rclation-
ships which exist for the various test environments, and achieve
greater model application.

S5 Document model assignment procedures inéluding necessary
constraints and algorithms.

4, Indicate the additional representative tests, if any,
on different groups of test cases to further substantiate the
reliability of the recalibrated RVI model and assignment

procedure.

S Evaluate and explain: (1) the findings of the pilot test

by using expert opinion as an evaluation criteria in comparison
with actual allocations and assignments; (2) the effectiveness

of the model as a tool to assist in the spectrum management

process; and (3) the ability of the model to speed and reduced

costs of processing frequency applications.
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tt is hoped that this test of the RVI model will roveal
the validity of the relative value approach as a decision tool
for helping solve spectrum assignment/allocation problems. If
in fact test results do confirm these expectations, additional
experiments and calibration of the general RVI base statement
model would be anticipated in other radio services for general

application.
8. An Afterword on Budget and Time

It is expected that an experiment of the nature outlined
above will require nine to twelve calendar months to complete,
depending upon the availability of required data, expert
persounel, etc. It will cost approximately $50,000. Additional

support in the way of a computer keyboard-type terminal will be

required on a leased basis together with either a subscription

to a local time~sharing service,. or a hook ﬁp to the office's
computer. This is needed to provide the working flexibility for
effectively developing algorithms and for testing the model on
actual spectrum decision cases. Out of pocket expenses are

anticipated not to exceed 5% of the estimated contract fee of

$50,000.




EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS PoOLICY
WASHINGTON, D.C. 20504

Date:
January 19, 1971

Subject: FY 71 ADP Development for Spectrum Management
Via: G. F. Mansur

My January 4 memo requested authority to proceed with the two

ADP development contracts for which $200K has been allotted in

FY 71 planning; one contract to be an extension of the HRB-Singer
support of the present ADP system, the other contract to be for
initial work on the development of a time-sharing system capability.

HRB-Singer support, which is required for day-to-day operations,
cannot be extended until the cost of the time-sharing contract is
known. A minimum of two months will be required to execute the
contract. This period of time will extend beyond March 1, the
expiration date of the current HRB-Singer contract.

In order not to jeopardize the support of day-to-day operations,
it is urged that the expenditure of $200K for these contracts be

authorized now.

/%/

Dean, J

cc: Mr. Urbany
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EXECUTIVE OFFICE OF THE PRESIDENT _5,,‘7%*
OFFICE OF TELECOMMUNICATIONS POLICY :
WASHINGTON, D.C. 20504 . E( -
: A
Date: Qctober 7, 1970 - e
Spedle
: L
Subject: Spectrum Allocation Alternatives pesss

To: Bruce Owen

Following are some preliminary comments relative to your spectrum
allocation paper (first draft).

First, I fully agree with your analysis on pp. 1-7 of various schemes
previously proposed for improving the process -- i.e., they all fail to
. provide adequate incentives to both users and managers to economize,

and provide no quantitative basis for evaluating the relative merit of
alternative uses,

Your proposed reforms on pp. 8-16 are definitely an improvement,
and merit much discussion. My initial reaction is that there are
other options which might avoid some of the political and bureaucratic
impediments to change while still providing significant improvement
as well as leading toward the type of ultimate solution you envisage.

I have some concern that lease or license fees alone -~ however
administered -- may be inadequate to bring about optimum allocation
among individual users. Also, I question the implication that a profit-

maximizing incentive of the RFAA monopolist would bring about the
greatest net social benefit.

On the first point, it seems to me there must be a mechanism whereby
individual users of the radio resource can buy out one another's rights,
make direct compensation for interference, etc. Unless the RFAA '
included such options, I doubt that a uniform set of lease/license fees
would ever extract the maximum benefit from this resource.

On the second point, it seems to me the complexity and difficulties
involved in identifying noninterfering rights packages and carrying out
sophisticated compatibility analyses might well convince thé RFAA
monopolist to minimize the number of entities with whom he dealt.

In the extreme, it might well be most profitable for him to lease the
entire spectrum to AT&T (for example) and establish no capability

for compatibility/interference/rights analysis. While this drastic a
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measure could likely be avoided by antitrust action, milder versions

(e. g. dividing the spectrum pot among a small number of very large
users) might well prevail. I suppose that one can always envision

that one of these large interests might sublet spectrum rights, but

the proliferation of middleman profits does not seem to me particularly
conducive to maximizing social benefit. Also, I feel the small,
individual user would really suffer under this situation.

Finally, it is important to recognize that, no matter what ultimate
allocation mechanism one might contemplate, there is a long and painful
road to reaching it. This leads me to conclude that the most important
immediate task is to develop concepts and techniques which will be
useful in quantitative spectrum management no matter what its ultimate
form. For example, there is presently no widely accepted definition
of what institutes the ''radio resource,' nor any system of units for

" measuring its use. I contend that such information is essential to any
quantitative allocation method -~ be it administrative, shadow pricing,
lease/license, or free market. Furthermore, there is no capability
or methodology for routine electromagnetic compatibility analysis.
Again, since spectrum rights cannot be made sufficiently discrete or
noninteracting, I feel such a capability is essential for any allocation
system, and even for a pilot operation. It is probably true that private
initiative would have developed such a capability if a different approach
to spectrum management had been adopted earlier. However, the fact
that the government has allowed such large investments to be made in
spectrum uses under its administered, highly conservative approach to
compatibility makes it virtually imperative that the government develop
this capability now prior to the adoption of any new allocation system.

I suppose my comments can best be summarized as follows:

1) The reforms you propose are certéinly worthy of serious
consideration.

2) Ihave some concern over the efficacy of the lease/license fee
as the sole method of determining value of alternative uses, and the
potential actions of a profit-maximizing RFAA monopolist.

<




3) I suspect there are other alternatives involving direct interactions
among users -~ but short of a free market -- which should be explored.

4) I.fee.l there are interim steps which must and can be taken to develop
a quant%ta'ttlve measure of spectrum use and methods for handling the
compatibility problem, which are common to any quantitative spectrum
management approach.

5) The road to a better spectrum management system is long and
tortuous, and many interests will have to be carefully orchestrated
throughout its course. Thus, we should be very discreet in laying out
what we think the ultimate objectives (or alternatives) are, and
concentrate our public activities on those efforts which are noncontroversial
(e. g., items under 4 above).

Walt Hinchman

cc: Mr. Hinchman /
Mr. Whitehead

WHinchman:jm
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Abstract

The proposal made in this paper is designed to constitute a
compromise solution to the spectrum allocation problem. In
the discussion, both a decentralized free market mechanism
and a fully centralized bureaucratic allocation mechanism are
considered and rejected.

Instead, it is proposed to retain centralized decision-making
while at the same time inserting economic incentives and a
feedback loop into the allocation process. This is accomplished
by transferring allocation authorityinto the hands of a private,
profit-motivated, manager under contract to the government.,
The government retains ownership and ultimate control of

the radio spectrum; no private property rights are established.

Adoption of the proposal implies a basic policy decision in

favor of the use of economic incentives as the dominant force in
spectrum allocation, and it assumes the existence of sufficient
executive and legislative vigilence to ensure that ancillary anti-

social results of this policy, if any, can be corrected.

—




INTRODUCTION

/
There have been in recent years a number of proposals

for reform of the radio spectrum allocation procedure. 1

The very number of these proposals suggests that there is

a widespread belief that the allocation process needs to be

improved. In spite of this, no one has demonstrated that the

present procedure is bad, .nor has anyone proposed an objective

standard by which to judge the efficiency of present decisions.

Most of the proposals for reform aré designed to insert into

the decision-making process more reliance on economic and

social factors, and less on enginee?ring consideraféions. They

do this at one extreme by advocating the institution of a full-

fledged market in spectrum rights. 2 This position requires that

property rights in the spectrum be defined ab novo, since current

definitions of private property are not readily applicable to the

physical characteristics of the electromagnetic spectrum. At

another extreme, it is proposed to modify the present system by

making spectrum managers aware of economic and social factors.

1
See Bibliography.

2
See references 9 and 22.

3

See reference 41.

3




The essence of the present allocation system is that a
centralized Federal bureaucratic decision procedure is used
to assign spectrum to various uses and users in a manner

consistent with the '"public interest.'" This is a necessarily

vague critierion, and lends itself to various abuses. 4

This paper proposes a new structure for spectrum allocation
which lies somewhere in between the bureaucratic and the market
extremes, It has some of the merits and some of the deficiencies
of both, as with any compromise solution., It breaks at certain
points with existing law and existing philosophy, but not so

radically as the market proposals do. It is nevertheless a basic

premise of this proposal that economic incentives ought to

play a dominant role in spectrum allocation, while non-economic

considerations should be allowed to override only in special

cases and then only as a result of specific legislative initiative.

This premise is not consistent with existing practice and therefore
requires an explicit policy choice,
It is true that use of the spectrum has significant social

implications. However, the social role of the spectrum resoure

4

For a discussion of the motivations of a bureaucracy, see
William A. Niskanen, ""The Economics of Bureaucracy, "
American Economic Review, May, 1968. "
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is certainly not much different from the social role of other
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scarce and valuable national resources. With other resources

we are able through social policy to make special modifications

of the basic Free Enterprise ec;)nomic structure of incentives
when such modifications will serve the public interest. The

same sorts of arrangements can be made, if necessary, with
spectrum. One advantage of the proposed reform structure

is that the social costs of such decisions will be made explicit,
giving legislative and executive decis.:ion—makers better information
about the real costs and benefits of various social policy

choices.

A second major premise of this proposal is that the economic
incentives have to be made explicit. Even the best-intentioned
bureaucratic allocation procedure, if it lacks an incentive-
feedback mechanism by which the decisions it makes have direct
economic effects on itself, can fall into inefficient choices. The
absence of a feedback mechanism means that the well-intentioned
bureaucratic decision maker must gather very large amounts of
information. This is an expensive procedure; it is not always
clear which information is required, and some will.be unavailable.

Finally, the essence of this proposal is that a centralized

(""monopolistic'') allocation mechanism is superior to a de-
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centralized ('free market') allocatAion mechanism, but that
the centralized allocation authority needs to be provided with
a set of direct economic incentives in order to operate
effiéiently. If one is willing to assume that the legislative

or executive branches of the government will be effective

in overriding antisocial actions, .if any, of such a central
economically motivated authority, then there is a presumption
that the proposal he.re will be at least not inferior to the
present mechanism,.

In sum, adoption of the proposal made herein presupposes
the following basic policy decisions: (1) Economic incentives
should dominate the spectrum allocation procedure; (2) A
centralized, non-market approach is required by the nature
of the physical characteristics of the spectrum; (3) Social
results of the economic incentive structure can be effectively
reviewed and, if necessary, corrected, by the government, as
they are in other areas of the economy; (4) Bureaucratic decisions,
however will intentioned, can not in this area achieve the same
le_yél of efficiency at commensurate or lower cost as can be
achieved by an economically motivated decision maker.

The particular institutional structure proposed here is not

the only one which could effectuate these policy decisions, In

particular, the regional agencies and the separate national




authority are not essential features of the proposal. The same

general result could in principle be obtained by proper legis-

lative instructions to the FCC, and that approach might well be

the only practical political means of implementing this

proposal. Howevef, a new institutional structure does possess

the advantage of emphasizing the substance of the proposed change.
The precedent for a change of the type proposed here exists

in the Postal Reform Act and in the spin-off of the Federal National

Mortgage agency and the Land Bank, as well as other quasi-official

financial intermediaries. Other precedents include the use of

private concessionaires in national parks and the procurement of defense

material from private contractors. Thus, if the basic policy goal

is adopted, implementation of the proposal can take any of several

institutional forms (only one of which is presented below) each

of which has some sort of historical-legal precedent.
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PREVIOUS PROPOSALS FOR REFORM

Establishing a Market in Spectrum

The contribution of economists to the problem of spectrum
allocation has taken the form of advocating the establishment of a
market or quasi-market in spectrum assignments. This proposal
was for a long time advocated by Professor Coase, 5 and later
examined by Professor Levin.® The proposal was given extensive analysis

in a study for the President's Task Force on Communications

Policy. 7

The principal objections to a market mechanism for spectrum

allocation are: (1) The definition of the property right is extremely

difficult; (2) Some sort of ""zoning'" requirement would be needed to
protect the rights of those who have invested in receiving equipment;
(3) The establishment of a market is, in practical terms, a political

impossibility; and (4) The adjudicatory process such a market would

require could be very costly,

5
See references 4 through 8,

6 .
See references 32 through 38,

7

See references 22, 9, and President's Task Force on Communications
Policy Staff Paper 7,
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Perhaps the most serious objéction from an economic standpoint
is that interference is cumulative rather than bilaterally separable
and identifiable.8 This fact leads to the presumption that a market

would be seriously inefficient due to the presence of uncorrectable

externalities.

Shadow Prices and License Fees

Other reformers have proposed that the spectrum be allocated
by calculating '"shadow prices' and making assignments on the basis
of comparative secarcity value as indicated by these calculations.
There is also some suggestion that-_license fees be charged which
simulate shadow pricing; a shadow price is the sc;rcity value of the
frequency assignment.

The objection to the use of shadow pricing is that even in. principle
it is extremely difficult to make the proper calculations -- and in
practice the amount of information required is enormous. The cost

of calculating such values might well outweigh the benefits derived

8
W. R. Hinchman, "Appendix A" to Staff Paper 7 of the President's
Task Force, Federal Clearinghouse volume PB 184 421 (1968).
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extracting the monopoly profits gained by users as a result of
spectrum scarcity, but they are no help in allocation as between
alternative uses of a given spectrum right. Calculating the '""correct"
license fees for purposes of allocation (as opposed to redistribution

of monopoly profit) is just as difficult as calculating shadow prices.

Management by Committee of Experts or by Formulae

Several studies have proposed that the solution to spectrum
management efficiency problem lies in the construction of a
mathematical index to reflect economic, social and technical values
of altermtive uses, or in a committee of experts in several
disciplines to make decisions on the same basis. 9 These proposals
are designed mainly for use by the Director of the Office of Tele-
communications Policy, and are made partly in reaction to the emphasis
on engineerling and technical standards heretofore dominant. 10
The principal objection to either approach is that there still

exists no standard measure of performance and no presumption that

the new approach is better than the old (or at least worth its cost),

9 :
See reference 41, and L. Hoxie and S, J. Bernstein, '"Spectrum

Management: The Relative Value Approach.'" draft., Office of Tele-
communications Management, 1970.

10
See Reference 30,
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due to the absence of an incentive structure responsive to the
effects of the decisions. The formulae or index numbers suffer
from the standard index number problem: a single number can
never convey 'the information required for a multidimensional
decision. The Committee of experts must still be told what to
do and how to do it; their expertise is useless in the absence of an
objective decision rule.

The Regional Approach

The block allocation procedure leads to certain gross inefficiencies
which can be corrected by decentralizing part of the allocation authority.
The case of New York is often c;ited, where certain police and taxi
frequencies wer.e very crowded, while assignments reserved for the
forestry service remained idle. The FCC is experimenting in Chicago
with a regional manager to solve such obvious inefficiencies. However,
the regional approach does not solve the fundamental problevm of
efficient allocation. The regional manager still has no objective
decision rule, and no sweeping anthority to reallocate betyveen broad
spectrum uses. Users still have no incentive to conserve spectrl;lrn.

Summary of Criticisms of Present Structure

Even though we have no concrete evidence that the present allocation
procedure results in inefficiencies, there are a number of reasons to
suppose that it must. Among these, critics have drawn attention to the

following: (1) the separation of authority between the FCC and the OTP;




(2) the absence of an economic incentive for users to conserve
spectrum either through use of efficient equipment or time sharing

or non-hoarding of assignments not yet needed; (3) the rigidity of

the block-allocation process; (4) the necessarily arbitrary interference
standards resulting from the specification of input rights; (5) the
absence of a mechanism for users to negotiate, make side payments,

or compromises; (6) the slowness of the FCC decision-making process;

(7) the allegedly excessive weight given to national security users of

the spectrum; (8) the fact that FCC and OTM have emphasized
sunk costs of existing users as an important decision-making input.

Most of the proposals for reform attempt to solve one or more of
these problems. From an economic point of view,. there are two
extremes to which one can resort in achieving efficiency: the ldecentralized
market mechanism or full integration and internalization. It is reasonably
clear that a market mechanism would be both operationally awkward
and politically unacceptable. We are left with internalization, or the
containment of all the effects of the decision-making process in the body
which makes the decisions. Except for the split between FCC and OTP,
the decision process is now internalized, but its effects are not.; that
is, there is no feedback loop by which the decision-maker is made to feel
the economic impact of his decisions. The proposal below attempts

to put such a feedback leep into the present structure.-
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A PROPOSAL FOR REFORM

Any realistic proposal for reform must satisfy certain ci‘iteria.
Among these are the necessity to create some sort of measuring
device so that spectrum managers can evaluate the relative worth of
the spectrum in different uses, the necessity to presérve federal
control at some stage over the qualifications of users, and the need
to instill an appropriate incentive structure in both the management and
usage processes,

To this end, it is proposed that there be established a number
of non-profit public corporations organized on a regional basis. 1
Each such organization would be called a Regional Frequency Allocation
Authority (RFAA), and would have the power (subject to the qual-iﬁ—
cations below) to allocate and to assign frequencies within its geo-
graphical region. This power of each RFAA would be limited to
frequencies of 50 MHz and above and to transmitters within its region. 12
Each RFAA would charge fees for use ofthe frequencies under its
control, using these fees to determine the most valuable ﬁses of the

spectrum. The revenues of each RFAA in excess of costs would be

payable to the United States Treasury.

11
The exact number is a matter for careful study. The regional aspect of
this proposal is not crucial; the optimal number may be one, although
this seems unlikely. '

12
This frequency range, like the number of regions, is not crucial

to the instant proposal.




Each RFAA would be managed by a private contractor whose
~term of contract would be ten yeafs. At the end of each ten-year
period, the RFAA management position would be the object of com-
petitive bidding by any private corporation or partnership qualified
to act as manager. The Federal Communications Commission would
set standards and determine the qualifications of competing manage-
ment organizations., Each managing group would receive 10% of

the net revenues of its RFAA as a management fee. The proceeds

of the decennial auction of the management contract would be payable

to the United States Treasury.

The fee structure of the RFAA would be determined by the

manager, subje(;.t to certain conditions set forth below. Each manager
would have an incentive to maximize the revenue of its RFAA, after
costs, and therefore to find the most valuable uses of spectrum. This
is the crucial feedback mechanism.

No firm would be allowed to manage more than one RFAA at a
time or to engage in other businesses related to use of the spectrgm.

The manager of each RFAA would have authority to set such
interference standards and input or output requirements as.it wished
within its region, provided that interference levels at the border of
each region could not exceed those in effect at the time of creation

of the RFAA except by mutual arrangement with the neighboring RFAA.
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'Each RFAA in effect leases the spectrum in its region above
50 MHz from the FCC and then subleases it to individual users.
Its authority would be 1imited by all relevant laws and by the FCC and
the Central Frequency Allocation Authority.

The Central Frequency Allocation Authority would be a non-profit
corporation operating on a national scale. It would have authority to
allocate and assign frequencies below 50 MHz for appropriate fees.

It would also serve as the central coordinating authority for uses of
the spectrum requiring national stanc_lardization (e.g., air mobile,
safety).13 In addition, the CFAA would be responsible for RFAA
compliance with such ITU regulations anci other international agree-
ments as are relevant to the operation of individual RFAAs,

The CFAA would be controlled by a board of directors made
up of one representative from each RFAA and an equal number of
Presidential appointees, including, ex officio, the Chairman of the
FCC, the Director of Telecommunications Policy, the Secretary of
Commerce, and the Secretary of Defense. (Presidential power in this
area is preserved both by these appointments and by OTP control of
national security uses of the spectrum, discussed below).

~ Each RFAA would be empowered to lease spectrum to both
government and non-government users, with the exception that

spectrum assignments requested by the Director of the Office of

13

The issue of standardization will be involved in the determination of the

optimal number of regional authorities. Some engineers place enormous

emphasis on the need for and economies ©

f standardization of equipment,



Telecommunications Policy, on the advice of the National Security
Council, for national security use would be made by the CFAA. The
fee for use of such assignments as are required for national security
purposes would be negotiated by the CFAA with the Director of the
Office of Telecommunications Policy and the appropriate security
agency. The CFAA would have authority to preempt all RFAA power
with regard to national security uses, except that fees received there-
from would be allocated to the RFAA concerned, ;fter costs.

Non-security government users of the spectrum would negotiate
directly with the relevant RFAA, paying appropriate fees. Except for
national security uses, the distinction between government and non-
government use would be dissolved.

The Federal Communications Commission would continue to
have the power to (a) negate decisions of any RFAA or the CFAA
which violated any international agreement of the United States,
(b) set standards of fitness for spectrum users, or classes of users,
and to negate decisions of any RFAA or the CFAA which violated
those standards or which led to the use of the spectrui‘n in a manner

not in the public interest, (c) set standards of fitness for managers

of each RFAA, (d) impose allocations and assignments for public

safety uses if and when it determines that the public interest is not
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served by RFAA or CFAA decisions affecting such use. The FCC
would also have the power to remove for cau.se any RFAA manager
found not to be operating lawfully.

Individual RFAAs would be prohibited from discriminating
among competing users on any basis other than ability to pay,
subject to the fitness standards set by the FCC. No RFAA would
be empowered to control or censure the content of any communication,
and could not deny sublease renewal on the basis of such content.
The RFAA would, in each case, be responsible for a reasonable 3
determination that each user apparently met the standards of fitness
set by the FCC. The FCC could then determine after due process
that the standards are not met, There would be no automatic
review of individual users' fitness by the FCC. However, the F'CC
could on its own initiative, on the basis of a complaint, or on requeét
by any RFAA make such a determination,

The decisions of the CFAA with regard to compatibility and .
other matters affecting the relations between different RFAAs should
be appealable to the FCC and then to the Courts. Individt;.al RFAAs
could make payments to the agreements with other RFAAs subject to
review by the CFAA., In the event that the revenues from allocations
and assignments below 50 MHz did not cover the costs of the CFAA,

the deficit could be made up by uniform percentage contributions from

each RFAA. The FCC might be similarly financed.
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Assignment subleases by any RFAA would be for a period
to be agreed upon by the RFAA and the user, but not longer than
10 years or less than 3 years. Any assignment would be pre-.
emptible by the CFAA under the national security clause. For legal
purposes, ass.ignment contracts would be made by the RFAA as an
institution, rather than by its manager, and would be binding on subsequent
~managers. Neither any RFAA nor its manager would be subject to
the antitrust laws, except fo-r violation of the prohibition on engaging
in other spectr@-related activities. No RFAA manager would be
allowed to accept payment or favor in any form from any user, except
the 10% after cost management fee. No RFAA would be subject to state :
or Federal taxes, but RFAA managers would be subject to the same
taxes as any private corporation.

RFAA assignments would be made to common carriers who are other-
wise subject to regulation by state or Federal regulatory authority,
subject to the usual regulatory approval. Common carriers newly

created who are customers of the RFAA would not be regulated by it

14

as to rates or other matters unrelated to the spectrum assignment.

Discussion
The purpose of the framework proposed here is to provide the
manager of the RFAA with an incentive to maximize the economic

value in use of the spectrum in his region by tying his compensation

14
The point here is that the RFAA may maximize net revenue by granting
monopolies -~ for instance to land mobile common carriers. If it thus
creates new monopolies, these may be regulated -- but not by the RFAA,
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directly to the revenues of the RFAA (and the Treasury) from
subleases. The RFAA and its manager are monopolists and can

e The tén-year

be expected to charge high prices for the spectrum.
contract bidding process in turn is meant to extract grossly
excessive prdﬁts of managers. The RFAA has an incentive to take
into account interference and to make allocations on an efficient basis
with regard to such interference. Nevertheless, monopolists do
charge too much for too little, I see no way around this; surely
any attempt to regulate the prices charged by the manager would be
self-defeating. At least the outcome of monopoly pricing is predictable
(and in our economy not unusual), whereas the efficiency implications
of present practice are unknown. The FCC has the power under this
proposal to make public safety assignments. The 3 to 10 year périod
for leases provides some stability.

That the FCC retain some control over the qualifications of users
is inevitable and perhaps beneficial, since there is no way to pré-
_dict the outcome of a completely unregulated system. Users
themselves would, of course, be subject to the antitrust laws and/or
common carrier regulation, so that the profit of the RFAA manager

can not be maximized by creating uncontrollable monbpoliés. There

15

The limits to its monopoly power are the existence of more or less
close substitutes for spectrum use: wire, cable, transport, manpower,




may be some difficulty with the transfer prices between regulated
utilities and the RFAAs, but no more than at present with any
supplier of a regulated entity,

The special national security arrangements are obviously necessary
in any such séheme, but there is no reason why government users
should not pay for spectrum the way they pay for pencils or battleships.
The CFAA control below 50 MHz is required by the ionospheric propa-
gation characteristics in these frequencies, which do not lend them-
selves to regional boundaries and which are important internationally.
Some degree of national coordination with regard to highly mobile
users is clearly necessary. Since neither the CFAA nor the RFAAs
have any plant or need for extensive working capital, no special arrange-
ments for these are required. The managers of the RFAAs can. spend
money on monitoring up to the point of efficiency in preventing violations

from reducing the value of -~ and revenue from -- the spectrum.

This is, in sum, a second-best sort of proposal. It will not

result in perfectly efficient allocation even in a partial equilibrium
framework, except on the highly unlikely supposition that RFAA °

managers practice perfect price discrimination. 16 gyt the proposal

1650
Which ought not, by the way, to be prohibited.
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does have the virtue of resulting i1; an allocation which is predictably
(and possibly calculably) different from efficiency, and it does result
in objective allocation criteria. Furthermore, it lends itself to
testing, since one experimental RFAA could be established and
observed. The newly instalied license fee structure of the FCC
provides an instrument of transition. Most important, the proposal
results in the establishment of an appropriate set of incentives for
spectrum conservation by both users and managers.

Implementation

Full implementation of this proposal might necessitate enabling
legislation. However, both OTP and the FCC prqbably have the poweér
to try it experimentally, As emphasized above, the crucial feature
of the plan is the private manager. Other fea.tur:es, such as the
regional organization, the range of frequencies falling under its
control, ana the degree of central coordinating power, a.r.e less crucial.
If an e>’<periment is attempted, one promising possibility is the assign-
ment of a private firm to manage land mobile assignments in some
large metropolitan area. The next step would be to delegate to such
a manager similar authorvity over the broadcast and microwave

frequencies, removing the block allocation barriers. At that point

sufficient evidence should be available to judge the basic merits of the

proposal.




SUMMARY TABLE OF
ORGANIZATIONAL ASSIGNMENTS

Nonprofit public corporations

Leases all frequencies above 50 MHz from FCC

Collects license fees from users

Pays excess income to Treasury

Makes reasonable determination that users appear t"o
meet FCC standards, but otherwise assigns on basis

of ability to pay.

Prohibited from controlling content or making any censor-
ship rules.

Subject to authority of CFAA in some matters and to auth-
ority of FCC in all matters.

RFAA Managers :

Private, profit-making corporations

Manages each RFAA under a 10-year contract

Contract awarded to highest qualified bidder :
Sets all license fees and determines allocations and assign-
mentson a three to ten year basis

Removable by FCC for cause

May not operate more than one RFAA at one time or engage
in other spectrum-related activities

Receives 10% of net (after cost) revenues of RFAA as
management fee.

Central Frequency Allocation Authority:

Board of directors: half RFAA representatives, half

Presidential appointees

Allocates and assigns frequencies below 50 MHz

Assigns frequencies for national security use on request of
DOTP and NSC.

Coordinates activities of RFAAs for mobile and other uses
requiring national standardization

Ensures compliance with international agreements

Federal Communications Commission:

All present allocation and assignment functions delegated to
RFAAs and CFAA

Retains right to set standards of qualification for users and to

veto any RFAA decision found not to be in the public interest
Sets standards of fitness for RFAA managers

Retains responsibility for international matters through CFAA
Prohibited from making domestic non-safety block allocations

or any generic restriction on spectrum use.
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APPENDIX

Note: These comments of frequency management
were based on an earlier draft of the paper. The
present draft omits some of the points addressed
in these comments, but no deliberate attempt has
been made to respond to them. They are included
here as an Appendix because they are germane to
the problem of imlementation rather than to the
intrinsic merits of the proposal per se.
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Date:

Subject:

To:

EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS POLICY
WASHINGTON, D.C. 20504

September 24, 1970

Comments on "Spectrum Allocation: A Proposal for Reform"

Mr. B. Owen

The subject paper has been reviewed by Frequency Management
interests of OTP and the following comments are submitted in

the interest of being helpful:

a. Current Situation - The subject study is based on
the premise that the current situation is bad and "is in
large part due to a series of historical accidents". This
is not considered to be valid since, while there is no denying
that there are problems requiring attention in the spectrum
allocation area, there are no known requirements vital to
the nation which are going unfilled. The President's Task
Force on Communications Policy explored this item in depth
and could cite no instance wherein critical requirements were
not being met. As a related matter, the recent National
Academy of Engineering Study on the "Application of Social
and Economic Values to Spectrum Management" contains the

statement that:

"We believe however that a full review of the
past in the light of such considerations leads
one to conclude that the net results of spectrum
management have not been too bad, but also
suggests that advances in technology have played
a dominant part in making the judgment valid."

It is suggested that a more correct approach would be to
state that the present system has produced useful results
but improvements are necessary in order to meet the fore-
seen increasing needs of the future.

b. Legal Aspects - The subject proposal assumes that a
procedure which maximizes the economic value of the spectrum
is in the best interest of the nation. This assumption is
subject to serious question and certainly is contrary to the
intent of the’'Congress in establishing the Federal Radio
Commission ‘and later the FCC. The underlying incentive for
such measures was that the use of the spectrum among competing
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applicants should be in a manner responsive to the public
"convenience, interest or necessity". In tbis regard, it

is interesting to note that before 1927 the allocation of
frequencies was left entirely to the private sector and the
result was chaos. This chaos dictated a need for a series
of National Radio Conferences between 1922 and 1925 at which
time it was resolved that regulation of the radio spectrum
by the Federal Government was essential and that regulatory
powers should be utilized to ensure that allocation of this
limited resource would be made only to those who would serve
the public interest. It is also observed it was not long—
distance communications frequencies, as indicated in subject
report, which brought pressure to bear for regulation of the
spectrum resource, but rather medium range broadcast fre- ‘
quencies. It was considered by those knowledgeable that without
Government contral the medium would be of little use because
of the cacaphony of competing voices, none of which could be
clearly or predictively heard. The following statement by
Congressman White, a sponsor of the Bill enacted as the
Radio Act of 1927, bears on the need for legislation:

"We have reached the definite conclusion that the
right of all our people to enjoy this means of
communication can be preserved only by the repudia-

. tion of the idea underlying the 1912 Law that any-
one who will may transmit and by the assertion 1n
its stead of the Doctrine that the right of the
public to service is superior to the right of any
individual . . . The recent radio conference met
this issue squarely. It recognized that in the
present state of scientific development there must
be a limitation upon the number of broadcasting

N stations and it is recommended that licenses
should be issued only to those stations whose
operations would render a benefit to the public,
are necessary in the public interest, or would
contribute to the development of the art. This
principle was approved by every witness before
your Committee. We have written it into the Bill.
If enacted into law, the broadcasting privilege
will not be a right of selfishness. It will rest
upon an assurance of public interest to be served."
) . '
g -

-,
L]
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It is also interesting to note that the Supreme Court
of the United States recently supported the philosophy
underlying the establishment of the Communications Act,
as witness their decision on the Red Lion Broadcasting
Company Inc. vs. the Federal Communications Commission
under date of June 9, 1969. The Court quoted a 1959
Senate report on amending the Communications Act that:

"Broadcast frequencies are limited and,
therefore, they have been necessarily
considered a public trust. Every licensee
who is fortunate in obtaining a license is
mandated to operate in the public interest
and it is assumed the obligation of pre-
senting important public questions fairly
- and without bias."

The- Court also went on'to state that:

"It was this fact (problem of interference),

and the chaos which ensued from permitting
anyone to use any frequency at whatever power
level he wished, which made necessary the
enactment of the Radio Act of 1927 and the
Communications Act of 1934. It was this reality
which, at the very least, necessitated first

the division of the radio spectrum in the
portions reserved respectively for public broad-
casting and for other important uses such as
amateur operation, aircraft, police, defense

and navigation; and then the subdivision of

each portion, and assignment of specific fre-
quencies to individual users or groups of users."

g

The Court also observed:

"It is the right of the viewers and listeners,
not the right of broadcasters, which is para-

mount."

-

The Court also stated that:

"The fipst amendment confers no right on
licenSees to prevent others from broadcasting
on "their" frequencies and no right to an
unconditional monopoly of a scarce resource
which the Government has denied others the

right to use."

.'-“2 j
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The Court went on that:

"Licenses to broadcast do not confirm owner- .
ship of designated frequencies, but only the
temporary privilege of using them."

In another case (FCC vs. Pottsville Broadcasting Co.,
1940) , the Supreme Court noted that:

"The statutory standard was a supple instrument
to effect Congressional desires to maintain a
grip on the dynamic aspects of radio transmission
and to allay fears that in the absence of Govern-
mental control the public interest might be
subordinated to monopollstlc domination in the
broadcasting field.

In the Red Lion Case, the Court also noted that:

"Scarcity is not entirely a thing of the past.
Advances in technology, such as microwave trans-
mission, have led to more efficient utilization
of the frequency spectrum but uses for that
spectrum have also grown apace. Portions of
the spectrum must be reserved for vital uses
unconnected with human communication, such

as radionavigational aids used by aircraft
and vessels. Conflicts have even emerged
between such vital functions as defense
preparedness and experimentation in methods
of averting mid-air collisions through

radio warning devices. Land mobile services
such as police, ambulance, fire departments,
public utility, and other communications
systems have been occupying an increasingly
crowded portion of the frequency spectrum

and there are, apart from licensed amateur
radio operators' equipment, 5,000,000
transmitters operated on the "Cltlzens Band",
which is also lncrea51ngly congested. Among
the various users ‘of radio frequency space,
including marine, aviation, amateur, military
and common carrier users, there are easily
enough ¢laimants to permit use of the ,whole
‘with %an even smaller allocation to broadcast
radio and television uses that now exist.

L
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Comparative hearings between competing appli-
cants for broadcast spectrum space are by no
means a thing of the past. The radio spectrum
has become so congested at times it has been
necessary to suspend new -applications. The
very high frequency television spectrum is,

in the country's major markets, almost entirely
occupied, although space reserved for ultra
high frequency television.transmission, which
is a relatively recent development as a
commercially viable alternative, has not yet
been completely filled.

The rapidity with which technological advances
succeed one another to create more efficient
use of. spectrum space on the one hand, and

- create new uses for that space by ever growing
numbers of people on the other, make it unwise
to speculate on the future allocation of that
space. It is enough to say that the resource
is one of considerable and growing importance
whose scarcity impelled its regulation by an
agency authorized by Congress. Nothing in this
record, or in our researches, convinces us that
the resource is no longer one for which there
are more immediate or potential uses than can
be accommodated, and for which wise planning is
essential."

The Court therefore concluded that:

"In view of the prevalence of scarcity of broad-
cast frequencies, the Government's role in allo-
cating these frequencies, and the legitimate
claims of those unable witthout Government assis-
tance to gain access to those frequencies for
expression of their views, we hold the regulations
and ruling at issue here are both authorized by
statute and constitutional."”

The foregoing is cited to indicate the nature of the
posture in which we find oursélves in proposing "A

Proposal for Reform".
L

As a rélated matter, it is noted that Black's Law
Dictionary defines Private Property as: -

Ll

"protected from being taken for public uses, is such
property as belongs absolutely to an individual, and
of which he has the exclusive right of disposition;
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property of a fixed, specific, and tangible nature,
capable of being had in possession and transmitted
to another, such as houses, land, and chattels."

Frequency spectrum fails in at least 3 out of 4 ele@ents of
the definition of private property. Even the 4th, 1.e.
. tangible nature, is debatable.

Also, from the policy standpoint it is submitted that the
proposal would render the FCC "all powerful" and would not
maintain the balance envisaged in the Communications Act
between the President, as Chief Executive and Commander in
Chief on the one hand, and the Federal Communications
Commission on behalf of the non-Government entity on the
other.

c. Technical Problems - The proposal for reform does
not take into account sufficiently the national and inter-
national requirements for standardization in many uses of
radio, e.g., amateur, radio navigation, radio astronomy,
meteorology, aeronautical and maritime communications, etc.

The subject proposal would split the cognizance of
procedures for the spectrum at 50 MHz. This does not
take into account the fact that above 50 MHz there are
propagation conditions, particularly during portions of
high solar activity, where frequencies up to 150-200 MHz
may be subject to long distance propagation. Also, there
is no recognition of the fact that space fechnology has
now been injected into major portions of the spectrum
(VHF, UHF, EHF, etc.), which were considered formerly as
being line-of-sight and local in nature. By virtue of
placing antennas at altitudes in the vicinity of 22,300
miles above the earth's surface in synchronous orbit,
such frequencies, from a technical standpoint, become
comparable to frequencies below 50 MHz.

No recognition is made in the proposal under considera-
tion for the need for production line standardization. It
is inconceivable that standardization throughout the United
States, and even internationally to a significant extent,
would not be effected for such“services as television broad-
casting, FM broadcasting, AM broadcasting and certain mobile
applications. While it is agreed that sub-allocation to the
degree of refinement such as evidenced in certain non-
Government bands under cognizance of the FCC at the present
time is unduly restrictive, conversely, it is considered
that a major portion of the present allocation structure
should not be destroyed in order to remedy what is considered
to be a minor difficulty by comparison.

: -
£ \ T
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d. Social Aspects - Any concept based only on ‘"ability
to pay" will certainly be challenged by the Congress as
being not responsive to the needs of today's society. For
example, if the law of economic survival were to be brought
to bear with respect to the spectrum, it is difficult to
conceive how needs such as those in support of small business,
education, municipal police, fire, telemetering of water
resources, telemetering of electrical power distribution
systems, etc., would be met. It is submitted that the
basic philosophy of saving or making money is to a large
extent accountable for the prostitution of the ecology
with which we find ourself grasping at the present time,
i.e., it is cheaper to pour sewage into rivers than to
make disposal by other means.

e. General - As evidenced by sub-paragraph a. above,
there is a considerable background and experience which
went into developing the structure with which we find
ourselves today with respect to the use and management
of the radio spectrum. It is noted that on page 6 the
subject paper states that: :

"The principal objection to either approach is
that there still exists no standard measure of
performance and no presumption that the new
approach is better than the old (or at least

worth its cost)."

This same comment is considered to be applicable to

"A Proposal For Reform", i.e., there is no assurance

that, even if other obstacles could be overcome and such

a system brought into being, conditions would be any better
than they are under the present arrangement. In fact, in
the view of the undersigned it is a virtual certainty

that conditions would be wors&. More dollars would be
involved in setting up the structure envisaged, there would
be less order, little standardization, and it is incongruous
for the taxpayer to be forced to pay for services provided
freely (from a spectrum standpoint) by the Government to
the public, and upon which the public is increasingly
dependent (National defense, safety of public officials,
air navigation, maritime navigation, management of land,

etc.).

~4

L
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£. Alternatives - It is recommended tbat,instead of
pressing the concept envisaged in the subgect p;oposal:
¢4 a more realistic means be found for ilmproving the

present mechanism of frequency managment by developlng
measures wherein economic and social values can be taken
into account. _

. Dean, Jr.

=




Note:

References

This bibliography was prepared by Douglas W. Webbink
under the title "Bibliography on FCC Frequency Spectrum

Allocation and Assignment' (August 1970).
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Congressional Authority for Fees Proportional
to Value in Use

The following quotation from Title V of the Independent Offices
Appropriations Act of 1952 (3] U.S.C. at 483 (a)) was quoted
by the F.C.C. in its Report and Order in Docket 18802 in the
matter of Amendment of the Commyis sion's Rules Relating to
the Schedule of Fees,FCC 70-694 (23 FCC 2d 880) released
July 2, 1970.

It is the sense of the Congress that any work, ser
mcu(, bc;u:/z'{.'priuilcg(', authority, use, Tranchise, license, permit, certificate, reqgis-
tration, or similar thing of rvalve or utility performed, furnished, provided,
granted, prepared, or issucq by any Federag agency (including wholly owned
G«)\'L;m_meut corporations as defineq in the Government Corporation Control Act
of 1943) to or for any person (inclnding sroups, associations, organizations,
partnerships, corporations or husinosscs), except those engaged in the transac-
tion of official business of the Gm'ormm-nt, shall pe self-sustaining to the full
extent possible end the head of each Federgl “geney is authorized by regulation
(which, in the case of agencies in the Executive Branch, shall be as uniform as
practicable and subject to such policies as the President may preseribe) to
prescribe thercfor such fee, charge, o vrice, if any, as he shall detcrmine, in case
none exists, or redetermine in Case of an existing one, fo be fair and equitable
-_) taking into consideration dircet and indircet cost to the Government, valie to
Ihe recipient, public policy or interest served, anq other pertinent facts, and any
amount so determined or redetermined shal) be collected and paid into the
Treasury as miscellaneous receipts: Providen, That nothinge contained in this
Title shall repeal or modify existing statutes prescribing basis for calculation of
any fee, charge or price, but thijx brovision shall not restrict the redetermination
or recalculation in accordance with the prescribed bases of the amount of any such
fee, charge or price. [Italie supplied.]

vice publication, report, docu-




The new FCC fee schedule includes among its provisions that:

< § 1.1111  Schedule of fees for Radio DBroadeast Rervices.

(1) Except as provided in paragraph (b) of this section, t fees i
below are applicable to applications i rations ) le' e ned
Nelosgit m e lons and operations in the Radio Broadcast

Construction Permits

Application for construction permit for new station
Ap) ; st or for m hanges
existing station: f A innzesin

Filing  Grant

fee fee
VILF—top 50 markets: 80 =30a 7T 00 TS el

UIH F--top 50 markets_ e e s{;' 900 345.‘ 903
VIHE=—nex (S0 amarkets SOt sk s sl s s s 2 &38 f;‘ [,30

—TeX L SO TR rIcE T e S iy g e e e e 3 e
UH F—next 50 markets. . 1, 000 0,000

UIF—balaren. 2. I P
AT oy e e o
R T it O e s S s oo o g s 2y o
AM—da BT S e e LA e T R T L SR T Py e ey R 200 1,800
AN =10y =25 Iy e o e e S A s S e e = A 42900
A —An Y= (0 oy Ot s SR s e S R e Rl s 3 9”0
AM—day-5 kw1117 S 200 " T
A.\f——«}?\) B e e e o e B e e et 100 " 900
.................. 50 450
................... 25 225
................. 1, 000 9, 000
....... &O)g 7,200
AM—unlimited 5 kw__-_.ooooo T e S et il oo
‘A.\l—un!imih-d 1kw. e ::: ..... oo ?’33 stk
AMounlimifed 500 w2t semm, v s g £ S A e S 100 1, lb:)‘)
AdM—unlinited 250 waBTsTmes el s LS T e e S e 50 J;)O
AN GBIV s i o e e e s oo 100 as0
For directional antenna in addition to the above. ... T L T e e = = 50 f‘{gg

1 The market size shall be determined by the rating of the Amer‘ican Research
the net weekly circulation for the most recent vear, search Bureau, on the basts of
2 The {fee for major changes in 100-w. operations is the same as for 250-w. operations,

¥ Rk K

ar ' Assignments and Transfers

Application for assignment of license or transfer of control, exclusive of FCC

¥orm 316 applications (where more than one broadecast station license is in-

volved, the total amount of fees prescribed for each license so involved will be

paid in the manuver set forth below) :

D I O ] T o e e e £1. 000.

_;tmig:uluunt and Transfer fee to be paid immedi- 290 of consideration for as- é'- N a%,
ately following cousummation of the assignment signment or transfer.

or transfer.
Annual Liccnse Fees

Each broadcast station shall pay an annual license fee to the Commission that <—- M » B -
is based on the station’s rate card as of June 1 of each year.?

For AM and FM radio stations: :
The annual fee will be a payment equal to 24 times the station's highéest
single “one-minute” spot anuouncement rate, but in no event shall the annual
payment for each AM and each I station be less than $52.00; -

For television broadcast stations: Sl
8 <
The annual fee will be a payment equal to 12 times the station’s highest

“30-second” spot announcement rate, but in no event shall the annual payment

be less than $14-£.00.

(b) X¥ees are not required in the following instances: .

(1) Applications filed by tax exempt organizations for the operation of stations
providing nouncommercial educational broadeast services, whether or not such
stations operate on freguencies allocated for noncommercial educational use.

(2) Applications in the AM service requesting only authority to determine
antenna power by direct measurement,

(3) All televixion translator applications.




Monday 10/5/70 MEETING
10/8/70
3 p.m.

We have scheduled the meeting to discuss

Bruce Owens' paper -~ Spectrum allocation: a proposal
for reform ~~ for Thursday (10/8) at 3 p.m.

Will Dean, Bruce Owen, Mr. Hoxie will attend.

cc: Dr. Mansur
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EXECUTIVE OFFICE OF THE PRESIDENT J

OFFICE OF TELECOMMUNICATIONS PoOLICY
WASHINGTON, D.C. 20504

Date: October 2, 1970

Subject: Spectrum Allocation

To: Will Dean

Herewith, a revised draft of the manuscript which proposes another
compromise plan for spectrum allocation. I have attempted to
incorporate the substance of our verbal discussion of 9/28/70 in

. the Introduction; otherwise the changes are minor and designed
merely to bring out more clearly those points which are crucial ;
to the proposal, and to separate them from such subsidiary questions
as the degree of regional authority or the range of frequencies
involved.

No attempt has been made to respond to specific points raised in
your memorandum of 9/24/70. However, that memorandum has
been added as an Appendix to the paper (for internal discussion ;
purposes), because I think it brings out very clearly the difficulties
likely to be encountered in implementing this proposal should the
requisite policy decision be favorable to it.

I think that we have agreed that the basic approach suggested here
(e.g., the direct incentive for the allocational authority) is super-
ior to a ""market" solution as well as shadow pricing and other
schemes designed to insert economic considerations provided

that we are prepared to make the basic policy decision that
economic incentives should dominate.

To avoid misunderstanding, it may be appropriate to repeat

here the point that no ''private property' or 'free market in
spectrum rights'' is included in this proposal. The crucial

(and controversial) feature of the proposal involves the use of
direct monetary incentives for the allocating agent (whoever that
is.) Thus, provided that the institutional arrangements are made




properly (e.g., the degree of centralization vs. regionalization)
there is a presumption that both economic and technical goals
will be met by this scheme. We agree that there is no such
presumption with regard to social goals. We disagree on the
question of the extent to which disagreeable social effects would
result, and on the likelihood that these effects would be properly
corrected by other government agencies if they did develop.

Our discussion has been extremely useful in isolating the exact
nature of the policy decisions required and in suggesting the
feasible range of policy options. These are:

1. Do nothing to alter the present system.

2. Revise the present system by making spectrum
managers aware of economic and social effects.

Retain centralized allocation, but make managers'
rewards directly contingent on economic performance.

4. Go to a decentralized free market system.

There are several possibilities, of course, within each of these
general options. I hope that my proposal will be useful at least

in providing a middle ground between options 2 and 4. This should
at least have a stimulating effect on the policy discussion.

Bruce M. Owen

cc:vMr. Whitehead
Dr. Mansur
Mr. Hinchman

Attached: Draft of 9/30/70
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS POLICY
WASHINGTON, D.C. 20504

Date: September 17, 1970
Subject: Spectrum Allocation: A Proposal for Reform

To: Mr. Whitehead

This paper presents what I hope is a new idea for spectrum
allocation. It reviews and rejects the present structure and several
of the heretofore proposed reform measures, such as establishment
of a market mechanism and the NAE approach.

Instead, I propose to set up a number of regional authorities
with full power to allocate and as sign frequencies and to charge
license fees. Each such regional authority would be privately
managed, with a built-in incentive structure which leads to max-
imization of the economic value of the spectrum in use.

The regional authorities are, subject to FCC oversight and
review, in a sort of ''legislative oversight' framework. There
is, in addition, a central authority with responsibility for areas
involving decisions of national scope. There are special provisions
for national security matters, but otherwise the government is
treated exactly the same as any private user of the spectrum.

I believe that the proposed structure provides a felicitous combination
of incentives to use the spectrum efficiently and sufficient federal
control to ensure that the spectrum is used in the public interest.

If you believe that the idea has merit, it may be appropriate to
send it to the FCC and other interested agencies for comment.

Bruce M. Owen

Attachment




Office of Telecommunications Policy
Route Slip

+~ Clay T. Whitehead

George F, Mansur
William Plummer
Wilfrid Dean
Ray O'Connell

] William Lyons
Eva Daughtrey
Timmie White

Judy Morton

REMARKS é y
¢ W it (o 2/l Mear) 2

.




1
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DRAFT/OWEN
September 1970

Introduction

The spectrum allocation problem is in large part due to a
series of historical accidents. In the early days of radio, when
competing transmitters interfered with each other in a chaotic way,
the Federal Government reacted by nationalizing the radio spectrum.
This step was unprecedented in a free enterprise economy dedicated
to the principle of private property. The alternative -- to apply the
principles of law and custom developed over the centuries for private
ownership of land -- evidently did not occur to public decision-makers.

et e R e Ay

A private property solution would, it is true, have resulted in an
exceedingly iniperfgct market, with many difficult adjudicatory problems.
But most markets a.re imperfect, and the problems of the radio spectrum
‘are by no means unigue. The decision to nationalize the spectrum can
be understood only in the context of the uses of radio in those early
days. Radio was first used for communication over international

distances and particularly for maritime and safety purposes. The

international implications of radio use, combined with the public

safety aspects of that use, seemed to indicate federal control.

Once the spectrum was nationalized, it of course became necessary
that it be used to augment the commonweal. The federal authority

was therefore used to control not merely standards of interference
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but the particular uses to which radio could be put. In practice,
the Federal Communications Commission first allocated blocks
of spectrum, each of which could only be used for some particular
function, or class of user, and then granted monopoly transmission
rights to individual users within each allocation. Arbitrary inter -
ference standards were met by specification of the "input rights"
of each licensee (power, antenna height and location, etc.).
Finally, having granted monopoly rights to use particular
assignments without payment, the FCC held each licensee responsible
for the content of his transmissions, thereby creating a vertically

integrated monopoly of content as well as transmission. Because the

number of assignments in each use was made -- artificially -- scarce

by the block allocation procedure, this led to considerable concentration
of control of content, and particularly broadcast content. Since such
monopolistic control lent itself to abuses of the commonweal, the FCC
then asserted its power to control the content of broadcasts through

such devices as the equal time, personal attack, and fairness doctrines,

The Communications Act of 1934, as amended: 47 USC 391.

See also: Fairness Doctrine 13 FCC 1246 (1949), 29 Fed. Reg.
10416 (1964).
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In addition to federal intervention in broadcast content --

which was at first generic, but which has gradually become

2
increasingly specific -- the FCC has felt it necessary to protect
the economic viability of the monopolies it has created. Thus, the
Carroll Doctrine and the long containment of cable television. =

The FCC assigns about half of the radio spectrum. The other
half is assigned by the Director of Telecommunications Policy, and
is used by the Federal Government and particularly the Department
of Defense.

Neither DOTP nor FCC has a clear and objective set of criteria
for spectrum allocation. The assignments have, as a result, been
largely ad hoc, with each decision heavily circumscribed by precedent
and established interests.

In spite of the fact that there exists no objective criterion by

which to judge the overall performance of federal spectrum

allocation, there have been numerous proposals for reform. Most

2
See for instance "Eleven United States Senators Against National

Broadcasting Company, Inc.' FCC 70-938 (52279) Released
Aug. 31, 1970; FCC letter to Mr. W. S. Dodson, FCC 70-915 (49328)
of August 26, 1970.

2

Carroll Broadcasting Co. v. FCC, 258 F. 2d 440 (D.C. Cir.) 1958.
In re Carter Mountain Transmission Corp., 32 FCC 459 (1962),5321.5
F. 2d 359 (D. C. Cir., 1963). :
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students of the field appear to believe that it would be the merest
coincidence if current procedures have achieved their goal of
maximizing the value to society of the radio resource. (If that is
a reasonable interpretation of the public interest.)

After a brief review of some of the proposals which have been
made for reform of the allocatim process, this paper will present a
new proposal which embodies some of the features of each preceding
proposal. There exists some reasonable expectation that use of the

spectrum under the reformed institutional structure proposed here

would serve the public interest at least as well as the present structure.

PREVIOUS PROPOSALS FOR REFORM

Establishing a Market in Spectrum

The contribution of economists to the problem of spectrum
allocation has taken the form of advocating the establishment of a
market in spectrum assignments. This proposal was for a long time

. 4
advocated by Professor Coase, and later examined by Professor

5 : J
Levin.  The proposal was given extensive analysis in a study for the

President's Task Force on Communications Policy.

4
See references 4 through 8.

5
See references 32 through 38, e

6
See references 22, 9, and President's Task Force on Communication
Policy Staff Papers.




The principal objections to a market mechanism for spectrum
allocation are: (1) The definition of the property right is extremely
difficult; (2) Some sort of ""zoning' requirement would be needed to
protect the rights of those who have invested in receiving equipment;
(3) The establishment of a market is, in practical terms, a political
impossibility; and (4) The adjudicatory process such a market would
require could be very costly.

Perhaps the most serious objection from an economic standpoint
is that interference is cumulative rather than bilaterally separable
and identifiable. This fact leads to the presumption that a market
would be seriously inefficient.

Shadow Prices and License Fees

Other reformers have proposed that the spectrum be allocated
by calculating ''shadow prices and making assignments on the basis
of comparative scarcity value as indicated by these calculations.
There is also some suggestion that license fees be charged which
simulate shadow pricing.

The objection to the use of shadow pricing is that even in principle
it is extremely difficult to make the proper calculations -- and in
practice the amount of information required is enormous. . The cost of

calculating such values might well outweigh the benefits derived

Y W. R. Hinchman,"Appendix A" to Staff Paper 7 of the President's

Task Force, Federa] Clearinghouse volume PB 184 421 (1968).




=
therefrom. License fees, if used properly, can succeed in
extracting the monopoly profits gained by users as a result of
spectrum scarcity, but they are no help in allocation as between
alternative uses of a given spectrum right, Calculating the '"correct'
license fees for purposes of allocation (as opposed to redistribution
of monopoly profit) is just as difficult as calculating shadow prices.

Management by Committee of Experts of by Formulae

Several studies have proposed that the solution to spectrum
management efficiency problem lies in the construction of a
mathematical index to reflect economic, social and technical values

of alternative uses, or in a committee of experts in several

disciplines to make decisions on the same basis. These proposals

" are designed mainly for use by the Director of the Office of Tele-
communications Policy, and are made partly in reaction to the emphasis
on engineering and technical standards heretofore dominant.

The principal objection to either approach is that there still
exists no standard measure of performance and no presumption that

the new approach is better than the old (or at least worth its cost).

8
Sece reference 41.
9

Reference 30,
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The formulae or index numbers suffer from the standard index
number problem: a single number can never convey the information
required for a multidimensional decision. The committee of experts
must still be told what to do and how to do it; their expertise is
useless in the absence of an objective decision rule.

The Regional Approach

The block allocation procedure leads to certain gross inefficiencies
which can be corrected by decentralizing part of the allocation authority.
The case of New York is often cited, where certain police and taxi
frequencies are very crowded, while assignments reserved for the
forestry service remain idle. The FCC is experimenting in Chicago
with a regional manager to solve such obvious inefficiencies. However,
the regional approach does not solve the fundamental problem of
efficient allocation. The regional manager still has no objective
decision rule, and no sweeping authority to reallocate between broad

allocations. Users still have no incentive to conserve spectrum.

A PROPOSAL FOR REFORM

Any realistic proposal for reform must satis{y certain criteria.
Among these are the necessity to create some sort of measuring
device so that spectrum managers can evaluate the relative worth of
the spectrum in different uses, the necessity to preserve federal
control at some stage over the qualifications of users, and the need

to instill an appropriate incentive structure in the management and usage




— R

To this end, it is proposed that there be established a number
(about 10) of non-profit public corporations on a regional basis.
Fach such organization would be called a Regional Frequency Allocation
Authority (RFAA), and would have the power (subject to the qualifi-
cations below) to allocate and to assign frequencies within® its geo-
graphical region. This power of each RFAA would be limited to
frequencies of 50 MHz and above and to transmitters within its region.
Each RFAA would charge fees for use of the frequencies under its
control, using these fees to determine the most valuable uses of the
spectrum. The revenues of each RFAA in excess of costs would be
payable to the United States Treasury.

Fach RFAA would be managed by a private contractor whose
term of contract would be ten years. At the end of each ten-year
period, the RFAA management position would be the object of com-
petitive bidding by any private corporation or partnership qualified
to act as manager. The Federal Communications Commission would
set standards and determine the qualifications of competing manage-
ment organizations. Each managing group (hereafter '"Manager') would

receive 10% of the net revenues of its RFAA as a management fee.

The proceeds of the decennial auction of the management contract

would be payable to the United States Treasury.
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The fee structure of the RFAA will be determined by the
manager, subject to certain conditions set forth below. Each
manager would have an incentive to maximize the revenue of its
RFAA, after costs, and therefore to find the most valuable uses
of spectrum.

No firm Wou].;:l be allowed to manage more than one RFAA af
a time or to engage in other businesses related to

use of the spectrum.

The manager of each RFAA would have authority to set such
interference standards and input or output requirements as it

wished within its region, provided that interference levels at the

border of each region could not exceed those in effect at the time

- of creation of the RFAA except by mutual arrangement with the
neighboring RFAA.
Each RFAA in effect leases the spectrum in its region above
50 MHz from the FCC and then subleases it to individual users.
Its authority would be limited by all relevant laws and by the FCC
and the Central Frequency Allocation Authority.
The Central Frequency Allocation Authority would be a non-profit

corporation operating on a national scale. It would have authority to
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allocate and assign frequencies below 50 MHz for appropriate
fees. It would also serve as the central coordinating authority
for uses of the spectrum requiring national standardization (e. g.,

air mobile, safety). 1In addition, the CFAA would be responsible

for RFAA compliance with such ITU regulations and other international

agreements as are relevant to the operation of individual RFAAs.

The CFAA would be controlled by a‘ board of directors made
up of one representative from each RFAA and an equal number of
Presidential appointees, including , ex officio, the Chairman of the
FCC, the Director of Telecommunications Policy, the Secretary of
Commerce, and the Secretary of Defense.

The board of the CFAA would hire appropriate management
personnel. Excess revenues of the CFAA would be payable fo the
Treasury.

Each RFAA would be empowered to lease spectrum to both
government and non-government users, with the exception that
spectrum assignments requested by the Director of the Office of
Telecommunications Policy, on the advice of the National Security

Council,for national security use would be made by the CFAA. The

fee for use of such assignments as are required for national security
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purposes would be negotiated by the CFAA with the Director
of the Office of Telecommunications Policy and the appropriate
security agency. The CFAA would have authority to preempt all
RFAA power with regard to national security uses, except that
fees received therefrom would be allocated to the RFAA corc erned,
after costs.

Non-security government users of the spectrum would negotiate
directly with the relevant RFAA, paying appropriate fees to the
RFAA.

The Federal Communications Commission would continue to
have the power to (a) negate decisions of any RFAA or the CFAA
which violated any international agreement of the United States,

(b) set standards of fitness for spectrum users, or classes of users,
and to negate decisions of any RFAA or the CFAA which violated
those standards or which led to the use of the spectrum in a'rnanner
not in the public interest, (c) set standards of fitness for managers
of each RFAA, (d) impose allocations and assignments for public
safety uses if and when it determines that the public interest is not
served by RFAA or CFAA decisions affecting such use. The FCC
would also have the power to remove for cause any RFAA manager

found not to be operating lawfully.
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Individual RFAAs: would be prohibited from discriminating
among competing users on any basis other than ability to pay,
subject to the fitness standards set by the FCC. No R FAA would
be empowered to control or censure the content of any communication,
and could not deny sublease renewal on the basis of such content.
The RFAA would, in each case, be responsible for a reasonable
determination that each user apparently met the standards of fitness
set by the FCC. The FCC could then determine after due process
that the standards are not met. There would be no automatic

review of individual users' fitness by the FCC. However, the FCC

could.on its own initiative, on the basis of a complaint, or on request

by any RFAA make such a determination.

The decisions of the CFAA with regard to compatibility and
other matters affecting the relations between different RFAAS should
be appealable to the FCC and then to the Courts. Individual RFAAs
may make payments to and agreements with other RFAAS subject to
review by the CFAA. In the event that the revenues from allocations
and assignments below 50 MHz do not cover the costs of the CFAA,
the deficit would be made up by uniform percentage contributions

from each RFAA.




Assignment subleases by any RFAA -would be for a period
to be agreed upon by the RFAA and the user, but not longer than
10 years or less than 3 years. Any assignment would be pre-
emptible by the CFAA under the national security clause. Assign-
mernts are made by the RFAA and are binding on subsequent
mangers. Neither any RFAA nor its manager would be subject to
the antitrust laws, except for violation of the prohibition on engaging
in other spectrum-related activities. No RFAA manager can accept
payment or favor in any form from any user, except the 10% after
cost management fee. No RFAA would be subject to state or Federal
taxes, but RFAA managers would be subject to the same taxes as
any private corporation.

RFAA assignments can be made to common carriers who are
otherwise subject to regulation by state or federal regulatory authority.
Common carriers newly created who are customers of 'the RFAA would
not be regulated by it as to rates or other matters unrelated to the
spectrum assignment.

Discussion

The purpose of the framework proposed here is to provide the

manager of the RFAA with an incentive to maximize the economic

value in i1se of the spectrum in his region by tying his compensation
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directly to the revenues of the RFAA (and the Treasury) from
subleases, The RFAA and its manager are monopolists and can
be expected to charge high prices for the spectrum. The ten-year
contract bidding process in turn is meant to extract grossly
excessive profits of managers. The RFAA has an incentive to take
into account interference and to make allocations on an efficient
basis with regard to interference. Nevertheless, monopolists do
charge too much for too little. I see no way around this; surely
any attempt to regulate the prices charged by the managexr would be
self-defeating. At least the outcome of monopoly pricing is predictal
(and in our economy not unusual), whereas the efficiency implications
of present practice are unknown, The FCC has the power under this
proposal to make public safety assignments. The 3 to 10 year period
for leases provides some stabiliy.

That the FCC retain some control over the: qualifications of users
is inevitable and perhaps beneficial, since there is no way of pre-

dicting the outcome of a completely unregulated system. Users

themselves would, of course, be subject to the antitrust laws and/or

common carrier regulation, so that the profit of the RFAA manager

can not be maximized by creating uncontrollable monopolies. There

5

le
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may be some difficulty with the transfer prices between regulated
utilities amd the RFAA&,, but no more than at present with any
supplier of a regulated entity.

The national security arrangements are obviously necessary in
any such scheme, but there is no reason why government users
should not pay for spectrum the way they pay for pencils or battleships,
The CFAA control below 50 MHz is required by the ionispheric propa-
gation characteristics in these frequencies, which do not lend them-
selves to regional boundaries and which are important internationally.
Some degree of national coordination with regard to highly mobile
users is clearly necessary. Since neither the CFAA nor the RFAAS
have any plant or n?:ed for extensive working capital, no arrangements
for these are required. The managers of the RFAAs can spend money
on monitoring up to the point of efficiency in preventing violations from
reducing the value of -- and revenue from -- the spectrum.

This is, in sum, a second-best sort of proposal. It will not
result in perfectly efficient allocation even in a partial equilibrium
framework, except on the highly unlikely supposition that RFAA
managers practice perfect price discrimination.  But the proposal
does have the virtue of resulting in an allocation which is predictably

(and possiblg calculably) different from efficiency, and it does result _
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in objective allocation criteria. Furthermore, it lends itself
to testing, since one experimental RFAA could be established
and observed. The newly installed license fee structure of the

FCC provides an instrument of transition. Most important, the

proposal results in the establishment of an appropriate set of

incentives for spectrum conservatinn by users.
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SUMMARY TABLE OF
ORGANIZATIONAL ASSIGNMENTS

Regional Frequency Allocation Authorities:

- Nonprofit public corporations
- Leases all frequencies above 50 MHz from FCC
- Collects license fees from users

- Pays excess income to Treasury

- Makes reasonable determination that users appear to
meet FCC standards, but otherwise assigns on basis
of ability to pay.

- Prohibited from controlling content or making any censor-
ship rules.

- Subject to authority of CFAA in some matters and to auth-
ority of FCC in all matters.

RFAA Managers :
- Private, profit-making corporations

- Manages each RFAA under 2 10-year contract

- Contract awarded to highest qualified bidder
Sets all license fees and determines allocations and assign-
mentson a three to ten year basis
Removable by FCC for cause
May not operate more than one RFAA at one time or engage
in other spectrum-related activities
Receives 10% of net (after cost) revenues of RFAA as
management fee.

Central Frequency Allocation Authority:
_ Board of directors: half REAA representatives, half

Presidential appointees
Allocates and assigns frequencies below 50 MHz
Assigns frequencies for national security use on request of
DOTP and NSC.
Coordinates activities of RFAAs for mobile and other uses
requiring national standardization

Ensures compliance with international agreements

Federal Communications Commission:
- All present allocation and assignment functions delegated to

RFAAs and CFAA
Retains right to set standards of qualification for users and to
veto any RFAA decision found not to be in the public interest
Sets standards of fitness for RFAA managers
Retains responsibility for international matters through CFAA
Prohibited from making domestic non-safety block allocations
or any generic restriction on spectrum use.
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