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ESTIMATED PACIFIC OCEAN AIR TRAFFIC - 1970%*

AVERAGE FLIGHTS/DAY

US FIR'S OTHER FIR'S
MILITARY 245 80

CIVIL ON MIL. MISSION 90 50

CIVIL ON CIVIL MISSION 170

TOTAL

. CIVIL (ON CIVIL MISSION) FLIGHTS/WEEK 270 X 7 = 1890

*SOURCES  FAA-1, FAA-4
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Flights

Route Flights

Per

TRAFFIC BY ROUTE

Number of Utilization
(Percentage)
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120 2
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PACIFIC COMMUNICATIONS

""COMMUNTICATIONS
XRVHF = GAP"

HAWAITI ! OAKLAND




HF FREQUENCY ASSICNMENTS IN
PACIFIC OCEANIC AREA
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ARINC/MILITARY HF COMMUNICATIONS

MILITARY

MILITARY

STATION

AIR CARRIER

VOICE

e HF
X, i,

ARINC
ARTCC

VOICE

ATRLINES




ESTIMATED OCEANIC CIVIL AIRCRAFT COMMUNICATION LOADS = 1970%

AREA

CENTRAL EASTERN PACIFIC

REMAINING PACIFIC

PRINCIPAL ROUTES - NORTH ATLANTIC

REMAINING NORTH ATLANTIC

* SOURCES: FAA-3, 4

INSTANTANEOUS
AIRBORNE AIRCRAFT

75

30

COMMENT

SATURATING CURRENT HF

POOR HF PROPOGATION

REQUIRES NEW HF FAMILY

EXTENDED RANGE VHF ASSISTS

16

(No Page 17, 18, 19)




SURVEILLANCE

CONUS =~ DIRECT RADAR/BEACON, UPDATED EVERY 10-15 SECONDS

OCEANIC - COMMUNICATION STATION RELAY OF PILOT POSITION
REPORTS, EVERY 1° LONGITUDE OR APPROXIMATELY ONCE
PER HOUR




SEPARATION STANDARDS

OCEANIC NOW OCEANIC RQMT, 1980

CONUS ENROUTE RADAR

LATERAL 120 NM (100)l ‘ 30 NM
60 WITH COMPOSITE

LONGITUDINAL 30 MINUTES (15)3 5 MINUTES
ALTITUDE 1000 1000
2000"' ABV FL290 (DATE NOT ESTIMATED)

1/ 100 NM ROUTE WIDTH IN PAC

5 NM (10 NM ROUTE
WIDTH)

5 NM 4

SAME

3/ COMPOS ITE SEPARATION OF 1000' AND 60 NM ON ORGANIZED ROUTES (NAT ONLY)

2/ 15 MINUTES AUTHORIZED IN SPECIAL CASES (MACH)

4/ EQUIVALENT TO 40 SECONDS

% ASTRA PANEL




DOMESTIC

OCEANIC

ATC CENTERS

PRIMARILY FIXED AIRWAYS
PLAN POSITION RADAR/BEACON DISPLAYS

FLIGHT STRIP BACKUP

FEW FIXED TRACKS

FLIGHT STRIP PRESENTATIONS ONLY




AIRWAY SECTION CHART
OAKLAND TO HONOLULU




OCEANIC SYSTEM PROBLEMS

LIMITED FLIGHT LEVELS AVAILABLE

LIMITED REROUTING AVAILABLE FOR ADVERSE WEATHER CONDITIONS

SURVEILLANCE LIMITATIONS REQUIRE LARGE SEPARATIONS AND RESTRICT
AIRSPACE CAPACITY,

MANUAL HANDLING OF DATA PRONE TO ERRORS

COMMUNICATION RELIABILITY/DELAY/CONGESTION LIMITS CONTROLLER CAPACITY

DIFFICULTY OF HANDLING PREDETERMINED TRACKS AND CROSSING TRAFFIC




YEAR

1972

1975

1980

CIVIL AIR TRAFFIC IN PACIFIC

(thousands of flights)

PHILCO-FORD (1967)

IGIA (1969) (Scheduled)
96 91-95
135 114=122
179 144-158

(AN ESTIMATE FOR 1970 IS 100,000 FLIGHTS)

25




CIVIL AIR TRAFFIC IN NORTH ATLANTIC (PRINCIPAL AREA)

(thousands of flights)

C,UK,US (1971)%*

ACTUAL SCHEDULED OTHER* IGIA (1969)

110

% INCLUDES SOME MILITARY (< 10%7?)

*% ADD 15% FOR ADJACENT FLOW

PHILCO-FORD (1967)

( SCHEDULED)

80 - 88

126 - 156

193 - 226
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Table 2,2.7-6 Pacific Ocean Area
"A" Traffic Model
1966-1980 PART Scheduled Flights/Peak August Week

(A Total Conven Flong Jumbo

Year FLTS/YR % Increase Flts/Peak Jets Jets Jets Concorde SST
Over 1966 August Week * FPW FPW FPW FPW FPW

1966 46,100 900 900
1967 51, 200 11573 996 887 109
1968 57,300 24,1 117 935 182
1969 68, 600 48,9 1340 1088 252
1970 77,100 69.5 1525 1196 252 77
1971 84,100 78.7 1608 1181 252 175
1972 91,100 98.7 1788 1262 252 217 56
1973 98,300 114.1 1927 1276 252 217 182
1974 105,900 129.7 2067 1290 252 217 308
1975 114,000 149.5 2245 1230 252 217 490 56
1976 118,000 156.0 2320 1053 252 217 616 182
1977 121, 600 163.8 2370 977 252 217 616 308
1978 129,700 181.3 2530 955 252 217 616 490
1979 136,000 195.0 2638 937 252 217 616 616
1980 144,000 212.4 2814 987 252 217 616 742
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IMPACT

INCREASINGLY DURING 1970'S, OCEANIC ATC SYSTEM DEMAND WILL EXCEED
CAPACITY, RESULTING IN

]

FLOW CONTROL RESTRICTIONS

LESS PREFERABLE ROUTING AND ALTITUDES

o

» DELAYS

INCREASINGLY DURING 1970'S, COMMUNICATION SYSTEM WILL NOT SUPPORT AIR
CARRIER REQUIREMENTS

L]




ALTERNATIVES CONSIDERED

PROPOSAL

NEW CONTROL CONCEPTS

MORE COMMUNICATION CHANNELS

SHIP PLATFORMS

OTH RADAR

INS RELAY TO ARTCC

AIR=-AIR RELAY FOR COMMUNICATION

DATA PROCESSING ASSISTANCE FOR DISPLAYS AND
CONTROL

INDEPENDENT SURVEILLANCE

SATELLITE VOICE AND DATA RELAY

CONCLUSION

UNACCEPTABLE IF ECONOMIC

UNAVAILABLE

EXPENSIVE

NOT PROVEN

REQUIRES SATELLITE RELAY

PARTIAL AND COMPLICATED

REQUIRES SATELLITE RELAY FOR DATA
INPUT

REQUIRES SATELLITE

FEASIBLE




TECHNICAL CONCLUSIONS

NON=-SATELLITE TECHNIQUES
ADDITIONAL PROCEDURAL TECHNIQUES WITH MERIT EITHER HAVE BEEN ADOPTED
OR REQUIRE ADDITIONAL COMMUNICATIONS AND SURVEILLANCE CAPABILITIES

ALL OTHER TECHNIQUES FOUND UNACCEPTABLE (TECHNICALLY, OPERATIONALLY,
OR ECONOMICALLY) OR ARE OF SHORT-TERM VALUE

SATELLITE WILL PROVIDE

VOICE CHANNEL AUGMENTATION (ATC AND AIR CARRIER)

PROVISION OF DATA LINK

RELAY OF INS INFORMATION

IMPLEMENTATION OF AUTOMATION
EXPERIMENTATION/VERIFICATION OF INDEPENDENT SURVEILLANCE

EXPERIMENTATION WITH IMPROVED NAVIGATION




12F ® wmixeo FeEouENcY sEmvice TRANSITION .
INITIALLY VHF COMM = ONLY FOLLOWED
BY VHF COMM PLUS L-BAND COMM AND
T SURVEILLANCE

® REQUIREMENTS SHOWN DO NOT REFLECT
ADDITION OF ONE DATA CHANNEL FOR A
SURVEILLANCE TRIAL OR AN OPERATIONAL
SYSTEM

S
-

REQUIRED COMMUNICATION CHANNELS
)
T

INDIAN OCEAN __

72 74 7% 7 80

Adjusted Analog Voice Communication Channel Requirements

SOURCE: Philco/Ford - 1

30A




PROPOSED COURSE OF ACTION

AUGMENT CURRENT/PLANNED EXPERIMENTAL EFFORTS WITH A DEMONSTRATION/PREOPERATIONAL
SATELLITE PROGRAM TO:

VERIFY UNIFIED, OPERATIONAL SYSTEM DESIGN FOR INTERNATIONAL RATIFICATION

DEMONSTRATE ACCEPTABLE OCEANIC COMMUNICATIONS/SURVEILLANCE CAPABILITIES

TEST ALTERNATIVES FOR OCEANIC SURVEILLANCE (DEPENDENT/INDEPENDENT), DATA
PROCESSING AND DISPLAY TECHNIQUES, ATC PROCEDURES

OBTAIN EXPERIMENTAL DATA ON SATELLITE RANGING/POSITION-FIXING ACCURACY

TEST VOICE INTELLIGIBILITY AND DATA ERROR RATE W/ALTERNATIVE MODULATION
METHODS, POWER LEVELS, BEAMWIDTHS

COMPLETE BASIC DATA ON SIGNAL CHARACTERISTICS AT L-BAND UNDER VARYING PROPAGA=-
TION CONDITIONS




AERONAUTICAL SATELLITE PROGRAM




1963

1964-1967

1966

1967

1968

1969

1969-1970

1969

1970

1970

1970

1971

BACKGROUND

ITU RESERVED PARTS OF SPECTRUM FOR AVIATION USE OF SPACE
PAA/COMSAT/NASA/FAA EXPERIMENTATION WITH VHF AIR-GROUND
COMMUNICATION VIA SYNCOM-3, ATA-1, ATS=3

FAA SUGGESTS USE OF SATELLITES AT ICAO COMM/OPS MEETING
COMSAT PROPOSED VHF SATELLITE COMMUNICATIONS OVER ATLANTIC
ESTABLISHMENT OF ASTRA PANEL

ARINC/COMSAT VHF PROPOSAL

NASA/FAA EXPERIMENTATION WITH L-BAND VIA ATS=5

NASA-ESRO TALKS: INTEREST IN L=-BAND

FAA/ATA/ARINC AGREEMENT ON HYBRID (VHF/L-BAND)

DOT/NASA DISCUSSIONS

COMSAT HYBRID PROPOSAL TO FAA AND ARINC

OTP POLICY STATEMENT




OTP POLICY AND PLAN

ESTABLISHES BASIC PROGRAM AND SCHEDULE NEEDED TO EVOLVE A UNIFIED
OPERATIONAL OCEANIC SYSTEM BY 1980

ENCOURAGES INTERNATIONAL COORDINATION AND COOPERATION THROUGHOUT
EXPERIMENTAL, TEST AND PRE-OPERATIONAL PHASES

DESIGNATES DOT/FAA AS LEAD MANAGEMENT AGENCY
DIRECTS MAXIMUM USE OF COMMERCIAL LEASED FACILITIES AND SERVICES

IDENTIFIES OPERATIONAL PRIORITIES: IMPROVED AND EXPANDED VOICE/DATA,
AUTOMATIC POSITION REPORTING, INDEPENDENT SURVEILLANCE

PROMOTES USE OF L-BAND (1540-1660 MHz) FOR BOTH PRE-OPERATIONAL

AND OPERATIONAL SATELLITE SYSTEMS (IN ACCORDANCE WITH U, S, PROPOSALS
TO WARC, JUNE 71)




SYSTEM DEFINITIONS

PRE-OPERATIONAL SYSTEM:
EMPHASIS ON PERFORMING BOTH TECHNICAL AND OPERATIONAL EVALUATIONS

°

OPERATE IN PARALLEL WITH PRESENT SYSTEM

o

+ VOLUNTARY AVIONICS

OPERATIONAL SYSTEM:
« PRIMARY OPERATIONAL SYSTEM AT GIVEN TIME IN GIVEN AREA

o MANDATORY AVIONICS
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SCHEDULE CONSIDERATIONS

FOR MANDATORY COMPLIANCE TO OPERATIONAL SYSTEM BASED ON ICAO STANDARDS IN
1980, MUST

. BEGIN AVIONICS AND GROUND SYSTEM DEPLOYMENT BY MID-=1977

. ADOPT STANDARDS BY MID=1976

+ BEGIN NEGOTIATION ON SYSTEM STANDARDS BY MID-1975

. COLLECT PREOPERATIONAL DATA BEGINNING IN 1973-1974

. DECIDE TO UNDERTAKE PREOPERATION PROGRAM IN 1971




L-BAND VS, VHF

AVAILABILITY OF CHANNELS

PROPAGATION CHARACTERISTICS

RANGING ACCURACIES

POWER REQUIREMENTS

AVAILABILITY OF L-BAND COMPONENTS
AIRLINE INVESTMENT

CHANNEL COSTS
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RFP PRINCIPLES

LEASED SERVICE

SPECIFICATION OF MINIMUM PERFORMANCE REQUIREMENTS

SERVICE OPTIONS ENCOURAGED

FLEXIBILITY OF DESIGN DESIRABLE TO ACCOMMODATE EXPERIMENTS

MAXIMUM AVIONICS CARRY OVER TO OPERATIONAL SYSTEM

MULTI-PURPOSE SATELLITE LEASING/USAGE POSSIBLE

PROVISIONS FOR CONTRACT RENEGOTIATION TO ACCOMMODATE CHANGES
LEASE CHARGES

IN

40




PACIFIC SPACECRAFT SERVICE RFP

TWO PROGRAM PHASES
. EXPERIMENTAL - TECHNIQUE TESTS, RANGING,
. PREOPERATION - TOTAL ATC SYSTEM

SYSTEM CONCEPT

CAPACITY MODULATION, ETC,

» AT LEAST TWO SYNCHRONOUS EQUATORIAL SATELLITES IN ORBIT

. TWO GROUND STATIONS - OAKLAND AND HAWAII

. FAA MODEMS AND POSITION COMPUTATION
VOICE/DATA LINK COMMUNICATIONS
SURVEILLANCE - RANGING

. SECOND SATELLITE AVAILABLE LESS THAN ONE YEAR AFTER FIRST

COVERAGE

. PRIME OVER OAKLAND AND HAWAII ARTC AREAS
SECONDARY - EARTH DISK

COMMUNICATION/DATA LINK

» 4 CHANNELS PER SATELLITE - (THREE 25-50 KC B.W. & ONE - 200KC)
» SINGLE SATELLITE ACCEPTABLE DURING ECLIPSE

. FLEXIBILITY TO DEMONSTRATE AND TEST MANY MODULATION TECHNIQUES
. CUT BACK ON NUMBER OF CHANNELS IF COSTS TOO HIGH

RECEIVED C/N, = 44-47 DB-Hz LIKELY

SURVEILLANCE

FLEXIBILITY TO DEMONSTRATE AND TEST MANY MODULATION TECHNIQUES

ACCURACY - 3000', 1 SIGMA

41




PACIFIC SPACECRAFT SERVICE RFP (con't)

SATELLITE PACKAGE

C-BAND - GROUND/SATELLITE

L-BAND - AIRCRAFT/SATELLITE

POWER CONTROL

CHANNEL FLEXIBILITY

SATELLITE NOT A PROTOTYPE OF OPERATIONAL SYSTEM
CONTRACTOR DESIGN FLEXIBILITY

AVIONICS

LIMITED QUANTITIES BY SERVICE CONTRACTOR TO DEMONSTRATE SYSTEM

. VARIOUS ADDITIONAL MODELS TO BE FURNISHED BY OTHERS TO TEST ANTENNA GAINS, ETC.
.  PREOPERATIONAL WITH FLEXIBILITY




PROCUREMENT MILESTONES

RELEASE OF RFP 1 JULY 1971

RECEIPT OF RESPONSES ] OCTOBER 1971

COMPLETION OF EVALUATION 15 NOVEMBER 1971

CONTRACT AWARD FEBRUARY-MARCH 1972




PACIFIC SYSTEM COSTS, 1972=1980

ITEM TOTAL COST

SYSTEM ENGINEERING/PROGRAM
MANAGEMENT $8M

SPACE SEGMENT $50-100M

ATIRBORNE SEGMENT $12M

GROUND SEGMENT $6M

TEST AND EVALUATION $20M

CONT INGENCY $20M

$116=-166M

COMMENT

R&D

LEASED, CHARGE TO OPS, SOME PORTION
RECEIVABLE FROM AIRLINES AND INTER=
NATIONAL USERS

R&D

R&D, F&E: INCLUDES CENTER HARDWARE AND
SOFTWARE

R&D

15-20%




YEARLY U,S, OPERATING COSTS FOR PACIFIC

ACTUAL ESTIMATED
FY-67 FY=-70

CENTERS $16M

FIXED COMM, 3.4

EXTENDED VHF 1
.

HF J

SATELLITE

% SEAT OF THE PANTS

w% LESS COSTS TO CARRIERS

ESTIMATED*

FY=-80

30-35




AIRLINES EQUIPMENT COSTS

VHF SATELLITE AVIONICS TO DATE - $1IM+ (ESTIMATED)

. L=-BAND AVIONIC (DUAL SYSTEM)

BASIC EQUIPMENT PLUS INSTALLATION - $60K (PRODUCTION)

MAINTENANCE INCLUDING PARTS FOR 10 YEARS = $90K

COST PER YEAR (10 YEARS) - $15K

» FLEET AIRCRAFT - 1000




IMPLEMENTATION CONSIDERATIONS




TECHNICAL LIAISON
WITH NASA DOD
AND USERS

FAA SATELLITE MANAGEMENT PLAN

SATELLITE ADVISORY COMMITTEE

DOT/PL/OP/IA/ED/AD

i

OFFICE OF SYSTEMS

ENGINEERING MGMT.

SYSTEMS PROGRAM
MANAGER

ENGINEERING DESIGN
SUPPORT

oot FI

|
|

|

L

INTERNATIONAL
COORDINATION

STAFF FUNCTIONS
THRU APPROPRIATE
FAA OFFICES

-

|

CONTRACTORS J

NAFEC

CONTRACTORS




S. ORGANIZATIONAL INVOLVEMENT

GOVERNMENT GOVERNMENT
DIRECT COORDINATION OTHER

FAA DOD ATA

DOT NSC ARINC

DEPT, OF STATE NASA RTCA

OTP NASC OTHER USERS
OMB FCC

CONGRESS




FUNDING QUESTIONS

SOURCE OF FUNDS?

IMPACT ON USER CHARGES?

NEED FOR FY=72 FUNDS?

COST REDUCTIONS FROM INTERNATIONAL PROGRAM?




MILITARY AIRCRAFT CONSIDERATIONS

CURRENT MILITARY HF CHANNELS AND STATIONS APPEAR ADEQUATE FOR PRESENT AND PROJECTED
TRAFFIC

DOD FREQUENCY PREFERENCE FOR SATELLITE COMMUNICATIONS IS UHF TO PERMIT USE OF
EXISTING AVIONICS

DOD WOULD PARTICIPATE IN SYSTEM INVOLVING UHF/L-BAND HYBRID, BUT DECLINES TO
REQUEST IT

IF NO UHF/L=-BAND SATELLITE, DOD WILL CONSIDER MILITARY UHF SATELLITE (DEDICATED OR
SHARED) AS REQUIRED

SEPARATE (NON-COMMON) MILITARY COMMUNICATIONS (AND SURVEILLANCE) LIKELY TO RESULT IN
MORE LIMITED ATC SERVICE AND TRAFFIC SEGREGATION FOR MILITARY AIRCRAFT

51



IATA POSITION AS ADOPTED BY IATA TECHNICAL COMMITTEE ON 23 APRIL 1971

RECOGNIZES NEED FOR IMPROVEMENTS IN VOICE COMMUNICATION AND FUTURE APPLICATION OF DATA
TRANSMISSION,

BELIEVES SATELLITE RELAY HAS BEST PROSPECTS, BUT PLANNING MUST BE BASED ON PRIOR:

USER PARTICIPATION IN SPECIFICATION OF REQUIREMENTS AND FUNCTIONS THROUGH ICAO

DETERMINATION OF FUNDING, USER CHARGES, AND COST/BENEFITS

VERIFICATION OF TECHNICAL INFORMATION

PROGRESSIVE IMPLEMENTATION, PREFERABLY AS BUILT-IN FEATURE ON NOW AIRCRAFT ON-ORDER
CONSIDERS ICAO ADOPTION OF L-BAND AS PREMATURE
OPPOSES INCLUSION OF INDEPENDENT SURVEILLANCE FUNCTIONS

CONSIDERS PROGRESSION TO AN OPERATIONAL SATELLITE SYSTEM ACCEPTABLE ONLY AFTER RESOLUTION
OF ITEMS IN 2, ABOVE




DRAFT AIRLINE (ARINC) POSITION PAPER FOR OTP

CHOICE OF UHF OVER VHF NOT JUSTIFIED TECHNICALLY,

INVESTMENT IN VHF SATCOM FACILITIES AND AVIONICS OVER $3,5M,

EVOLUTIONARY APPROACH AND MORE EVALUATION NECESSARY,

REQUIREMENT FOR INDEPENDENT SURVEILLANCE NOT DEMONSTRATED,

OPPOSE USE OF FUNDS FROM ANY SOURCE FOR IMPLEMENTATION OF OPERATIONAL
L-BAND SATELLITES OR INDEPENDENT SURVEILLANCE UNTIL MORE STUDIES AND
DEFINITION OF FUNDING AND COST/BENEFITS,

UNABLE TO SUPPORT GOVERNMENT'S POSITION,

R&D OF POSSIBLE SATELLITE SERVICES ENDORSED,




INTERNATIONAL CONSIDERATIONS

ULTIMATE OPERATIONAL SYSTEM MUST BE BASED ON ADOPTION OF ICAO STANDARDS

OTHER GOVERNMENTS DESIRE INTERNATIONAL COOPERATIVE (PARTICIPATING)
EFFORT FROM THE START

OTHER GOVERNMENTS FAVOR '"'GOVERNMENT-OWNED'" VICE "LEASED SERVICE"

L-BAND DECISION MET BASIC EUROPEAN CONCERNS

INSTITUTIONAL ARRANGEMENTS NOT YET CLEAR FOR INTERNATIONAL PROGRAM; COULD
TAKE MANY MONTHS TO NEGOTIATE

OTP GUIDELINES FAVOR SPEED WITH COORDINATION OVER COOPERATION (WITH
POSSIBLE COST SAVINGS)




POINTS FOR INTERNATIONAL COORDINATION/COOPERATION

RFP FOR PREOPERATIONAL CAPABILITY IN PACIFIC ONLY

HIGH PRIORITY ON FLEXIBILITY AND NON=-CONSTRAINING DESIGN

INTERNATIONAL COMPETITIVE PROCUREMENT/INTERNATIONAL PARTNERS AND
PARTICIPATION

INTERNATIONAL PARTICIPATION IN DESIGN AND CONDUCT OF EXPERIMENTS

AVIONICS BY SEPARATE RFP

IMMEDIATE DISCUSSION OF FOLLOW-ON INSTITUTIONAL ARRANGEMENTS




PRINCIPAL RESERVATIONS TO U, S. PROCEEDING WITH LEASED SERVICE FOR PACIFIC PREOPERATIONAL
CAPABILITY ARE: COST, USER CONCERN, LACK OF INTERNATIONAL AGREEMENT,

USER POSITION RELATES TO OPERATIONAL SYSTEM AND MAY BE SATISFIED BY PREOPERATIONAL EXPERI=-
ENCE AND NEGOTIATIONS LEADING TO OPERATIONAL SYSTEM,

U.S. (OTP) POLICY PRECLUDES GOVERNMENT INVESTMENT PROGRAM OR GOVERNMENT-TO-GOVERNMENT AGREE=-
MENT IF COMMERCIAL LEASED SERVICE IS AVAILABLE.

THERE IS CONSIDERABLE INTEREST BY U. S. COMPANIES; AT LEAST ONE LEASED SERVICE BID IS
EXPECTED,

U.S., LEASED SERVICE FOR A PACIFIC PREOPERATIONAL SERVICE WILL NOT CONSTRAIN OR LIMIT AN
INTERNATIONAL OPERATIONAL SYSTEM; IT SHOULD AFFECT FINANCIAL AND TECHNICAL ASPECTS OF AN
ATLANTIC PREOPERATIONAL SYSTEM,

IMMEDIATE U.S, ACTION ON LEASED SERVICE FOR PACIFIC WILL EXPEDITE MOVEMENT TO INTERNATIONAL
COOPERATIVE PROGRAM,

PROPOSERS OF U,S, LEASE WITH PROVISIONS FOR INTERNATIONAL COMPETITIVE PROCUREMENT MAY FIND
ARRANGEMENTS TO SATISFY U,S, AND INTERNATIONAL REQUIREMENTS,

U.S. COSTS LIKELY TO BE REDUCED BY ACTION OF 7, ABOVE.

PROGRAM DELAYS MAY BE REQUIRED TO ACHIEVE 7, ABOVE.




CONCLUS IONS/RECOMMENDAT IONS

WE MUST GET STARTED NOW ON AERONAUTICAL SATELLITE PROGRAM FOR OCEANIC ATC,

THE PRINCIPAL ALTERNATIVES ARE:

- U,S., INITIATIVE IN PACIFIC WITH PROVISIONS FOR INTERNATIONAL
PARTICIPATION

- PRIOR DEFINITIZATION OF FULL INTERNATIONAL PROGRAM

U.,S, SHOULD SEEK IATA AND INTERNATIONAL AGREEMENT; U,S, INITIATIVE IN PACIFIC
SHOULD EXPEDITE SUCH AGREEMENTS,

U,S, SHOULD TAKE INITIATIVE BY PROCEEDING WITH PACIFIC LEASE ASAP WITH PROVISIONS
FOR INTERNATIONAL COOPERATION, ENCOURAGE LEASED SERVICE ARRANGEMENTS FOR ATLANTIC
PREOPERATIONAL SYSTEM, AND BE PREPARED FOR DISCUSSIONS OF FOLLOW=-ON OPERATIONAL
SYSTEMS,




? EXECUTIVE OFFIiCE OF THE PRESIDENT
~amsiis OFFICE OF TELECOMMUNICATIONS POLICY
WASHINTTON, ™ ~ 20504

May 27, 1071 DIKFCTOR

Mr. Dan S. Fargo

Publisher

Telephony Publishing Corporation
53 west Jackson Boulevard
Chicago, Illineis 60604

.

Dear Mr. Fargo:

Thank you for your letter of May 19, 1971 and the
offer of assistance with regard to TELECOM 71.

The U.S. Delegation to the World Administrative Radio
Conference for Space Telecommunications, being held in
Geneva from June 7 to July 17, 1971 includes members of
my Staff. Also, I plan to be in Geneva for a short
while in June. Thus, we will be able to obtain infr»-
mation first hand. I appreciate your offer. however,
andnif ywu uoLe aily ;_11.;.11&_5 ciiat you feel I siould know
about, by all means forward it to me.

Enclosed are two items pertaining to international tele-
communications that you might find interesting as bacrk-
ground before going to Geneva.

Thank you again for your interest on my behalf.

Sincerely,

Clay T. Whitehead

Enclosures
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Enforcement of an arbitrary ratio will in general raise the
overall cost to the using public and lessen the vigor with whicl
industry pursues improvements in both technologies.

Cable and satellite circuits are comparable for most uses, and
neither technology is inherently superior in a broad sens e.
Therefore, research and, wherc appropriate, development of
both cable and satellite technology should be encouraged through
competitive ezonomic incentives not directly related to the
successful deployment of a particular facility.

The rapid development of international direct distance dialing
should be encouraged through improvements in the continuity
and reliability of international transmission service.

The executive branch will inform the FCC of significant national
security and foreign policy needs. The Government will continue
to use commercial facilities to the maximum extent feasible and
economic; however, specialized government circuit requirements
do not provide a basis for approval of inefficient facilities, nor
shonid they affect the mix of commercial facilities, Where there

-

»
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the Government will construct or lease facilities rather than

“burden the using public by adding commercially inefficient facilities
. to the carriers' rate base. :

-~

: - _ 2 :
_ An.international working group of Government and industry

representatives should be“established to explore ways which would
permit more flexibility in its investment and circuit activation
decisions (e.g., redefinition of half circuits). This may alleviate
Such of the concern of our European communications partners,

to whom the principle of proportional fill for cable and satellite
facilities has been particularly annoying. -

The planning and deployment of additiohal facilities for Atlantic
basin communications in this decade should take into consideration
the following conclusions, which are the product of a comppre-

“hensive review by this Office:

-- Existing facilities plus those Intelsat IV satellites
already authorized by the FCC provide sufficient
capacity to meet the traffic projected by the
jndustry through 1977, with sufficient reserves.

L = T e st b ) i ——
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There is already in being adequate cable capacity tu
accommodate current and projected needs for high-
priority national security communications and for
specialized commercial sexrvices.

. Current (SF) cable technology is several times more
costly per circuit than current (Intelsat IV) satellite
techndlogy for high density transatlantic routes. The
next generation (SG) calhle appears comparable to
Intelsat IV satellites in terms of cost and capability
at relevant demand levels, ' .

Satellite rates for transatlantic service can and should
be reduced substantially in response to the lower cost .

“ Intelsat IV technology, provided that no new capacity

js constructed in the next two years so that a reasonable
fill rate can be maintained. Construction of additional
cable capacity at the present time will be doubly costly
to the public because of the higher costs of SF' cable

~ and the creation of excce« capacity that will prevent

eATIV sdaleilite 1Taie TEAUCTE G e

The most efficient means for achieving overall reliability
of service adequate to support international direct distance
dialing appears to be automatic restoration of interrupted
satellite circuits on redundant satellite facilities.

-




Policy Recommendations and Conclusions
for International Facilities

1. 'New facilities should-bg approved only when necessary to meet
valid growth requirements, and only upon demonstration that they
will result in the lowest additional cost¥ for comparable circuit
capacity, reliability, and quality. These criteria should result
in the lowest overall cost to the using public, since rate-regulated
carriers are normally allowed to recover from their customers

through their tariff offerings all investments and operating costs

plus a rate of refurn on investment. - . A

-~ -2.  Tariff rates cannot be used as a valid public-interest criterion
. .. for approval of investments in new facilities, since they reflect
the effects of past investment costs, rate-averaging, promotional
pricing, and other deviations from true service costs. Only in
the unusual circumstances in which two types of facilities are
burdened identically by these factors do tariff rates provide 2
useful measure of the comparative costs of existing facilities, and
clearly such rates cannot provide a measure of future costs. 1

¥vress capacity or redundant t_cilities should be authorized o

‘A

ihe oyrent reasNNANDIV NECESsSaTy LU iahe alivwancd 1o _::'.nurc ot
facilities and to enable automatic restoration of interrupted
service -- but not in excess of this requirement. Redundant
facilities to enable automatic restoration should be required where
~ {this is the least-cost means of obtaining the overall continuity and
réliability of service which is needed. This does not necessarily
require duplication of circuits on different types of facilities, and
such a fixed policy would be unnecessarily costly to the public.

4. Public policy does not require a particular ratio between satellite
and undersea cable circuit capacity. Both modes may be needed
to meet special service requirements and should be vigorously '
developed, but within broad limits the ratio should be allowed to-
évolve in response to operational needs and &conomic considerations.

%#Based on present value of added investment and expected operating costs
at relevant traffic (demands) levels. If the cost differential between
alternative facilities is within the range of estimation uncertainty, the
least-cost criteria should not be rigidly enforced.
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Investment proposals should then be colicited and evaluated with
a view to obtaining the required capability and reliability when
needed at least cost. The U.S. international carriers strive to
- achieve the best in service through high reliability and conservative
planning; our major concern from the standpoint of the public
interest is that we avoid construction of excess capacity and
deployment of inéfficient technology. ' '
. Within reasonable limits set by the Commission, the carriers
_ghould be allowed to-choose the type and timing of their new facilities.
““Those limits must, however, be sufficiently firm that the public
interest is protected from investments which are excessively costly or
-« otherwise seriously unsound. We believe this approach goes far to
disentangle corporate and governmental decision-making to the
benefit of both -~ and especially to the ultimate benefit of the public.

T Sincerély,

Ve
Glay T. Whitehead

Enclosure
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"EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF TELECOMMUNICATIONS POLICY
WASHINGTON, D.C. 20504

DIRECTOR
May 21, 1971 '
Honorable Dean Burch " ;
Chairman : A

Federal Communications Commission > A % bk
Washington, D. C. : ‘ :

Dear Dean: : > o A :

The planning, development, and operation of international
tommunications facilities is a matter of major concern. There is
yapidly growing public and commercial use of these facilities for
.telephone and telegraph'traffic, television transmission, and other
services. They are important to our businessmen, our news media,
and our national security. R

The present structure of the U. S. inlernational communications
industry creates the need for considerable governmental supervision
over ii. investment in new facilities. In the past, this has resulted

. im Ciuse wontrol or so manv detaiis cf anaration and canetructioan

that it is difficult to relaie ihe regulatuiy contiols to the overall

public interest which they seek to promote..

I am enclosing the Administration's views on the policy that should
guide regulation in this area. We believe that adoption of this poiicy
framework will strengthen the ability of the Commission to assess
the public interest in future investment decisions, and at the same
time provide industry with the guidance it needs to plan efficiently
and effectively. This policy relies on good faith and responsible
action by our international carriers, which we believe will be
forthcoming if the policy is firmly adopted. It leaves to the carriers,
within appropriate limits, the freedom to use their judgment in those
areas of operation and planning details where the Government lac;ks
both the experience and the information to make the necessary
decisions in a knowledgeable and timely way.

* e e

The policy further assumes that the Commission will determine
when new capacity will be required sufficiently far in advance for

* orderly planning and approval of investment in new facilities.

..\.




EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF TELECOMMUNICATIONS POLICY
WASHINGTON N~ 20504

April 23, 1971 UintCTOR

Mr. James J. Reynolds

President

Ameirican Institute of Merchant
Shipping :

1120 Connecticut Avenue, N.W.,
Suite 930

Washington, D.C. 20036

Dear Jim: :

Thanlk you for your letter of April 15, 1971 concerning
maritime mobile satellite communications. I have also
seen your letters to Dr. Mansur and Mr. Dean of my staff.

We are giving every practicable consideration to the AIMS
Resolution and feel that there is some prospect for
incireased allocations around 1600 MHz for maritime mobile
usc. However, the situation i3z not as optimistic witl
wmarmmrA dem Al 2AN A ENN MITe hhanvmA crlhsvans ]
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existing a heavy concentration of U.S. and foreign
coiuaunications services. -

Our Aeronautical Satellite Policy statement makes reference
tc *+he possibility of a singlc system to support both
maritime and aviation services in a worldwide system. 1In
furtherance of this, it would be most helpful if you would
meet with my Deputy Director, Dr. George F. Mansur, to
develop an overview of maritime telecommunications from

the standpoint of U.S. shipping operational and policy
considerations.

If I can be of further assistance to you on this or any
other matter, please let me know.

Sincerely,

Em——

—

Clay T. Whitehead




a AMERICAN INSTITUTE OF MERCHANT SHIPPING

I 1120 Connecticut Avenue, N.W., Suite 930, Washington, D. C. 20036
Phone: 202/833-2710 ‘

m Pacific Regional Office

635 Sacramento Street, Suite 300, San Francisco, California 94111
Phone: 415/362-7986

April 15, 1971

Dr. Clay T. Whitehedag- Director
Office of Telecommunications Policy .
Executive Office of the President
1800 G Street, N, W,

Washington, D, C, 20504

‘Dear Dr. Whitehead:

Radio Frequency Requirements for
Maritime Mobile Satellite Communications

At a meeting held in New Yousk, April 8th, vur AIMS Tele-
communications Committee received a report from one of its members
on the preparations being made for a World Administrative Radio
Conference for Space Telecommunications to be convened in Geneva,
Switzerland, this June. This subject and its implications for the
marilime user was reviewed in detail. ‘

A definite understanding and opinion is prevalent that not enough
is being done to protect maritime interests and make adequate pro-
vision for future requirements. Our technical people say that too few
frequencies are being provided, and in the wrong part of the spectrum.,
This, in turn, will double ship equipment costs.

Following its consideration of this subject, our Committee
adopted unanimously a resolution on the matter, a copy of which is
appended for your information. We urgently hope that some action
can and will be taken to strengthen the maritime position in this regard.

Sincerely,

-7

QO qQ// 9 /
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ames J./Reynolds
(/ Pfésident
Attachment as noted




American Institute of Merchant Shipping April 8, 1971

RESOLUTION ON MARITIME SATELLITES

The Telecommunications Committee of the American Institute of Merchant Shipping
(A.I.M.S.), after having given due consideration to the following facts:

that there is a definite need to improve communications to and from vessels

a) ijnstant distress alerting and associated search and rescue
b) safety broadcasts of storm and navigational advisories

d) position reporting to assist in elimination of the search phase of
search and rescue and for business management use
e) public correspondence, especially that relating to ships business

that satellites afford the poténtial of providing-high speed, high quality
and high reliability voice, data and teleprinter services

that the maritime mobile service has, at present, no frequency allocations

-~

that a World Administrative Radio Conference of Space Telecommunications
(WARC-ST) will be convened in Geneva in June of this year to allocate fre-
quencies to generic radio services for space use

ed States position to the WARC-ST recomwicnds for the Maritime
e:

-

a) shared space/terrestrial service use of the VHF channels from Appendix

b) 250 kilz of spectrum for exclusive space service use at 335 Miz and be-

¢) 2.5 MHz of exclusive, primary sPectrum'for space service use between
1535-1537,5 MHz and 1637,5-1640 MHz - :

<.

18

that a {?gent study conducted for the Department of Transportation, U.S. Coast

a) by 1980, the Maritime Mobile Service can reasonably be expected to re-

quire at least 5 MHz of radio frequency spectrum in each transmission

b) any Maritime Satellite system must provide coverage in both the northern

and southern hemispheres of each oceanic region

c) interference analyses show that the Appendix 18 VHF channels would have
. to be cleared of all terrestrial operators to be usable for space ser-
vices and that the channels are already vitally needed for conventional

1.

on the high seas for services such as:

¢) Medico information exchange
and logistics

2.

for space use
4,
b 8 that the Unit

Mobile Servic
of the ITU Radio Regulations
tween 406-420 MHz

6.

Guard, concluded that:
direction and possibly 10 MHz
terrestrial services

(1)

"A Study of Maritime Mobile Satellité Service Requirements, Frequency Planning,

Modulation and, Interference Analysis," Automated Marine International Report

DOT-CG-00505A, dated 1 Nov, 1970.
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" frequencies on the order of 1600 MHz will require the maritime community
to utilize high gain tracking or multi-beam, switched antennas on-board
the user vessel in order to permit use of a minimum cost space system,

. Such antennas are as yet undevelope” and could delay early implcucnta-
tion of a maritime satellite system as well as increasing the per user
cost by up to a factor of 2 over lower frequency user installations

e) frequencies on the order of 400 MHz are technically optimum for Maritime
Mobile Space use in that they require a minimum space segment cost,
minimum user segment cost, minimum user antenna gain (i.e., omni-
directional antennas) and minimum user transmitter power,

i)

Unanimously resolves to recommend that.A.I.M.S.:

1. support the Inter-Governmental Maritime Consultive Organization (IMCO)
Statement on Maritime Requirements for the Use of Space Techniques,
14 July 1970, (2) as augmented by the IMCO Additional Statement of
Requirements, 20 January 1971 3

o

2, strongly urge the U,S. Government to take appropriate action to:

,8) insure that a space allocation for the Maritime Mobile service in
the region of 300 to 600 MHz is approved at the forthcoming WARC-ST,
1971 and that the presently recommended bandwidth of 250 kHz in each
transmission direction be increased to at least 2 MHz in each dir-
ection, Up and down links should be separated in frequency by at
least 10%

Wb) insurc that the proposed 1600 MH: space allocation for the Mailliwe
Mobile service be approved ot the forthcoming WARC.ET, 1071 but that
the bandwidth allocated be increased from the present 2,5 MHz in
each transmission direction to 6.5 MHz as follows:

Down (1535-1541.5 MHz MARITIME MOBILE EXCLUSIVE !
Link (1541,5-1542,5 MHz JOINT MARITIME/AERONAUTICAL MCBILE

‘

(1637.5-1644.0 MHz MARITIME MOBILE EXCLUSIVE
(1644,0-1645.0 MH  JOINT MARITIME/AERONAUTICAL MOBILE

Up
Link

¢) insure that the Statement of the Office of Telecommunications Policy
on Aeronautical Satellites, dated 7 January 1971 be augmented to
provide for full Maritime participation and that the Department of
Transportation, in implementing said Policy Statement, make suitable
provision for the inclusion of both commercial and government mari-
-time services.

3.’ request the Department of State to authorize the designation by A.I.M.S,
of a representative to participate as an advisor to the United States
Delegation at the fort%coming WARC Space Conference,

M5 é

(2) IMCO, Sub-committee on Radiocommunications, 7th Session, Report to
the Maritime Safety Committee, Annex VI, 14 July 1970,

(3) IMCO, Sub-committee on Radiocommunications, 8th Session Report to
the Maritime Safety Committee, Annex II, 20 January 1971,




EXECUTIVE OFFICE CF THE PRESIDENT
OFFICE OF TELECOMMUNICATIONS PoOLICY
E WASH'™™GT~"" ™.C. 20504

OFFICF O THE DIRECTOR

Honorable John Shaffer
Administrator

Federal Aviation Administration
Washington, D, C. 20590

Dear Mr. Shaffer:

" The Administration's Statement of Government Policy on Satellite
Telecommunications for International Civil Aviation Operations was
furnished the Secretary of Transportation by Mr, Whitehead on
January 7, 1971. At that time, the Director indicated we planned to
supplement the policy statement with specific program guidelines.
In conrunction with other executive uranch organizations, we have
now developed a set ot hroad nragram guidelines which provides a
framework for implementing the Government policy.

-

Since the establishment of an aeronautical satellite system involves
many ~omplex factors as well as ™=2ny Government and private
organizations both domestic and international, we believe considera-
tion should be given by DoT/FAA to the early creation of a unique
systems management organization to provide a focal point for
management of the program,

The success of the National Program will depend, in large measure,
upon private enterprise to prov1de the needed commercial communi-
cations services. We believe a broad sector of industry should be
invited to respond to a set of service requirements which foster
alternative market and system approaches. The National Program
will also require the establishment of efficient and mutually beneficial
institutional arrangements among the international entities. There-~
fore, we believe the United States should initiate the preoperational
system deployment in the Pacific -~ making provision for optional

-
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service in the Atlantic -- while seeking suitable arrangements with
interested foreign entities. The feasibility of direct financial
participation in the system deployment should’be examined, but the
seeking of such arrangements should not impede the pace of system
procurement to meet the objectives established by the Administration.

Sincerely,

G F Dsesicr

G. F. Mansur
Deputy

~ Enclosure
The National Program on
Satellite Telecommunications for
International Civil Aviation Operations
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. SUMMARY

This National Program provides broad guidelines to implement the
Administration's '"Statement of Government Policy on Satellite Tele~
communications for International Civil Aviation, ' issued in January
1971.l An overview of the National Program and its relationship to
the domestic national aviation system is shown in Appendix B.

The National Program incorporates these key features:

o Establishment of an evolutionary program extending
through the decade of the 1970's and into the 1980's.

o Assignment of priorities to meet the specific operational
requirements for improved and expanded voice and data
communications capability, and for the development of
independent surveillance capability,

o Pre-operational system evaluation in an air traffic control
environment which, along with other contributions to the
International Civil Aviation Organization (ICAQ), will facilitate
the early adoption of the es.ential characteristics of au
Upcj.‘a,Liuua,l sysiern,

o Designation of the Deparftment of Transportation/Federal
Aviation Administration (DOT/FAA), as lead management
agency, to prepare the Naiional Plan for Satellite Telecuin-

—..munications for International Civil Aviation Operations within
the program guidelines contained in this document,

0 A unified program to meet Government and airline require-
ments in the Pacific and Atlantic oceanic areas to derive the
economic benefits of.-a single program and standard equipment,

o Coordination through ICAO leading to development and adoption
of international operational standards and recommended prac-
tices for use of space techniques in international civil aviation,

o Coordination with foreign governments and entities to promote
international cooperation in the pre-operational and operational
phases to the extent consistent with the National Policy objectives
and foreign policy considerations,

1/

" See Appendix A for definition of terms,




INTRODUCTION

The utility of space technology for civil aeronautical applications has
been demonstrated in various projects since 1965. Organizations
which have participated in experimental programs include the Federal
Aviation Administration, the National Aeronautics and Space Adminis -
tration, and several U,S, and foreign airlines, Although this important
new capability is available for practical use, there have been extended
delays in making the decisions necessary to begin the development

and deployment of an operational system, As a result, modern aircraft
continue to operate in transoceanic areas with marginal high frequency
communications, With the advent of larger passenger aircraft and
increases in traffic volume in oceanic areas, communications for
traffic control, operational control, and search and rescue becomes
more critical.,

There is a broad consensus in both government and the private sector
that satellites offer the most practicable method to assure improved,
expanded and reliable communication in transoceanic airspace.
Therefore, the Administration supports early deployment of a satellite
system and has formulated a Government Policy on Satellite Telecom-
municaiions for International Civil Aviation Operations. To meci the
objectives established in the January 7, 1971 Statement of Government
Policy, the responsible Federal agencies should take the initiative to
plan and implement the National Program. The guidelines contained
in this paper provide the basic framework for program planning,
interuational coordination, and implementation of the National Fiougram,

OPERATIONAL REQUIREMENTS

The Federal Aviation Administration has the statutory responsibility
to provide air traffic services for domestic req\iirements and, through
agreement with the International Civil Aviation Organization, for
specific areas of international airspace.=

4
Ma:jor responsibility of the United States in the international airspace
lies in the Pacific where about thirteen million square miles in five
Flight Information Regions is provided air traffic service., Most of
the oceanic area is provided air/ground communications through high
frequency radiotelephony, Saturation of available HF channels is

2/ The Federal Aviation Act of 1958, Public Law 85-726; and the
Convention on International Civil Aviation, TIAS 1591 Signed in
Chicago, Illinois, December 7, 1944.
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forecast in the Pacific and Atlantic during the 1973-1975 time frame
and tiow control may be needed to ensure adequate safety margine
if communications are not improved.i

Based on traffic projections, the FAA has recommended the following
specific requirements with priority as listed:

a. Communications -- Voice and data service is required
to provide improved and expanded pilot to controller air
traffic control service, company operational control, and
other services (weather, search and rescue, etc.) to and
from aircraft operating on international air routes in the
Pacific (1973) and Atlantic (1975) oceanic areas.

b. Automatic Reporting -- In order to minimize communications
channel congestion and to increase the efficiency of the air
traffic control system, automatic reporting of aircraft
position information by data transmission is required in the
Pacific and Atlantic oceanic areas by 1975,

In addition, the FAA believes that Independent Surveillance will
eventuzlly be required; therefore, developmental work should begin

with the initial sysiem plauning, In order v realize ihe beneliis of
improved satellite communications (including data link), and independent
surveillance, when implemented, an appropriate interface must be
provided between oceanic and domestic communications systems to
assure operational compatibility, The several techniques for providing
surveillance should be investigated and ATC procedures and ancillary
equipment developed.

DISCUSSION

There are several factors relating to the National Program for which
guidelines are necessary. These factors include: (a) the priorities for
deployment in the Pacific and Atlantic oceanic areas;.(b) introduction

of advanced and efficient system techniques; (c) frequency spectrum
assignment; (d) the nature and extent of future research and development
in space technology and aircraft avionics which are necessary to support

3/ See FAA forecast in document, '""FAA Operational Requirements

i 1970-80 For Aeronautical Satellite Services via Satellites, "
November 17, 1970, and ARINC forecast in ARINC letter, File
07-15-2, to the Office of Telecommunications Policy, November 3,
1970,




the orderly evolution and growth of the total program, and the need
for pre-operational evaludtion in an air traffic control environment,
and (e) the eharacteristics of the iuiiial pre-operational systenu,

a. Deployment Priorities

Communication traffic surveys developed by the DOT/FAA indicate
that a minimum of three equivalent voice channels from satellite(s)
will be required in the Pacific by 1973, This capability is the first
priority for the pre-operational aecronautical satellite system, The
provision of data link communication including the automatic reporting
on aircraft position information is second priority. The deployment
of a pre-operational system should initially ,provide the voice and data
link capability in the Pacific and subsequently in the Atlantic upon
coordination with the international entities responsible for air traffic
. control in the North Atlantic routes,

b. Advanced System Techniques

Opportunities to utilize advanced and efficient techniques to improve
civil aviation operations should be exploited, One new technique offered
by space technology is independent curveillance for air traffic cocutrol,
The systcin deployed [ul pre-uperatiovnal communications should employ
multiple satellites to assure continuity of service; therefore, the incre-
mental cost for the space segment to provide position determination for
either independent surveillance or navigation is nominal, Early develop=-
ment of independent surveillance capability should be pursued by the
United States in the interest of enhanced air safety and economy of
operations, This conclusion is consistent with other studies which
suggest that satellite systems could form an integral part of the domestic
air traffic control system, .

i Frequency Spectrum Assignment *

-

B;sed on a careful evaluation of long-term objectives and trends in
technology, the United States policy is to promote the deployment of
the pre-operational and operational system at UHF (L-band), and to -
encourage ICAOQO's adoption of Li-band as part of the essential system
characteristics for the operational system,

The United States proposals to be considered by the World Adminis -
trative Radio Conference (WARC) on Spacge Telecommunications being
convened in Geneva, Switzerland, during June 1971, include allocation
of segments of the radio frequency spectrum in the 1535-1660 MHz
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band to provide for aeronautical mobile communications, aeronautical

ra.divud.Viga.tiOIfl functions and mariiime mobile communications. -
Accordingly, the frequency plan for implementing the National Program

" should be in consonance with the U,S. proposals to the WARC; additionally,

the frequency plan should be consistent with evolution of an integrated

multiple user communication and position-location system.,

d, Research and Development Support and Pre-Operational Evaluation

The state-of-the-art in satellite, airborne and terrestrial technology is
sufficiently advanced to provide the equipment necessary for pre-
operational communications channel capacity as well as an experimental
independent surveillance capability in the near-term, Beyond the mid-
1970's, normal advances in satellite communications technology are
expected to provide technology suitable for deployment of the operational
system designed to meet ICAO standards.

To ensure efficient and economical operational system(s), the pre-
operational program should include: (i) experimental verification of
UHF (L-band) propagation predictions and the effect on communications,
and position-fixing performance; (ii) development of plans for the opera-
tional .ystem for submission to ICAC that are compatible with tlc

.....

and procedures with respect to the air traffic control environment, in
both domestic and international operations,

e. Systems Approach

The pre-operational system should utilize existing space, airborne, and
terresterial technology and use if feasible a single basic satellite con-
figuration deployed in both the Pacific and Atlantic oceanic basins, In
order to provide maximum flexibility, the antenna system in each satellite
should include both earth cové_rage and narrow beam capability, thus
assuring appropriate channel capacity for both low and high density routes,

v

. THE NATIONAL PROGRAM FRAMEWORK

The National Program is an evolutionary program for application of
space techniques for international aviation extending through the decade
of the 1970's and into the 1980's,2/

4/ See Appendix C for pertinent extract from the U,S, proposals,
5/ See Appendix B,
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The pre-operafional program represents the first phase of the
National Program, and includes the following activities: (2) deploy-

. ment of the pre-operational system; (b) pre-operational evaluation

of voice and data communications; and (c) independent surveillance
experimentation and pre-operational evaluation, All of the activities
should be coordinated with appropriate governments, and international

cooperation in activities is to be encouraged.

The next phase of The National Program is the transittion period
between the pre-operational system and the operational system,
following establishment of ICAO standards for essential system
characteristics. The final phase includes the deployment and opera-
tion of the operational system. .
The phasing of The National Program is depicted graphically in
; Appendix B. This overview of The National Program projects a
schedule to implement the Statement of Government Policy, and
includes the following elements: :

a. Operational Requirements. The milestones for the specific opera-
tional requirements as stated by the DOT/FAA and the U,S, airlines
are shown in Appendix B and reflect deployment of a Pacific capability
in 1973 and an Atlantic capability in 1975,

b. General Technology., Continding research and development during

the 1970's and 1980's is shown in the summary schedule. DOT, with the
respousibility for the general improvement of the airports and alrways,
and the DOD, with requirements for precision navigation and expanded
military communications, will conduct research and development programs.
The results of such research and development are available for aero-
nautical satellite applications., NASA, through broadbase advanced
technology projects, and the private sector, through independent research
and development programs, will also make available a wide range of
technology advances. Collectively, these total efforts should provide
advances necessary to support the evolutionary development of the

operational system.

c. Program Plan. The schedule for deployment of the oceanic satellite
systems is complementary to the DOT/FAA plans for the expansion and
automation of domestic ATC, The program for the pre-operational systems,
implemented, insofar as possible in cooperation with interested governments
and entities, can be met provided a key decision to proceed is made not
later than June 30, 1971, Timely transition from the pre-operational
system to the operational system will require that ICAO adopt essential
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characteristics no later than June 30, 1976, The U,S, should
promote ICAO-adoption by this date of standards which are based

upon the results of the experimenial and operational evaluation of

the pre-operational system,

d. Domestic Air Traffic Control Environment. The time phasing of
domestic air traffic control automation is based upon the FAA 10-year
Plan 1971-1980,

PLANNING AND IMPLEMENTING THE NATIONAL PROGRAM

The management agency (DOT/FAA) should prepare a National Plan,
based upon the guidance contained in this document, to plan the
activities required to implement the National Program. The plan
should treat operational, technical, organizational, and economic
matters and provide for international coordination and cooperation,
June 30, 1971 should be the target for completion of the National Plan,
It shall be consistent with the following specific guidelines:

a. The Department of Transportation/Federal Aviation Administration,
which has the statutory responsibility for air traffic control, is respon-
sible {or defining requirements, p.wgram budgeting, managemeut of
research and developmeni, and procurement and operation of pre-
operational and operational systems and services,

b. The management agency (DOT/FAA) should proceed immediately

to plan and establish the pre-operational system in the Pacific oceanic
area and, subsequently, in the Atlantic oceanic area, DOT/FAA, in
coordination with the Department of State, should seek cooperation with
other interested governments as appropriate in planning and implementing
The National Program., The goal for deployment of the Pacific oceanic
segment is 1973 to provide for pre-operational evaluation of communi-
cations and other services for cooperating air carriers and participating
gevernment aircraft, The goal foi deployment of the Atlantic oceanic
segment is 1975 with comparable capability.

c. The management agency (DOT/FAA) will implement the pre-
operational and operational system by utilizing commercial communi-
cation facilities and services to the maximum extent feasible, provided
that such use is consistent with other national policy. The provision

of commercial services must be compatible with the regulatory practices
of the Federal Communications Commission,

d. The system for the pre-operational program should be a single
integrated system to satisfy both Government and airline user requirements




in both the Pacific and Atlantic oceanic areas. A single basic
sateliite configuration should be unitized if feasible for both oceanic

areas. .
e. The management agency (DOT/FAA), in cenjunction with the
Department of State, should undertake long-term planning for the
operational system, Activity should be initiated to establish an ICAO
standard which will permit the implementation of the operational system
in both the Atlantic and Pacific oceanic areas by 1980, as well as pro-
viding the initiative to establish the international institutional arrange-
ments for the operational system,

f. In order to assure that the broad spectrum of space activities
supported by the Government is effectively utilized and not duplicated,
the National Aeronautics and Space Administration (NASA) is expected
’,:,to conduct independent research and development of technologies which
" have broad application, In addition, NASA, under the management and
budget of the Department of Transportation,will provide other technical
support unique to transportation applications.




Appendix A

DEFINITIONS

Telecommunication

The term telecommunication means any transmission, emission
or reception of signs, signals, writings, images, and sounds

or intelligence of any nature by wire, radio, optical, or other
electromagnetic systems,

Aeronautical Telecommunication Services

v

The provision of voice and data communication, surveillance
and/or navigation functions in ground-air-ground networks using
radio transmission including relay via an active earth satellite,

Automated Air Traffic Control

The acquisition, transfer and display of flight information and,
sventually, command and control guidance in an air traffic
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other telecommunication techniques.

-

‘Independent Surveillance

Navigation ;

¥

Independent Surveillance by satellites means computation of a

* position fix utilizing equipment which is remote from the vehicle

and is based on range measurements from two or more satellites,
Usually a cooperative vehicle is inferred but it is not implicit

in the term.,
' 5

Navigation by satellites means computation of a position fix
utilizing equipment which is self-contained within the vehicle
and is based upon the time of arrival of signals from two or
more satellites whose ephermerides are known,

National Program

The formal description of the composite program established

by the Administration to be undertaken by the United States Govern-
ment in association with private enterprise and, as appropriate,
foreign entities,




National Plan -

The formal documentation of the tasks to plan, coordinate and
implement the National Program on Satellite Telecommunications
for International Civil Aviation Operations, The National Plan
describes the detail efforts required and approaches (operational,
technical, institutional and economic) to be followed in meeting
the objectives established in the National Program.

The terms used to define various aeronautical satellite systems are taken
3 from the ICAO ASTRA Panel Second Meeting and include the following:

"Experimental Systems., These relate to experimental work on
space techniques in general, Insofar as the interests of ASTRA
are concerned, they would place emphasis on, but not necessarily
be limited to, the solution of problems that would assist in the
development of characteristics for aeronautical satellite systems,
Examples would be the NASA Application Technology Satellites
(ATS).

NOTE: In some States, participation by airlines
could be expec*~d provided it was not
identificd as expcrimental on their past,
Pre-Operational Systems., - These would be primarily aeronautical
systems with emphasis on performing operational as well as
technical evaluations, For the purpose of their evaluation they
would need to operate in parallel with conventional communication
" and/or radio-determination systems serving Air Traffic Control,
It is understood that carriage of the airborne elements of such
systems would be on a voluntary basis, It is also understood that
while such systems might also provide only some of the functions
‘that would be required {iltimately in an operational system,

Operational Systems. These would be systems capable of being
used on a primary basis to satisfy the aeronautical operational
requirements established at a given time in a given area,"




INTERNATIONAL CIVIL AVIATION OPERATIONS

APPENDIX B

OPERATIONAL ' o Communications |[Voice \| PAC ATL
REQUIREMENTS Data PAC & ATL
o Automated Reporfing (Qata Link) /\ PAC & ATL
o I;flu'ie.penf:lent Survqillacp 1 ] £ Timing Uncprtain)
(FAA & U,S. o, ‘Navigation ’ /\ IBGQEiEéTENLUﬁ‘Er_taE
AIRLINES)
" GENERAL TECHNOLOGY
Research and Development Support
DOT/FAA, NASA & DOD A Contfinuou$ Actiyity
5 (Féderal Agengies &| Private Sedtor) ]
PROGRAM PLAN
PRE-OPERATIONAL SYSTEM
> : :
-~ Develop & Deploy 1/ /\ /\ ‘ &
-- Feasibility Demonstration Ind. [Surv.
-- Pre-Operational Evaluation L\ Voice Data /\
in Oceanic ATC . Adto - Reportjing
! L}
1 i : 4 I_j:d;_s_w:;_r& - ______! /As i I I I
5 Domgstic Trials| (CONUS-Hawaii|- AlaLka)
OPERATIONAL SYSTEM 1
Stds
-- Establish ICAO Standards A A dopt | ed 2\ NMandatory Cpmplignce
-- Develop &-Deploy.g./ /\ A\ |
-- Operational Capability /\I®C/\ Operational Capabllity
DOMESTIC ATC ENVIRONMENT . NAS : :
Automation Enroute N\ NASY (EDFH) A STAGH A | /A\NAS Advanced| Autorpated [Functjons | .
Terminal Area /N NAY ARTS$ 111 ARTS f*.deAﬁf’_r.nﬂeS}_F_u_n_c_’gl_ni _ i |
Satellite Applications A Ind.| Surv| & Dita Didsemination
(Potential) W LT T e i
FUNCTION/ACTIVITY/MILESTONE |1970| 71 |72 | 73 | 74 |1975| 76 | 77 | 78 | 79 [1980] 81 | 82 | 83 | 84 [1985) 86 | 87 | 88 | 89
THE NATIONAL PROGRAM 1/ Assumes program go-ahead NLT 30 June Th.
ON 2/ Assumes ICAO standards and program
SATELLITE TELECOMMUNICATIONS g9-ahead NEE 30 June '77.
FOR
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APPENDIX C

This Appendix contains an extract from

the United States proposals to be considered by
the World Administrative Radio Conference
(WARC) on Space Telecommunications in 1971
in the frequency range of 1535 to 1660 MHz.




Appendix G

Region 1 P ' Region 2 Region 3

-

1535-1537.5 8 PAG E- (F e lomete #ing)
MARITIME MOBILE

350A-351 352 352C 352EL/

1537,5-1542,5 SPAGE-(Felometering)
ABR ONAULIGA L- RADIONAVIGATION
AERONAUTICAL MOBILE (R)
MARITIME MOBILE
350A~351 352 353A-362B 352C 352D 352F

» 1542,5-1557,5 ATR ONAUIIGA - RADIONAV IGAT-EON
o : AERONAUTICAL MOBILE (R)
35} 352 362A-3b62B 352D 352G

1557,5-1637.5 AERONAUTICAL RADIONAVIGATION
361 352 352A 352B 352D

1637, 5~1640 AER ONAYTICAL~ RADIONAVIGAT IOMN-

- oy

MARITIME MOBILE
352 362A 352B 352D 352H

1640-1645 AER ONAUALGA E- RAPDIONAVIGAFION
MARITIME MOBILE

352 362A-352B 352D 3521

1645-1660 o AER ONAUTIGA L- RADIONAVIGAFION-
AERONAUTICAL MOBILE (R)

352 362A 352B 352D 3527

1/ See Page 2 for description of changed or added numbered footnotes,
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MOD 352A  The bands 1540-%660-Mcs/6-1557, 5-1637.5 MHz, 4200-4400
Me/ts MHz, 5000-5250 Mo/is MHz and 15,4-15,7 Geds Glz are reserved,
on a world-wide basis, for the use and development of airborne electronic
aids to air navigation and any directly associated ground-based or
satellite~-borne facilities,

MOD 352B The bands 15640-1660-Mc/s 1557,5-1637,5 MHz, 5000-5250
Mels MHz and 15,4-15,7 Ge/s GHz are also allocated to the aeronautical
mobile (R) service for the use and development of systems using space
communication techniques, Such use and development is subject to
agreement and coordination betweern among administrations concerned
and those having services operating in accordance with the Table, which
may be affected,

" ADD 352E Limited to transmissions from satellite=borne stations to
stations in the maritime mobile service for communication and/or
radiodetermination purposes,

ADD 352F Limited to transmissions from satellite~borne stations to
staticic in the aeronautical mobile (R) and maritime mobile services for
cummunication and/or radiodetermination purposes, 1ransmissions
from terrestrial aeronautical stations directly to aircraft stations in the
aeronautical mobile (R) service are also permitted,

ADD 352H Limited to transmissions from stations in the maritiime
mobile service to satellite~-borne stations for communication and/or
radiodetermination purposes,

ADD 3521 Limited to transmissions from stations in the aeronautical
mobile (R) and maritime mobile services to satellite borne stations for
communication and/or radiodetermination purposes, Transmissions from
aircraft stations in the aeronautical mobilé (R) service directly to terrestrial

aeronautical stations are also permitted, ;

ADD 352J Limited to transmissions from stations in the aeronautical
mobile (R) service to satellite-borne stations for communication and/or
radiodetermination purposes. Transmissions from aircraft stations in
the aeronautical mobile (R) service directly to terrestrial aeronautical
stations are also permitted,

REASON: To designate bands specifically for the development and
operational use of systems employing space techniques to
meet the communication and radiodetermination requirements
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of the aeronautical and maritime communities, The overall
distribution of bands hetween the aeronautical mobilc {(R)
.and maritime mobile services between 1535 and 1660 MHz
is such as to permit the development of either separate or
joint systems, inasmuch as provision has been made for a
common translation frequency between the "up' and ""down'
bands,




Monday 3/1/71 June Z -4

4:010 Jack Thornell talked with Dr, Marsten who was soliciting
approval to present a technical paper based upon the accomplish-
ments of the NASA-ESRO studies on Aeronautical Systems.

His reason for seeking approval was with regard to our policy
paper on Acronautical Satellite Systems.

Dick was advised that we had no problems with the paper so long
as he did not use the words "pre-operational’ or 'operational
systems' and that the presentation was couched only in technical
terms and in the results of the studies.

Dr., Marsten wae advised that if he did not hear to the contrary by
noon Tuesday (3/2), he could asspume that he had OTP approval,

Mr. Thornell will be checking with Mr, Whitehead on this.




Meonday 3/1/71 MEETING
MR. THORNELL: June 2-4,1971

Steve talked with Dr. Marsgten who has asked us to

call Dr., Mansur at the U. 8§, Mission to NATO in

Brussels and tell him that Dr. Marsten of NASA requests
telphone consultation with him at his earliest convenience
concerning his participation in Genoa Conference June 2-4,
He wants to discuss his paper since it involves NASA-ESRO
studies in the arecsat [ ield. He has an early paper
deadline and requests a call soon.

In checking with Dr. Marsten, he says his deadline for
the paper is March 30; however, he needs to check out a
title with Dr. Mansur so he can work on the paper.

Checked with Mr. Whitehead, who suggested you call

Dr. Marsten if you can help hinyg but if you think it is

something that can't wait until Dr, Mansur's return on

3/8, then we can place the call. Marsten is in a

meeting and can be reached on (13) 28216




)}




Monday 3/1/71
1:25 STEVE
Dr. Marsten called Mr. Whitehead. He had tried to get Dr. Mansur
earlier. He would like to discuss with Tom a paper he (Dr. Marsten)

is to give at an international symposium in Genoa. 962-0888

Eva suggested perhaps you could return the call for Tom{




EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS PoLICY
WASHINGTON, D.C. 20504

February 12, 1971 OFFICE OF THE DIRECTOR

George:

As requested, I discussed the attached with State. The
International Institute for Communications in Genoa is an
established organization which has several times in the past
organized symposiums such as the one in question. It is
apparently blessed by the Italian government, internationally
respected, and our State Department has, in the past,
encouraged U, S, participation, Tom Nelson indicates that

if you would like to do this, there would be no objection by
State.
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=ARAMUNICATIONT SATSLYe CORPORATION

JOSEPH V. CHARYK
Pre-ident

January 21, 1971

Dr. George F. Mansur

Deputy Director

Office of Telecommunications Policy
Executive Office of the President
Washington, D. C. 20504

Dear George:

I promised to provide you with a few more details regard-
ing the Symposium on Long Term Prospects for Satellite Com-
municaticns to be held in Genoa, Ilaly, June 2-4, 1971.

The Symposium is being planned under the sponsorship of
the Intcrnational Institute for Communications in Genoa. It
proposes to cover through a series of invited papers and
group discussions an assessment of the technological develop-
ments in satellites and in earth stations over the next decade
or so. It also proposes to get into areas such as use of
different frequencies, different kinds of future systems in-
volving satellites, including television distribution systems,
aeronautical and navigation applications, and others.

The specific paper that we would hope you could prepare
and present should be one aimed at what you see will be the
direction of technological developments in regard to the
satellite end of the business. Since the total emphasis is
on the technology and not on other factors, I would think
that you would not have to worry about any interactions with
policy questions.

Among other individuals who will be presenting invited
papers are the following:




Dr. Geoiye F. Mansur - 2 January 21
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L.C. Tillotson of the Bell Telephone Laboratories,
on the frequency question.

Sidney Metzger of our organization on point-to-point
communications systems.

Leonard Jaffe of NASA and P. Blancheville of the
French ORIF on television distribution.

Dick Marston and Jacques Villier, of France, on naviga-
tion aids.

G.D. Speake, Director of Research of the Marconi Company,
on ground station developments. Other contributions are con-
templated in this area from representatives of NEC in Japan
and Siemens of Germany.

I hope that you will be able to see your way clear to
present such a paper and since the Symposium comes immediately
before the World Administrative Radio Conference in Geneva, it
might fit well in your total planning.

The Committee is desirous of having a brief summary of the
scope of the paper that would be delivered, with the title, in
order to prepare the necessary program material. They would
hope to receive such a summary not later than February LOS

Best regards -

Sincerely;

o ‘('\)z"" )

\

joseph V. Charyk




February 24, 1971

George:

This is the draft letter from Low to Bondi. Tom Nelson
specifically calls your attention to the parenthetical state-
ment in the final paragraph on page 2. He says you ought
to consider very carefully what that means.

State Department (Bert Rein) is sending you comments on
the aerosat program late today or first thing tomorrow.
Nelson requests that you not sign off on this draft of Low's
letter to Bondi until you have seen State's commente on
the aerosat program. Nelson would like very much to
talk with you personally this eveming or tomorrow.

cc: Mr. Whitehead (2)
Mr. Dovyle

SEDoyle/ec/24Feb71




NATIGNAtﬁERONAUTICS AND SPACE ADMINISTRATION
Office of the Administrator

U’VV1 Jan. 22, 1971
Dr.‘;Jt:;head:

The steps outlined in this
letter to Don Rice are intended
to be 100% consistent with the
approach described to us by
George Mansur at the time the
policy statement was released.
If you or he have any comments

or suggestions, please let me
know.

Will§¥ "Shapley

Lkl P10 2 ik
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EXECUTIVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS PoLICY
WASHINGTON, D.C. 20504

OFFICE OF THE DIRECTOR

January 25, 1971

Tom—=

This letter from Shapley to Rice is, I believe, in
accord with our policy statement with the exception of
paragraph 6, which is ambiguous and may lead to various
interpretations.

We plan a program review meeting next Monday to
discuss related matters with DoT, NASA, and DoS.

The agenda for this meeting is attached.
Following the meeting I will draft a response to Shapley

concuring with items 1 through 5, but clarifying our posture
with respect to item 6.

George




EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF TELECOMMUNICATIONS POLICY
WASHINGTON D .C. 20504

January 22, 197

Aeronautical Satellite Meeting
February 1, 1971, 10:00 AM

Office of Telecommunications Policy, Room 744

Agencies

Depariment of State

Department of Transportation

Federal Aviation Administration

National Aeronautics and Space Administration

AGENDA
Summarize activities since January 7, 1971 (each agency)

Comments by DOT/FAA on:

a. Possible management arrangements for implementing
the Government Policy established on January .

Preliminary views on the general approach to imple-
menting the policy, including actions leading to system
development and deployment in both Pacific and Atlantic.

Comments by the Department of State on the general approach
to effecting international coordination of U. S. program and
utilization of the system to be implemented.

-

Comments by NASA.

Comments by OTP summarizing the National Program
document to be distributed.




COPY FOR DR. WHITEHEAD
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

WaAsHINGTON, D,C. 20546

January 22, 1971

OFFICE OF THE ADMINISTRATOR

Mr. Donald B. Rice

Assistant Director

Office of Management and Budget
Executive Office of the President
Washington, D.C. 20503

Dear Don:

We agree with the point made in your letter to Dr. Low of
January 20, 1971, that there is a need to clarify NASA's
role under the new overall policy for the development of

air traffic control satellites. As a step'in this direction
and so that we can know as soon as possible if you feel we
are on the right track, I would like to outline the course
of action we now propose to take, in concert with DOT, in
accordance with the White House policy statement of

January 7, 1971.

1. NASA and DOT will continue their current discussions
of the specific actions to be taken under the White House
policy statement. In particular, we will be confirming or
modifying our present understanding of the requirements for
satellite services for the preoperational and future opera-
tional phases so as to be able to reorient, as may be
necessary, our studies and other work in support of DOT, the
gstudies that should be continued with ESRO, and our own
studies and advanced technology work related to future
systems or alternative approaches.

2. NASA will assist DOT, as desired by DOT, in develop-
ing an RFP or other appropriate procedures to establish what
gatellite services are available commercially, and at what
cost, to meet preoperational needs for communications and
surveillance in the Pacific and the Atlantic in 1973 and 1975,
respectively, and in evaluating the proposals received.




3. NASA will discuss with DOT and State in what way
the existing NASA-ESRO working arrangements can and should
be used to help achieve proper European participation in
and utilization of the preoperational system, especially in
the Atlantic area. NASA~ESRO collaboration in space research
and development, including the coordinated NASA-ESRO studies
previously planned in the air traffic control area, will be
redirected as necessary to be consistent with and support
as appropriate the arrangements contemplated by DOT and
State for European involvement in the preoperational system.

4. DOT and NASA will jointly plan and pursue studies
to the degree necessary to provide a yardstick against which
the technical approach and cost-effectiveness of the com-
mercial proposals for the preoperational system can be assessed.
Such studies would include those necessary to prepare the
government to consider alternatives which may be advanced,
such as an international commercial effort or a cooperative
intergovernmental effort. We expect that the studies would
take the form of:

a. NASA in-house studies, some of which may require
contractor support of the sorts normally utilized on studies
of this type,

b. NASA-ESRO studies as appropriate, and

c¢. Such other studies as DOT may determine necessary,
with such NASA support as desired by DOT.

5. NASA will assist DOT, as desired by DOT, in developing
a process and schedule for the above activities which will
permit a meaningful and timely evaluation of the proposals.

6. Concurrently with the above, NASA, in concert with
DOT, will consider further the need for and desirability of
pursuing an advanced satellite system as the approach to the
most effective operational system for the late 70's and early
80's. Based on this consideration, NASA will undertake further
studies of such systems and the necessary technology develop-
ment related thereto.




In addition to working closely with DOT, we will, of course,
keep you and Dr. Whitehead currently informed of our progress
and any problems that may arise. I would like very much to
discuss the approach we are taking with you as soon as you
can find the time.

Sincerely yours,

[ «ﬁ rl? -
{ I
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willis H. Shapley
Associate Deputy Administrator

cc: Mr. James M. Beggs
Under Secretary of Transportation

Dr. Clay T. Whitehead
Director of Telecommunications Policy







