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Summary of Policy Support Division Activities

April 7, 1972

This brief summary is limited primarily to the activities of the

Boulder Section of the Policy Support Division, and emphasizes the

interaction with the Office of Telecommunication Policy (OTP). It

was prepared in response to informal requests for an indication of

productivity and responsiveness in the first seven and a half months

of its existence, i.e., since establishment on August 15, 1971 (PI).

The Office of Telecommunication Policy and the Department of

Commerce, through its Office of Telecommunications, have held

discussions concerning coordination and assistance since OT's

establishment on September 20, 1970. Papers of May 10 (P2) and

June 7, 1971 (P3), responsive in part to the Hinchman paper "Commerce

Support Program FY 72" of December 28, 1970, presented prelim-

inary thoughts concerning the use of Boulder, Colorado based capa-

bilities in policy analysis support, and were discussed informally

with OTP personnel shortly after those dates. The papers of

September 28, 1971 (P4) and November 1, 1971 (P5) present summaries

of the policy support activities as they became further molded into a

mutually acceptable program. The paper "Policy Support Division

Activities" of January 3, 1972 (P6) presents the latest consolidation

of both Boulder and Washington program activities. The Boulder

activities were reviewed by Tom Whitehead, Walt Hinchman, and Mike

McCrudden on February 17, 18, 1972 (P7, P8).

Some of the significant contributions to OTP during this short exist-

ence of PSD include:

- Redrafted material for Domestic Council Study on technological

initiatives

- Analysis of the DOMSAT proposals

- Technical monitoring of the Ross Telecommunication Engineer-

ing Corp. contract on earth station constraints

- Assistance in evaluation of the SRI DOMSAT report

- Contribution and assistance in preparing OTP DOMSAT state-

ment

*Codes in parentheses indicate appendix documentation.
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- Substantial contribution to OTP DOMSAT report

- Satellite interference time-share program

- Access to Comanor/Mitchell and Rand computer models for

CATV analysis

- Contract completed on performance/cost of warning system

receiver

- Preliminary cost/benefit study of National Home Warning System

Access to Motorola developed computer model for simulating

mobile communication systems

- Analysis of communication satellite cost models-Part 1-

Launch Costs

- Assistance in evaluation of RMC CATV cost study

- Assistance in evaluation of Telephone Warning System.

- Orbit utilization time-share program designed for sensitivity

analysis

- Initiation of Telecommunication Services Center automated

information access

The majority of tasks, as expected, will not culminate with significant

outputs for several months, although in most cases background papers

have been produced. The following chronology of activity in the cur-

rent seven areas of BPSD initiative provides a detail of the past and

current progress in these areas. Supporting documentation is

contained in the appendices.

The interaction between the OTP and PSD staffs in identifying issues

and developing plans of action have set the pace for progress.



August 27, 1971

September 9

October 6

October 15

October 26

October 28

November 11

December 3

December 15-17

December 29

January 17, 1972

Satellite Communications

Meeting with Hinchman, Lasher, Hatfield, Ewing
on DOMSAT analysis requirements.

Hatfield submitted preliminary report on
domestic satellite orbit utilization. (SC 1)

Hatfield submitted preliminary calculations of
satellite interference. (SC2)

Draft report of detailed interference
calculations submitted to Lasher. (SC3)

Supplementary
interference, and copy of interference
computer program submitted. (SC4)

calculations concerning

Brief statement of conclusions of interference
report and supplementary material submitted.
(SC5)

Whitehead Statement on DOMSAT issued
reflecting in part Hatfield analysis. (SC6)

Participated in review of SRI study effort.

Further conclusions concerning DOMSAT
opportunities submitted. (SC7)

Participated in review of Ross TEC and SRI
DOMSAT study effort.

Submitted draft of final report on -Domestic
Satellite Orbit/Spectrum Utilization.- (SC8)

Attended meeting with NASA (Sam Fordyce) and
contractors regarding orbit/spectrum
utilization.

Work to provide satellite communication cost
information initiated with ITS. (5C9)

Development started on launch cost computer
program. (SC10)

January 19 Comments on Ross TEC Report Submitted to
Lasher. (SC11)

January 26 Meeting with Lasher, Nelson, and Hatfield
discuss Ross TFC report. (SC12)

to

February 1 Report on computer subroutine to calculate
interference in FDM/FM systems. (SC13)



February 10 Submitted report -a General Analysis of
Domestic Satellite Orbit/Spectrum Utilization
to Hinchman. (SC14)

March 20

April 3

Statement from OTP releasing above report to
NTIS, and subsequent Press Release. (SC15)

Request from Lasher for additional work on
DOMSAT issue. (SC16)

Mobile Communications

November 24, 1971 Meeting with Thornell, Cooke, Hatfield, Lowe,
Polishuk.

December 19

December 22

December 28

January 3, 1972

January 25

Stated desire for in-depth analysis or
proposals and comments due in Spring in
response to FCC Docket 18262.

Would like demand study for mobile service as
a function of cost, technology, and social
factors, and data concerning Government use or
mobile.

Deferred formal requests until December Ii
meeting with Mr. Whitehead. (M1)

Hatfield
on action

Hatfield
potential
(M2)

notified Mr. Whitehead in agreement
in the mobile area.

assisted in OTP interviews for
contractor to study Docket filings.

Hatfield and Millie obtaining backgrouna
information in anticipation of OTP activities.
(M3)

/Background paper on -Economic Benefits of
Mobile Radio Systems- was prepared. (M4)

Meeting with Thornell and Polishuk to proceed
on mobile program development. (M5)

Meeting with Thornell, Cooke, Polishuk, Black,
and Salaman to discuss (DTP's expectations in
mobile area. (m6)

January 27 Attended Motorola briefing on mobile
communications at OTP. (M7) 

•



February

February

9

10

Meeting with Cooke and Hatfield concerning SRI
mobile data, and revised project descriptions.
(Ma)

Revised program summary for mobile
communications submitted to Cooke. (M9)

February 23 Work on mobile area with ITS initiated. (M10)

February 24 Work statement on mobile area received from
Thornell.

Obtained mobile simulation program from
Motorola. (M11)

February 28 Statement of assistance in determinin
system coverage submitted to ITS. (M12)

mobile

February 29 Meeting with ITS personnel to further define
mobile tasks. (m13)

March 1-3 Attended IEEE Microwave Mobile Radio
Symposium. (M14)

March 7 Meeting with Mandanis, Lane, and Hatfield on
SAI Mobile Contract. (m15)

March 14, 15 Participated in AT&T briefing at OTP on their
Docket 1E322 filing. (M16)

March 23 Request submitted to Wil Dean to release
frequency data regarding mobile study. (M17)

March 24 Interim Report on mobile program progress in
Tasks I, II, and III submitted to Cooke. (M18)

March 31 Mobile cost data requested form Motorola.
(M19)

Spectrum Policy

October 21, 1971 Berry and Ewing submitted preliminary thoughts
concerning program for this area to Hinchman.
(SP1)

November 2 Meeting with Hinchman, Thompson, Lynch,
Lasher, Berry, and Fwing.
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Of interest are: a measure of how much a user
uses this resource, definition of user
rights—considering the TEMPO report results,
what portion of the electrospace is occupied,
analysis of the communications resource using
the geostationnry orbit, and a study of the
earth station network. (SP2a,b)

December 3 Ewing submitted suggestions concerning orbital
communications capacity in response to Nov. 2
meeting. (SP3)

December 9 Meeting with Berry, Ewing and CSC personnel to
discuss CSC computer program on Communicaton
Satellite Costs. (SP4)

December 10 Meeting with Hinchman, Ewing, Berry. CSC
program not of high priority. Presented the
need to determine the electrospace unused,
e.g., in a metropolitan area. (SP5)

December 27 Letter from ;'swing to Lynch discussing progress
in furthering ideas of Dec. 3 paper in light
of Dec. 10 meeting. (SP6)

January 14, 1972 Berry submitted per, "Metropolitan Spectrum
Availability Study to Hinchman. (SP7)

Contacted ECAC concerning availability of
frequency and equipment data. (Sp8)

Schedule of tasks for assignment policy for
the geostationary orbit submitted to Lynch.
(spy)

February 3

February 22 Request to Cohn to obtain frequency data.
(SP10)

March 3 Justification for frequency data needed from
Dean submitted to Hinchman. (SP11)

March 13 Summary of work in defining Orbit Rights and
Value submitted to Hinchman. (SP12)

March 16 Further definition of orbit rights submitted
to Hinchman. (SP13)

March 22 Review of orbit value project by Hinchman.
(SP1 4)

March 29 Further review of orbit rights project
submitted to Hinchman. (SP15)

March 31 Comments concerning orbit rights and orbit
value projects submitted to Hinchman. (5P16)



October 5, 1971

Broadband Services

Meeting with Besen and Partch.

Not enough time to contribute to CATV policy
statement.

Would like more general investigation of
industry with emphasis now on modeling.

Want Comanor/Mitchell program: running and
tested and accessible from Washinton, variable
output format, and validation of data such as
system costs, also add other models. (B1)

October 14 Initiated assistance from ITS to obtain cost
information. (32)

October 29 Besen notified that Comanor/Mitchell program
now available for access. (33)

November 4 Demonstrated use of Comanor/Mitchell program
at 'TP.

November 18, 19 Received briefinas on current status of CATV
by attendance at PLI institute on CATV.

December 2 Seminar on history of CATV regulation.

December 6 Memo from Espeland outlining cost study. (34)

December 8 Interim report submitted discussing Rand CATV
model. (35)

January 12, 1972 Comments concerning CATV computer model
received from Besen, (36)

January 19 Meeting with Besen and Partch to discuss
computer CATV model. (37)

February 18 Comments,, submitted to Besen on RMC Interim
Report Investments Costs for Major CATV
Components . (B8)

Report on work on defining CATV equipment cost
received from ITS. (39)

February 19 Request from Hinchman for Partch to attend
Theta-Com seminar on microwave systems for
local CATV distribution. (310)

February 28 Request from Hinchman to review CATV Demand
Study Work Statement. (911)
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February 29 Final report on CATV costs received from RMC.
(B12)

March 3 Comments on OTP CATV Demand Study submitted to
Polishuk. (B13)

March 8 Approach to survey of home terminals for CATV
systems received from ITS. (B14)

March 10 Attended RMC briefing at OTP.

March 13 Comments on RMC report submitted to Weinberg.
(B15)

March 14 Outline of cost survey of local origination
equipment for CATV systems received from ITS.
(B16)

March 20 Comments concernina follow-up work on RMC
results received form Besen. (B17). 

April 5 Letter to Besen transmitting Stanford and Rana
CATV model programs as revised by PSD for OTP.
(B18)

1 April 5 Sample runs of Stanford and Rand programs:
Rand CATV Financial Model, and
Comanor/Mitchell CATV Financial Model
submitted to Hinchman. (B19)

Warnina System

September 30, 1971 Meeting with Joyce, Partch, Polishuk, Salaman.
Joyce would like PSD to undertake a thorough
study of disaster warning systems to "clarify
the menu of Options-. Program to be completed
by April 1, 1972.

October 6

Would also like an evaluation of IEC proposal
to be completed in 2 to 3 months. (W1)

Joyce confirmed earlier discussions and
requested 6 months study. Request study plan
by Nov. 1. (W2)

October 29 Partch submitted Study Plan. (143)

November 3 Meeting Joyce, Partch, Berry, Martin, Babcock
with OCD and NCAA on warning system. (W4)

Meeting Joyce, Partch, Berry, Babcock to
discuss rirrower study plan.
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November 15 Partch submitted revised study plan. (W5)

November 16 Preliminary contract discussions wi
potential contractor. (W6)

November 17 Meeting with Joyce, Babcock, Partch, Polishux,
Messerschmitt to discuss study plan.

December 6 Meeting with A.R.F. contractor re wal1IAAI.3
contract. (W7)

necember 8 Partch submitted proposed plan for warning
receiver contract study to Joyce. (we)

December 13 Berry presented working paper on costs
(benefits of home warning system). (W9)

Decembr 17 Joyce requested Partch to proceed with
contract. (wiO)

January 4, 1972 Meeting Partch, Russell (TEC), Salaman to
discuss IFC proposal per request of Joyce.

January 10 Received warning receiver cost/performance
study proposal from contractor. (W11)

January 11 Let purchase request for study contract to
Pu rchasing.

January 14 A.R.F. notifid to initate work on contract.
(w12)

January 20 Meetina with Beery, berry, and Partch
concerning progress on warning system project.

Akima to proceed to examine DEI calculations
on probability of falsing and error. (W13)

January 25 Comments on DEI calculations submitted by
Akima. (W14)

January 27 Preliminary specifications on receiver
obtained from A.R.F. (W15)

February 1 Purchase Order for A.R.F. contract issued.
(W16)

February 23 Meeting with Davis (A.R.F.) and Partch
concering contract progress. (W17)

Meeting with Joyce, Beery, Polk, Fnale, Berry,
Partch, and Polishuk to discuss Warning System
pro-Tram. (Tqle)
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F4.bruary 24 Meeting with Martin (CCD), Beery and Partch to
discuss A.R.F. receiver contract. (W18)

Mrch 7 Preliminary receiver cost data submitted to
Joyce. (W19)

March13 Comments concernina receiver contract
submitted to Joyce. (W20)

March 24 A.R.F. contract extended to April 10. (W21)

March 25 Meeting with Yainard and Beckham
Babcock, Beery, and Partch to discussTseTOf
telephonP for home warning. (W22)

TechnoloavLfystems Assessment

December 6, 1971 Lockett Wood prepared preliminary paper
showing opportimities and problems in area of
short—haul comrrunications.

January 7, 1972 Revision of Wood paper. (TAI)

January 20 Project sum-nary submitted to Hinchman. (TA2)

February 18 TV Technology review Contract outlined by
Hinchman to Berry.

March 1

March 6

March 8

March

Draft description of TV Technology review
contract submitted to Hinchman by Berry. (TA3)

Memo from Berry to Crumlish, OT, about TV
Technology Review contractors. (TA4)

Initial meeting with Denver Research Institute
Industrial Economics Division re TV
Technology. (TA5)

14 Discussion of Technology/Systems assessment
area with Hinchman, Mustin, Lynch of OTP,
Hatfield, Berry, Wood of OT.

March 23 Second meeting with DIRT. Proposed Project Team
and discussed plans.

March 24 Revised description of TV Technology Review
contract sent to Hinchman Mustin, by
facsimile. (TA6)
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April 5 Received proposal from DRI: Technological

innovations in Video and their potential
impacts on industry, the consumer, and
government. (TA7)

International Communications

December 17, 1971 Background paper -Submarine Cables and
Communications Satellites: Some Recent
Developments- sent to Lasher. (Id)

January 3, 1972 Black discussed Pacific communications with
Lasher.

January 11

January 20

A brief survey of the problem and current
Pacific communications situation prepareu.
(IC2)

Meeting with Lasher, Black, Cole, Salaman, to
define problem areas in international
communications. (IC3)

March 15 Request from Tom Mustin for curriculum vitaes
of International Relations people. (Ic4)

March 28 Possible tasks concerning Pacific Trust
Territory communications received from Lasher.
(IC5)

March 31 Response sent to Mustin with biographies.
(IC6)

Common and Soecialized Carriers

February 23, 1972 Meeting with Lasher and Black to define tasks
in specialized carrier area. (CC1)

March 9 Re—verificatin of cost characteristics of
networks submitted to Lasher. (CC2)

March 10 Phone call from Carruthers turning project
attention to station wiring costs. (CC3)

March 16 Tables to support March 9 memo submitted to
Lasher. (CC4)

March 31 Company profile data on Continental Telephone
Corporation, Submitted to Lasher. (CC5)



March 23 Letter of comment on network cost
characteristics from Lasher to Black. (CC6)

April 7 Copies of maps indicating geographical
coverage by various phone companies, submitted
to Lasher. (CC7)

Information Service

January 11, 1972 Meeting with Joyce, McCrudden, Polishuk, and
Salaman, to discuss management information
system.

January 13

February 17

February 29

March 3

March 20

March 28

April 6

Meetinu with Lyons and Salaman
library automation.

Reports on MUSE information
from Meta—Lanr/uage Products,

to discuss OTP

system received

Meeting with Joyce, Lowe, Polishuk, and
Salaman to discuss information base activity.

OTP library (4500 titles) processed on machine
readable cards.

14 files available for computer access within
Telecommunication Services Center.

Draft rfport on "guide to Telecommunication
Services provided to Joyce and Hinchman (ISI)

Meeting with Joyce, Polishuk, Roberts,
concerning information base requirements.

Meeting with Potts, Rosich, and Salaman to
discuss MUSE system.

Preliminary population data accessible.
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FRAMEWORK FOR CavlERCE
POLICY SUPPORT -- ,

• -I -

1. Commerce's policy support function will be performed
by a separate unit within the Office of Telecommunications,
to be known as the Policy Support Division. This unit shall
be located in the greater Washington metropolitan area.
During FY 1972 certain members of the Policy Support Division
shall be located at OT/Boulder, and this arrangement will be
continued as long as OT and OTP find it to be useful to the
overall program.

2. Proposed programs for the Policy Support Division will
be developed by its manager and OTP staff for approval by th,e
Assistant Secretary for Science and Technology and the Director.
of OTP. It is understood that such programs must remain
sufficiently flexible to enable redirection of emphasis as
immediate, and to some extent unpredictable, needs of OTP may
require.

3. Budget requests for the Policy Support Division will'be
agreed upon between the Assistant Secretary for Science and
Technology and the Director of OTP. OTP will actively support
such requests before the Office of Management and Budget, and
will provide such assistance as Commerce may require in '
supporting such requests before Congress. .

4. Selection of the Manager of the Policy Support Division
and its professional personnel shall be made with the concurrence
of OTP. In order to facilitate exchange of information, and
thereby to enable the Policy Support Division to provide the '
close support required, the lines of communication between OT?
and the Policy Support Division shall be direct.
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UNp2P,STANDINCE: COXqERNING
•

MINIMUM BUD= AND f7,TLY:-.1.,ING ARftANGE::.2NTS

•-. FOR

COM1.:ERCE SUPPORT TO OTP

A. BUDGET

-

1. The Policy Support Division will have a budget of
$1.9 million for that portion of FY 1972 from and after
August 15. Of this amount, 1110 to $800,000 will be contract
funds, leaving - a minimum of $1.1 million for salary and
expanse items. It is assumed that this minimum will bo
expended in staffing he Division as outlined below (sec
"Staing" section). If it becomes apparent, however, that
staffing is not proceeding at a rate which will consume the
-Full minimum, funds sufficient to bring the total personnel
expenditure up to the m!limum will be spent for the temporary

dc,ta41 of OT/Boulder employees to the Policy Support Division,
if inintly agreed by OT and OTP, for the performance.of

Polcy Snort Divisi.on work by G-2/Bou1de-e.-
,

understood that OT does not p-opose tc vets
any portion of the ITS budget allocation to continued sun-,-;orz

all those activities listed under the column "OTP Policy
Support" and the activity listed as.item 3 (a) under the
colu.m "General Technical Support" on the OT initial FY 1D72
Project Plan, dated 7-29-71 and attached as Appendix A. To
the extent, however, that OTP wishes such activities to
continue, they will be supported from the Policy Support
Division's budget allocation.

3. In order to assist OT/Soulder during the transitional
year, it is agreed that at least $250,000 of the Policy SuD-:)crt
i)vision's $800,000 FY 1972 contract funds will be expanded
Boulder, either to pay for the temporary detail of OT/13ou1c:-.er
employees to the Policy Support Division or, if jointly
by OT and OTP, for the nerformance of Policy Support Divislc..1
work by OT/Eouler. Funds expended at OT/Boulder pur:7;u6Ln;.:
the last sentence of item (1) above will be credited against
this $250,000 commitment.

9'
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B. ST2).7ING
10"

1. The following individuals will be permanently trans-
ferrd to the Policy Supoort Division as of August 15 and
will he located in Tashinton: :ichard Gabel, Robert 1)owers
and Jack Cole. In addition, Robc.rt Lowe will be appointed
Acting i-lanager of the Division i until a permanent k.:anager is
selected.

2. The following individuals will (subject to their
aoproval) be transferred to the Policy Support Division
staff as of August 15 and will be located in boulder, Colozac:.o:
Roger Salaman,- Dale Hatfield, Donald-Bwingi Lester acrry, Jaan.
Adams, Jerome Partch and a secretary to be subsequently icnti
fled.

3. In addition to the foregoing ten permanent person:=.ci,
twenty vacant slots shall be made available to the Division on
August 15, to be filled as soon as possible. By March 31, 1572,
twenty more vacant slots shall have been provided, and by
June 30, 1972, an additional ten. The build-up to these
.1372 lavc.ls sh7'11 be made in as ‘,.Ldrlual and regular a fasnIcn

but iz is recofii2.ed that in order to avoidr- • .
Level of RIFfs. the rate of build-up must depend to

s- extenf- u'..)on the tate of normal attrition (through retirements
and voluntary resignations) at OT. In any event, however, the
required  staffing levels of 50 and 60 shall be reached by
Xarch 31, 1972, and June 30, 1972, respectively. Both OT and
OTP will support a personnel funding level for the Policy Su----:,:ort
Division in FY 1973 which will at least enable retention of tha
60-man staff. If, 'however, such funding is not approved then
June 30, 1572, staffing level of 60 will be adjusted downward.

• • .
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ow.

IVE OFFICE OF THE PRESIDENT

OFFICE OF TELECOMMUNICATIONS POLICY

WASHINGTON, D.C. 20504

September 18, 1971

Received 27 SEP '71 •ITS Oifice

Honorable Maurice H. Stans
Secretary of Commerce
Washington, D. C. 20230

Dear Mr. Secretary:

DIRECTOR

As you are aware, the efforts of our staffs have borne fruit, and
the Policy Support Division. of the Office of Telecommunications
is now functioning within your Department.

I want to express to you my pleasure at this achievement and my
appreciation for the cooperation which you personally and your
people have demonstrated. I an-i confident that the arrangements
we have worked out will go far to bring about the objectives the
President set forth in Executive Order 11556 and Reorganization
Plan No. 1 of 1970. I thank you for your help.

C,:

Yew--e

ed. 4.1A

' s:•' •

Sincerely,

Clay T. Whitehead

•
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P2
A PROGRAM OF TELECOMUNICATIONS ANALYSIS

• A-. INTRODUCTION 

The Office of Telecommunications has for many years provided

substantial contributions to the basic understanding of telecom-

munication science -- particularly as applicable to radio tech-

nology. With the opportunity now to examine telecommunications

from a broader standpoint, the Office has been concerned about

establishing programs that not only consider technological feas-

ibility, but the socio-economic consequences. A program to

satisfy this concern is discussed here, with the proposal that

it be implemented through the establishment of a new Policy and

Goal Analysis Division or Directorate.

The current activities of the Office are mainly concentrated

in frequency management and radio technology advancement and its

application to government systems. It is anticipated that a

policy support staff will be established in Washington responsive

to analysis requests by the Office of Telecommunications Policy.

The program discussed here will also be in support of the broad-

er telecommunication objectives, utilizing the capabilities that

exist in Boulder.

The core of the program is analysis of several specific

issues requiring urgent policy consideration. In addition, it

contains two other tasks that will allow more meaningful analysis

in the future. One is the development of information required to

clearly define the role of telecommunications in attaining nation-

al goals. The second is the development of information required

to perform rapid, complex, multidisciplinary analysis.
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2.

B. OBJECTIVES 

The purpose of this program is to analyze the opportunity

for telecommunications to assist in attaining national objec-

tives. This requires an understanding of the national and

international demands for information stemming from both econ-

omic and sociological opportunities and problems facing the

nation. It requires an analysis of policy alternatives to

fulfill these requirements. In addition, it requires a knowl-

edge and assessment of the history and growth of telecommuni-

cations and its impact on society, and the assessment of currenI

research and innovation to meet the requirements and opportun-

ities for services in the future.

The program will not consist of specific system design,

or basic technology research, but will utilize the research of

others, and at times stimulate alternative research and design

directions. Nor will it become involved in the mechanics of

frequency management or the detailed research of frequency

sharing and compatibility analysis. The program will, however,

develop a source of technical and socio-economic information

required for telecommunication analysis and policy making, ani

promote the accessibility of this information.

Li

F;

C. ACTIVITTES

The program can be subdivided into the project areas of

Goals Analysif3, Policy Analysis, and Information Service.
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These co. respond to:

rlL, 1. Analysis of the opportunities for telecommu
nications

to assist in solving national problems, ex
ploiting

social and economic opportunities, and identif
ying

the requirements for policy decisions;

2. Analysis required to develop policies that will 
guide

Li decisions toward accomplishing national objectives, a
nd

try:

. i

Li

3. Collating and'stimulating access to information requi
red

for comprehensive analysis, and knowledgeable de
cision

making.

All three areas are fundamental inputs to stimulati
ng

this nation's social and economic development throu
gh the

efficient use of telecommunications. The first, goal analysis,

will be pursued as a small but comprehensive area. It is not

being addressed elsewhere from a telecommunication stand
point,

and in the past has been analyzed generally on an ad hoc

basis. Here it is established as an accountable area that

can take full advantage of both an information base 
containing

the history of progress and the future of opportunitie
s, and

being associated with the development of feasible and 
accept-

able policies to stimulate the nation's growth.

_ The policy analysis area is one of several devoted to

assisting the Office of Telecommunications Policy thro
ugh

specific studies and analysis of policy alternatives. 
The

emphasis here ig on evaluating telecommunication rese
arch and

development, and analysis of policies to meet the, inf
ormation

requirements of ;ociety.
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Most information is obtained within the
 vicinity of the

worker's desk. The lack of central source for te
lecommunica-

tion information has caused policy dec
isions to be. made with

limited analysis and delays. Although it is difficult 
to

place a quantitative value on either of 
these faCtors, it

is not difficult to foresee the advantag
e to rapid access

to the required information.

D. BASELINE PROGRAM

Goals Analysis 

It is well established that telecommun
ications (the convey-

ing of intelligence) can have a profou
nd impact on society, b

oth

short and long term. The invasion of New York City - as 
por-

trayed in Orson Welles' 1938 broadcast had
 a spectacular effect

on some of the listening public; an effe
ct that is sometimes

sought in today's news stories. "Sesame Street" demonstrat
es

entertaining educational opportunities for 
children. Remote

access computer technology and the potenti
al of device attach-

ment to the public message switching sys
tem open vast opportun-

ities for enhanced communication. Cable systems to the home,

mobile systems to the individual, t
he coupling of medical data

to the physician, the enhancem
ent of mental capacities thrlo

h

the use of the computer stimul
ate an unequalled opportunity

in development of man and
 society to learn and be taugh

t, to

hear and be heard, to think
 and relax. The rate at which

technological innovation is progress
ing leaves anything possi

ble

by the time we decide wh
at to do with it.



But what are the telecommunication objectiv
es.

5.

llow can

telecommunications assist in attaining the goals 
of the coun-

try - what are the opportunities and problems
, and. what role

can telecommunications play in exploiting the 
opportunities

and reducing the problems. Many of the problems of this time

differ little from those summarized in the early 
documents of

this country. They have only changed in form, along with the

natural evolution of human society. The problems take the

face of the new technologies, and therefore must 
be dealt with

using current technology. But even more exciting are the oppor-

tunities to utilize this technology in combination 
with the soft

sciences - sociology and economics - to minimize the p
roblems

facing our children, and to maximize their opportunities
.

Let's look at random at what is attracting the attention

of the people. Invasion of privacy, women's liberation, infla-

tion, pollution of lakes and air, baseball, national security,

airline hijacking, teacher's strikes, travel and vacations,

health, violence, freedom of the press, foreign affairs, regu
-

lation of railways, historical monuments, cost of city gove
rn-

ment, etc. Is it possible to form a grouping into areas, e.g.

thirst for knowledge, chance to be recognized, personal a
nd

national safety and security, the desire for entertainment.

They can, in fact, be summarized by the statement that

"We hold these truths to be self-evident, that all men a
re

created equal, that they arc endowed by their creator wi
th

certain inalienable rights, that among these are life, 
liberty,

',7!""R"Yr'N". •
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and the pursuit of happinesr."

6.

The question being how do we

maintain these opportunities, and in particular, 
what role can

telecommunications play?

This project will develop information necessary to 
answer

this question. Specific goals and policies will be identifi
ed

in fiscal year 1972, from a survey of presidentia
l, administra-

tive, Congressional, and legislative documents. The issues

attracting public .attention will be identified from .
a review

of selected newspapers, magazines, and journals. 
The issues

will be summarized, as will the role of te
lecommunications.

Assistance in pursuing this analysis will be obtaine
d

through several consulting contracts in the socio
-economics

area. In about September, after the initial results from 
the

identification surveys have been collated, an advisory 
commit-

tee will be formed to provide guidance in the analy
sis of

this information.

Policy Analysis 

This project area has the objective of providing direct

support of the programs within the Office of Telecommunications

Policy, and therefore requires close association with OTP in

developing and expediting the work.

-The functions of the Office of Telecommunications Policy

as specified in Executive Order 11556, and largely summarized

in section 2 (b) - "Develop and set forth plans, polici
es, and

programs with respect to telecommunications that will prom
ote

• Mi.•••.!••••17.TT.S -71 •
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the public interest, support national security, sustain and

contribute to the full development of the economy and world

trade, strengthen the position and serve the best interests

of the United States in negotiations with foreign nations,

promote effective and innovative use of telecommunications

technology, resources, and services."

During fiscal year 1972, the support will emphasize

analysis of opportunities for new information distribution

and acquisition services, and a review of telecommunication

related research and development.

In the broadcasting area, a base of information concernin::

broadcast and cable distribution will be developed including

both systems and economic factors. Current and proposed

service alternatives for radio broadcasting and cable syst=s

will be summarized. The origination, transmission, and

terminal device technology will be reviewed as necessary tc

evaluate technological opportunities to fulfill the service

requirements. A study will be conducted of economic alterna-

El tives to the services. Included will be demand projections,

evaluation of scalar and specialized economies, and consider-

- ation of regulatory constraints. Support will also be pro-

vided for a pilot program to evaluate broadband services.

In the area of message services, the evaluation of

alternatives and opportunities for interconnection and attach-

ment started in 1971 will continue, emphasizing minimum stan-

dards requirements, and maximum innovation leading to extend

service opportunities.
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To assist in an evaluation of the adequacy of new tech-

nology to meet the projected telecommunication demands, and

the potential of new opportunities based on technological

development, a survey will be conducted of research and devel-

opment activities in the government, industry, and universities.

International activities will also be summarized.

Information Services 

The capability to analyze an opportunity, and to solve a

problem largely depends on the individual's education and

experience as stored and retrievable by the mind. In addition,

he uses information that is accessible from individuals with

other experience and by use of instruments that are within the

vicinity of his desk. The analysis process could be much

improved if the analyst had ready access to multidisciplinary

information and complex analysis techniques that are not within

his repertoire. Such an information base cannot substitute

for the analysis by the active human mind. It does not generate

ideas, or weigh alternative solutions based on subjective or

moral grounds. It can, however, extend the basic storage and

[1 analysis capability of the individual, thereby allowing him to

U

11
La

more profitably exploit his unique analysis capabilities.

- Multidisciplinary analysis requires access to information

and data that is diverse in both subject and service. The

objectives of this activity are: 1. reduce search time by

identification of information and data sources, 2. make the

-
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9.

in-formation timely by allowing ready 
access, 3. facilitate

use of the information and data by 
developing multidisciplinary

analysis techniques, and 4. evaluate 
information requirements

through both socio-economic and tech
nical assessment.

The initial steps in 1971 to meet th
ese objectives were

the identification of data services 
within the Washington area

government complex (with help of NTI
S), a demonstration of

access to selected' information (in
cluding limited 1970 Census

and telecommunication system infor
mation), and assessment of

activity in the radio propagation 
area.

In fiscal year 1972, the accessible
 information base will

be increased to include telecommunicat
ion business statistics

and evaluation routines. Access to this information wil
l be

made available within OT and OTP to faci
litate more rapid and

detailed analysis. Telecommunication assessment wil
l be ex-

panded by using the experts in industry,
 government, and uni-

versities to assist in summarizing the st
atus and opportunities

for advancement.

- ,- • F 1/2.7 • - " -,•• •
•

4.



—

U

L.

s
i

6/7/71: RKS

Policy Analysis Program

D3

It has been proposed to establish a p
rogram within DOC/OT

to support the policy analysis requirem
ents of the OTP. This

activity would be located primarily within 
the Washington based

Policy Support Division.

It has also been proposed to provide 
assistance in policy

analysis using the capabilities that exist 
in Boulder. This

possibility was discussed in a paper, "A Pro
gram of Telecommuni-

cations Analysis" of May 10, 1971. More specific details are

contained below. Modifications have been made in th
e program

based on discussions with OT managemen
t and others. Most note-

worthy, it is proposed that although superv
ision of the Informa-

tion Base activity be within this propos
ed program, a significa

nt

contribution to this area be made by the Was
hington staff. It

is proposed that the Information Base acti
vity continue with thi

s

modification, and the policy analysis be initi
ated as soon as

appropriate arrangements can be made between O
TP and DOC.

The purpose of this program, which will be 
managed through-

what will be called here PAD (Policy An
alysis Division) in

Boulder, is to provide interactive support
 to the OTP. This means

a cooperative program and a continu
al interchange of ideas an

d

progress. This can be contrasted with the conventio
nal contra:

philosophy whore a work statement is pr
epared in the detail to

facilitate a minimum of exchange until
 the results are prese

ntef.

147.7", 407.711,111.•71. f •
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The interaction shall be facilitated through cooperative develop-

ment of a program (a purpose of this paper) that will allow modi-

fication as priorities shift and additional information require-

ments identified. The interchange shall be encouraged through

frequent discussions and conferences in Washington between PAD

and OTP project personnel and the liberal use of conference

communications. Open and free two-way communications must exist

to allow maximum assistance.

A baseline program for FY '72 is shown in the Figure accom-

panying this paper. The word baseline means that it is the

starting point from which departures can be made based on OTP

needs and PAD demonstrated responsiveness. To facilitate this

responsiveness, it has been suggested that PAD administratively

report direct to the Policy Support Division (or the OT Head-

quarters before PSD is adequately staffed). This will assure the

necessary control of resources (funds and personnel).

Four projects have been identified in the Figure. The first

three, Information Distribution (mainly broadband services such

as in broadcasting and cable), Satellite and Mobile Communica-

tions, and Telecommunication Assessment, utilize funds designatedLi

for direct OTP assistance. The fourth, Information Base Develop-

= ment, will be supervised within PAD, but the majority of work

will be undertaken within ITS and with the assistance of the

Washington OT staff.

"- --"`"--"1-107"7 15:FrrYr:v1W- - .44 '•••• -,-71,-7.T7Prvrzl-bf •
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3.

A summary of project objectives is prov
ided in the appendix

to this paper. The Figure shows where the specific pr
oject empha-

sis will interface with the OTP program are
a.

.„ .r ,:rairrirr
.1Y •
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Relation Between OTP Pro9ram and PAD Projects 

. -

Emphasis OTP Program 

Policy Alternatives Info. Base

Information Distribution (Berry)Parsua:Broadcast (Hinchman)

Satellite & Mobile (Hatfield)

Telecom. Assessment (Hubbard)

Information Base (Roberts,Rosich) Information cente

Tech Review & 
Soca.

DomDstic Satellite 
Cable

-Satellite Anal.

2
R&D 

R
Govt . 

Actpirvoi..tryamSurrtmary,

rti
• •

•

Mobile (Thornell)

.Bulk & Specialized (Hinchman)

International (Joyce)

International Conf. (Dean)

New Technology (Thornell)

Spectrum Plans (Hinchman)

Federal (Joyce)

Emergency (Joyce)

Spectrum (Dean)

Special Projects
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Project: Information Distribution

Project Leader: Les Berry

Objective: The social demand for information, and the economic

feasibility of exploiting technology opens new opportunities for

services to enhance educational opportunities, improve entertain-

ment and news coverage, provide informational assistance, and

promote societal communications. The objective of this project

is to assist the OTP evaluate the opportunities and alternatives

for distribution of information and entertainment using both

radio and cable systems.

Specifics: Assistance will be provided in (1)analysis of broad-

cast policy alternatives, (2) development of an information base,

and (3) development and implementation of a pilot program.

Current and proposed service alternatives for radio broadcasting

and cable systems will be summarized. The origination, transmis-

sion, and terminal device technology will be reviewed as necessary

to evaluate technological opportunities to fulfill the service

requirements. The economic alternatives to the services will be

evaluated including demand projections, evaluation of scalar and

specialized economics, and consideration of regulatory constraints.

Support will be provided for a pilot program to evaluate broad-

band services.

•
.1 •
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Project: Satellite and Mobile Opportunities

Project Leader: Dale Hatfield

Objective: The objective of this project is to assist OTP

evaluate satellite and mobile communication opportunities
 and

alternatives, and their resultant policy implications.

Specifics: Assistance will be provided through (1) analysis

of domestic satellite alternatives, (2) analysis of 
international

11 fl satellite options and their interface with cables, and (3) 
identi-

fication of improved mobile communication opportunities 
including

socio-economic benefits and technology feasibility. The domestic

satellite applications will be evaluated in terms of tech
nology

and market opportunities. Included will be an evaluation of

orbit and spectrum utilization, and the potential of new 
services.

Current and proposed international satellite and cable sy
stem

1

1
1

3 r n
1 

characteristics will be collated and summarized. Economic alter-

natives will be evaluated. Social and economic opportunities

for new and expanded application of mobile communications 
will

be studied, including demand estimates, equipment costs, and

regulatory constraints. Alternative technology and operational

criteria will be evaluated to determine feasibility.

• rill.y.71,11i.,,,IPAT.:4; • - - . • • - • •••,..,
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.Project: Telecommunication Assessment

Praject Leader: Bob Hubbard

Objective: The objective of this project is to help the OTP

determine
/current progress in exploiting telecommunications to attain

national objectives, and to provide guidance in Government

activities in FY '73.

Specifics: Assistance will be provided through (1) review of

telecommunication-related R&D within the Government, (2) review

of Government agency interest and participation in telecommunica-

tion activities both national and international, and (3) an eval-

uation of the relation between Government activities and national

objectives including cooperation, duplication, and gaps. A

survey will be made of telecommunication activities within the

Government, making use of the FY '72 budget, annual reports, SIE

project information, and interviews. In addition, the national

objectives will be summarized from legislative and executive

documents, and social demands. The summarization of Government

activities and national objectives will assist in evaluating

FY '73 and FY '74 budget requirements.

• „ , .r.77.17,1,1C-frir..M.171,71,771,
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Project: Information Base Development

Proj-ect Leader: Bill Roberts

Objective: The objective of this project i
s to develop a readi

ly

available base of informatio
n required for telec

ommunication

analysis.

Specifics: Emphasis this year will be on 
extending the tele-

communication data base in both
 technical and soc

io-economic areas,

and developing the routin
es necessary to meaning

fully access this

information. Washington-based personnel shal
l assist in loca

ting

socio-economic data. ITS personnel shall develop
 the software

required for information retri
eval, and locate the 

technical data.

the project supervisi
on shall be provided by the 

PAD.

• s
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20LICY DIVI 'ION
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The obj:(1tive of Policy i.00rt D'Asion is to :;timu-

Llte the opeo:tunity for communicat_ons to advank,c the soc.jal

and czonomic objectives of this country. To this end, the

PSI) will work w:1:11 th Offics, of Telccoramuni,:ations Policy

in examining specific issues likely to require policy deci-

sions. It shall maintain an (lwareness of current and impending
technological advances, social and economic problems facing

the nation, and current policies and objectives. Finally, it

shall apply this awareness to stimulate opportunities for

counications to promote social and economic development.

It is expected that the Division's program will be dynamic;

that is, continually developing and ir:tproving based on oppor-

tunities uncovered and OTP requirements. The following tasks

are currely being pursued with the indicated direction of

effort.

Communication Onnortunities

The objective of t-lis program is to stimulate new oppor-
tunities for communications to promote this nation's economic
development, and social advancement. The requirement for
this program is supported by a recent Domestic Council request.
To meet.: this objective, it is necessary to define national
and business, individual social goals, objectives, and needs,
and to relate them to the available and planncl communication
services. The output of this program will be a sL.o.mary of
needs and their fulfillment using communications, but more
important, an identification of where ther:e needs are not
adequately being met, and a priority listing of the steps
that could be taken to more effectively exploit the opportuni-
ties f(.17 communications to asr'st in this country's z..dv, acct3ent.
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The gals, object!ves, r:nd needs will 1.? defined from a
syr,terlatic L,ysis ix' five primary sourcc; eNccuti.,: (:Iacu

r 

-

nts and programs, lc slative doctuents, public new3

opinion data, Lusiness and ine=try repor:.5 rnd reviews, and
internaticAal conference and organiztion activities. This

information will be summarized and presented in a form to

rllow review and analysis. Similar17, current and planned
communication services will be summarized, along with prelimi-
nary thoughts on potential communication advances. Both sets

of information, needs and services, will be correlated to
determine the effectiveness of current communication services,

and expose the opportunities afforded by full exploitation

of the cor‘lunication potential. This analysis will be guided

by assistance obtained from OTP, representatives from seg-

ments of society and from the many related disciplines. A

summary will be prepared of communication opiktunities, esti-

mated economic and social cost, and policy alternatives.

At th;? present time, the FY '72 budget documents and
,current annual reports are being reviewed to identify pertin-

ent programs within the Executive Branch, i.e., programs that
either promote the use of telecommunications, or have such a
potential. Legislative documents are being reviewed.to sum-
marize specific national policies. There is an attempt being
made to categ.lrize news items in terms of national objectives
and telecommunications opportunities. A summary of business

in international communication needs and activities will
start shortly. By the middle of January, it is expected that
sufficient information concerning national objectives and
current activities will be collated to start obtaining assis-

tance from a wide range of interests in determining new
communication opportunities. It is expected that a report
summarizing these opportunities will be available near the

end of this fiscal year.

2
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The gcr,,1 of this program is to :,rovide OTP with dat
a base

and analytical support in the satcAlite communica*!_onE..

Emphasis will be placed on iproving and maintriling expert
ise

--and documentation th:At could e drawn upon by OTP and others

:

on an "as required" Lis. The current status and tlene, Jn

satellite technology, costs, service demands, price elasticity:-

and the corresponding tochnology and costs of alternative

terrestrial systcms will be evaluated and updated on a continu-

ing basis. Close liaison with OTP staff members and th.e3ir

contractors will be maintained. The depth of technical and

economic detail would be consistent with the intendd purpose

of supporting policy decisions, e.g., the details of device

operation, costs, and propagation mechanisms would be consid-

ered only to the extent that they have a significant il-Ipact

on system cost and performance.

Specifically, existing satellite communication system

costs ad performance models will be acquired, evaluated, and

modified, and new models wonld be dev-Aoped as appropriate.

A current bibliography of technical articles, as well as copies

of regulatory proceedings, news clippings, and other sources,

will be maintained. Close liaison with OTP will be establishcd

so that the program would encompas.; their requirements. The

primary output will be data and reports in response to OTP

requests such as (1) the technical feasibility of a proposed

satellite system, (2) sharing possibilities to minimize the

cost of several compatible systems, (3) estimate of demand for

a new service, and (4) the impact of a proposed new systcm on

existing systems.

An examination of the ratellite proposals, upon OTP request,

has provided infor: ltion concernimg the feasibility of accommo-

dating the proposed services. A study of the impact of these

services is continuing.

3
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l!obile Communications

Such basic forces as eco - ,aic growth, increased mobility,

and greater demands in '11:..! areaof law enforcement public

safety, have combined to produce unprecr -nted pres
sure for

mobile communication services (land, sea, and air).
 Existing

services are oft.rn hampered by severe radio spcctru
m conrjestion

and now or cxpancd services ar3 frequently lim
ited by the

same factor even though:hey are economically 
attractive and

technically feasible. The spectrum constraint is particularl
y

binding in the mobile services because alternate m
eans of

communication (i.e., wires or cables) are usually 
impossible,

as in the case of aeronautical mobile.

The overall objective of this procram element is t
o

provide the Office of Telecommunications Policy wit
h data and

analyses to aid in -ormulating policy fr mobile 
communicr.tion

services. Three broad Lctivities that have becn established

for FY-73 are:

(1) identify and evaluate alternative technologies and

operational approaches for providing mobile

communication services

(2) identify and analyze opportunities for new and

expanded applications of mobile communications

systems in the 1)75-00 time frame

(3) examine the unique requirements and opportunities

for improved mobile communications to support law

enforcement and public safety

Tasks for FY-72 are aimed primarily at data gatheri
ng and

methodology development for the above activitie3. 
Specific

tasks are:

r r.vor •' .1" • " • ,r••
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1. Condut a review of technic.al aicles, manufacturers'

litrature, FCC documentation, reports of study groups,

national and i, .rnational freccuency allocatL ls, etc.

and prepare synopsis of the current status of mobile

communications services. This will include a summary

of those technical and operational alternatives that

have recently been proposed.

2. Develop a methodology for estirating the costs and

economic benefits of mobile communications systems.

The tec Aliques will be applied to several specLfic,

representative systems. This study will supply the

background for estimating the relative benefits of

mobile services. '"-

The proposed FC(: rules on CATV, as detailed in a letter to

Congr 3s on August 5, 1971, r ise a great many quesions con-

cerning the future of this industry. In consideration of the

short time frame for any response (the -7ules are to be / - (.1111-

gated by the end of 1971), the following approach has been

taken. The proposed rules are being studied to dutermine

what types of CATV systems and/or broadcasters will be most

severely affected (i.e., proposed new systems, expansions of

existing systems, small broadcasters, etc.). Actual systems

which typify these identified types will be selected for in-

depth studies. The affect of the rules on their present opera-

tions and any planned expansicn will be determined through a

market/demand survey.of their present and potential future

customers, examination of their pricing structure, the plant

investment required to meet the new requirements, and an over-

all study of the possibilities and problems facing the specific

systems.
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Some cf the questio
ns to be addresed are:

Will present systcm
s stnate rather than expa

Ld and fall

under the new rules
?

Is grandfathering ne
ce3sE,ry acro3s-the-board, 

or could it be

done on a case ba
sis?

W:lat is th.. staus of
 systens that previously o

btained waivers?

Should somo of the requ
irmunts be applied accor

ding to system

size, rather than ma
rket size?

Will the two-way chann
el be useful? What types of two-wa

y

systems are actually be
ing considered for im;tall

ation?

Are new rate struct
ures being considered? Are subscribers

willing to pay for th
e added services?

Will small broadcast
ers be injured by !nterc(_nn

ection of CATV

systems?

The proponed rule
s also rise some broader ques

tions that must

be investigated. 
For incZ:aLce:

Does the presence o
f an uncensored public channe

l in thu home

constitute invasion of privacy? Does the public have
 the

right to deand cens
orship as they have done in t

he Postal

System? Will they retaliate by removing
 the cable?

Can a local system im
port originations from other 

systems?

If so, would a monopol
istic program source tend to 

grow and

necyate the concept beh
ind the local originations? 

What about

the ownership of interc
onnection facilities and 

program

sources?

Will the two-way chann
el be considered to be an in

vasion of

privacy?

Should it be optional
 at the discretion of the 

subscribers?

Can the leased chann
els be u-ed for addressed 

point-to-point

communications? What are the limitations plac
ed on the use

of the leased chan
nels? Does the local operator or

 local

franchise cntity have t
he authority to regulate the

 leased

channels?

6
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An exirting model of the cable 
1.-dustry supnlicd y CP

will be ewluated and modified a
s ncL.essaJ:y to lior an. ysis

of policy alternates.

Snectrum

The objective of this program is
 to develop more flexible

and efficient spectrum useag
e polici's with a sound appreciat

ion

of the probable technical a
nd economic consequences.

The present method of allocating t
he radio resource is a

license system. It is often difficult to obtain 
a license

because of resource scarcity, but w
hen obtainable, licenses

are free. The spectrum is scarce because of co
mpeting claimants.

The present license system does no
t allow a claimant to effec-

tively express the degree of his ne
ed for the resource. Further,

it has been widely claimed that t
he license method is wasteful

of the resource.

Two alternative methods which have been
 proposed are sr,ec 

leasing and the creation of a snectrum
 mnrket.

To become conversant with such alternativ
es reGuires an

evaluation of their relative advantages and
 disadvantages.

Ways that the hypothetical methods could 
be implemented must

be considered and an attempt made to f
orese-1 resulting implica-

tions relating to policy formation. For example, both the

market and lasing systerls would probably 
require t: At richts 

to the resource be explicitly formulate
d which are technically

sound as well as legally enforceable.

Ultimately, standards must be delineated 
whereby the alterna-

tives can be compared. The proper mix of technical, economic,

legal, and social factors must be deter
mined to establish

standards of measurement.

Tnitially, the effort will concentrate o
n isolating the

issue6, problems, and implications of 
::.Lum allocation

'4: tir
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alt.—natives to t
he ey4--nt that thc issues c

an be more clea
rly

enunciated and th
at sciue t chnical, ec

onomic, sccial, 
and legal

problems can he c
c -1:trcted.

Recommendations of ass
orted task forces, 

corittees, and

interested parties
 are being reviewed and 

compared.

A system of techni
cal units will bo de

veloped to quant
ify

the amount of th
e spectrum resource whi

ch is needed or 
is being

used. Considerations in th
e development inclu

de (a) important

dimensions of the re
source such as frequen

cy, space, time
,

direction, polariza
tion, (b) ability to 

determine units 
from

available data, or
 data easily obtained, (c

) ability to 
measure

nits, and (d) econ
omic usefulness of the

 units.

New and potential
 technological devel

opments which c
ould

significantly affec
t the use of the radio 

spectruu and as
sess

the .osts will b
e identifj 1 as will ad

vantages and 
disadvantages

of each.

Progress reports wil
l be communicated to O

TP thrc'ighout

the year.

8
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POLICY SUPPORT 
DIVISION

Boulder Detachment
 rY'72 Program

P5

The objective of the
 Policy Support Di

vision is to assist 
the Office

of Telecommunicat
ions Policy in the 

development and a
nalysis of new

communication initia
tives and policies wh

ich will advance 
the social and

economic objective
s of this country. To

 this end, the PSD
 will work with

the OTP in exami
ning specific issues l

ikely to require p
olicy decisions.

It shall maintain
 an awareness of curr

ent and impendin
g technological

advances, social 
and economic proble

ms facing the Nati
on, and current

policies and objecti
ves. Finally, it shall appl

y this awareness t
o the

analysis of specifi
c opportunities for 

communications to 
promote social

and economic deve
lopment.

It is expected that t
he program will be 

dynamic; that is, co
ntinually

developing and impro
ving based on opportu

nities uncovered an
d OTP

requirements. Likewise, interaction
 within the group, 

with OTP and

ITS personnel wi
ll be dynamic. The Bo

ulder Detachment o
f PSD (BPSD)

will continue to main
tain close interactive

 communications wi
th OTP

through frequent con
versations with prog

ram personnel, ex
change of

draft documentatio
n, and frequent visits to

 Washington. A si
milar arrange-

ment exists between
 ITS and BPSD personn

el. In neither case is 
the

association that of 
a contractor and contract

ee, but rather a jo
int formulation

of objectives, meth
odology, and sharing

 of results.

The following specif
ic tasks are now coop

eratively being p
ursued

by OTP, BPSD, an
d ITS personnel. Identification of pr

imary contributing

BPSD and ITS perso
nnel, and estimated 

level of effort is i
ncluded.



k q Satellite Commun
ications 

The goal of this program
 is to provide OTP wit

h data base

and analytical supp
ort in the area of satellit

e communications.

Emphasis will be place
d on improving and mainta

ining expertise

and documentation t
hat could be drawn upon by 

OTP and others

on an "as required
" basis. The current status and

 trends in

satellite technology, cos
ts, service demands, p

rice elasticity,

e and the correspond
ing technology and costs of 

alternative

terrestrial systems will
 be evaluated and updated

 on a continu-

ing basis. Close liaison with OTP staff 
members and their 

con-

A

1

tractors will be maint
ained. The depth of technical

 and economic

detail would be consi
stent with the intended p

urpose of supporti
ng

policy decisions; e.g.
, the details of device 

operation, costs,

and propagation mechan
isms would be considered o

nly to the exten
t

that they have a signif
icant impact on system c

ost and performan
ce.

Specifically, existing sate
llite communication 

system costs

and performance mode
ls will be acquired, evalu

ated, and modifie
d,

and new models would
 be developed as appropriat

e. A current

bibliography of technic
al articles, as well as 

copies of regula
tory

proceedings, news clippi
ngs, and other sources, 

will be maintai
ned.

Close liaison with O
TP will be established so 

that the program

would encompass thei
r requirements. The primary output 

will be

data and reports in
 response to OTP requests 

such as (1) the 
techni -

feasibility of a propo
sed satellite system, (2

) sharing pos
sibiliti

•



to minimize the cost of several compa
tible systems, (3) estimate

of demand for a new service, and (
4) the impact of a proposed

new system on existing systems.

An examination of the satellite proposals
, upon OTP request,

has provided information concerning the
 feasibility of accommo-

dating the proposed services. A study of the impact of these

services is continuing.

1

I .
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;Moble  Communica
“ons 

Such basic forces as
 economic growth, 

increased mobili
ty,

and greater deman
ds in the area of la

w'enforcement and 
public

safety, have combin
ed to produce unprec

edented pressure
 for mobile

co=unications servi
ces (land, sea, and a

ir). Existing services

are often hamper
ed by severe radio spec

trum congestion
 and new

or expanded servi
ces are frequently lim

ited by the sam
e factor

even though they a
re economically attra

ctive and tech
nically

feasible. The spectrum constraint 
is particularly

 binding in the

mobile services beca
use alternate means of

 communication
s (i.e.,

wires or cables) ar
e usually impossible, 

as in the case
 of aero-

nautical mobile.

The overall objective
 of this program e

lement is to pr
ovide

the Office of Telecomm
unications Policy 

with data and 
analyses

to aid in formulati
ng policy for mobild 

communication serv
ices.

Three broad activit
ies that have been 

established for F
Y-73 are:

(1) Identify and evaluate a
lternative tec

hnologies and

operational approache
s for providing 

mobile communi
cation

services,

(2) Identify and analyze 
opportunities for 

new and expan
ded

applications of mobil
e communications 

systems in the

1975-90 timeframe,

(3) Examine the unique requ
irements and o

pportunities for

improved mobile commun
ications to .sup

port law enf
orcement

and public safety.



Tasks for 
FY-72 are a

imed primar
ily at dat

a gatherin
g ana

methodology
 developme

nt for the 
above act

ivities. Specific

tasks are:

1. Conduct a r
eview of te

chnical ar
ticles, man

ufacturers'

literature,
 FCC documen

tation, re
ports of s

tudy groups
,

national an
d internatio

nal freque
ncy alloca

tions, etc.

and prepare
 a synopsis 

of the cur
rent status

 of mobile

communicati
ons services.

 This will 
include a s

ummary

of those tec
hnical and 

operational
 alternati

ves that

have recent
ly been propo

sed.

2. Develop a me
thodology f

or estimat
ing the co

sts and

economic ben
efits of mo

bile commu
nications s

ystems.

The techniqu
es will be a

pplied to s
everal spec

ific,

representat
ive systems.

 This study 
will supply

 the

background f
or estimatin

g the rela
tivebenefi

ts of

mobile servic
es.
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S)ectrum Allocation 
 Plans and Policy 

The objective of 
this program is to de

velop more flexi
ble

and efficient sp
ectrum usage policies

 with a sound a
ppreciation

of the probabl
e technical and econom

ic consequences.

The Mectrospace
 Commodity 

Any method of alloca
ting the radio reso

urce presuppose
s a

basic understand
ing of the "thing" bein

g allocated. 
The benefits

and costs of an
 allocation system ca

n be analyzed w
ell only when

the "commodity
" has been adequately de

fined.

Economists have envis
ioned allocation of

 the radio r
esource

(the electrospa
ce) by a market mechani

sm. The mechanism 
could

have a variety 
of forms including rent

al, auction, a
nd selling.

Those advocatin
g such mechanisms conte

nd that incen
tives which

do not now exi
st could be provided fo

r judicious use 
of the

electrospace.

Whatever the allocat
ion method, there is

 a need to d
efine

the commodity inv
olved. Further, the desir

ed incentives 
can

become operationa
l in many cases only i

f the commodity
 is definef

in terms allow
ing trading.

Because of the clos
e relationship betw

een the defini
tion of

the commodity 
and rights to the com

modity, definiti
ons should

be made with cog
nizant legal considera

tions.

Activities 

1. Define the commodit
y under the presen

t allocation 
systc,:-

2. If the commodity de
pends on the al

location method
, givc

alternative definiti
ons of the comm

odity relative 
to



various market methods. Discuss relative advantL;c=

and disadvantages.

3. Define what constitutes usage or consumntion of thc

commodity.

4. Describe the units of the commodity.

Spectrum User Rights 

An integral part of

definition of the rights

process of investigating

a spectrum allocation method is

of the user of the resource. I

the merits of alternative allocatf.:n

procedures, user rights must be defined. In particular, in =nv

type of market method, the rights must be "marketabl
e," that

is, they must be exclusive and transferable.

While the final formulation of he rights is the work cf

a lawyer, his formulation must have technical basis.. Since 
the

electrospace has unique properties as a resources it is to

expected that user rights shall also be unique in some res17-azts

The purpose of this task is to investigate the relation

between user rights and spectrum characteristics. The extsnt

that particular allocation methods enter the relation sho:.::_f b
e

studied.

Activities

1. Delineate desirable properties of a "right S packa7a" fcr

spectrum users.

-2. Give a brief exposition of a licensee's rights unf

present allocation method.

3. Delineate one or more rights. packages, and consider th

probable methods of enforcement for an auction nyr



,

•

of allocating the spectrum.

Anomalous Recions of the Sncotrum 

One need in analyzing alternative ways of allocating the

radio resource is to have knowledge of "areas" of the electro-

space where the present allocation is clearly inadequate. The

results of this task can be used to decide on an area where

alternative allocation methods could be simulated or an experi-

ment could be conducted.

This project is to be informative or exposatory in nature.

The purpose is to clarify our thinking regarding the desired .

qualities of an allocation method and to describe several areas

where the radio resource is now now adequately allocated. Thus

the regions to be analyzed are anomolous in that their allocation

under present methods is definitely suboptimal.

Activities'

1. Delineate the qualities of a good allocation method.

2. Give a brief exposition of the present allocation method.

(Who allocates? What is allocated? What are the rights

of a licensee? What are some political, technical, and

economic constraints of the method?)

3. Enumerate several regions where present allocation

methods are clearly suboptimal relative to part 1 above.



V.

Broadband Services

The main objective of our present program in the area
 of broadband

services is to gain the understanding necessary to model 
the broadband

services industry. A computer model will be mainta
ined by PSD for use

as an analytical tool by OTP. The model will be 
modified and updatcd as

new supporting data become available. We will also 
assist as required

in the evaluation of data supplied to OTP by contractor
s and consultants,

with a view toward incorporation into the model.

One of the areas of greatest impact on the model is the cost and

capability of equipment for CATV and other broadband services. T
o ahl

in this area, ITS will conduct studies of both presently avail
able and

envisaged equipment. The study will typically be aimed at providing t
le

range of costs for:

...upgrading present systems to 20 or more channels.

new 20 or more channel systems.

• special 20 or more channel receivers.

...local origination (mobile and fixed).

• • two way communication capability..

The question of special television receivers has taken on new importance

with the recent announcement of a CATV receiver leasing arrangement

in a trial system. The study should not be merely a price list from

equipment manufacturers, but should include the past experience and

future projections of actual system operators, and the imagination of

investigators to envision future services.

Although the main thrust of the present program is the maintenance

of the computer model, the objective of gaining an understanding of the

opportunities and problems of the industry will also be emphasized for

its later value to OTP.



Warning System

The Federal Government is pursuing a program to establii

a rapid, reliable warning capability, to bring the cost of

a warning receiver within the reach of every American housc::-

This study is directed toward evaluation of options to meet

this objective.

Data Base for Population  Coverage

Before any meaningful discussion of penetration rates ca

be given, the location of the p:-.)pulation must be known at

various times of the day. The following types of informatic-.71

must be obtained:

Percent of population in homes vs. time of day

Percent of population in work areas vs. time of day

Percent of population in transit vs. time of day

It is also important to.be able to break the total ---

into population density subsets to evaluate systems covera.

Much of this information is available from Census Bureau sta-_-.isti

This information will be used to form a data base for the deer-

mination of penetration rates.

Receiver Costs •

The penetration rate of any warning device is highly

on its cost. The cost of a variety of receiver types and c.7.7.-

figurations will be studied in detail. As a part of the sty,

possible additional services or uses for the warning device

be considered.

The costs associated with inclusion of addressing cap____

will be carefully determined.

V
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Penetration vs. TrrnIsducer Type 

The penetration rate achieved by a variety of warning trans-

ducers (i.e., various receiver configurations, sirens, broadcast

services, etc.) will be determined utilizing statistics on the

buying habits of the public and the data base as discussed pre
-

viously.

System Evaluation 

The four systems DIDS, thd existing NOAA VHF - system, a

system operating through the private broadcast indust
ry, and a

system using a communications satellite will be ana
lyzed with

particular emphasis on the following areas:

Penetration rates

Total system cost (capitalized costs)

Public vs. individual costs

Meaning of reliability figures

Frequency spectrum requirements and interference problems.

The stated requirements for the warning system will be

carefully considered.

Penetration vs. Cost Curves

In order to present a clear picture of the options available

for a warning system, *curves of penetration rate vs. total sys
tem

cost will be prepared utilizing the information obtained during

the study. If other parameters, such as time response, prove

to greatly affect systern cost they will also be parametrically

displayed.



The proposal presented to the Office of Telec
ommunications

Policy by International Electric Corporation
 will also be

evaluated.
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Cmnunication Service Analysis

I
. This nation is in the process of. expanding the opportunity

for interactive communication amor.; its people. A few exam:Ds

illustrate this movement. Not only is the telephone system

being expanded to meet the growing demand for telephone servf-

but with the Carterfone and subsequent decisions, innovative

opportunities are being developed to use this vast moderate-

,. capacity information switching system to meet the modern neefs of

business and society.

=Pilot experiments are being planned by the Office of m le --

II communication Policy, in conjunction with other agencies, to

demonstrate the opportunities presented by broadband services,

such as CATV. The Postal Service is planning rapid economic::

mail service. The objective of this effort is to assist in

11 analyzing the communication services currently being offered, and

to illuminate other service -potentials based on current techn-Dlcc-_ - .

An example of potential new services lies in the de:la-n.77_

for short-range, inexpensive telecommunications links that

to be increasing dramatically. The extent of this demand =11

the technical and economic feasibility of alternate technics

for implementation, needs to be determined.

Short telecommunication links are being used over dist=zs

of a few tens of meters to a few kilometers to carry voice,

video, and data. Application on potcial'applications

intra-airport: automation control and remote sensor monitori:-.7,

11 
video distribution in closed circuit television systems, an:3
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1

local distribution for CATV, computer-to
-computer and computer-

to-remote terminal, interconnection a
cross freeways or between

buildings when regulations or economics 
prohibit installation

of cable or conventional microwave l
inks. The full extent of

this demand and its impact on the 
telecommunications industry

is not yet known. However, some projections show a 
$50 million

dollar market in link alone by 1975.
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Now_ er 1, 1971

Estimated Resource Al
locations

Time

Satellite Communica
tions - Hat old 100% August-November

40% November-arch

ITS $10K
August-March

Mobile Communicatio
ns - Hatfield

60% November-March

40% March-June

ITS $30K

Ax 100% November-June

Spectrum Policy - Be
rry

60% October-June

Ewing
100% August-November

80% November-June

ITS $40K

Chilton 80% November-June

Warning System - Part
ch

50% October-April

Berry
40% November-April

ITS $40K

-Gray 40% November-April

Watts AO% November-April

Washburn 30% November-April

Broadband Services - Part
ch 50%

ITS $50K

Wieder 50% Octobr-February

80% February-June

Espleland 50% November-June

Service Analysis - S
alaman 60% November-June

ITS $40K

Gray 30% November-April

100% April-June

Wood - 80% November-June

Interconnection
ITS $40K

:Gray 30% November-April
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POLICY SUPPORT DIVISION ACTIVITIES

10 Personnel on Board

a. Washington
b. Boulder

Program Status

a. Washington

b. Boulder

III. Contracts

IV. Outside Activities

V. Publications

1



POLICY SUPPORT DIVISION

FY '72 PROGRAM

The objective of the Policy Supp
ort Division is to as

sist

the Office of Telecommunic
ations Policy in the deve

lopment and

analysis of new communicatio
n initiatives and policie

s which will

advance the social and econo
mic objectives of this cou

ntry. To

this end, PSD works clos
ely with the OTP in examinin

g specific

issues likely to requir
e policy decisions. It shall maintain a

n

awareness of current and
 impending technological 

advances,

perceived needs for telecommuni
cations services, ong

oing Government

telecommunications activities
, social and economic pr

oblems facing

the Nation, and curr
ent policies and objectives. 

Finally, it shall

apply this awareness 
to the analysis of specific 

opportunities for

)communications to promot
e social and economic deve

lopment.

It is expected that the progra
m will be dynamic; 

that is,

continually developing an
d improving. based on op

portunities

uncovered and OTP requiremen
ts. Likewise, interaction 

within the

group, with OTP and OT pers
onnel will be dynamic. The Boulder

Detachment of PSD (BPSD
) will continue to maintain 

close-inter-

active communications wi
th OTP through frequent c

onversations

with program personnel
, exchange of draft docume

ntation, and

frequent visits to Washing
ton. A similar arrangement 

exists

between ITS and BPSD pers
onnel. In neither case is the 

association

that of a contractor 
and contractee, but rather a

s problems are

attached, there is a j
oint formulation of objecti

ves, methodology,

plans, and evaluatio
n of results.

The purpose of this docu
ment is to maintain a 

current

record of major P
SD activities and its outp

ut.

-.37Trw. "rrirfr-Tt.'n-R •••• -77,--,-.•r*!, • -- • •
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A

Name

Lowe, Robert

Polishuk, Paul

Gabel, Richard

Powers, Robert

Cole, Jack

McCormick, Terance

1 -̀ 1illie, H. R.

Crumlish, Joseph

Messerschmitt, John

Andrews, Anne

Asher, Warren

Hall, Arthur

Kovanic, Edward

Thomas, Allen

Von Alven, William

Holton, Shirley

Colbert, Billie

Dada, Loren

Hillary

,

POLICY SUPPORT DIVISION

Personnel on Duty 1/3/72

Washington, D. C.

Title

Admin.

Gen. Phys. Sci.

C?ns. Res. Analyst

Gen. Phy: Sci.

Comm. Spec.

Opns. Res. Analyst

Infor. Analyst

Prog. Asst.

Comm. Analyst

Admin. Asst.

Prog. Analyst

Consultant

Consultant .

Consultant

Consultant

Research Asst.

Secretary

Secretary

Secretary

(Steno)

(Typing)

(Steno)

Comments

Will report 1/10/72

Reim. detail, GSA

Reim. detail, NES

Part-time, temp.

Occasional

Reim, part-time

detail

Occasional

Occasioaal



Name

Salaman, Roger

Berry, Les

Hatfield, Dale

Partch, Jerome

Ewing, D.

More nco, Patricia

Briels, Dorene

Black, Sharon

Avila, Nick

McArthur, Clovis

Ruderman, Eric

McLean

0

POLICY SUPPORT DIVISION

Personnel on Duty 1/3/72

BOULDER

Title

Elec. Eng.

Mathematician

Elec. Eng.

Elec. Eng.

Mathematician

Secretary (typing)

Secretary (steno)

Student Asst.

Work Study Student

Work Study Student

Work Study Student

Student Asst.

Comments

Part-time, temp.

Intermittent, indef.

Intermittent, indef.

Intermittent, indef.

Intermittent, indef.
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Personnel

WPSD Personnel - Full Time

Robert Lowe

Paul Polishuk

Richard Gabel

Robert Powers

Jack Cole

Joseph Crumlish

John Messerschmitt

Edward Kovanic

Primary Contribution 

. Management

. Organizational

Development_

. Long Range Tele-

communications -

policy analysis

. Survey of Federal

Telecommunications

Assistance to State

and Local Governments

. Management Information

Systems and Data Base

. Long Range Telecommuni-

cations Policy Analysis

. Interconnection

. Broadband Cable Systems

. International Policy

. Long Range Telecommuni-

cations Policy Analysis

. Demand Study for Cable

TV
. Broadband Telecommuni-

cations Demand Study

. Marketing Study for

Emergency Warning

System

. 911 Emergency Number -

Cost Benefit Analysis



BPSD Personnel. Full Time Prima  ry Contri but ion

Leslie A. Berry

Donald R. Ewing

Dult. N. Hatfield

Jerome E. Partch

Roger K. Salaman

Dorene Briels and Patricia Moreno

BPS]) Personnel - Part Time

Spectrum Policy

Warning System

Spectrum Policy

Satellite Communication=-

Mobile Communications

Warning System

Broadband Services

Service Analysis

Secretaries_

Prima ry_Contribution 

Nick Avila

Sharon Black

Dick Fisher

Linda Kinney

Clovis McArthur

Bob McLean

Carlos Rozo

Eric Ruderman

ITS Personnel

Hiroshi Akinla •

Gene Ax

Charles Chilton

Marshall Coon

George Enoch

Martin Gray

Dwight Irwin

Rita Reasoner

William Roberts

Judy Stephenson

Moody Thompson

Information Center

International

Cable

Mobile Communications

Cable

Information Center

Satellite Communications

Cable

Primary Contribution 

Spectrum Policy

Mobile Communications

Spectrum Policy

Interconnection

Mobile Communications

Interconnection

Satellite Communications

Cable

Information Center

Information Center

Spectrum Policy



1
1

1

- 2 -

ITS Personnel (continued) Primary Contribution

James Washburn

James Watts

Bernard 1,Vieder

Lockett Wood

Lewis Vogler

Cable

Warning System

Cable

Communication Services

Communication Services
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OW.



1

PROJECT: Satellite Communications

SPONSOR: OTP

PRINCIPAL INVESTIGATOR: D. Hatfield
ITS $10K

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

The goal of this program is to provide OTP with data base
•.

and analytical support in the area of satellite communications.

Emphasis will be placed on improvin-g and maintaining expertise

and documentation that could be drawn upon by OTP and others

on an "as required" basis. The current status and trends in

satellite technology, costs, service demands, price elasticitil

•
:and the corresponding technology and costs of alternative 

. • .

terrestrial systems Will be evaluated and updated on a continu-

ing basis. Close liaison with OTP staff members and their con-.

. tractors will be maintained. The deipth of technical and economic

detail would be consistent with the intended purpose of supporting

policy decisions; e.g., the'details of device'operation, costs,

and propagation mechanisms would be considered only to the extent

that they have a significant impact on system cost and performance.

_

Specifically, existing satellite communication system costs

•
'an'd performance models will be acquired, evaluated, and 

modified,

and new models would be developed as appropriate. A current

bibliograi)hy of technical articles as well ds copies of regulatory

proceedings, news clippings, and other sources, will be maintained.

-



Close liaison with OTP will be established so that the program

•
would encompass their requireMents. The primary output will *bp

data and reports in response to OTP requests such as (1) the technical

feasibility of a proposed satellite system, (2) sharing possibilities

•

to minimize the cost of several compatible systems, (3) estimate

of demand for a new service, and (4) the impact of a proposed

new system on existing systems.

: 
•

, 1 .1
. .

An examination of'the satellite proposals, upon OTP request;

has provided information concerning the feasibility of accommo—

dating the proposed services. A study of the impact of these

services is continuing.



PROJECT: Mobile Communications

Sl'ONSOR: - OTP

• -NCIPAL INVESTIGATOR:

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

D. Hatfield
ITS $30K
Ax

Such basic forces as economic grow
th, increased mobility,

and greater demands i
n the area of law enforcement -and pub

lic

. •

safety, have comloined to. produce unpre
cedented pressure for 7.:bile

communications services Cland, sea, an
d air). Existing services

are often hampered by sev
ere radio spectrUm congestion 

and new

or expanded service
s are frequently limited by the .sa

me factor

even though they are econo
mically attractive and technica

lly _
. •

feasible. The spectrum constraint is particularly
 binding, in the

mobile services because
 alternate means of communications

 (i.e.,

wires or cables) are usu
ally impossible, as in the case 

of aero-

nautical mobile. • •

The overall objective of this pfogr
am element is to provi:

le

the Office of Telecommunic
ations Policy with data and 

analyses

to aid in formulat
ing policy for mobile communication 

services.

Three broad activities
 that have been established for FY

-73 are:
_

(I) Identify - and evaluate alternative 
technologies and

•

operational approaches for providing 
mobile comm=lcati

c:-.

services;-
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II

II

L

(2) Identify and analyze opportunities.-Cor new and expanded

applications of mobile communications systems in the
•

1975-90 timeframe;

(.3) Examine the unique requirements and opportunities for

.•

••

improved mobile communications to -support law enforcement

and public safety. .

Tasks for FY-72 are aimed primarily at data gathering an

methodology development for the aboveactivities. Specific

:.••
tasks are:

•

•
1. Conduct a review of technical articles, manufacturers/

• •
literature, FCC documentation, reports of study groups,

national and international frequency allocations, etc.
. • •

and prepare a synopsis of the current status of mobile

communications services. This will- include a suminarY

of those technical and operational alternatives that
. •

have recently been proposed.

2._ Develop a methodology for p.stimating the costs and

4•01. • ....1•!•••,. , •

economic benefits of mobile communications systems.

The techniques will be applied to several specific,

rel?resentative systems. This study will supply the

background for estimating the relativebenefits of

mobile services.

•••• -

•••

•



11 _PROJECT: Spectrum Policy

II SPONSOR: OTP

PRINCIPAL INVESTIGATOR: . L. Berry, D. Ewing
ITS $40K

11 Chilton

ESTIMATED COMPLETION DATE:II
DESCRIPTION OF ACTIVITY:

The objective of this program is' to develop more -flexilfle

II and efficient spectrum usage policies with a sound appreciation

of the probable technical and economic consequences.

I 
. • . •••• 

,
- •-

• •• ..•

The Electrospace Commodity4 ,

1 .

II -- Any method of allocating-the radio- resource presupposes a

11 

basic understanding of the "thing" being allocated. • The benafitz, .
. and costs of an allocation system can be analyzed we.11 only •,;:aen•

II 

e
e

the "commodity" has been adequately defined. 
. . .,

•

II . 

Economists have. envisioned allocation of the radio res:=ce
• ••

(the electrospaCe) by a market mechanism. The mechanism cc'.11d

have a variety of forms including rental, auction, and sellir:g.

Those advocating such mechanisms contend that incentives whi:h
11

do not now exist could be provided for judicious use of the

electrospace.
4

11 

Whatever the allocation method; there is a need to define
•the commodity involved. Further, the desired incentives can

II become - operational in many .cases only if the commodity is d"nr-d

in terms allowing trading.

Because of the close relationship beCween the definition of
•

(-) the commodity and rights to the commodity, definitions should

be made with cognizant leg.al considerations.



Activitjes 

••

1. Define the commodity under the present allocation systc7

2. If the commodity depends on the allocation method, giv,,

alternative definitions of the commodity relative to

various market methods. Discuss relative advantages

and disadvantages.
••

3. Define what donstitutes usage or consumntion of the...• •

commodity:

4. Describe the units of the commodity.

. .
Spectrum User Rights

• An integral part of a spectrum allocation method is the

definition of the rights of the user of the resource:. In'the

process of investigating the merits of alternative allocation

procedures, user rights must be defined. In particular, in any

type of market method, the rights must be "marketable," that

is, they must be exclusive and transferable.
••••

While the final formulation of he rights is the work of
• •

a lawyer, his formulation mut have *technical basis:. Since the

electrospace has unique properties as a resource, it is to be
.

expected that user rights shall also be unique in some respects.

The purpose of this task is to investigate the relation

between user rights and spectrum characteristics. The extent

that particular . allocation methods enter the relation should be •

studied.



Acti vities 

1. Delineate desirable properties of a "right i; packa(jen for

spectrum users.

-2. Give a brief exposition of a licensee's rights under the

present allocation method.

3. Delineate onc.or more rights packages, and consider the

probable methods of enforcement for an auction sy:;tem

of allocating the spectrum.

Anomalous Reions of the Spectrum _

One need in analyzing alternative ways of allocating thei ., • . .i
:
I 

radio resource is to have knowledge of "areas" of the electro—

space where the present allocation is clearly inadequate. The

•

t
A results of this task can be used to decide. on an area where

alternative allocation methods could be simulated or an experi—

•;•

ment could be conducted.

This project is to be informative or exposatory in nature.

The purpose is to clarify our thinking regarding thg desired''
•

qualities of an allocation method -and to describe several areas

• •

where the radio resource is now now adequately allocated. Thus

the regions to be analyzed are anomolous in that their allocation

under present methods is definitely suboptimal.
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1

.
Activit i es 

1. Delineate the qualities of a good allocation method.. . _ .

2. Give a:brief exposition of the present allocation metnca.

(Who allocaCes? What is allocated? What are the rights
•.

of a licensee? What are some political, technical, and'.

economic constraints of the method?)
•

3. Enumerate several regions where present allocation
%

methods are clearly suboptimal relative to part 1 .above.
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in this area, ITS will conduct studies of both presently available and

envisaged equipment. The study will typically be aimed at providing the

PROJECT: Broadband Services

SPONSOR: OTP

PRINCIPAL INVESTIGATOR:

ESTIMATED COMPLETION DATE:

J. Partch
ITS $50K
Wieder
Espleland

DESCRIPTION OF ACTIVITY:

. The main objective of our present program in the area of broadband

services is to gain the understanding necessary to model the broadband
•• , .

• • .•

services industry. A computer model will be maintained by PSD for use

as an analytical tool by OTP. The model will be modified and updated as

new supporting data become available. We will also assist as required

in the evaluation of data supplied to OTP by contractors and consultants,

with a view toward incorporation into the model.'

One of the areas of greatest impact on the model is the cost and

capability of equipment for CATV and other broadband services. • To aid

:...
range of costs for: ‘. •• :

. . . . ...• •
....upgrading present systems to 20 or more channels.

...providing new 20 or more channel systems.
. .

special 20 or more channel receivers.

...local origination (mobile and fixed).
• e.

...two way communication capability.,

The question of special television receivers has taken on new importance

with the recent announcement of a CATV receiver leasing arrangement

in a trial system. The study should not be merely a price list from

equipment manufacturers, but should include the past experience and

future projections of actual system operators, and the imagination of the

investigators to envision future services.

Although the main thrust of the present program is the maintenance

of the computer model, the objective 'of gaining an understanding of the

opportunities and problems of the industry will also be emphasized for

its later value to OTP.



. PROJECT:

'SPONSOR:

Warning System

OTP

PRINCIPAL INVESTIGATOR:

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

J. Partch, L, Berry,
J. Mosserschmidtt
ITS$40K
Gray
Watts
Washburn

The Federal Government is pursuing a program to establish

a rapid, reliable warning capability, to bring the cost of

a warning receiver within the reach of every American housc -.21d.

This study is directed toward evaluation of options to meet

this objective.' .

11 Data Base for Population Coverage 
• .•

Before any meaningful discussion of penetratiori_rates can
• •

be given, the location of the population must be known at

11 various times of the day. The following types of informaticn

I.

1

•

must be obtained:

Percent of popultion in homes vs. time of day •

Percent of population in work areas vs. time of day
••

Percent of population in transit vs. time of day

It is also important.to be able to break the total porlatic:-.

into population density subsets to evaluate systems coverage.

Much of this information is available from Census Bureau statisti:
. . •

This information will be used to form a data base for the deter-

mination of penetration rates.

•••••,1.-
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Receiver Costs- •
• •

The penetration rate of any warning device is highly dependen

on its cost. The cost of a variety.of receiver types and con-

figurations will be studied in detail. As a part of the study,

possible additional services or uses for the warning device will

be considered.

The costs associated with inclusion of addressinb. capabilitic.

will be carefully deteimincd.

Penetration vs.  Transducer Ob.

The penetration rate achieved by a variety of warning trans-

ducers (i.e., various receiver configurations, sirens, broadcast
•

services, etc.) will.be determined utilizing statistics on the

buying habits of the public and the data base as discussed pre-

• • • •

- viously. . •

_System Evaluation 

..The iour systems DIDS, the existing NOAA VHF system, a
• •

system operating through the private broadcast industry, and a

system using a communications satellite will be anal2zed with

particular emphasis on the following areas:

•
Penetration rates

• 3.

•

'Total system cost (capitalized costs)

Public vs. individual costs

Meaning of reliability figures
• • •

Frequency spectrum requirements and interference problems.
.•

The stated requirements for the warning system will be

carefully considered.
••



Penetration vs. Cost Curves
1/•••••••"."•••••••.

In order to prent a clear picture of the options availaLle
•

for a warning systom,—turves of penetration rate vs. total syLe7.

cost will be prepared utilizing the information obtained durincj

the study. If other parameters, such as time response, prove

to greatly affect systern cost they will also be parametrically11

displayed.
•

The proposal presented to the Office of Telecommunications

Policy by International Electric Corporation will also be

evaluated.

'TY P17.7' •-• ", 7



PF )3ECT: Services Ana1y5is

SPONSOR: OTP

PRINCIPAL INVESTIGATOR: R. Sal;:man
ITS $4UX
Gray
Wood

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

This nation is in the process of. expanding the opportunty
• • .• . -

for interactive communication among its people. A few exam-es
••

illustrate this movement. Not only is the telephone system
• -

being expanded to meet the growing demand for telephone ser72.ce,

but with the Carterfone and subsequent decisions, innovative

opportunities are being developed to use this vast moderate-

capacity information switching system to meet the modern:nee:Th.9f

business and society. .•. . --:- ..., . ...:.., . •

-Pilot experiments are being planned by the Office of Tele-.

• • •

..• • •

communication Policy, .in conjunctiOn with other agencies; to
•

demonstrate the opportunities presented by broadband services,
•• -

such as CATV. The Postal Service is planning rapid economical

mail service. The objective of this effort is to assist in

•

analyzing the communication services currently being offered, and

to illuminate- other seryice -potentials based on current

•
An example of potential new services lies in the demand

for short-range, inexpensive telecommunications links that aar,:

to be increasing dramatically. The xtent of this demand and

the technical and economic feasibility of alternate techniTcs:
•

for implementation, needs to be determined.

Short telecommunication links are being used over distnces



I.

of a few tens of meters to a few kilometers. to carry voice,
•video, and data. Application on poteAcial'applications inc

intra-airport automation control and remote sensor monitorir.,
video distribution in closed circuit television systems, anf

local distribution for CATV, computer-to-computer and_comp...:ter-.,
to-remote terminal, interconnection across freeways or betw=m
buildings 'when regulations or economics prohibit installati=
of cable or conventional microwaVe links. The full extent cf
this demand and its impact on the telecommunications industr-:
is not yet known. However, some projections show a $50 mill:Ion
dollar market in link alone by 1975.

C. -
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Novcrabc_,r 1, 1971

Estimated Resource Allocations
 

Satellite Communic
ations - Hatfield

• • • . ••.

• ITS $10K

Mobile Communicat
ions - Hatfield

•••

-
SISectrum Policy - 

Berry
Ewing

• •
-ITS $30K
Ax'

•• ;," • • ••
•••• .• •

.• •

. ITS $40K

Chilton

Warning System -
 'Partch
Berry
Rt sserschmitt

• ITS $40K
-Gray
Watts
Washburn

Broadband Services_.
- Partch

•

Service Analysis -
 Salaman

ITS $50K
Wieder

Espleland

Time

100% August-November

40% November-March

August-March

60% November-March

40% March-June

•

100% November-June

.60% 'October-June.

100% August-November

80% November-June

••••

•

80% November-June

50% October-April

40% November-April

40%
• :40%
• 30%

50%
•

November-April

November-April

November-April

50% October-February

80% February-June

50% November-June

60% November-June

ITS $40K
Gray 30%

100%

Wood • 80%

Interconnection
ITS $401(

-. Gray ,30%

•••

November-April

April-June

November-June

November-April

eite...175
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PROJECT: - International Policy Development

SPONSOR: OTP, W. Hinchman

PRINCIPAL INVESTIGATOR:

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

Jack Cole

This task is being directed toward developing an
information base and performing analyses to provide
an in-depth understanding of the international tele-
communications field. Future analyses can be performed
more competently and in a more timely manner if the
factors contributing to the evolution of present day
international telecommunications are fully understood,
current information on past and present market factors
is readily available and appreciated, and the data and
techniques for projecting futu're demand are established.

Specifically, this task will include the following
activities:

1. Survey the services, market factors, contributions
and inter-relationships of the five major
international carriers.

2. Derive estimated ranges of trunking requirements
for the period 1972-1980 in the Atlantic and
Pacific Ocean regions.

a. Obtain the tariff history (since 1950) for
message and private line telephone, message
record, alternate voice data, data, and
video services between the U. S. and selected
foreign countries. This data will be
summarized by international carrier.

b. Obtain the traffic history (since 1950) for
the above services by international carrier,
ocean region, and major transmission facility.



PROJECT:

SPONSOR:

Management Information System and Data Base

•
-Policy—Support Division

PRII:CIPAL INVESTIGATOR: Paul Polishuk

ESTI:.1ATED COMPLETION DATE: Continiling

DESCRIPTION OF ACTIVITY:

This task involves the design and implementation of an
internal management information system and data base
required for management of Policy Support Division and
OTP activities as well as providing required data base
for analyses. Some of the data being contemplated
includes files of persons having unique or useful skills
in telecommunications, studies and analyses that have
been done or are in process, models that have been developed
and their status, and sources of_basic data.
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PIZOJECT: . 911 Emergency Number Cost Benefit Analysis

SPONSOR: C. Joyce

PRINCIPAL INVESTIGATOR: E. Kovanic
U. S. Army
Ft. Monmouth
(On detail to Policy Support

Division, approximately 0.4
man effort for 6 months)

ESTINATED COMPLETION DATE: February 1972

DESCRIPTION OF ACTIVITY:

This project is a cost-benefit analysis of the incremental

worth of an "enhanced" 911 system as opposed to a "basic"

911 system.

In very simple terms, the basic bll system would consist

of a national 911 emergency number which might be answered

in designated emergency communication centers by an operator

who would then connect the caller to the appropriate emergency

dispatching service. Inherent in this system is the necessity

for the caller to identify the emergency, and its location and

his location to the answering operator (probably a public

emergency employee of some kind) who will then transfer the

call to the appropriate emergency dispatching service. The
location of the emergency communications center will vary

depending upon various local political jurisdictional situations.

The enhanced system is really not very clearly defined. There

are a number of features which could be added to the basic

system (all at a price, of course). Among them are: automatic

location identification, selective routing to the propei
political jurisdiction and/or emergency dispatching center,

forced disconnect, joint control of the line connection, etc.

Each of the added features makes the 911 system more effective.

The question is: How much more effective and at what cost?
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PROJECT: Long Range Telecommunications Policy Analysis

SPONSOR: Policy Support Division

PRINCIPAL INVESTIGATOR:

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

Joe Crumlish, Paul Polishuk

This task involves the collection of data on postulate
d_

telecommunications policy issues of interest to OTP that

have been expounded by government and industry in spee
ches,

reports, studies, analyses, etc., with the aim of defin
ing

critical skills required for Policy Support Division

operation and is an aid in long range planning.

Specific areas where data will be collected, computed, 
and

analyzed include:

a. National Goals in Telecommunications

b. Major Issues in Telecommunications

C. Description of the Telecommunications Universe

d. Morphological Analysis in the following areas of

Telecommunications:

State and local

International
Domestic
Government
Mobile
Technology

Contacts are being made with industry, OTP, and others in

this data collection process.



PROJECT: Demand SLudy .for Cable TV

SPONSOR: Policy Support Division

PRINCIPAL INVESTIGATOR:

ESTIMATED COI:PLETION DATE:

DESCRIPTION OF ACTIVITY:

John Messerchmitt

Continuing

Since this study concerns itself with an aspect of 
teleco=uni-

cations which already exists, and seeks to forecast the 
form of

its next generation, this study will concern itself 
with a servic

not yet in even an experimental stage.

One of the many proposed uses of a two-way capabili
ty, is that

of shopping at home by cable. In that it seems to have received

a great deal of play in many articles as a techn
ological possi-

bility this study will seek to determine if it is a 
marketable

one. Additionally, it will attempt to determine what affect ca
n

be expected on the current market structure, and the 
trade-offs

between that structure as we know it today and as it may 
become

if the cable shopping system is introduced.
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PROJECT:

SPONSOR:

Broadband Telecommunication Demand Study

*Policy Support Division

PRINCIPAL INVESTIGATOR: John Messerschmitt

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

According to Sherrif, each individual consumer has three
ranges in which he views a product:

Acceptance Non-Commitment Rejection

Studies have shown that the degree to which each of these
plays a part in his selection depends in great part on the
variety of choices available to him. The relationship
works this way:

When choices are limited, the Consumer has a very narrow
range of rejection, while his ranges of acceptance and
non-commitment are comparatively wide. For example, when
electric refrigerators were first introduced, once a
consumer decided to make his purchase he did so with little
thought as to the item's size, shape or color. These
considerations played a minor if any part at all the
buying decision in that the product wa -: new to him andpossibilities other than those available were not part of
his perception.

As more and different kinds of refrigerators were produced,
his willingness to accept any refrigerator as long as it
was a refrigerator deminished, and he began to reject allbut those that fit his needs.

This works well when applied to the history of radio -programming since the advent of television. Pre-TV radioprogrammed in much the same way as television is today,directing the total program package toward the widest
section of audience. In order to survive, however, radio
had to change. Today, radio selects a format directing it
to a specific sub-market, and remains with them twenty-four
hours per day.

As station after station sub-divided the listeners, it
became apparent that there were enough such groups to
sustain a large number of different formats and today
some forty formats exist..

These radio consumers have now assumed a very narrow range
of acceptance, and will listen to a station only if it has
directed itself to the consumer's specific interests.
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PROJECT: Broadband Cablu Systems

SPONSOR: Department of Comirce

PRINCIPAL INVESTIGATOR:

ESTIMATED COMPLETION DATE:

DESCRIPTION OF ACTIVITY:

R. S. Powers

"Working Group" representative an
d staff support for

the Secretary of Commerce in h
is duties for the Presi-

dent's Committee on Cable Television
.

Monitoring a contract with the
 Institute for the Future

which will produce a preliminary
 framework for formulat

ion

of telecommunications policy, w
ith particular reference

 to

broadband cable systems.

Chairman, Frequency Allocation Su
bcommittee, IEEE (See

IEEE "Spectrum", November 1971, ar
ticle on cable

television systems).

, . . • . • • • - -1.,41P,̂TT:09111rr.



,--.. PROJECT: Marketing Study for Emergency Warning System

SPONSOR: OTP C. Joyce

PRINCIPAL INVESTIGATOR: J. Partch, Boulder

Market Study : John Messerschmitt

DESCRIPTION OF ACTIVITY:

On Page 3, Summary and Conclusions of the 1965 Rand Study of
Methods of Distributing Radio Alert and Warning Receivers
is the statement that: "Over 90% of all households would
have one or more alert and warning receivers within 10 years.
if all AC-operated home radios, television sets and radio-
phonographs included such receiver capability." Rand
believed, however, that Congressional action would be
necessary for this to be accomplished.

A marketing approach to this would attempt to discover methods
of transforming the alert system into a marketable product
which the public would purchase freely and without the need
for Congressional action.

The approaches will be:

1) Determine applications of the system which are
other than warning; (i.e., time, weather). In
this way, the warning aspect would be marketed
as a secondary function;

2) Determine add-on cost of such a system to
existing consumer electronic products;

3) Market test the new product to determine
consumer acceptance; and

4) Present the findings to industry to determine
their willingness to incorporate the "warning-
plus" module into their products.

This approach has been selected mainly for the reason that all
evidence points to the impossibility of selling the warning
functions solely.



(-)

PROJECT: Interconnection
•

SPONSOR: Policy Support Division

PRINCIPAL INVESTIGATOR:

ESTIMATED COPLETION DATE:

DESCRIPTION OF ACTIVITY:

Richard Gabel

July 1, 1972

ITS $40K
Gray

This project is an outgrowth of the 1968 decision of the FCC

in the Carterfone case. How can the government most effectively
implement the objective of the Commission so as to enable entry

of terminal equipment and system suppliers to the general

message exchange network. consistent with the integrity of the
network. Questions of equipment standards, the installation

and maintenance of communication devices enter into the scope

of the issue. Many alternative possibilities for securing the

foregoing results are available. The crux of the study is
development of a series of cost/benefit analyses to permit
determination of the most advantageous manner in which
Carterfone objectives can be implemented.

C.
' • 7"1":'
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PROJECT: Survey of Federal Telecommunications
Assistance to State and Local
Governments

SPONSOR: OTP, A. R. Cooke

PRINCIPAL INVESTIGATOR: C. Lathey, Office of Telecommunications
P. Polishuk, Policy Support Division

ESTIMATED COMPLETION DATE: June 1972

DESCRIPTION OF ACTIVITY:

Develop and provide to the Director, OTP, information so that
the Director can determine the extent to which he should
coordinate Federal telecommunications assistance to State
and local governments. At the present time approximately
29 major Federal agencies are administering or 996 programs
of assistance. This program wi-11 attempt to identify and
analyze those parts of the programs involving telecommuni-
cations.
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III. Conti-acts

71, '•••_! 
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CONTRACTS

SUNTECT PROJECT LEADER AMOUNT WITH WHOM

Survey of "Federal C. Lathey $51,000 Office of

Telecommunications Telecommuni-

Assistance to State cations,

and Local Governments" Department
of Commerce

Design and Estimate J. Partch ' 15,000 ARF Products,

Receiver Costs for Inc., Boulder,
National Emergency Colorado

Warning System





OUTSIDE ACTIVITIES

Paul. Polishuk

Member, Administrative Committee (ADCOM), Nuclear Science

Group, IEEE

Member, Editorial Advisory Board, IEEE Spectrum

Joseph Crumlish 

Member of the Ad Hoc Interagency Committee on Futures

Work, which meets monthly at the National Science Foundati
on.

Robert Powers

Chairman, Frequency Allocation Subcommittee, IEEE (See IEEE

"Spectrum", November 1971, article on cable television

systems).

Richard Gabel 

Member, FCC Advisory Committee on PBX Standards.
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V. Publications



PUBLICATIONS

BERRY, L. "Preliminary Cost Benefit Analysis of Home

Warning Systems for National Disasters" internal

note, December 1971.

HATFIELD, D. "Domestic Satellite Orbit/Spectrum

Utilization" internal working paper, December 13,

1971.

POLISHUK, P. "Notes on Models and Their Use in R&D

Management and Planning" internal note

December 1971.

GABEL, R. "Telecommunications Interconnection--

Wherefrom and Whitherto" paper prepared for

International Symposium on Communication,

Annenberg School of Communications, University

of Pennsylvania, Philadelphia, Pa., March 23-25,

1974.

COLE, J. and Lathey, C. "Telecommunications in the

State of Hawaii" internal Department of Commerce

study for Senator Inouye of the State of H.Laaii,

December 1971.

CRUMLISH, J., MESSERSCHMITT, J. "Selected Data on the
Movie Industry" internal PSD note, November 1971.

CRUMLISH, J. '3ackground Data on'Communications Policy 
Research centers",internal PSD note, January 1972.

AFFELDER, D. "Local Orginations on Cable Television"
internal PSD note, January 1972.



To:

From:

SubiocC

OFFICE 07 TELECOMMUICATIONS POLICY
EXECUTIVE OFFICE OF THE PRESIDENF

WASH NIGTON. D.C. 2O4

March 1, 1972

The File

Michael McCrudden

. Meeting with PSD Management Personnel, February 29, 1972

The following agenda items were discussed:

1. Allocation of funds remaining to be expended with ITS personnel.
(NOTE: The original agreements establishing the PSD division indicated
that $250,000 of the $800,000 of PSD R&D funds would be expended with
ITS personnel.) Through mid-February 1972, approximately $44,000 of
the $250,000 had been expended. Therefore, the following breakdown
indicates how the remaining $206,000 is to be expended for ITS personnel
in support of the work being supervised by PSD Boulder personnel for
PSD Washington.

Project 1:
Project 2:
Project 3:
Project 5:
Project 6:
Project 7:
Project 8:
Project 9:
Project 10:

Satellite -- $7,000.
Mobile -- $50,000.
Spectrum -- $58,000.
Broadband -- $15,000
Services -- $20,000.
.Interconnection -- 0.
Information Base -- $56,000.
International -- 0.
Carriers -- 0.

2. Allocation of surplus funds available from PSD. (NOTE: The agree-
ments which established PSD indicated that to the extent surplus funds
were available from the $1.1 million budgeted for salaries and expenses,
those surplus funds would be available to be used for the reimbursable
detail of ITS personnel to PSD, or alternatively, could be used for
additional contract studies to t:e. conducted by ITS personnel under the
suD'Irvisien of PSD Boulder personnel.) As of Y.arch 2, 1979, and based
on a com2ilation entitled, "Third :"nthly Projection of FY-72 PSD

EZ: 2/22/72," (Att7.:ch: -.rnt 1) S121,00") is expected to exist
as a s9ro:s from. PSD funds throuh the end of FY-72. The following
decisions nF,ve been made concerning the reallocation of that $181,000,
and are as follo::s:

a. $75,00.D will be awri1a:-,10. t r. Dean to support his ".Survey
of Cicivernent SpE2ctrw.r: Proj2rt" which
tri h of the $20C;,D3

p,-;c.-Jraph 1 above).

P7



b. $40,000 will be used to increase the level of prograrr' .
funds support for the Mobil Communication Study Program.

c. The remaining $66,000 has not yet been allocated to a
particular project and further consideration will be given.
by the respective OTP and PSD senior management personnel .
as to how best to allocate those funds.

3. During our visit to Boulder (the week of February 14) it
was discovered that a $15,000 contract in the warning area had already
been let, with the approval of Mr. Joyce. Since our previous delibera-
tions as to the allocation of PSD contract funds did not reflect the
awarding of this contract, the contingency fund of $55,000, which
previously existed has been reduced to reflect the awarding and the
obligation of the $15,000 (a revised schedule of OTP/PSD proposed
contractsis attached as Attachment 2).

4. General discussions were held concerning the utilization of
contingency funds remaining from the PSD R&D funds for use in the data
base and information systems project area. It was agreed that prior to
these funds being expended, Mr. Joyce and Mr. Polishuk will discuss in
detail the exact manner in which they were to be used and would decide
the extent to which they would be utilized at ITS.

5. A discussion was held as to the need to maintain an updated
awareness of the status of personnel hiring against the skills matrix
which has been agreed upon. Paul Polishuk will undertake to keep OTP
staff informed of the positions against which newly hired personnel
are being charged.

6. Agreement was reached in principle to transfer Bob Powers from
PSD to the Telecommunications Analysis project staff. Appropriate
transfer of funds will be conducted to support Mr. Powers with that
activity for the remainder of this fiscal year. Further discussions
between Bob Lowe and Walter Hinchman will be held to determine the
exact nature of the work which Mr. Powers will perform during this time.

7. General dicussion was held about the graduate school recruiting
which PSD will be conducting during the next several months. It was
agreed, by ;.11-. Joyce and :Ir. Hinchman, that the internal staffing
requirements do not assume any recruiting of graduate school personnel
this sprino. Therefore, the OTP and propras in this area will be

It c;Js confirid tit OTP personl will not be involved in
the intervic..:ing of PSI) candidates for positions at levels GS-ll and

Attadwents
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Policy Allocated
Snt. Div. by PSD to ITS 1(221

Available for FY 72
"Initial availability
IlLESS: Amt. transferred to reserve

LESS: Amt. transferred to FES (GSA)

1.

1 11
$1,650 $250 $1,900

—24 ...-24

..---L:
4)3

-33—
1,593 250 11843

I.

1

Actual .oblic_ations thru 2/5/72
yam anticioated additional F.f. 12.c_21_31iiations:
la. PD-T37-1717- 7s—ITI-177—'72 thru 2/5/72.

less 32 days prior to 8/15/71 125;
$2,072 per day x 105 remaining)

b. ITS (60 days in FY 72, 11/15/71 thru
2/5/72 = 920 per pd. day x 105 rmng)

c. Pending personnel actions (not reflected
in obligations thru 2/5/72)
Arnaud, GS-9 (10,030)

Kahn, GS-14 (17,000)
McEahorne, GS-13 (15,000)

• Snyder, GS-11 (12,000)
Anderson, 03-12 (13,000)
Others listed as at 1/8/72 (125,000)

d. ARF Products contract
(costherfor=ance tradeoff, home warning

. receivers)
e. Contract (contractor incl.) on land mobile

economic benefits
f. Reimbursable details
g. Adjustment in average daily rate as

. safety factor (5%)
h. State and local g)vernment project

Subtotal, firm projects

359 • 55

. +218 000 +218

0 +97 197

+113 0 • 0 +143

+15

+50k
. +30

*00 • +15

000

000

+50
+30

0

00 in

152

3 

PofSoft.TY.2:1±S.lic)ns:

11
i. ITS additional obligations
j. Projected contracts

k. A(2.ditipnl - res  possible

Subtotal, soft projections

006

+85

17412

+93
0 0 0

0 0 •

250

4 ,.. ,, 1- -; " -; vl•. 4. 0,1 
evrn.s..-.

1
 
........-...........---......--.---- .... 181 000

* 1,2t,(.:, F.:-Iterill -:_7-,roina1ly feceiv,,-,:d 'fxspro. OTP 'c,hru PSD sets contract level at ‘'.52_ 5,1



NM -- NM 1E1 11111 11•1
rrn

-72
(Revision as of 3-172)

MS IND NM NM NM NIB 11111

Tentatively Selected
"Tentatively Selected Amount For Funding Amount

Ccntnct For OTP  Requested Lipz_ Requested- _ 

1. Co=unications for the EXOP X $100,000

2. ::aviation Program P.2view Delete (50,000)

3. :m7,roved Planning Process X $ 75,000

4. SyLcm Evaluation & Testing X .100,003

E f;ricy Broadcast System J X 40,000._

6. Computers & Communications : X 100,000

7. Lard Mobile Radio X 35,000

C. Applications Check Program X 50,000 (HRB Singer exteasion of contract)

9. Program for Equipment (To be transferred to OT for extension
Characteristice File of Freeman SACHS contract 1-35527) X 70,000

10. Survey of Government Spectrum

ii. Survey of Spectrum Government
Data Bases

12. Policy Issues a Spectrum Engineering

13. Spectrum Technology Assessment

(To be performed by redirecting 50-$75,000 of the $250,000 ear-
marked for-PSD work at ITS. Dean to direct.'

Delete (100,000)

Delete (60,000)

Delete (120,000)

v.;)



Mil NMI IMO NMI NM MIN

CATV Der.land Study •

15. Interconnection

16. Ccm=n Carrier C=unications

Ccr7;on Carrier Deoreciation
Practices

1. Co=-Ln Carrier Accounting
Pr:codures

CATV Policy Information Handbook

20. T.V. Standards Review

21. Costs of Regulation

2/ Spectrum sank (IAC)

Dr.band Pilot Program Planning

IZ-"Ti1C Area

Mill lin 1•11

Tontatively Selected
For OTP

Subtotal

Total clThcations OPT,PSD

Balance unobligated

Total 19.1D funds available 1-15-72, OTP, PSD

X

X

. Delete

Delete

MM. MN

Requested 

$75,000

200,000

(50,000)

(50,000)

200,000 

$850,000

150,003

• ea
o:at

7n-
v

FoY.
Sy PS: 

X

X

X

X

S1,310,000

$ ,500,000 

•

15,000 

$400,000

30,000
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1 trust this luformation willc.;!-..“1::.1e.-. you to make the nectfssary ITS
funding obligittionii and -c.x11-uTize1 aasizeirn.Pnrs discu:--;ncer: at thn
rebruary 29 mpcting without thday. If you require furthc:r car1Li

or the program plzInscr priurih. pleaoe le,Jt me kricy,v,
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modificatioc,z-.-...ncl.Intert-apt?..tion 11:7.D/Bould,--.:: Pr6rtrarn•Piatio (FY 7,-",

tollCAV 1. rigs cotn r nt4.1.1t a ±; tttl, CPC, 111(1 D 17';

;vitt Mr.. 1-4111.firoan on February- 17 Lr.:-.,1; c3r7.1I-

to 1,,,fr, Vililteh;.-z.r.1 nr FebntAry DI, 197?. T rTiy --f101 oviPel
the d c'ipLion tairttd. iii report: PSD-72- I op. !Policy f.--.1)17mort:fliiic

ActivititA datcd January sornt! iddiüor

Safi-Mile; Pro!lt.trit program plati isacccpEed., but should 'c,e exp7e.mic.d.
sonle-,,,,,hat toinciuk:10 suppcyrtitig, artiy5O5and aCtiVitlefs for
fortlicorning.OTI) cz.mferPnc.:ns on Pacific.: itsrca tioginc:Eitic

c ornrokinic;i0LicfroE,

4r 1..-1-. 1-7--,c-nii, ,.1 -1.- - , , ...,_„... it r:a.,,.1 3. r ..- 1 q 'L7,1%4" -: ."NI n Lyi , t: _ .,.. ,.-1,.. , ..t c) ,...:Ir_it-: r ,IT Cl':?, r ;1111 ;...11..c.1 tip ;1.-t; trit.a...11.1...,,c1 h..[f .31.. hi tent (-1..., ̀ .
..: ,

.............w...........

with . „ IT - .,-, ...„ , 'V -r .... %..... . ,..
Cla t; ra 1 CMS:  Jat:k ... 110 L v.v.:A on 11- ort3.-:;19/ ,e- 107')-. i .,.:,, :if • .

Spnctruni: ' Batvic progzam gerol.,ra dirnens'ioning and dciirati,=;----.

of spnctratri right;, riletropolitan ease study. Ind satiAlitc spect-eurn
orb-lt case!;1.-ucli) is;:tcc;tiptud as fin!..;<:riliPel. S'sb=f,i(liarY sti-181';`t-7; wi

spectruzzllor'oit coE.;.titig and nafx:Ilite spoctruni rights are conditio.nall'i
accepted 1,„,ubiect to develor.)ment of Tflore ‘.1- ort,c tstaterficntz.

ftne. PSD/131.11,1c94 airtic.:ti on.

watnia.;!: prograr1t as otlirtfla b" G To"c1-13 . 1  Is cp€ccL

Broadband: Baii PrOgY::1171 an is acceptctd, with thc underst;.Inding
that thc priticipai ce..rorL will 1.is• devotiA. to Curt}xer (.1PvelorTriut of a
computer-bat-Jed simulation :0.:1c,dra obroArlbanF‹ !syk.(11.11**; dL.-lervice3
anei the relevant input data for this niodcl, and that techno1-32Y and cc
survey!: will be clo!“:,ly cuoift_iimited with C1TP Ntati L avoid es;-

duplication or misorien-tatiori-

Servic.:c; Itecc.trnmcnci tie provrarti bo re-titled Tec'briolugy/Systr
As8tvasment, anti the fricAl!: Olith-q1 accordingly to the lucal dintrihu.titr.
systc:ro:.-; murvey dtis:-6..<3. with Lockett Wood und tho telc.evi81,./11
review cliiicussoe.lt with F.,,,rry 7:1.nd Itatil;a1d. Th tt "sorviccs" 3.81.1c0; of thc:
viutly should h limited to identifyirg and defining function;Al.  caterziories

.of r.if_trvices (e.g. one-way clitribution, interactive clxchar
) as a basis for devc:lopliv2 and coNliug alti3rnative systcn u.sifaz

cornbilvAtion,, cil Dr nt and projr,r.tc:d lechuologif,)

Attachment 1.
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Intere0/IneCtiO22: rOZ rain bri tzt.t.e.ini nat. ed.

information Hp  Program defined by CharIcs Joyce is ztcccpted.

rnatinl Program to remain at minimal ljatt-time

stuairrr; by $11arun Blackth rttstmuse to i.lec:ific OTP requocits.

Cunimoni57,,criatizt,1  1:?rogtarn yeL to be form-2-11Y Elf?-fined

ciT a5r.igned, interim dovelopf.fient of program/project propoalli to bt-'

coordiriattl with Daict iTatfittld atiel Shron T3htek..

In all case,s, our contiflule.ig dialog...1c: with PSD/Boulcittr ist-aff. Inay lead

to sorritt rtiltliinitiOn Or rt7;direction of program aiviti 
Vilicrwret

ITS per•sonncti are irwolved, wr: will tely L.) r: thrt rr.t,onoriedble. PST-V130ultic

5ta.11 znembar to ckfirie the approprialf.: work program ancl to pruvide

tho rclquited monitoring arid substantive intcraction with IT5 5tati

1-% r f hre.i

• •••• ,-*....1,X-r••••••• •
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Attachment 2

t'

Allesration or Irr .-; Pon,- y Sti.f.rii-irt  FitncJi.; (FY 72)s, 

--......._..--

Expontk:d FY 72 FY 72,
P r 0 r2. rn

Additional All citio T o f. a I
7 to cli2b2

1........................... ,3". ..r......11
 "r.-.-. , ...,...........-...

5i-JAC:4131e 
• 7 K

Sper.:trum 7

;-4. ni g 1

Broaetb:litd 6

Temoic)::y/SyLtems 6
Assessment (rvici-,)

Tritteuunection

Itiforrn;Ation Dan

Irttrnational

Corm-non and

Cfs.rrittr a

13

3

Y

7- 1K 14 .1:

I1/60_

58 6:5

• 4% .1

15

- 20 - 26

13

56 59

.1..`Y 72 2 'if)

1

Flu ;-3 ---;;A";.; f r orn r. ti n;-; 1,-. on PSI) funds per .'-.aur nni orandu
of elo:uary 23, 1972,
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.Attachment 3

psD/Dcmitinr Proo.rarr. _
• .

The. timely eutirlu.ct of PSnifEevult.,141r pTogra-rrt:.-, for the_
FY 7Z is highly cliniii-..,nc.ittnt. MI h a 12109:went and z7riAi1;:ibiliLY

of r.,SIDIBouldev 13taff cittrinEthjperiod- tiv4 Ftxtcrlsivc.
interacti,on which ba:; dr.tveloped 1.10.wopil CyliP a ;id P5r)/Etoolcit-tr
plun a coliipftri3on. of relative OTP pririti tc-ir PSI) support, th.s-
following zi5f;-44-nrnttnt.6 approximate tir1 ltnare.: recom(iIA?-1-Y-1

FLTT1

Nirl

InforniFttion Bc (PM)
Mobile (PM?)

75%
25%

Specirvin (PM) 5010
40-11

TechniAngyiSymbi!zrls Ast-,2ES.ni‘3rit(P1',,I) 10%

-Sate11k8 (PM) 40%
ConlYnQrsiSp4".cializvd Corriere. (PM) 2 (Y%

Tec.bmology/Systerris AP:scractnt: 20%
Mobile (PM?) • 205i

rainy ) (13“.
r oar:MAI-1d (PM)

Spec-tr.-urn
inforniation Bat,..61

5051

BO%
20%

Note,: (PM) itvlicates Program. Both Hatfield. and Salann.o.
are identifir:A a p ib1tt rsta.nLI.,..rs for tho n.1,170114:: program;
howtveri„ there is sonic doubt either will 1.1A abic to dc:votc.
8ufiiitntit-ii .L. to this and sti rn.net othcr diind u tileAr
time. Tt iz;rccomrricirddihuf: PSD actively recruit fr an
.expoviencc:::.1 mobilcconirrtunicatipriN enntlier to fill. this ftvnt:tion-

•
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August 27, 1971

September 9

October 6

October 15

October 26

October 28

November 11

December 3

December 15-17

Satellite Communications

Meeting with Hinchman, Lasher, Hatfield, Ewing
on DOMSAT analysis requirements.

Hatfield submitted preliminary report on
domestic satellite orbit utilization. (SC1)

Hatfield submitted preliminary calculations of
satellite interference. (SC2)

Draft report of detailed interference
calculations submitted to Lasher. (SC3)

Supplementary calculations concerning
interference, and copy of interference
computer program sub!aitted. (SC4)

Brief statement of conclusions of interference
report and supplementary material submitted.
(SC5)

Whitehead Statement on DOMSAT issued
reflcting in part Hatfield analysis. (SC6)

Participated in review of SRI study effort.

Further conclusions concerning DOMSAT
opportunities submitted. (SC7)

Participated in review of Ross TEC and SRI
DOMSAT study effort.

Submitted draft of final report on ::Domestic
Satellite Orbit/Spectrum Utilization. (SC8)

Attended meeting with NASA (Sam Fordyce) and
contractors regarding orbit/spectrum
utilization.

December 29 Work to provide satellite communication cost
information initiated with ITS. (SC9)

January 17, 1972 Development started on launch cost computer
program. (SC10)

January 19 Comments on Ross TEC Report Submitted toLasher. (SC11)

January 26 Meeting with Lasher, Nelson, and Hatfield todiscuss Ross TEC report. (SC12)

February 1 Report on computer subroutine to calculateinterference in FDY/FM systems. (SC13)



February 10 Submitted report "a General Analysis of
Domestic Satellite Orbit/Spectrum Utilization
to Hinchman. (SC14)

March 20 Statement from OTP releasing above report to
NTIS, and subsequent Press Release. (SC15)

April 3 Request from Lasher for additional work on
DOnSAT issue. (SC16)



I.
1 0.

DRAFT September 9, 1971

DOMESTIC SATELLITE ORBIT UTILIZATION

Preliminary Conclusion 

On a technical basis, it appears that all of the currently

proposed domestic satellites can be successfully accommodated

in the geostationary orbit.

Assumption 

Service to Alaska will be provided by the satellite(s) of a

single applicant because of economic considerations.

Basis

This conclusion is based upon the following reasoning:

1 There is approximately 700 of useful orbital arc

for coverage of the contiguous U.S. (CONUS) for

earth station elevation angles greater than 10°.
2. There are applications for 24 orbital slots, but 4

of these are designated for ground spares.

Considering number 1, an orbit spacing slightly
greater than 3° is indicated - including Canada's

intention to put up 2/3 satellites.

3. In view of: (a) the relative homogenuity of the

proposed satellites, (b) earth station antenna

characteristics, and (c). rudimentary signal/

interference requirements; such a separation
appears feasible and is supported in part by the
proposals themselves (see paragraph 4).



1
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3

4. The WTCI and Hughes' applications actual117- request

3
o 

spacing for their systems. Of these two, the

Hughes' analysis is more detailed. It concludes

that 3° spacing is adequate for its own satellites,

and their satellites could be located "within 3 to

5
0 
of other satellite systems using the same

frequency bands (depending upon the other satellite

system design). - TCI references the North American-

Rockwell Coordination Analyses and states that:

"Several additional satellites ar perMitted by 3
o

spacing and system calculations indicate this to be

feasible." The RCA application proposed 
40 spacing

of its satellites. The COMSAT and ATT/COMSAT

applications propose alternating their satellites

at 5° spacing (in accordance with the FCC guide-

lines). COMSAT has a detailed analysis and a

summary table which shows required satellite spacing

as a function of the type of signal and for typical

earth station equipment. The spacings range from

1.3° to 4.3°, but the 4.3° is footnoted with the

comment that "it reduces to 3.00 by cross polariza-

tion with respect to the interfering satellite ...

(and) that + 2.5° orbital spacing between satellites

would be theoretically possible." The ATT/COMSAT

proposal contains a detailed analysis for 4.5
0
 which

shows protection margins consistent with the analysis

given by COMSAT.. The MCI proposal also uses 5°

spacing, but their analysis is not detailed. WU use.:

70 minimum spacing, but notes th:It 2.50 spacing

would be possible with cross pol*,rization.
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5 • Any concern that this 3
0
 spacing would not be adequate

is partially alleviated by the following:

(a) Economic factors may limit the actual number of

satellites placed in orbit.

(b) It will probably prove most economical for

successful applicants to share orbiting spares,

and/or to enter into agreements calling for other

applicants to handle the service of an applicant.

experiencing a major failure --'thereby decreas-

ing the number of secondary/spare satellites in

orbit.

(c) Ground spares could occupy the same slot as the

satellite it is replacing.

(d) There are tradeoffs available which would permit

a decrease in capacity in exchange for decreased

orbital spacing.

(e) There is some flexibility in moving the satellites

in orbit to reduce interference on a case-by-case

basis.

(f) Only 11 of the satellites are designated as

"primary," and these can be given added protection.

(g) More extensive use could be made of spot beams

to high traffic density locations or regions of

interest to a specific applicant - thereby

permitting additional spectrum sharing.

(h) The possibilities of using other bands have not

been fully exploited.

(i) The Canadian satellites are intended to cover a

different geographic area, and this should

diminish the sharing problem with them.
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(j) There may be certain operational procedures and

detailed engineering design improvements that

could be pursued, if there are any residual

interference problems.

6. A preliminary plan demonstrating the feasibiliy of

accommodating currently proposed satellites is

attached.



A PRELIMINARY PLAN FOR DEMONSTRATING THAT ALL CURRENTLY PROPOSED

SATELLITES CAN BE ACCOMMODATED IN THE GEOSTATIONARY ORBIT

1. For this exercise, the proposals will be grouped as follows:

(a) Dual COMSAT, AT&T-COMSAT, MCI

(b) Single RCA, HUGHES, WTCI, WU

(c) Dual-Mixed FAIRCHILD

Dual indicates that these offerors propose both horizontal

and vertical polarization as well as. offset channels.in

their 4GHz down-link. Single indicates that that group

employs a single polarization and no offset channels in

their down-link. Dual-Mixed indicates that the offeror

uses a mixture .of polarizations depending on channel and

the geographic coverage of the spot beams. (See attached

summary of frequency plans.)

2. It is assumed that only the 20 in orbit satellite slots

will be assigned (i.e., none for ground spares).

3. The companies in group (a) propose 5
0
 spacing, but

analysis indicates that 4.5° would still give satisfactory

performance. This group involves 8 satellites which would

require 31.5° degrees of orbital arc at 4.5
0
 spacing.

4. By alternating the polarizations and offsetting the channels

of the satellites in group (b), 2.5° separation appears

satisfactory. Since this group involves 10 satellites,

22.5° of orbital arc would be required.

5. The Fairchild proposal is unique and initially a full 5°

separation is assumed necessary.

6. These 3 groups, in turn, must be separated. This require:;

an additional 10°.

7. Adding the above requirements gives a total of 69° which

is consistent with that available.
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NOTES: The changes to proposals 
appear minimal, 

although

the spacing requirements 
for those system

s using

a single dish (with dual f
eed) to cover tw

o adjacent

satellites must be re-eval
uated.

The Canadian satellite r
equirements are n

ot considered.

Stationkeeping accuracy
 of + 0.1° is ass

umed.
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October 6, 1971

D. N. Hatfield/0T

Domestic Satellite Orbit Assignments

Lt. Col. Lasher, OTP

Over the past two weeks I have reviewed the interference calcuLltions of
the applicants, and I have completed some preliminary 4/6 GHz cal-
culations for a specific orbital configuration. The configuration is
similar to the one I distributed with previous material, and the calcula-
tions are for nominal 1200-voice circuit per channel FID:A/FM systems.
‘..orst-c;--..,e assumptions vi-erc made, e.g., the smallest Till antonaas
were used. I am in the process of completing a detailed report on the &e
calculations but, in the meantime, will present the general results hert.

The interference in pWpO for this particular configuration is shown in
the follov_ing table:

Interference (pVip0)

Sate'lite Downlink Total

TCI 170 ZZO 390
RCA 680 1,170 1.850
ii 610 490 1,100
wu 1,630 550 2.200
F 510 10,600 11,110
ATT 370 CO 450
CS 4,130 2,740 6,970
MCI 4.190 870 5,060

The downlink interference includes the undesired signals from all other
satellites and the Canadian satellites an well. The uplink interference
iucludos the undesired signals from all earth stations. Note Low ....heec
col-r2pare v‘ith the CCI a recornrr,endation of 1, 000 pVip0 total. The ( 171 g.
lir1c. performance appears adeciv.:Lte in all but the three cases
Union. COM3AT. and MCI) where the applicants propoae 32/45-ft
antennas. Generally speaking1 past ana.lys,.)3 have assu-ned that if the
downlink perrormance is acceptal=1‘.., then the uplin% performance will
also be acceptable, due to the greater antenna directivity at 6 GHz.
This is trua, however, only if the Earth Stations have similar charac-
teristics. In this case they are not. For example, AT&T proposes
an uplini: EIRP of 93 dBW, and Fairchild propose* 73 dB\Al. This
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accounts for part of the wide .:riation.s in uplink interference power.

Another factor 13 that these calculations are based on the assumption

that Canada will be transmitting with antennas as small as Z6 It.

This increases the uplink interferon.ce to our satellites.

If. all applicants went to 9E-ft antennas for this rpm/rm roulti.channel

telephony service (as many do for their major terminals), then the

downlink prfor;riance w1U be satial'actory for all as shown in tic taLk:

Interference (pWp0)

•98 ..ft antennae and adjusted Earth Station EIRP*

Satellite Downlink Vplinl Total

TCI 70 90 160

RCA 270 130 400

H 610 590 1200

VU 330 170 500

r 510 720 1230

ATT 370 270 640
C5 530 230 760

MCI 520 210 730

The uplink interference is also satisfactory if the Earth Station Fanps
are made uniform (e.g.. 63 dBW). The total interference for Iltighes
and Fairchild excoed the CCM. recommendation slightly (less than
1 d13), but this is not considered serious. The uplink interference to

the Hugs satellite 13 predominantly from the link to its other satellite

spaced 3 away. The interference in the case of Fairchild La pre.
dominantly from the Canadian satellites. Since Fairchild uses spot
beams and since this additional discrimination toward Canada was not
Included in the calculations, the interference should be less.

The limitation3 on Earth Station trans:r,itter power implied above secl-:i

reasonable. especially since it may aid in reducing the interference to

syztca.

We are currently preparing a computer program to calculate i:Iterfer-

once, It will enable us to evaluate differcnt orJit configuratic;ns, bther

services (e.g., vic:co), afferent antenna siztss, etc. in an efficient
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manner. The preliminary calculations contained herein were done
manually. However, I beliove thoy confirm our previous conclu3ion
that there is adequate orbital arcippectrum available 0 accommodate
the preGently proposed Domestic Satellites a certain additional con-
straints are placed on them. The details of these manual calculations
will be presented in tabular form, along with supporting material in
the report which is in preparation.

Dale N. Hatfield

bcc:
IL Salamani
D. Hatfield
subject
daily
OT

DNHatfieldfcajurgens
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October IS, 1971

PSD/DNH

DOMSAT Orbit/Spectrum Utilization Working Paper

Lt. Col. Lasher, OT?

Enclosed is a draft copy of the detailed report on the interference
calculations that I mentioned in my memorandum of October 6. In
the period since this report has been prepared, we have completed

the writing and debugging of the computer program to do these cal-
culations. We are currently running the program to verify my manual
calculati();..; contained in the report. We are also using the program

to evaluate alternative orbit arrangements and the various tradeoffs.

We will incorporate the results in a supplement to the current report.

I would appreciate any comments on the report. I have tentative plans

to he in Washington the week of October 26-29.

Dale N. Hatfield
Policy Support Division

Enclosure

SC3



DOMESTIC SATELLITE ORBIT/ SPECTRUM UTILIZATION

-Working Paper --

Draft - Dale N. Hatfield October 12, 1971

1.0 Background and Assumptions

In the previous analysis of the orbit utilization problem, it was

concluded that there was adequate arc/ spectrum to accomodate the

present DOMSAT applications if only a single applicant was •required

to serve Alaska. This conclusion was based on a very general analysis

of the interference situation. In this paper, specific orbit locations

for the satellites of each applicant are proposed, and interference levels

are computed for nominal 1200-voice circuit per channel FDM/ FM

;systems. The calculations indicate that the applicants can all be

accommodated if certain modifications to the proposals are required.

The particular orbit arrangement given here assumes that RCA would

serve Alaska and that no other applicant would be required to do so.

This arrangement should not be construed as an optimal or recommended.

allocation. It is advanced solely to show the existence of a feasible

solution and to indicate the nature of the required modifications.

Objections to any arrangement to accommodate all applicants

probably will be of two types. First, those applicants who want the

FCC to grant them an exclusive license may argue that there is too

much technical risk in making the assignments at the spacings used

in this analysis, even though the interference calculations indicate

acceptable performance. To counter this argument, conservative

assumptions must be maae in the interference computations and the

factors contained in the original general analysis must be recalled.

The second objection may be from individual applicants who argue
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that their particular orbital allocation is less favorable than another s' ,

putting them at a competitive disadvantage. This could be a legitimate

complaint, and further study wi.a be needed to insure an equitable

allocation.

In the analysis which follows, both the uplink and downlink

interference will be computed. These two cases and supporting

derivations arc given in figures 1 and 2. A maximum total of 1000 plArp0

of added noise (interference) is generally agreed to as the criterion

for acceptable performance. This arbitrary choice is consistent with

CCIR recommendations and the applications. Allowing more noise in

the satellite link at the expense of noise in other portions of the system

would permit closer spacing.

It will be assumed that the angle between two satellites as

observed at an earth station is equal to the satellite spacing in degrees

of equatorial arc. This is a conservative assumption in that the former

angle is always greater than the latter, and hence the computed inter-

ference will be slightly higher. For the analysis a nominal 1200-voice

circuit per channel (transponder), FDM/ FM system with an RMS

modulation index of 0. 6 and a top baseband frequency of 5. 5 MHz is

assumed. This nominal system is the same as that given by COMSAT

in their Comments dated 12 May 1971, and it is generally representative

of voice circuit systems. It is assumed (with some precedent) that

acceptable performance in this case would allow acceptable performance

of other services. This assumption will be reviewed in a subsequent

analysis.

Isolation between adjacent satellite links using the same

frequency band is obtained by taking advantage of any or all of the

following:

(a) the directional properties of the earth station antennas

(b) cross polarization discrimination

2



Figure 1. Downlink Interference
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Figure 2. Uplink Interference
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(c) the interference reduc
tion factor associated

 with FM

(d) interleaving (offsetting
) carrier frequencies.

Antennas proposed for 
earth stations are di

shes ranging in size f
rom

32 to 98 ft in diamete
r. The isolation a2vail

able from the spatial

directivity of these ant
ennas is assumed to b

e in accordance with

figure 3 which is from
 a recent COMSAT re

port. The gain and si
delobe

suppression [32-25 log (0)]
 indicated are also 

consistent with CCIR

recommendations and 
specifications in the a

pplications.

Polarization discrimi
nation outside the mai

n beam of the

antenna is assumed to
 be an additional 10 d

B. This is the figure

recommended by CCIR 
and generally suppor

ted by the applicants.

The signal-to-interfer
ence (SIR) ratio in th

e worst case

(highest) telephone chan
nel is related to the 

carrier-to-unwanted n
oise

(CNR) at the input of the
 receiver by an expres

sion

.1 
• it.)

SIR = B ch"

where B is the interferen
ce reduction factor. The factor B depends

upon the modulation charac
teristics of the wanted 

and unwanted signals

and the separation of thei
r carrier frequencies (of

fset). For the

parameters, of the FDM/ F
M system assumed in this 

analysis, B is

computed to be approximat
ely 25 dB when the carrier

 frequencies are

the same. If the interfering signal is 
offset 20 MHz (half the 

channel

width), then B is approxim
ately 17 dB greater or 42 d

B. In such a

situation the desired cha
nnel may receive noise fro

m both the 20 MHz

higher and the 20 MHz l
ower interfering channel, a

nd hence this must

be reduced 3 dB to 39
 dB. These figures were co

mputed independently

in accordance with a 
COMSAT report. With no offset the 25 dB 

figure

is consistent with th
ose given by the applicants,

 i. e., AT&T, 24.7;

RCA, 26. 8; and GT&E,
 24. The slight differences

 in systems account

for the variation. The additional isolation pro
duced by offsetting (inter

-

5
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Priitort hill Val 14) vp. ; :I ilgin a t3ritionitik: ri01,1

antenna efficiency and [.3Z - 2.5 log (0)] sidelobes (from

comSAT Report DS-1 -6S).
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F1g4 ORBIT ARRANGEMENT AND EARTH STATION PARAMETERS

Longitude ('W)

Spacing

Satellite

I. 
1335 1310128.5 124.5 122.0 119.0 116.5

1 el Q I 01.r2.5 72.5 7-4.0 2.5 3.0 2.5°''-2.
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EID
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00
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N
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RO Ant

---

-

EIRP

85dew

VT

Ectrfh Station Chorpcteristics



leaving) the channe
ls is open to more questi

on. Many applic
ants do not

address this issue 
since they do not propose

 interleaving. The 42 dB

figure is, however
, consistent with that giv

en in the COMSAT
 Comments

and is 2.2 dB less
 than the figure used by A

T&T.

2. 0 Proposed Orbit Locat
ions

The specific orbit loca
tions proposed for this

 analysis are

illustrated in figure 
4. The assignments were

 made in a large
ly

7,rhitrary fashion wi
th the following exceptions

:

(a) the 12-channel and 24-c
hannel systems wer

e separated

(b) RCA was given
 locations consistent wit

h the assumptio
n

that they would be award
ed the Alaskan serv

ice

(c) the Canadian Telesat or
bit locations were 

determined

from their published des
criptions.

The orbit spacings sho
wn are the nominal va

lues. The

applicants propose sta
tionkeeping accuracies o

f +0. 1° which me
ans

under worst-case c
onditions the satellites co

uld be .2° closer.
 These

conditions were not in
cluded in this analysis be

cause (1) the p
robability

of both satellites 
being at their extremes at

 the same time is 
small,

(2) at the closest 
spacings used (2.5°) the in

crease in interfe
rence would

be 1 dB or less, a
nd (3) an increase in inte

rference by move
ment to

one side is often o
ffset by a decrease in inte

rference from the 
other side.

Also shown in the figu
re are the earth station 

EIRPs and the

antenna sizes for Re
ceive/ Transmit (RI T) an

d Receive Only (R
O) sites

as proposed. All applicants propose sat
ellite EIRPs very 

close to 33 dBW

and no differe
nces in satellite EIRPs a

re assumed. The ar
rows inside

the satellite re
presentations show the as

sumed polarization
 of the

satellite antenna a
nd the "0" and "E" refer 

to the "odd" and "
even"



channels, respectively, where the even channels are offset 20 MHz from

the odd channels. In some instances these will be different than that

proposed by the particular applicant, but such modifications are of a

minor nature.

3.0 Interference Calculations

In the subsections which follow, the total 4/ 6 GHz interference pov.-er

will be computed for the systems of each applicant using the assumptions

given in section 1. 0 and the orbital assignments and system parameters

shown in figure 4.

3.1 Western Telecommunications (WTCI)

The two satellites of this applicant are located adjacent to one

another at the western edge of the useful arc. \VTCI proposes the use

of dual beam dish antennas so that both satellites can be simultaneously

covered by a single antenna. This necessitates that their two satellites

lie within a few degrees of each other.

It is clear that the links from the more easterly satellite

(WTCI
2
) will experience more interference than the one at the extreme

west edge (WTCI1
). Therefore the computations in Table lA and

Table 1B are for the former. The 4/ 6 GHz, 60 ft in diameter antenna

with an EIRP of 84 dBW was used in the calculations.

These tables show that the interference is 173 pWp0 on the

downlink and208 pWp0 on the uplink with spacings as shown in figure 4.

The total of less than 400_ p\Vp0 is well within the 1000 p\Vp0 limit.

It is interesting to note that the uplink interference power is greater than

that of the downlink. This is the opposite result of what would be obtaine7:

if the systems were homogeneous since the earth station antennas are

8
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TABL lA
4GHz DOWNLINK INTERFERENCE TO THE TCI2 EARTH STATION FROM:
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9 25

799 2

- 5 3

5

<-99 -85 0

3

TCI proposal is unique in that each satellite will use only every other channel. Thus the intE
offset a full 40MHz. The Interference Reduction Factor is estimated to be greater than 99dB in thf
AT&T application)
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TABLE lA

4GHz DOWNLI7K INTERFERENCE TO THE TCI2 EARTH STATION FROM:
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.s unique in that each satellite will use only every other channel. Thus the interfering carriers are
:z. The Interference Reduction Factor is estimated to be greater than 99dB in this case. (Reference:
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more directive at 6 GIN than at 4 GHz. In this case, however, other

applicants are proposing smaller antennas than WTCI in some instances

(notably RCA as well as Canada), and different EIRPs.

WTCI also proposes Receive Only (RO) stations with antennas

as small as 20 ft. This would decrease the antenna suppression by as

much as 14 dB with a corresponding increase in noise power. It is

assumed that the service requirements of these terminals is consistent

with the degradation in performance.

3.2 RCA

Two of the satellites of this applicant are located adjacent to

each other and east of the two WTCI satellites as shown in figure 4.

eihe third satellite is located to the east of the two Hughes satellites.

These locations are consistent with the assumption that RCA will serve

Alaska. The spacing between the two adjacent RCA satellites (RCA1 
and

RCA
2
) is 4° as they requested. RCA used a tradeoff analysis involving

minimizing sun outage time and reducing interference on one hand

(requiring a wide spacing) and staying within the spacing requirements

for serving both satellites from a single antenna with dual beam. Even

at 4° their analysis indicates total interference power greater than

1000 pWp0 for 32 ft antennas, and they make little comment about this

fact. For the purpose of this analysis, 60 ft antennas (which are also

proposed by RCA) are assumed. In other sections evaluating inter-

ference caused by RCA earth stations, 32 ft antennas are substituted.

The resulting interference calculations are shown in tables 2A and.2B.

The interference to the RCA
1 
links should be less than that of RCA

2 
and

are not considered.

The uplink interference is 117,3 pWp0 and the downlink inter-

ference is 683 pWpO, resulting in a total Of approximately 1860 p\VIDO.

9
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1
This is approximately 2. 5 dB greater than the 1000 pWp0 limit referenced

earlier. Note that the interference is almost entirely due to signals from

RCAI s own satellites. For example, the 4 CHz downlink interference

for RCA
I 
consists of 500 pWp0 of interference from RCA

2 
and only

183 pWp0 from other systems. In RCA' s own analysis they assume

slightly greater antenna suppression and a 26. 8 dB Interference

Reduction Factor which gives almost 50% lower interference. Since

the allocation (spacing) is in accordance with RCA' s application, since the

interference is predominantly from RCA' s own system, and because

their calculations were based on a more detailed analysis of their own

system, this level of interference is not considered objectionable.

3.3 Hughes

Between RCA
2 
and RCA

3 
are the two satellites of Hughes. They

are spaced at 30 in accordance with their application and they are cross-

polarized and frequency interleaved with the RCA satellites. Hughes

refers to a similar tradeoff study of the spacing and specifies that a

"soft optimum" between 2.50 and 3.00 be used. The Hughes inter-

ference analysis is in terms of signal-to-noise ratios for video

transmission. The calculations for FDM/ FM are contained in the

GME applications for Earth Stations which will use the Hughes

satellites. Those calculations and the calculations in this section

(tables 3A and 3B) are based on the 98 ft Earth Station antennas proposed

for FDM/ FM transmission. Hughes also proposes the use of smaller

antennas for use at video RO sites. These will be considered in a

subsequent analysis.

__. •
The total interfeienee predicted for H

I 
is about 1100 pWp0. This

is slightly in excess of the arbitrary limit. The downlink interference
. .

is primarily from the companion Hughes satellite (500 pWp0 out of the

10
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total zf. 614 pWp0). The uplink int.:.'2%1erence is about evenly divided

between the radiation intended for the other Hughes satellite and the

interference from the Canadian links. Since the spacing between the

two satellites is in accordance with their application, since the downlink

interference is predominantly from their own satellite, and since the

differences in geographic coverage of the Canadian and Hughes

satellite will tend to diminish the interference from that source, this

level of interference appears reasonable.

3.4 Western Union

The three satellites of this applicant have been alternated

with the three Canadian satellites and are cross-polarized and frequency

interleaved with them. WU proposes the use of 45 ft antennas for T/R

Earth Stations and 32 ft antennas at RO terminals. The calculations

in this section (tables 4A and 4B) are based on the 45 ft antennas.

The indicated interference is 1651 pWp0 in the downlink and

549 pWp0 in the uplink. WU2 and RCA3 both contribute 640 pWp0 of

interference to the downlink. The 5° spacing to these two interference

sources is clearly inadequate for the 45 ft antennas proposed. If 60 ft

antennas were required of this applicant, the total downlink interference

would be reduced by about one-half to a more acceptable level. Further-

more, it would reduce the interference produced in other systems.

A further evaluation of this situation is contained in section 4.

3.5 Fairchild

In this proposed arrangement, the two satellites of this applicant
•

are spaced 4.5° apart between the 12 transponder and 24 transponder

groups. Earth Stations with 98 ft antennas are proposed and used in the

Anr-

11
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1

interference analysis (tables 5A and 5B). Note that no polarization
isolation or interleaving advantage is assumed.

The downlink interference is calculated to be 491 pWp0. Asnoted before, it is often assumed that if the downlink interference isacceptable then the uplink interference will also be acceptable becauseof the additional antenna directivity at 6 GHz. This is not the
case in this situation because of the inhomogenity in uplink parameters.The downlink parameters are homogeneous because of the maximum
flux density limitation and uniformity of desired coverage area. Theuplink power outputs vary from 12 W (Fairchild) to 3 kW (RCA and
others) per carrier and E1RPs vary from 73 dBW (Fairchild) to 93 dBW(AT&T). In the present case, the uplink interference is totally
unacceptable for Fairchild since it is over 10 dB above the criterion.

3.6 AT&T

The applications of AT&T, COMSAT, and MCI-Lockheed arefor similar 24 transponder _systems and they have been grouped togetherin the eastern part of the orbit. AT&T also proposes 98 ft antennas. Theinterference calculations are shown in tables 6A and 6B.
The downlink interference power is 373 pWp0 and the uplinkinterference power is 76 pWp0 for a total of 449 pWp0. The uplinkinterference is low because of the relative EIRP being proposed for theearth stations (93 dBW) especially in relation to the Fairchild stations(73 dBW).

3.7 COMSAT

The interference computations for COMSAT are shown in tables' 7A and 7B assuming their use of 32 ft antennas as proposed. For thewestern-most satellite, the downlink interference is computed to be
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4, 231 pWp0 and the uplink interference is computed to be 2, 739 pWp0

for a total of 6, 970 pWp0. This is almost 8 dB above the 1000 p\VpO

cfiterion. However, closer examination of the COMSAT applications

reveal that they are proposing the use of 32 ft antennas in Alaska

only. If RCA is given the exclusive right to serve Alaska, then

COMSAT would be using only 98 ft antennas in CONUS. With a 98 ft

antenna the downlink interference would be reduced to only 530 pWp0

Further changes to reduce the uplink interference are discussed in

section 4.

3.8 MCI

The interference calculations for the western-most MCI

satellite (MCIi) are given in tables 8A and 8B. The downlink and

uplink interference for a 32 ft antenna and an EIRP of 85 dBW are

computed to be 4, 185 and 869 pWpO, respectively. Since MCI proposes.

to use the 32 ft antennas at all locations, this is the best performance

that can be expected. The great majority of the downlink interference

comes from the four closest satellites. If 60 ft antennas were employed,

the downlink interference would be reduced to approximately 1300 pl,Vp0

and it would be reduced to approximately 400 pWp0 if 98 ft antennas

were used. The interference calculations given by MCI in their

application are not sufficiently detailed to permit an evaluation of how

they intended to meet performance objectives in terms of interference.

It would appear that with the 32 ft antennas, the interference would

exceed the CCLR Recommendations at the 50 spacing they propose

between their own satellites.
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4.0 Discus
sion

Table 9 sum
marizes the

 interferenc
e levels ca

lculated in s
ection

3. 0. The 
downlink per

formance ap
pears to be 

adequate in 
all but

three cases 
- Western U

nion, COMS
AT, and MC

I. As note
d in section

3.7, howeve
r, COMSAT

 only propos
es 32 ft ant

ennas in Ala
ska and if

RCA was e
xclusively au

thorized to 
give this se

rvice all of
 COMSAT' s

remaining C
ONUS statio

ns would use
 98 ft antenn

as. With 98 ft an
tennas

the downlin
k interferenc

e would be ju
st 530 pWpO.

 The two re
maining

cases - Wes
tern Union a

nd MCI - ar
e more diff

icult to reso
lve. Both

propose rela
tively small

 antennas - 4
5 ft and 32 f

t, respectiv
ely.

The total We
stern Union

 interference
 is not cate

gorically un
acceptable.

An increase
 in antenna 

size to 60 ft 
would reduc

e the downli
nk inter-

ference from
 1650 to 528 

pWpO, an acc
eptable level

. The crucial

fa( iof in th
e case of MC

I is whether 
or not the p

erformance 
would be

acceptable i
f their two s

atellites wer
e spaced at 

5° (as they 
propose)

and the 32 f
t antennas w

ere used. The 5° spaci
ng would re

duce the

interference
 by only 1 dB

. It is pretty cl
ear that the 

1000 pWpO

performance
 objective wo

uld not be me
t, but MCI' s

 definition o
f

acceptable 
performance

 for the servi
ces they exp

ect to offer i
s not

evident. Since the spa
cing used in

 this sample 
orbit allocat

ion is

comparable t
o the spacing

 they actually
 propose, it 

could be arg
ued

that the alloc
ation would b

e acceptable.
 As noted in 

section 3.8,

increases in
 antenna size

 to 60 ft and 9
8 ft would re

duce the dow
nlink

interference
 to approxima

tely 1300 and
 400 pWpO, res

pectively.

Because of t
he limitations

 on maximum
 flux densitie

s incident

on the earth
, the satelli

tes are all rel
atively homog

eneous. Th
ey all

propose sate
llite EIRPs #

of about 33 dB
W. This tend

s to simplify
 the

downlink int
erference situ

ation. This is not th
e situation in

 the uplink

case. AT&
T, for examp

le, proposes
 an earth stat

ion transmitt
er power
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