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AGENDA

MSAT INDUSTRY BRIEFING - SEPTEMBER 9, 10, 1982

NATIONAL LI1BRARY AND PuBLIC ARCHIVES - MAIN AUDITORIUM |
395 WeLLINGTON STREET, 0TTAWA

CHAIRMAN - DR. R.W. BReITHAUPT

THurRspAY, SEPTEMBER 9

MorNING
1. WELCOME AND OPENING REMARKS
2. INTRODUCTION/ORGANIZATION
3«  ProcrAM BACKGROUND AND OVERVIEW
oF PHase A ResuLts
CoFFeE BrReAk
. MSAT SysTeEm CoNCEPT
5. DND SysTEM REQUIREMENTS
QuesTIioN PERIOD
- BREAK FOR LUNCH
AFTERNOON
6.-  MSAT PHase B Work PLAN -
INTRODUCTION
7.  MSAT ProcRAM DEFINITION
8.  MSAT SysteM DEFINITION
9. SysteEM STUDIES
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10- SpACE SEGMENT
11- GROUND SEGMENT
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PURPOSE OF BRIEFING
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DESCRIBE PHASE B WORK PLAN AND CONTRACTS

UPDATE MSAT PROGRAM STATUS
OBTAIN FEEDBACK FROM INDUSTRY

 REVIEW PHASE A RESULTS
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GOVERNMENT OBJECTIVE OF THE HSAT PROGRAM

PRIMARY:

TO FOSTER THE DEVELOPMENT OF NEW MOBILE SATELLITE
TELECOMMUNICATIONS SERVICES IN CANADA, WHICH SATISFY URGENT
NATIONAL NEEDS FOR IMPROVED PUBLIC AND CIVIL GOVERNMENT MOBILE
COMMUNICATIONS TO UNDERSERVED AREAS OF CANADA, AS WELL AS DND
REQUIREMENTS FOR EXPERIMENTAL SATELLITE COMMUNICATIONS SERVICES.

SECONDARY:

TO FOSTER THE DEVELOPMENT OF SPACE SYSTEM TECHNOLOGY AND
COMPETENCE IN THE PRIVATE SECTOR IN CANADA.

THROUGH

* DEVELOPMENT OF SYSTEM CONCEPTS, MARKET DEFINITION,
TECHNOLOGY DEVELOPMENT

* DEFINITION AND IMPLEMENTATION OF A -
DEMONSTRATION/PREOPERATIONAL SYSTEM

* RESOLUTION OF REGULATORY/POLICY QUESTIONS

- % ENSURING A TRANSITION TO OPERATIONAL SERVICES




MSAT Program Schedule

1980 | 1981 11982 11983 | 1984 | 1985|1986 (1987 | 1988 |1989 | 1990

Phase A | | _

Approval by Cabinet A

Phase B A _

Approval by Cabinet A

Phase CID IR RN

Submission to Cabinet A

Launch - 1 ' A

MSAT - : ' _ To Dec. 94

Communications Program - ’ W
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MSAT PHASE B ORGANIZAT 0N

INTERDEPARTMENTAL MANAGEMENT COMMITTEE
DOC CHAIRMAN & PROJECT LEADER - A. CURRAN

MSAT PROGRAM DIRECTOR
(DEPUTY PROJECT LEADER)
R.W. BREITHAUPT

. g |
[ [ T
WORKING GROUPS MSAT PROJECT MGR. MSéTWPRUGRAM MER.

J-L. MCNALLY . BOUDREAU
DOC/TELESAT | SPACECRAFT MGR. (H.RAINE) — COMM. PROG. & POLICY
DOC/DND ‘ MGR .
DOC/NASA —  SYSTEMS MGR. (J.D. KENT)

PROV. GOVT. USERS
FED. GOVT. USERS-
CARRIERS |
PRIVATE USERS

~ GRD SEGMENT MGR-
DSS CONTRACTS MGR-
PRODUCT ASS. MGR.
DND PAYLOAD M6R. (1.

(J. NICHOLSON)
(B. FORSTER)
(J. TENNUCT)
JEFFREY)

MARKET AND COMMERCIAL
VIABILITY MGR.

PROGRAM DEVELOPMENT
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PROGRAM BACKGROUND AND OVERVIEW

OF PHASE A RESULTS

AGENDA ITEM 3
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OUTLINE

MSAT PROGRAM BACKGROUND

MSAT SYSTEM

SCHEDULE =

MAJOR MILESTONES

L ONG-RANGE PLAN ‘
TECHNOLOGY OBJECTIVES

MSAT SERVICES

MSAT PROGRAM COSTS AND BENEFITS

MSAT PHASE A (CONCEPT_FEASIBILITY STUDIES)

PHASE A OBJECTIVES ,
LIST OF PHASE A CONTRACTS
OVERVIEW OF PROGRAM STUDIES
OVERVIEW OF TECHNICAL STUDIES
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ONE SPARE SPACECRAFT ON THE GROUND (PARTIALLY INTEGRATED)

ONE SPACECRAFT IN GEOSTATIONARY ORBIT IN THE VICINITY
 FAMILY OF GROUND COMMUNICATIONS TERMINALS FOR
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OCTOBER 1980 TO APRIL 1982
APRIL 1982 TO APRIL 1984
-APRIL 1984

APRIL- 1984 TO OCTOBER 1987
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MSAT PROGRAM SCHEDULE

ENGINEERING DEVELOPMENT

AND MANUFACTURING
FIELD TRIALS, AND INTERIM

PROJECT DEFINITION AND
TECHNOLOGY DEVELOPMENT
OPERATIONAL SERVICE

CONCEPT FEASIBILITY

Gouvernment du Canada
Ministére des Communications
N Programme spatial
LAUNCH
'EXPERIMENTS, DEMONSTRATIONS,

IMPLEMENTATION DECISION

PHASE A
PHASE B

" PHASE C/D
PHASE E .

Space Prog}am

" Government of Canada

l* Department of Communications
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MAJOR MSAT PROGRAM MILESTONES

JOINT DOC/NASA PLANNING AND FEASIBILITY STUDIES
STUDIES FOR MOBILE-SATELLITE DEMONSTRATION PROGRAM

CABINET SUBMISSION FOR PHASE A STUDIES

GOVERNMENT FUNDING APPROVAL AND START OF MSAT
PHASE A STUDIES IN CANADA

MOSST SUBMISSION TO CABINET ON FUTURE SPACE
PROGRAMS INCLUDING MSAT PHASE B

GOVERNMENT DECISION TO PROCEED WITH PHASE B
OF MSAT PROGRAM

DND DEFISION TO PARTICIPATE IN PHASE B

PHASE A COMPLETED

~ JOINT DOC/DND PHASE B TREASURY BOARD SUBMISSION

GOVERNMENT FUNDING APPROVAL FOR PHASE B
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PROPOSED LONG-RANGE PLAN FOR DEVELOPMENT OF COMMERCIAL
| MOBILE-SATELLITE SERVICES IN CANADA .
DEMONSTRATION MOBILE-SATELLITE FOLLOW-ON COMMERCIAL
COMMUNICATIONS PROGRAM MOBILE-SATELLITE SYSTEM
ROLE OF 1980-32 SPONSOR DEFINITION STUDIES ' ¢ PERFORM REGULATORY FUNCTIONS

Doc
1930- o DEVELOP POLICY AND REGULATORY

ASPECTS

1982-8/ e SPONSOR DEVELOPMENT OF SPACECRAFT
| _ AND'EARTH STATIONS |

1987-94 o PROVIDE SATELLITE FACILITY FOR.
‘ EXPERIMENTS.- -DEMONSTRATIONS AND
FIELD TRIALS

¢ PROVIDE SATELLITE FACILITY 0 -
CARRIERS FOR INTERIM COMMERCIAL
SERVICES
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PROPOSED LONG-RANGE PLAN FOR DEVELOPMENT OF COMMERCIAL

MOBILE-SATELLITE SERVICES IN .CANADA (conTINUED)

DEMONSTRATION MOBILE-SATELLITE
COMMUNICATIONS PROGRAM

FOLLOW-ON COMMERCTAL
MOBILE-SATELLITE SYSTEM

ROLE OF
INDUSTRY

(MANUFACTURING
AND CARRIER)

AND USERS

1980-32

1982-8/

1987-94

o ADVISE BOC ON USER AND SYSTEM NEEDS,
PLANS-AND OBJECTIVES

o PROVIDE TECHNICAL SUPPORT

o DEVELOP AND BUILD SPACECRAFT

o PROVIDE TECHNICAL SUPPORT |

L SPONSOR EXPERIMENTS, DEMONSTRATIONS ,
- AND FIELD TRIALS -

e PROVIDE INTERIM COMMERCIAL SERVICES

199

1987-90 o CONDUCT MARKET TRIALS
AND PLANNING

o MAKE DECISION ON FOLLOW-ON
COMMERCIAL SYSTEM

1990

1990-95 o -PROCURE COMMERCIAL
COSYSTEM

e START OF COMMERCIAL
~ OPERATIONAL SERVICES
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GENERAL TECHNOLOGY OBJECTIVES OF MSAT PROGRAM

TO DEVELOP AND DEMONSTRATE AN 800 MHz SATELLITE SYSTEM FOR:MOBILE

RADIO AND TELEPHONE SERVICES WITH THE FOLLOWING FEATURES:

- NATION-WIDE COVERAGE

-~ NATION-WIDE COMPATIBLE SERVICE

- TECHNOLOGY APPLICABLE TO FOLLOW-ON COMMERCIAL SYSTEM

- TRANSPARENT TO MODULATION TECHNIQUE OF MOBILE TERMINALS

TO DEVELOP AND DEMONSTRATE AN EXPERIMENTAL MILITARY EHF COMMUNICATIONS
SYSTEM WITH TECHNOLOGY RELEVANT TO FUTURE MILITARY OPERATIONS IN THE
- EHF FREQUENCY BAND,
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SPECIFIC TECHNOLOGY OBJECTIVES FOR 800 MHZ SYSTEM

. DEVELOPMENT OF 800 MHz SPACECRAFT TRANSPONDER AND ANTENNA ELEMENTS

. DEVELOPMENT OF LOW-COST MOBILE TERMINALS
| - COMPATIBLE WITH MSAT AND WITH FUTURE TERRESTRIAL SYSTEMS - |
- POWER AND SPECTRUM EFFICIENT VOICE PROCESSING AND MODULATION TECHNIQUES

- NEW TECHNICAL STANDARDS FOR MOBILE TERMINAL OPERATING IN AN INTEGRATED |
SATELLITE-TERRESTRIAL SYSTEM |

] EVALUATION OF NETWORK CONTROL OF MOBILE TERMINALS

0 EVALUATION OF SPACECRAFT PLATFORMS, DEPLOYMENT AND SATELLITE CONTROL

. EVALUATION OF PROPAGATION LOSSES |
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MSAT SERVICES.




0000000000 |
00000600600
00600000000
ane see b

d0000000000
000 oensnce |

,
088000 N000 |
00800008 0e
Q0090000000 j
aee 3
080 00sd0000
0000000000
20000000000

[T -
CITIIIITITY
d00ecanadse |

sesestessae 1
scetcesonse i
s0sescssses §
sevsssasose
sesgenessee 3
sccssseosss i
cessetdesss
sescescssse I
desesseesss |
° i

.

[%2]

[~4

$

2
88

v

e 3

S E
OEf B
2E 2
S &
= .
153
§3 5.
3¢ 92
88 ¢
]

[~4

8

3

c
Q93
SE

fod
88
35 §
cE W
e ks
EE <
1y
88 &
-

SATELLITE SERVICES TO BE PROVIDED ON MSAT

PUBLIC MOBILE TELEPHONE AND MOBILE RADIO SERVICES (806-890 MHz)

1.

EXPERIMENTAL MILITARY EHF SERVICES (20/44 GHz)

2,

DATA COLLECTION (401-403 MHz) (OPTION OF INTEREST TO DOE)

3.

EMERGENCY BEACON MONITORING FOR SEARCH AND RESCUE (406.1 MHz)

b,

(OPTION OF INTEREST TO DOT)
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COMMERCIAL UHF MOBILE-SATELLITE SERVICE

STATIONS - LAND VEHICLE. SHIPBORNE. PORTABLE, AND AIRCRAFT
SERVICE - FULL-DUPLEX MOBILE TELEPHONE;.RADIQ; DATA

AREA - CANADA AND COASTAL WATERS

'FREQUENCY - SUB-BANDS WITHIN 806-890 iz ALLOCATTON

INTERCONNECTION - AMONG MOBILE.STATIONS; T0 TELEPHONE NETWORK
‘ OR TO BASE STATIONS




UHF |
MOBILE SATELLITE SERVICE

FIXED SATELLITE SERVICE

e

— WIRE
N o GATEWAY
STATION

| L TELCO
Q) , "

'MOBILE

SYSTEM CONCEPT FOR MOBILE TELEPHONE SERVICE
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DATA COLLECTION SERVICE (OPTION)

STATIONS - FIXED OR MOBILE DATA COLLECTION PLATFORMS

SERVICE - DATA COLLECTION FROM ENVIRONMENTAL SENSORS

TRIGGERING - TiME; EVENT. INTERROGATED

AREA -‘_WHERE SATELLITE ELEYATION GREATER'THAN 5 DEGREES

RATE | | - 2.4 KPBS AT EIRP OF 13pBW. LOWER RATES AT LOWER EIRP |

FREQUENCY - H01-403 MHz

INTEROPERABILITY - GOES DATA COLLECTION PLATFORMS
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EMERGENCY BEACON MONITORING SERVICE (OPTION)

FUNCTIONS - MONITORS EMERGENCY BEACON ON AIRCRAFT/SHIP/FIELD
PARTIES AND NOTIFIES SEARCH AND RESCUE CENTRES OF
EMERGENCIES
- CAPABILITIES - - CONTINOUS EARTH COVERAGE FROM GEOSTATIONARY ORBIT

- EARLY ALERTING CAPABILITY
- BEACON IDENTIFICATION
- COMPLEMENTARY TO SARSAT* CAPABILITY.

FREQUENCY - 406-406.1 HHz
BEACONS - UTILIZE SARSAT ELT# WITH IDENTIFICATION CODE
UTILIZE EMERGENCY POSITION INDICATING RADIO BEACONS
INTEROPERABILITY - SARSAT

* SARSAT: SEARCH AND RESCUE SATELLITE SYSTEM TO BE PLACED IN POLAR ORBIT

% ELT: EMERGENCY LOCATOR TRANSMITTER.
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MSAT PROGRAM COST ESTIMATES

1382 CANADIAN DOLLARS

TOTAL

2.2 APPROVED

PHASE A

5.0

-17.0

PHASE B

22.0  APPROVED

55.0
$60,0 M

'365,8
$385.0 M

PHASE C/D/E (PREL. ESTIMATE)

“420.8 NOT APPROVED

$445.0 M

TOTAL

FINANCING

DOC, DND AND OTHER CANADIAN PARTICIPANTS

FOREIGN PARTICIPANTS

COST RECOVERY FROM USERS
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MSAT PROGRAM BENEFITS

TYPE | , | RECIPIENTS
SOCIAL - IMPROVED MOBILE SERVICES FOR PUBLIC BEING SERVED
CANADIANS | INDUSTRY
GOVERNMENTS
~ BUSINESS
ECONOMIC CANADIAN CONTENT - - OVERALL CANADIAN ECONOMY
JOB CREATION | ‘ MANUFACTURING INDUSTRY
DOMESTIC SALES | ' TELECOMMUNICATIONS INDUSTRY
EXPORT SALES | ' ' USERS
- MORE EFFICIENT USER OPERATIONS - | .
TECHNOLOGY PATENTS | : MANUFACTURING INDUSTRY

SKILL DEVELOPMENT
MANUFACTURING PROCESS
NEW ‘PRODUCTS AND SYSTEMS
SPIN-OFFS

POLICY IMPROVED COMMUNICATIONS SERVICES CANADA
ECONOMIC DEVELOPMENT
INCREASE R&D
NATIONAL UNITY
ACCESS TO ORBIT AND SPECTRUM RESOURCES
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MSAT PHASE A (CONCEPT FEASIBILITY STUDIES)
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MSAT PHASE A OBJECTIVES
INFORMATION NEEDED FOR A DECISION ON WHETHER OR NOT-TO

TO PROVIDE MARKET, ECONOMIC, TECHNICAL, COST AND OTHER |
PROCEED WITH PHASE B.

TO EXPLORE THE USE OF SATELLITES TO IMPROVE MOBILE

COMMUNICATIONS IN CANADA.
TO DEFINE CONCEPTS AND PLANS FOR A DEMONSTRATION -

Gouvernment du Canada
COMMUNICATIONS SATELLITE MSAT.

Department of Communications  Ministére des Communications
Programme spatial

= o as Am ma W

Government of Canada

Space Program
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LIST OF PHASE A CONTRACTS

STUDY CONTRACTORS COST

1. MARKET AND ECONOMIC STUDIES

MARKET - STUDY : . - WOO0DS GORDON $200K
COMMERCIAL VIABILITY STUDY INTEL/TOUCHE ROSS : $200K

USER COST BENEFIT STUDY ~ SYSTEMHOUSE ~ | = $100K
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LIST OF PHASE A CONTRACTS (CONTINUED)

T STUDY | CONTRACTORS | COST

2. SPACE SEGMENT STUDIES

SPACECRAFT CONFIGURATION STUDIES | SPAR : $825K
ANALYSIS OF ALTERNATIVE SYSTEMS CAL . R $240K*
SPACECRAFT MODELL?NG PROGRAM - CAL ' - $ 25K
MULTIBAND USE OF LARGE REFLECTOR U. OF MANITOBA - $ 25K
SOFTWARE FOR MSAT STRUCTURAL - KENDALL $ 20K
CONFIGURATION

* JOINTLY FUNDED WITH DND
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LIST OF PHASE A CONTRACTS (CONTINUED)

STUDY - CONTRACTORS COST

3, GROUND SEGMENT AND SYSTEMS
ENGINEERING

CENTRAL CONTROL STATION SED ' $50K
GATEWAY STATION : , SED - $30K

800 MHz TRANSPORTABLE MOBILE ~ ANDREW ANTENNA $25K
ANTENNA

800 NHz SHIP MOBILE ANTENNA - CAL $25K

806~ 890 MHz NOBILE AND PORTABLE ADGA $50K
TERNINALS

MISSION OPERATION AND » ~ TELESAT $95K
AVAILABILITY ANALYSIS
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LIST OF PHASE AVCONTRACTS (CONTINUED)
STUDY CONTRACTORS COST
3, GROUND SEGMENT AND SYSTEMS
ENGINEERING- (coNTINUED)
- FREQUENCY INTERFERENCE | CAL $25K
MULTIPLE ACCESS STUDY» "MCS - $25K
SOFTWARE REQUIREMENTS GASTOPS '$50K
- APPLICATION DES SATELLITES UNIVERSITE DE SHERBROdKE $60K
AU DOMAINE DE‘LA RADIO MOBILE :
CANADIENNE
(PHASE 1 ET PHASE 2)
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LIST OF PHASE A CONTRACTS

STUDY | | CONTRACTORS CoST

4. TECHNOLOGY DEVELOPMENT

- SPACECRAFT FLEXIBILITY ASSESSHENT DYNACON | $20K
SPACECRAFT THERMAL CONTROL SPAR $20K
REACTION CONTROL SYSTEMS | sem | sk
SPACECRAFT DYNAMICS AND CONTROL ANCON. SPAR 60K
STRUCTURAL MODAL PARAYETERS Ul OF SHERBROOKE $25K

VECTOR QUANTIZATION LPC U. OF SHERBROOKE $30K
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OVERVIEW OF THE PHASE A MSAT MARKET STUDY
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OBJECTIVE

TO IDENTIFY USER REQUIREMENTS

FOR A SATELLITE SYSTEM PROVIDING
MOBILE COMMUNICATION SERVICES

IN THE 806 - 890 MHz BAND
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LICENCED MOBILE RADIOS IN CANADA
MARCH 1981

410,000
24,000

LAND — BASED

SHIPS

17,000

AIRCRAFT

TOTAL 451,000*

* INCLUDES ESTIMATED 49,000 MOBILE TELEPHONES
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PROBLEM AREAS IDENTIFIED BY USERS
IN NON-METROPOLITAN AREAS

% OF RESPONSES

NOISE, INTERFERENCE AND DISTORTION 51%
INADEQUATE RANGE | 41%
DELAY IN GETTING THROUGH | 14%
NO LINK WITH ASSOCIATED SYSTEMS 1%
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NO. OF MOBILES (0O0O’s)

PROJECTED MOBILE COMMUNICATIONS MARKET

900 =t
TOTAL
800 — MARKET
700 =
600 = 7~
POTENTIAL
500 — MSAT MARKET
400 —
300 —
P
/7
200 — /7
/.
MSAT MARKET
100—] PENETRATION
I ] [ 1
1981 1985 1990 1995 2000 YEARS
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OVERVIEW OF PHASE A MSAT USER COST BENEFIT STUDY
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OBJECTIVE OF USER COST BENEFIT STUDY

TO DETERMINE IN QUANTATIVE TERMS THE BENEFITS
MSAT USERS WILL EXPERIENCE VERSUS THE COST
INCURRED BY USING AN OPERATIONAL MOBILE SATELLITE
SYSTEM OPERATING IN 806-890 MHz BAND
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APPLICATION AREA

- MINERAL EXPLORATION

- FOREST INDUSTRIES
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- TRUCKING -
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USER COST BENEFIT STUDY

STUDY PARTICIPANTS

ESSO
PETROCAN

DOME <
GARNETT DRILLING

BC FOREST PRODUCTS

‘CNR

BC RAILWAYS
CPR

CAN TRUCKING ASSOCIATION
ONTARIO TRUCKING ASSOCIATION
CP TRANSPORT
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USER COST BENEFIT STUDY
APPLICATION AREA STUDY PARTICIPANTS
- FOREST FIRE FIGHTING ONTARIO MINISTRY OF NATURAL RESOURCES
BC MINISTRY OF FORESTRY
- COASTAL FISHING  NATIONAL SEA PRODUCTS
' - BC PACKERS
- EMERGENCY MEDICAL NOVA-SCOTIA MINISTRY OF HEALTH
ONTARIO MINISTRY OF HEALTH
- NETWORK, MAINTENANCE AND A.G.T.
CONSTRUCTION HYDRO QUEBEC
- LAW ENFORCEMENT _ | sq

RCMP
0PP
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CLASSES OF USER BENEFITS

INCREASES BUSINESS AND PROFIT FOR USER

UNMEASURED BENEFIT
8 LESS ISOLATION

USER COST SAVING
DAMAGE AVOIDED
8 LIVES SAVED

- TIME SAVING
8 OSAFETY
8 SECURITY

Gouvernment du Canada

Department of Communications  Ministére des Communications
Programme spatial

Government of Canada

Space Program

A
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OVERVIEW OF THE PHASE A MSAT

COMMERCIAL VIABILITY STUDY
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Programme spatial
OBJECTIVE
EXAMINE THE FUTURE USE OF MOBILE-SATELLITE SYSTEMS TO

COMPLEMENT TERRESTRIAL SYSTEMS FOR MOBILE SERVICES
EXAMINE ALL—TERRESTRIAL COMPETITIVE SYSTEMS
EXAMINE THE COMMERCTAL VIABILITY OF SUCH SYSTEMS

Department of Communications

Government of Canada

Space Program

i
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RESULTS OF COMMERCIAL VIABILITY STUDY

- PRELIMINARY PHASE A STUDY INDICATES THAT FOLLOW-ON COMMERCIAL
MSAT SYSTEM WILL BE VIABLE

= SATELLITE SYSTEM IS ESTIMATED TO BE MORE COST EFFECTIVE THAN
TERRESTRIAL SYSTEM FOR WIDE-AREA MOBILE COMMUNICATIONS

- LIST OF MAIN REPORTS FROM STUDY

TRAFFIC MODEL

FUNCTIONAL REQUIREMENTS
TERRESTRIAL SYSTEMS
ECONOMIC MODEL

INTEGRATED SYSTEM CONCEPTS
TERRESTRIAL SYSTEM CONCEPTS
FINAL REPORT




. '
1

Government of Canada
Deparstment of Communications

‘Space Program

Gouvernment du Canada
Ministere des Communications

Programme spatial

PHASE A TECHNICAI STUDY RESULTS

INDUSTRY BRIEFING

SepT. 9/10. 1982
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PHASE "A" RESULTS WHICH DETERMINE DEMONSTRATION SYSTEM DESIGN

(1)

[@3)

(3)

(4)

(5)

STUDIES INDICATED COMMERCIAL VIABILITY RESULTS ESTIMATE 22,000 USERS
BY 1994 JITH 140,000 USERS BY 2001,

DEVELOPMENTAL APPROACH - IS TO LAUNCH A DEMONSTRATION MODEL BASED ON AN
AVATLABLE BUS DESIGN WITH A UHF PAYLOAD WHICH WILL ACCOMMODATE UP 10
22,000 USERS,

'ENGINEERING STUDIES INDICATE THAT REQUIREMENTS FOR A DEMONSTRATION

MISSION CAN BE MET WITH 9.1 M. DIAMETER ANTENNAS.

IT IS PLANNED TO DEMONSTRATE HIGHLY EFFICIENT MODULATION SYSTEMS SUCH
AS, ACSB, RELPC, PELPC, AS WELL AS THE STANDARD H.B.F.M,

EARLY - DEVELOPNEIT OF RELIABLE, LGW COST GROUND BASED EQUIDMENT [S

ESSENTIAL.




! & . Government of Canada Gouvernment du Canada
Department of Commumncations  Ministére des Communications

" Space Proqrani. Programme spatial

CPOPBBRIGINS

L4
©
*
[ ]
.
L
L4
[ 4
L 4
L]

PHASE "A” RESULTS

. LIST OF REPORTS
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ROGR| UDIES

1.  “User REQUIREMENTS FOR A4MOBILE SATELLITE SYSTEM OPERATING IN THE
806-830 MHz Banp”, VoL. 1 - ReporT, VoL. Il - TaBLES anD AppEnNDICES, WooDs
GorDoN MANAGEMENT ConsuLTAnTs, ToronTO, OnT., SepTEmMBER 1981, DOC-CR-SP-81-025.

2.  "MSAT CommericAL ViABILITY Stupy”, ADGA ConsuLTinG GrRoup, OTTAWA, -
OnT.., MarcH 1982, DOC-CR-SP-81-046. '

3. "USER COST BENEFIT STUDY FOR A MOBILE SATELLITE RADIO SYSTEM”, SYSTEMHOUSE
Ltp., Ottawa, OnT. 3 Vorumes, DOC-CR-SP-82-02€, -027, 028.

4,  "MSAT Puase B ProJecT PLaN”, T.A. Eastianp, OrTaAwA, OnT. CcToBER 1981,
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SPACE SECTOR STUDIES

.5, "MSAT CanapiAN DEMONSTRATION SPACECRAFT - REPORT AND BASELINE PERFORMANCE
Document”, SPAR Aerospack, StE. AnNE-DE-BeLLEvue, Quesec, NovemBer 1981, Vor. 1
TecunicaL DescripTion, Vor. 2 Appenpix, DOC-CR-SP-81-047A,

€. - “EXECUTIVE SuMMaARY - MSAT SpacecrAFT CoNCEPTUAL DEsiGN STuDiES - COMMERCIAL
AND CANADIAN MiL1TARY SATELLITE SErvices”, SPAR Aerospace, STE. ANNE-DE-BELLEVUE,
lueBec, Novemper 1981, DOC-CR-SP-81-047B. ‘

/. "MSAT PHase A Extension CANADIAN DEMONSTRATION SPACECRAFT - REPORT AND
BaseLine Perrormance Document Appenpum”, SPAR AErospace, STE. ANNE-DE-BELLEVUE;
QUEBEC,

Task 1 MSAT LSAT - No DND PayLoap - JANUARY, 1982 DOC CR-SP-82-004A;

Task 2 MSAT LSAT - No DND PavLoap, OperaTionAL Mission, FEBRuaArY, 1982,
DOC-CR-SP-82-004B; |

Task 3 MSAT LSAT - GSTAR wiTH ONLY COMMERCIAL MoB1LE PAYLOAD - DEMONSTRATION
Mission, MarcH 1982, DOC-CR-SP-82-004C,

8.  "INVESTIGATION OF USE OF THE ProroseDp MSAT LarRGE ANTENNA FOR BOTH Low UHF
(200-400 MHz) anp HieH UHF (800-900 MHz Banps” UNiversiTy oF ManitoBa, WINNIPEG,
MANITOBA, May 1981, DOC-CR-SP-81-034,

9,  “DEVELOPMENT OF CONFIGURATIONAL SOFTWARE FOR THE DEMONSTRATION MOBILE COMMUNICATIONS
SateLLiTe”, James D. KenpaL ConsuLtants LTD., MISSISSAUGA, OnTARIO, JuLy 1981,
DOC-CR-SP-81-037, ' '

10. “COMSATMOD Users ManuarL”, CANADIAN ASTONAUTICS L7D., OTTAWA, ONT.,
MARCH 1982, DOC-CR- QP 89-075, '
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GROUND SECTOR

11, “A LieHTWEIGHT, MANPORTABLE Co-AxIAL HELIx ANTENNA ForR THE MUSAT GrounD
TERMINAL”, AnDRew ANTENNA Co., L7D., WHiTBY, ONT., MarcH 1981,

12, - "A Stupy 71O DEVELdP,ANTENNAs FOR THE MSAT TRANSPORTABLE TERMINALS”, ANDREW
ANTENNA Co. L7D., WHITBY, ONT.. JANQARY 1982, DOC-CR-SP-82-003.

13, "A Stupy of MSAT SHiPBORNE ANTENNA”, CANADIAN ASTRONAUTICS LIMITED, OTTAWA,
OnT. January 1982, DOC-CR-SP-82-002,

14,  "MSAT Gateway StaTion Stuby - CanaDian OpPTioN”, SED>SYSTEMS INC., SASKATOON,
Sask., OctoBer, 1981, DOC-CR-SP-81-049. ' |

15, “A Stupy of THE MSAT CENTRAL ConTrOL STATION REQUIREMENTS”, SED SysTems Inc.,
SASKATOON, Sask., Novemper, 1981, DOC-CR-SP-81-050,

16.  “MSAT MosLie TerminaL STuby”, Vor. 1 - ResuLts anp Concrusions, VoL. 2 -
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THornHILL, OnT., March 1981, DOC-CR-SP-81-005,
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SYSTEM ELEMENTS

User REQUIREMENTS

TYPes oF SERVICE

‘COMMUNITY OF INTEREST
CHANNEL REQUIREMENTS

FREQUENCY REQUIREMENTS
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MoBILE RADIO TERMINALS

GATEWAYS

MASTER GATEWAY

CENTRAL CONTROL STATION

UHF - Base StaTions

SHF - Base StaTions
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SYSTEM EL EMENTS

LIGHTWEIGHT, ROBUST, MULTICHANNEL RADIO SETS TRANSMITTING
AT 821 - 825 MHz anD RECEIVING AT 866 - 870 Mz.

SHF RECEIVING AND TRANSMITTING TERMINALS WHICH PROVIDE
CALL ROUTING, SWITCHING AND INTERFACE WITH THE TERRESTRIAL
NETWORK

A GATEWAY STATION THAT CONTROLS. ALL OTHER GATEWAYS. IT
MAY ALSO INCLUDE THE NETWORK MANAGEMENT FUNCTION-

A STATION THAT PERFORMS- SATELLITE CONTROL, DIAGNOSTIC AND
COMMAND - IT MAY ALSO INCLUDE THE NETWORK MANAGEMENT
FUNCTION-

FIXED TERMINALS TRANSMITTING AT 821 - 825 MHz anD:
RECEIVING AT 866 - 8/0 Miz. USES RELATIVELY HIGH GAIN
ANTENNA-

FIXED TERMINAL TRANSMITTING AT 7-975 - 8.025 GHz anpD
RECEIVING AT /.25 - 7.30 GHz.
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TYPES OF SERVICE

MoBILE RADIO Servick  (MRS)

=~ DIRECT VOICE COMMUNICATION BETWEEN MOBILE USERS, BASE STATIONS, GATEWAY
STATIONS AND OTHER MOBILES

= HI16H CALLING RATE WITH SHORT HOLDING TIME PER CALL

~ COMMUNICATION QUALITY

= HALF DUPLEX AND VOICE ACTIVATED OR PUSH TO TALK

MoBILE TeLEPHONE ServiceE (MTS)

= DIRECT VOICE COMMUNICATION BETWEEN MOBILE USERS, GATEWAY STATIONS AND OTHER
MOBILES

- DIRECT ACCESS TO SWITCHED TELEPHONE NETWORK VIA GATEWAYS

= CALLS CHARACTERIZED AS NORMAL MOBILE TELEPHONE

= VOICE QUALITY ABOVE TOLL QUALITY IN ABSENCE OF FADES

- FULL DUPLEX AND VOICE ACTIVATED

DATA_Service (DS)

= ProviDeD To MIS SUBSCRIBERS USING BASIC MTS TERMINALS
- 4.3 KB/s pata raTe, 1 1n 100 BER
- 2400 BYTES OF DATA BUFFERING AT MOBILE TERMINAL

DATA CoLrecTion PLATFORMs  (DCP)

- 401 - 403 Mz upLink TO CCS viA SHF BACKHAUL
- DATA DISTRIBUTED TO SUBSCRIBERS VIA TERRESTRIAL NETWORK

FMERGENCY PosiTioN - INDicATING Rapio Beacons (EPIRB)

- 406.1 Mz urLINK TO CCS vIA SHF RACKHAUL
- INFORMATION FORWARDED TO SEARCH AND RESCUE CENTRES FOR PROCESSING
= CoMPLEMENTARY TO SARSAT syYsTEM
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- MOICE SERVICE CHARACTERISTICS

MINIMUM QUALITY WILL BE EXCEEDED

Busy HOUR TRAFFIC INTENSITY PER USER 0.0155 ErLANGS

SATELLITE END oF LIFE (EOL) GRADE OF SERVICE P. 10

992 oF TIME

CARRIER To Noise SpecTraL Density C/No

FuLL QuaLiTy

MiniMuM QuALTITY (COMMUNICATION)

53 pB-Hz

42 pB-Hz

48 pB-Hz

45 pB-Hz
39 pB-Hz
33 pB-Hz
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MRS COMMUNITY OF INTEREST

L MRS USERS

Sehdnen
ceeaseoe

B AGRSPeS

*»he

BASE TO MOBILE
652

MOBILE TO MOBILE
5%

BASE TO BASE
o 10Z

l 1 — ] | I
INTRABEAM INTERBEAM INTRABEAM INTERBEAM INTRABEAM INTERBEAM
957 5% a0y, 102 367 147
MTS AND DS COMMUNITY OF INTEREST
MTS AND DS
MOBILE TO GATEWAY MOBILE TO MOBILE
957 4

I L
INTRABEAM 80% INTERBEAM 20%
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MSAT SATELLITE EQL PROJECTED NUMBER OF USERS
AND COMMUNITY OF INTEREST

MRS USERS
19,635 (304.3E)

—] |

B Base-MoBiLE MoBILE-MOBILE . Base-Base

12,762 | (197.8E) 4,909 ('7 6-1E) 1964 (130 -4F)

| | | | - l
I NTRABEAM INTERBEAM INTRAREAM INTERBEAM | [
%2, 124 . 638 1418 91 ngRA pEA %7NTERBEAM
187.9E) (9.9E) (68.5E) (7.6E). (26-1F) (4.30)

MIS USERS

3,465 (53.7E)

I
| 1

MoBILE-GATEWAY MoBILE-MoBILE
3,292 (51-0F) _ 173 (2.7E)

|
l l

[NTRABEAM INTERBEAM
138 (2-2F) 35 (0-5F)
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CHANNE]L, REQUIREMENTS

Basic AssuMpTIONS

MRS - ALL MOBILE - MOBILE AND BASE - BASE INTRABEAM TRAFFIC AND 50% oF BASE -

MOBILE INTRABEAM: TRAFFIC WILL BE UHF/UHF RouTED. THE REMAINING 50% BASE -
MOBILE INTRABEAM TRAFFIC WILL BE UHF/SHF ROUTED VIA GATEWAYS oR SHF mase
STATIONS- ALL INTERBEAM TRAFFIC WILL BE DOUBLE HOP VIA A GATEWAY-

MIS - ALL MOBILE To MOBILE TRAFFIC WILL BE DOUBLE HOP VIA A GATEWAY.

4 BEAM CANADA COVERAGE
EOL LOADING

UHF-SHF UHF-UHF
SERVICE ERLANGS/BEAM | CHANNELS/BEAM | ERLANGS/BEAM | CHANNELS/BEAM
TS 14-1 17 -
MRS ;TR 36 7.2 48




WS SN SR S SN ON B W DS BN W a9

ssens usessve
133ees sedoees aavesse

‘oo a
.Q...'..‘.‘.‘..‘Q.Ol...'.
saiae H : .'..‘ L4 .“.:.ﬁ

[ FXT I AL N L L 2l L1 Xl

FREQUENCY PLAN

'MOBILE RADIO SERVICE

UPLINK - 821 - 825 MHz |
DOWNLINK - 866 - 870 Miz o
5 kHz VOICE CHANNELS USING LINEAR PREDICTIVE CODING (LPC)

MOBILE TELEPHONE SERVICE

UPLINK - 821 - 825 MHz
DOWNLINK - 866 - 870 MHz
30 kHz VOICE CHANNELS USING
NARROW BAND FREQUENCY MODULATION (NBFM)

DATA COLLECTION SERVICE

UPLINK - 401 - 103 Miz
100 BPS DATA MESSAGE USING PHASE SHIFT KEYING

EMERGENCY SERVICE

UPLINK - Bb06-1 MHz
400 BPS DATA MESSAGE USING PHASE SHIFT KEYING

- BACKHAUL
- UPLINK - 7.975 - 8.025 GHz

DOWNLINK - 7.250 - 7.300 GHz
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* MSAT LIMK BUDGET
MOBILE TO SATELLITE

MobuLATION NBFM; 30 kHz CHANNEL Seacine, 27 kHz IF BW
FrRequency 821-825 Mz

TRANSMIT PoweER o : 7.2 DBW
TransmiT CIRcuIT ‘Loss . S 1.0 oB

TransmiT EIRP 10.2 pBW

LossEs | - 199.3 pB
A- FRee Space Loss 182 :

B- Receive ANTENNA EOB Loss 3.
c- MuLtiPAaTH & SHADOWING Loss 13-
D- PoLARrRIZATION Loss 0.

GAINS - . 39.7 pB
A- TRANSMIT ANT- BORESIGHT GAIN 4.0 pB .
B- - RECEIVE ANT. BORESIGHT GAIN  35.7 pB -

(O3 [e Yam Yo o]
(=N=]
guwwgu

RECEIVED SIGNAL PowER/CHANNEL - o —153-4 DBW

Receiving CIrcuIT Loss . 2-3 DB
A+ POLARIZER 0.
B. DuPLEXER 1.
c. CABLE 0«
D- REDUNDANCY SWITCH 0.

NUTEN
Sogo
(o=lo=lomlo]

RECEIVING SYSTEM TEMPERATURE 27.9 i
A. Receiver NF 1B - :

B- ReceElVeER NoISE TEMPERATURE = 290\(100'1-1) = 75%
Cc- Loss ELEMENT TeMPERATURE = 290°K
D- ANTENNA Noise TEMPERATURE = 290°K

E- SysTeM Noise TEMPERATURE = %38°§ 290(100’23—1) + 100'23x75

&/T ) ~ | 7.8 pB/K
BoLtzMANN's ConsTANT ‘ ~228.6 pBW/HzK .
Rece1ve System Noise DensiTy . o  -200-7 oB-Hz
(C/N,),, | | ' : ‘. | 47.3 pB-Hz
/1 | 5446 DB-Hz

C/MNyy + 1) ~ b6.6 DBtz
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MSAT LINC BUDG
SATELLITE TO GATEWAY

MoouLATioN NBFM; 30 xHz CHanneL Seacing, IF BW 27 kHz

Frequency 7-25 - 7.30 GHz

A+ TRANSMIT POWER/CHANNEL (UNFADED UPLINK)
B- TRANSMIT Power/CHANNEL (FADED UPLINK)

TransmiT CircuiT Loss

< A- TraNsMIT EIRP/CHANNEL (UNFADED UPLINK)

B- TrRansMIT EIRP/CHANNEL (FADED UPLINK)

- LossEs
A- TrRANsMIT AnT. EOB 3.0 pB
B- - TRANSMIT ANT. PoInTING LoOS 0.5 pB
c- Free Seace Loss ' 201-3 pB
D- RECEIVE ANT. PoInTing Loss 0.5 B
E- ATMOSPHERIC Loss 1.2 pB
F. UpLink FADE 13.0 pB’

GAINS
A- TRANSMIT ANTENNA BORESIGHT GAIN
B- RECEIVE ANTENNA BORESIGHT GAIN

B
[ ] ]

OO0
[ ]
[w=Rwo]

RECEIVED SIGNAL PoweR/CHANNEL
Receiving CIRcUIT Loss 0.5 oB

RECEIVING SYSTEM TEMPERATURE

A- . REce1ver NF 2.0 oB
B- RECEIVER NOISE TEMPERATURE = 290(%00‘2—1)'= 170°K

C- Loss ELEMENT TEMPERATURE = 29(°
D- ANTENNA Noise TEMPERATURE = 50°K

E- ~ SysTeM Noise TEMPERATURE =
o7
BorLTzmann’s CoNsTANT

Rece1ve SysTeEm Noise DensiTy
(C/NO)D

C/(N0U+Io) |

C/(NO)T

.
000000 . &
S00ANENVR400SISANQOASRNS 44 e ves co:o:::_ *
sudsens OCnoy
cessusedovsniosnisoesasane 14s 2ae 9o9sess 2200700
s0sbe eee saa

5(736;;K290(100-'05—1>+100'05x170

-114.2 pBW
-27+2 pBW

1-3 pB

- +16.5 pBYW
+3.5 pBW

219.5 pB
81.0 pB

-154.0 pBW

| 4.4 pRK

246 pB/°K

=228.6 DBW/HZ°K
=204.2 pBHz

_50-2ADB'HZ
46-6 pB-tz
45.0 pB-Hz
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MSAT LINK BUDGET
 GATEWAY TO SATELLITE

MoburaTion MBFM; 30 kHz CHANNEL Spacing, 27 kHz
Frequency 7:975-8.025 GH; :

TRANSMIT POWER/CHANNEL
TransMIT CirculT Loss
EIRP/CHANNEL

Losses

A- TrANSMIT ANTENNA PoinTING LOss 0.5
B- FREE Space Loss (8 GHz) 202.2
c- Receive ANTEnNA FOB Loss 3.0
D ATMOSPHERIC Loss 1.2

GaINS

- A- TRANSMIT ANTENMA BORESIGHT GAIN 9.

5 oB
B- RECEIVE ANTENNA BORESIGHT GAIN 32.0 oB
RECEIVED SIGNAL;PGWER/CHANNEL |

RECEIVING CIRQUIT Loss 1.5 oB
RECEIVING SYSTEM TEMPERATURE
A< Recerver NF 4.0 pB

B- Rece1ver Notse Temperature = 290(107%-1) = 438°K
c- Loss ELEMENT TEMPERATURE = 290°%
D- ANTENNA NOISE TEMPERATURE = 290°K

IF B
-10-0 pBW
0-5 DB
39.0 pBW
206.9 pB
81.5 pB

-135.9 oBW

0.1 o

E+«  SysTeM Nolse TEMRERATURE = %8383k290(100'15~1)+100'15x438A '

&T .

BoiTzMANN’S CONSTANT
Receive System Noise DensiTy
(C/No)u |
C/1

o

C/(y, + 1)

1.9 pB/°K
-228-6 DBWMHzK
-198.5 pB-Hz-

62-6 pB-Hz
62-6 DB-Hz

59.6 pB-Hz
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- MSAT _LINK BUDGET
SATELLITE TO MOBILE

MobuLATION NBFM; 30 kHz CHANNEL SPAcInG, IF BW 27 kHz
FrReQUENCY 866-870 Miz :

1. TrANSMIT Power ‘ 6.4 DBW

2- TransMIT CIRcUIT Loss ‘ 1.7 oB
A- POLARIZER 0.2
B- DUPLEXER 0.8
c- CaBLE 0.5
D- Repunpancy SwiTcH 0-2

3.  TransmiT EIRP . | , 40.4. pBW

4. Losses 191.8 B .
A- TRANsMIT ANT. EOB 3
B- FREE SPACE Loss 183.
C- MuLTiPATH FADE MARGIN 5
D- PoLARIZATION Loss 0

5.  BGAINS : - 39.7 B
A- TRANSMIT ANTENNA BORESIGHT GAIN 35.7 pB
B- RECEIVE ANTENNA BORESIGHT GAIN 4.0 oB

6-  RECEIVED SiGNAL Power/CHANNEL ' ~147-4 DBW -
7+ Recervineg CIRcuIT Loss 1.0 oB

8. RECEIVING SYSTEM TEMPERATURE | : 27-1 o .
A- Receiver NF 2.0 pB :

B- ReCEIVER NoISE TEMPERATURE = 290(100‘2-1)'= 170°K
c- Loss ELEMENT TEMPERATURE = 290°K
D- ANTENNA NoISe TEMPERATURE = 220°K

E- SYSTEM NOISE TEMPERATURE = %ggoz 290(100'1-1)+100'1x170

9 T  BImK

10-  BoLTzMANN's CONSTANT - . - 286 DBH/HZ°K :
11. Receive System Noise Density |  -01.5 DBtz
12. @€/, ' : ' : 54.1 pB-Hz
13- G/, +1 ) : ) o - 59.6 pB—Hz

. C/ONT : - 53.0 pB-Hz
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DEMONSTRATION MSAT
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MSAT SUMMARY DATA

LAUNCHER -~ ARIANE OR STS

MASS IN TRANSFER ORBIT | - 2092 Ke (ARIAﬁE I1D)

POWER GENERATOR (AT 7 YEARS):

SUNLIGHT - 2800 W
EcLipPse - 2200 W
EQUIPMENT DESIGN LIFE = 10 YEARS BUS, 7 YEARS PAYLOAD
MISSION LIFETIME = 7 YEARS
(PROPELLANT LOADING)
STATION - 109° W

STATION-KEEPING - *¥.]1°

DIMENSIONS:

Bopy = 2<1M X 1.75M X 3.5M
ARRAY SPAN TIP-TO-TIP 33m
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OUTLINE

PHASE B OBJECTIVES

A.

B.

PHASE. B WORK BREAKDOWN STRUCTURE

PHASE B SCHEDULE
PHASE B BUDGET

C.

D.

KEY RESPONSIBILITIES

E.

CONTRACTING PROCEDURES

F.
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Objectives of Phase B

Define and design MSAT demonstration system including
bus selection

Develop technology for MSAT system
Prepare class B cost estimate for phase C/D
Prepare phase C/D performance specifications and schedule

Prepare plan for post launch mobile
communications program

Refine assessment of market and commercial viability of
follow-on operational systems



Objectives of Phase B (continued)

* Refine assessment of socio-economic benefits

* Develop co-operative arrangements and a cost recovery
policy for program cost reduction

* Define marketing plan and promote MSAT services, products
and technology -

* Define and resolve communications regulatory and policy
issues associated with MSAT

*  Prepare project briet for phase C/D decision
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MSAT PHASE B WORK BREAKDOWN STRUCTURE

WP 1. MANAGEMENT

.2. MSAT PROGRAM DEFINITION

WP 2.1 PrOGRAM MANAGEMENT

WP 2.2  MARKET DEFINITION

WP 2.3 ComMERCIAL VIABILITY STUDIES

WP 2.4  PosT-LauncH MSAT ComMunicATIONS PROGRAM DEFINITION
WP 2.5 DeriniTioN oF Socio-Economics BENEFITS .

WP 2.6 COMMUNICATIONS PoLicy ANALYSIS AND DEFINiTION

WP 2.7 Frequency COORDINATION

WP 2.8  DEVELOPMENT OF COOPERATIVE ARRANGEMENTS

WP 2.9  PREPARATION OF PROGRAM SUBMISSIONS

WP 2,10 Data CoLLECTION PLATFORM STUDY

WP 2,11 MSAT WORKING GrROUP S

WP 2.12 PuBLIC INFORMAT;ON'PLAN
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STRIE RE

MSAT PHASE B WORK BREAKDOWN STRUCTURE (conTinuED) -

WP 3. MSAT SYSTEM DEFINITION

WP PROJECT MANAGEMENT
WP
WP
WP
WP

WP

- SysTtem DerFiniTION AND DESIGN
SpACE SEGMENT DEFINITION AND DESIGN
SPACE SEGMENT TeEcHNOLOGY DEVELOPMENT
LauncH DEFINITION
EARTH SEGMENT_DEFINITION AND DESIGN

EArRTH SeEGMENT TECHNOLOGY DEVELOPMENT

W W W W W W W W
O N O U EWON

WP CosT EsTIMATE
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KEY ROLES AND RESPONSIBIL ITIES FOR MSAT PHASEB

GOVERNMENI

DOC - LEAD MANAGEMENT AUTHORITY AND FOR OVERALL MSAT sysTEM.

DND - MaJoR PARTICIPANT, RESPONSIBLE FOR DND REGUIREMENTS AND DD GROUND SEGMENT,
NASA - INTERNATIONAL PARTNER AND MAJOR EXPERIMENTER.

DSS - ConTracT ADMINISTRATION

OTHER FEDERAL Users - RCYP, DOT; DE DFO, HWC DINA, EPC, COGLA

OtHer DeparmvENTS - MOSST, TBS, CEIC DIC DEA, MSED PARTICIPATE IN MSAT MANAGEMENT TO ASSURE IMPLEMENTATION
OF GOVERNMENT POLICIES.

INnusTRY - o |
| TELESAT - KEY PARTICIPANT IN DESIGN AND DEFINITION AND FOR ASSESSVIENT oF MSAT COMVIERCIAL VIABILITY.
SPARV ~ DESIGNATED SPACECRAFT PRIME CONTRACTOR,
' CARRIERH
| ",P%NUFAQURERS
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MSAT PHASE B CONTRACT BUDGET QUTLINE
FY 82/83 anp 83/84

'PROGRAM DEFINITION 1.7

. SPACE SEGMENT AND LAUNCH 13.2
GROUND SEGMENT 1.8

SYSTEM STUDIES 1.2

$17.9N
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MAJOR PROGRESS REVIEWS

V
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PHASE 8
EVALUATION

PROGRAM MILESTONES

REPORT
MAJOR SPAR S/€
; CONTRACT LET.
PREL IMINARY
CONTRACT LET BRIEFING TO SPACECRAFT
TO SPAR CANADI AN BUS SELECTED
{NDUSTRY
COTIERCIAL VIASILITY v SHTERIN COMERCIAL
CONRACT LET TO A VIABILITY RESLTS
TELESAT
ocp 7
LECISIOH MADE
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; MARKET REF INEMENT
CONTRACT LET
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DATA i

K SPAR INTERIM

Flouke 5.1 PUASE 8 MILESTONES

HARKET
DEF INED

STuDY C

SP

VBENEFHS
DEF IHED

BN

1
SPAR FINAL| ALK SPAR
REPORT_Ofl | ,
v W 3.3 CONTRACT
[ ‘ [ COMPLETE
" CLASS B
PRICING ESTIMATES
COMPLETED

v COMERCIAL YiABILETY

COMPLETE

|

CPLETED
- i

ECTRUM ADVANCE

COORD INATI Ot
COMPLETED
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MSAT PHASE B SCHEDULE
MAJOR EVENTS
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I * Government of Canada

Ministére des Communications

Programme spatial

Space Program

OUTLINE

PHASE B WORK PACKAGES

A,

- DESCRIPTION OF PHASE B CONTRACTS

B.

DESCRIPTION OF PHASE B IN-HOUSE TASKS

C.
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PHASE B PROGRAM DEFINITION WORK PACKAGES

DEFINITION OF SOCIO-ECONOMIC BENEFITS
COMMUNICATIONS POLICY ANALYSIS AND DEFINITION
FREQUENCY COORDINATION }
DEVELOPMENT OF COOPERATIVE ARRANGEMENTS
PREPARATION OF PROGRAM SUBMISSIONS

DATA COLLECTION PLATFORM STUDY

MSAT WORKING GROUPS

PUBLIC INFORMATION PLAN

WORK PACKAGES CONTRACT
PROGRAM MANAGEMENT
~ MARKET DEFINITION STUDY *
COMMERCIAL VIABILITY STUDY , ¥
POST-LAUNCH MSAT COMMUNICATIONS PROGRAM DEFINITION

- IN-HOUSE

*
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PHASE B MARKET DEFINITION STUDY CONTRACT

OBJECTIVE '
] T0 REFINE THE MSAT PHASE A MARKET STUDY RESULTS

] DEMOGRAPHICALLY

] INDUSTRY CATEGORY

] ELASTICITY TO PRICE

] ELASTICITY TO QUALITY AND GRADE OF SERVICES

o  TO UPDATE THE USER COST BENEFIT PROJECTIONS BASED ON PHASE B
MARKET STUDY RESULTS

SCHEDULE |
RELEASE OF DRAFT RFP | SEPT 82

ISSUE OF RFP | 1.0CT 82
PROPOSALS DUE | 14 0CT 82
CONTRACT AWARD - 25 OCT 82

“DATA PACKAGE ON MARKET RESEARCH 1 MAR 83

FINAL REPORT ON MARKET RESEARCH 30 APR 83

FINAL REPORT-ON USER COST BENEFITS 30 JUNE 83
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MSAT PHASE B COMMERCIAL VIABILITY STUDY CONTRACT

OBJECTIVE

] TO ASSESS THE VIABILITY OF A SATELLITE SYSTEM FOR PROVISION OF
COMMERCIAL SERVICE TO MOBILE TERMINALS

¢ TO ASSESS THE POTENTIAL FOR MAXIMIZING COMMERCIAL EXPLOITATION
OF THE MSAT TECHNOLOGY AND PRODUCTS

SCHEDULE
CONTRACT AWARD 3 NOV 82
FINAL REPORT 15 AUG 83
CONTRACTOR

'CONTRACT’DIRECTED TO TELESAT CANADA
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MSAT PHASE B-COMMERCIAL VIABILITY STUDY (chTINUED)

INPUTS TO STUDY .
RESULTS OF PHASE A STUDIES

RESULTS OF PHASE B STUDIES ON MARKET RESEARCH AND SYSTEM,
SPACECRAFT AND TERMINAL DEFINITION

L]

QUTPUTS OF STUDY |
- FINAL ASSESSMENT OF MARKET POTENTIAL AND ROLE OF SATELLITE -
- SATELLITE SYSTEM CONCEPTS TO MEET DIFFERENT MARKET DEMAND LEVELS
- SATELLITE SYSTEM COST MODELS ‘
- FINANCIAL INVESTMENT ANALYSIS

- MARKETING APPROACH AND POLICY/REGULATORY REQUIREMENTS

- FEASIBILITY OF PAYBACK OF DEVELOPMENT COSTS

- RISK ASSESSMENT

- PLAN FOR TRANSITION FROM MSAT DEMO TO OPERATIONAL SYSTEM

- POTENTIAL FOR COMMERCIAL EXPLOITATION OF MSAT PRODUCTS AND TECHNOLOGY
- OVERALL ASSESSMENT OF COMMERCIAL VIABILITY
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IMPACT STUDY OF MSAT ON MANUFACTURING INDUSTRY

OBJECTIVE - .
TO ASSESS THE IMPACT OF MSAT ON THE CANADIAN MANUFACTURING INDUSTRY

DELIVERABLES

- ESTIMATE OF WORLD MARKET FOR MSAT PRODUCTS

- FACTORS AFFECTING PENETRATION IN MARKET

- MARKET PENETRATION OBJECTIVE FOR CANADA

- CANADIAN CONTENT OBJECTIVES FOR MSAT PRODUCTS

- STRATEGIES FOR PRODUCT DEVELOPMENT AND MARKETING : .
- PROJECTED DOMESTIC AND EXPORT SALES TO YEAR 2000 AND CANADIAN CONTENT
- PROJECTED JOB CREATION IN MANUFACTURING INDUSTRY

- TECHNOLOGY SPIN-OFFS |

- OVERALL ECONOMIC AND OTHER IMPACT ON CANADIAN INDUSTRY

SCHEDULE

- ‘RELEASE OF RFP 3 NOV 82
- PROPOSALS DUE 3 DEC 82

CONTRACT AWARD 15 DEC 82

FINAL REPORT 31 AUG 33
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IMPACT STUDY OF MSAT ON TELEPHONE COMPANIES

0BJECTIVE

o TO EXAMINE INVOLVEMENT OF THE TELEPHONE COMPANIES IN
THE DELIVERY OF MSAT SERVICES

) TO IDENTIFY AND ASSESS ISSUES
) TO ASSESS ECONOMIC IMPACT OF MSAT ON THE TELEPHONE COMPANIES

SCHEDULE

] OCTOBER 82 TO MAY 83

STUDIES WILL BE COORDINATED THROUGH DOC-CARRIER WORKING GROUP
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IMPACT STUDY OF MSAT ON LARGE MOBILE RADIO/TELEPHONE USERS
TO ASSESS THE NEED, SYSTEM REQUIREMENTS. BENEFITS, COSTS AND
OTHER TSSUES AFFECTING DECISION OF POTENTIAL LARGE USERS TO
PARTICIPATE IN MSAT PROGRAM AND TO SUBSCRIBE TO MSAT SERVICES
STUDIES WILL BE COORDINATED THROUGH MSAT USER WORKING GROUPS
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15 DEC 82
15 JAN 83
15 FEB 83.
31 AUG 83

STUDY OF SOCIAL IMPACT OF MSAT
10 IDENTIFY AND ASSESS THE SOCIAL BENEFITS/COSTS ASSOCIATED

T0 THE INTRODUCTION OF MOBILE-SATELLITE SERVICES IN CANADA

RELEASE OF RFP
PROPOSALS DUE
CONTRACT AWARD
FINAL REPORT

4 Gouvernment du Canada
Programme spatial

Department of Communications  Ministéere des Communications

OBJECTIVE
SCHEDULE

Government of Canada

Space Program
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OVERALL SOCIO-ECONOMIC IMPACT STUDY | , |

0BJECTIVE

) TO DEVELOP A SIMPLE'SIMULATION;MODEL INCLUDING THE MAIN SOCIO-ECONOMIC
VARTABLES AND RELATIONSHIPS

) TO PROVIDE AN INTEGRATED ASSESSMENT OF THE SOCIO-ECONOMIC IMPACT
OF MSAT E.G. OVERALL COST/BENEFIT. EMPLOYMENT

. TO EXAMINE SENSITIVITY OF RESULTS TO THE MAIN SOCIO-ECONOMIC
VARTABLES SUCH AS MARKET DEMAND, EMPLOYMENT AND COSTS

SCHEDULE

RELEASE OF RFP 15 GCTOBER 1982
PROPOSALS DUE 15 NOVEMBER 1982
‘CONTRACT AWARD 6 DECEMBER 1982

FINAL REPORT 15 SEPTEMBER 1983
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MSAT SYSTEMS DEFINITION

INDUSTRY BRIEFING

SeptT. 9/10, 1982




36388 [ $-d-idrd

i# Government of Canada Gouvernment du Canada
Department of Communications  Ministére des Communications

Space Program Programme spatial

B oseesssceee
f ssnsevoccee

EIITIIIIIILL

MSAT PHASE “B” WORK BREAKDOWN STRUCTURE

- PRoJECT MANAGEMENT

- SysTem DEFINITION & DESIGN

- SPACE SEGMENT DeFiniTION & DESIGN

- SPACE SEGMENT TECHNOLOGY DEVELOPMENT
- LAuNcH DEFINITION

- EARTH SeeMENT DEFINITION & DESIGN

- EARTH SEGMENT TECHNOLOGY DEVELOPMENT

- CosT ESTIMATES
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ITEMS REQUIRING CONTRACT ACTION

MSAT SYSTEMS DEFINITION
SysTeEmM STuDY

SpaceE SEGMENT STUDIES

GROUND SEGMENT STUDIES

PROJECT MANAGEMENT SUPPORT

CONTRACT OQUTPUTS
-  DEFINITION/SPECIFICATION

- TecHNICAL FEASIBILITY REPORTS
- Price ESTIMATES

— AVAILABILITY-

- 'IMPLEMENTATION PLAN

- MANPOWER APPLICATION

- TRAINING ASPECTS
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SYSTEM STUDIES

JeD.B. KENT

AGENDA ITEM O
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SYSTEMS _STUDIES OUTLINE

DAMA ConTROL CONCEPT & fERRESTRIAL INTERFACE STuDY
NETWORK MANAGEMENT STUDY -

ADVANCED MODULATION TECHNIQUES

INTERMODULATION ANALYSIS .

INTEGRATED Mi1ss1oN & OPERATIONS ANALYSIS
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DAMA CONTROL CONCEPT AND TERRESTRIAL INTERFACE STUDY

OBJECTIVE

To DEFINE A DEMAND ASSIGNMENT MULTIPLE AccEss (DAMA) CONCEPT FOR THE MRS AnD
MTS SERVICES AND TO SPECIFY THE TECHNICAL PARAMETERS FOR HARDWARE AND SOFTWARE FOR
SYSTEM OPERATION AND TERRESTRIAL SERVICE INTERFACE-.

TAKS

1. BASED ON THE SERVICE CONCEPTS AND CHANNEL ALLOCATION GIVEN IN THE MSAT CONCEPT
DOCUMENT: TO INVESTIGATE DIFFERENT DAMA CONCEPTS THAT WOULD MEET SYSTEM OBJECTIVES.
SELECT THE SYSTEM THAT OPTIMIZES SATELLITE CHANNEL RESOURCES; AND DEMONSTRATE IN
DETAIL THE REASON FOR SELECTING THIS SYSTEM-
L]

2. PREPARE A PERFORMANCE AND TECHNICAL SPECIFICATION FOR THE SELECTED SYSTEM
INCLUDING THE TERRESTRIAL INTERFACE AND MOBILE RADIO- INCLUDE LOGIC DIAGRAMS FOR
USER TO USER SERVICE AND INCOMPLETE CALL ATTEMPTS AND ESTIMATE THE STORAGE REQUIRE-
MENTS AT TERMINALS-

3. DeveLor PHAse C/D cOST ESTIMATES FOR THE PROPOSED . SYSTEM AND INDICATE
POTENTIAL SUPPLIERS-

TIME FRAME

START:  (OctoBeER 1982
FinisH:  MarcH 1983



90600
.'..'..‘..O...........“.Q.‘ll'.“ (132 L3d ...‘. .
o8e aneseeY e &

:: deasscatatatsene .O....' .8 .."..I
a0 0009020099000 ae

e CIITIIII I LA 0] .

*e *e
(1

*Bee .‘
oo odsnee Sde ¢ S88s0e o« aee
CeeRNGese 0ne .‘. ....'. ..‘ e e (L L)

8868
2088

[ 3.4
000800900 ¢
NS0 ENOENIOT

s
r'Y]
.8

NE TWORK . MANAGEMENT STUDY

OBJECTIVE

TO DEFINE A NETWORK MANAGEMENT SYSTEM TO: OPTIMIZE SYSTEM UTILIZATION, STORE
AND ANALYSE NETWORK DATA, RECONFIGURE THE NETWORK FOR OVERLOAD CONDITIONS OR
SUBSYSTEM FAILURES, AND MAINTAIN A CURRENT NETWORK STATUS LOG-

TAKS

1. AnaLYSE THE MSAT sySTEM concepT AND DAMA SPECIFICATION TO DETERMINE THE
NETWORK MANAGEMENT INFORMATION AVAILABLE.  ESTABLISH UPPER BOUNDS ON NETWORK
PERFORMANCE AND A SET OF ALARMS AND CORRECTIVE ACTIONS TO BE TAKEN TO COUNTER SYSTEM
DEGRADATION-

2. PREPARE A TECHNICAL SPECIFICATION FOR A NETWORK MANAGEMENT SYSTEM INCLUDING A
BREAKDOWN OF SOFTWARE REQUIREMENTS- LOGIC DIAGRAMS SHALL BE INCLUDED-

3. PRepARE A PHASE C/D COST ESTIMATE FOR THE NETWORK MANAGEMENT SYSTEM AND
INDICATE WHERE FURTHER DEVELOPMENT WORK IS NECESSARY. PREPARE A LIST OF POTENTIAL
SYSTEM SUPPLIERS.

TIME FRAME

START: FeBrUARY - 1983
FinisH:  Jury 1983
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ADVANCED MODUATION TECHNIQUES

OBJECTIVE

TO DEVELOP ADVANCED MODULATION TECHNIQUES APPLICABLE TO MOBILE SATELLITE
SERVICE THAT REQUIRES LESS SPECTRUM AND POWER PER CHANNEL THAN NBFM.

TASKS

—

1. To CONTINUE DEVELOPMENT oF PELPC, DMSK AnD ACSB MODEMS FOR USE AT MOBILE:
TERMINALS AND GATEWAY STATIONS-

2. To PROVIDE COMPREHENSIVE EXPECTED VOICE QUALITY DATA FOR DIFFERENT RECEIVED
CARRIER TO NOISE SPECTRAL DENSITY.

3. To PRoVIDE PHASE C/D cOST ESTIMATES AND SOURCE INFORMATION oN PELPC Aanp ACSB
MODEMS -
TIME FRAME

START: NovemBer 1932
Finisn:  JuLy 1983

Cl"'L/
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INTERMODULATION ANALYSIS

OBJECTIVE

To CARRY OUT AN INTERMODULATION ANALYSIS OF THE MSAT UHF-UHF anp UHF-SHF
TRANSPONDERS FOR THE DIFFERENT SERVICE MODES AND FADE CONDITIONS-

TAKS

1. BASED oM THE EXPECTED TRANSPONDER CHARACTERISTICS TO CARRY OUT INTERMODULATION
ANALYSES FOR THE DIFFERENT SERVICES AND FADING CHARACTERISTICS OF THE CHANNEL. THIS
ANALYSIS SHOULD BE SUITABLE FOR INCLUSION IN A SYSTEM SIMULATOR-

2. To RECOMMEND FREQUENCY PLAN AND GUARD BANDS (IF NECESSARY) FOR DIFFERENT

SERVICES TO MAXIMIZE SYSTEM PERFORMANCE.

3. BASED ON THE INTERMODULATION ANALYSIS TO PREPARE AN INTERMODULATION, SPURII
AND CO~CHANNEL INTERFERENCE SPECIFICATION FOR THE TRANSPONDERS-

TIME FRAME

START: AucusT 1983
_FINISH: NoveMBER 1983

.
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INTEGRATED MISSION AND OPERATIONS ANALYSIS

I

OBJECTTVE

To DETERMINE MISSION AND OPERATIONS - REQUIREMENTS AND PERFORM INTEGRATED
MISSION/OPERATIONS PLANNING.
TASKS

1. DETERMINE THE CONSTRAINTS ON THE MISSION PROFILE,. AND ON GROUND AND SPACECRAFT
OPERATIONS, AND PREPARE A MIsSION/OPERATIONS REQUIREMENTS DOCUMENT-

2. DEVELOP A PLAN, INCLUDING ESTIMATED SCHEDULES AND COSTS, FOR PREPARING DURING
Puase C/D: A Miss1oN PROFILE DESCRIPTION; AN INTEGRATED Miss1oN/OPERATIONS PLAN;
‘DETAILED Mrssxon TEST PROCEDURES; AND DETAILED OPERATING PROCEDURES - ‘

3. DEVELOP AND IMPLEMENT PROCEDURES FOR OPTIMISING THE MISSION PROFILE, AND PRE-
PARE A PRELIMINARY MissiON PROFILE DESCRIPTION DOCUMENT. .

4- PREPARE A PRELIMINARY INTEGRATED MISs1ON/OPERATIONS PLAN DOCUMENT ADDRESS ING
REQUIREMENTS FOR:

= MISSION COMPATIBILITY TESTS, INITIAL ON-ORBIT CHECKOUT, AND ON-ORBIT
COMMUNICATIONS TESTS;

~ HOUSEKEEPING AND COMMUNICATIONS OPERATIONS DURING ALL PHASES OF THE
MISSION, AND OPERATOR TRAINING.

TIME FRAME
START: : - FeBruARY 1983
Tasks 1 & 2 COMPLETE. AueusT 1983
FINISH: AuveusT 1983
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SPACE SEGMENT

H-R. RAINE

Acenpa ITtem 10
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MSAT

SPACE SEGMENT PHASES
. ConcepT FEASIBILITY
. ProJecT DEFINITION

A

B

C. ~ ENGINEERING DesieN

D. SPACECRAFT PRODUCT10N/LAUNCH
E

. UPERATIONS
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DEMONSTRATION MSAT SCHEDULE
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SPACE SEGMENT

PHASE B OBJECTIVES
PRIMARY: _
= DeFINE THE DEMONSTRATION SPACECRAFT
- DeveLop AN.IMPLEMENTATION PLAN
- Prepare CosT EsTIMATES
SUPPLEMENTARY:

= In1TiATE Long Leap ITems
- Make LAUNCH RESERVATIONS
= Buy CriTicaL COMPONENTS.
- In1T1ATE CRITICAL DESIGN

= BecIN SoFtwAre DeveLoPMENT
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DEMONSTRATION MSAT PAYLOADS

- 800MHz MoBILE SERVICE
- 400MHz DCP/EPIRB Service
= BackHauL Service

- EHF Service
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DEFINITION PHASE

SPACE_SEGMENT ACTIVITIES

SPACECRAFT DEFINITION
OPERATIONS REQUIREMENTS DEFINITION
SOFTWARE REQUIREMENT DEFINITION

LAauNcH VEHICLE RESERVATION

. - N . .

UppER STAGE SELECTION




MSAT PROJECT SCHEDULE - PHASE B

(SPACE SEGMENT)

1982 1983 1984

ACTIVITY

FY 82/83 FY 83/84

AMJJASONDIFMAMIIJIASOND|IFM

NEGOTIATE AND SIGN
CONTRACT WITH PRIME
CONTRACTOR

PREPARE OVERALL
SYSTEM REQUIREMENTS

COMMIT "BARNEST FUNDSL A
FOR LAUNCH VEHICLES l — UPFER STAGE

(if required)

L

PREPARE SYSTEMS SPECS— |

PREPARE SUBSYSTEMS r
SPECS - - -

BUS DEFINITION i F_______+

SOFTWARE DEFINITION {
(GCE' RTS' STE)

SPACECRAFT SYSTEM
DESIGN REVIEWS

IDENTIFY & INITIATE
LONG LEAD PROCUREMENTS

PREPARE CABINET SUB-
MISSION FOR PHASE C,
D AND E

S

PHASE C, D AND E :
PROPOSAL REVIEW —}

PREPARE TB SUBMISSION .
FOR PHASE C, D AND E o —

0—6'
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SPACECRAFT DEFINTTION

OBJECTIVE:

10 DEFINE THE SPACECRAFT SYSTEM, AND PERFORM CRITICAL TECHNOLOGY
DEVELOPMENT NECESSARY FOR COST ESTIMATES OF THE IMPLEMENTATION

AND OPERATIONS PHASES :
DEL IVERABLES: _

SPACECRAFT SYTEM DEFINITION
= OPTIMIZATON OF PAYLOAD CONCEPTS
- SELECTION OF PLATFORM BASELINE

IMPLEMENTATION PLAN |
- ORGANIZATIONAL PLANNING
- DEVELOPMENT PLAN
= PROCUREMENT PLAN
= MANUFACTURING PLAN
- INTEGRATION PLAN
~ PERFORMANCE VERIFICATION PLAN
= LAUNCH AND CHECK=OUT STUDY
- SCHEDULE

IMPLEMENTATION COST ESTIMATES
- MANAGEMENT/OVERHEAD COSTS
~ LABOUR COSTS
- EQUIPMENT COSTS

| ~ SUBCONTRACT COSTS

CRITICAL TECHNOLOGY DEVELOPMENT
~ ESTABLISH DESIGN éEASIBILITY
- ENSURE CONTRACTOR CAPABILITY
- IDENTIFY AND DEVELOP SUPPORT REQUIREMENTS

SCHEDULE
1 APRIL 8 - MARCH 84
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RIMARY

TECHNOLOGY CHALLENGES
= MSAT- SPACECRAFT -

= LARGE ANTENNA REFLECTORS & FEEDS
- 800 Mz P-A.

- [FREQUENCY Sources

- EHF ComMponenTs

- Apvancep ConTROLS
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OPERATIONS REQUIREMENTS DEFINITION

OBJECTIVE:
To DEFINE THE OPERATIONS REQUIREMENTS, OUTLINE THE

IMPLEMENTATION APPROACH AND PRODUCE COST ESTIMATES-

DELIVERABLES:
ActiviTy OuTLINE
= PLANNING ReqQuIREMENTS
- FACILITIES/EQUIPMENT REQUIREMENTS
= SuPPORT REQUIREMENTS

= CaprtaL & O8M CosT EsTiMATE

SCHEDULE ;
OcToBer 1982 - AucusT 1983
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SUBJECT

DEL IVERABLES:

TIME FRAME:
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SPACE SEGMENT
PHASE B CONTRACTS

COMPUTATIONAL REQUIREMENTS

STUDY REPORT ADDRESSING REQUTREMENTS
AND COSTS FOR!

= GRouND ConTROL

= SIMULATION

= GRouND TESTING

OcToBer 1982 - SepTEMBER 1983
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SUBJECT:

DELIVERABLE :

SCHEDULE

....................................................
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SPACE SEGMENT
PHASE B CONTRACTS

LAuNCH VEHICLE RESERVATIONS

RESERVATION FOR LAUNCH ON CANDIDATE VEHICLES

OCTOBER. 1982 - MARCH 1983
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UPPER STAGE SELECTION STUDY

OBJECTIVE:
To REVIEW AND DOCUMENT AVAILABLE AND PROPOSED UPPER

STAGE OPTIONS FOR AN MSAT LAUNCH wiTH THE NASA STS -

DELIVERABLES: StupY REPORT DEPICTING THE COMPARATIVE

CAPABILITIES, 'AND ELECTRICAL AND MECHANICAL

MSAT/STS INTERFACES, TOGETHER WITH ESTIMATED

COSTS AND SCHEDULES FOR THE STAGE AND ANY

REQUIRED MODIFICATIONS FOR MSAT

TIME FRAME: JuLy 1982 - Decemser 1983
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GROUND SEGMENT

J<E-. NicHoLsonN

AGENDA Item _11
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GROUND SEGMENT OUTLINE

CENTRAL CoNTROL STATION

GATEWAY STATION DEFINITION

GROUND TERMINAL DEFINITION

FREQUENCY CoNTROL SYSTEM

UHF TeErRMINAL ANTENNA DEFINITION
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CENTRAL CONTROL STATION (CCS)

OBJECTIVE: To probpuce CCS - SPECIFICATIONS
- CosT
- IMPLEMENTATION SCHEDULE

SUBSYSTEMS: — SPACECRAFT OPERATIONS AND ConNTRoL HARDWARE FOR TT&C

~ SPACECRAFT REAL TIME SIMULATOR HARDWARE
~ CoMmMmuNICcATIONS OPERATIONS AND CONTROL HARDWARE
= STATION MoONITOR AND CONTROL HARDWARE .& SOFTWARE

= SHF BackHAuL CoMMUNICATIONS

.~ EMeERGENCY PosiTion InNDIcATOR RAp10 Beacon (EPIRB) RECEIVER
- DATA CoOLLECTION PLATFORM (DCP) Rece1ver/PRoCESSOR
- ANTENNA & RF

= MiLITARY INTERFACE WITH TT&C AND BACKHAUL IF NEEDED

 SCHEDULE: ConTRACT LET - DecemBer 1982
| FinaL REPoRT - OcToBer 1983
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SUBSYSTEMS:
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GATEWAY STATION DEFINITION

SEHEDYLE:

To PRODUCE GATEWAY - SPECIFICATIONS
' ‘ - CosT
= IMPLEMENTATION SCHEDULE

=  SHF AnTeEnnA & RF/IF

= SWITCHED TELEPHONE NETWORK INTERFACE REQUIREMENTS
WILL BE PROVIDED

- BaseBanp CHANNEL ELECTRONICS

- DAMA

- FReauencY CoNTRoOL

- CorLocaTED WITH TELCO

~ SWITCHING MATRIX

CONTRACT LET -  DecemBer 1982
FinaL ReporT - OcToBER 1983
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GROUND TERMINAL DEFINITION

. OJBECITVE: ~ To PRODUCE - SPECIFICATIONS
-~ COST '
- IMPLEMENTATION SCHEDULE
- DEv. MODELS
For THE FoLLowine MSAT GROUND TERMINALS

- UHF MoBILE |
- UHF TRANSPORTABLE/PORTABLE
| - UHF Base
- SHF Base
CONSIDERATIONS: - DAHA‘SYSTEM'TO BE PROVIDED

= FREQUENCY CONTROL SYSTEM TO BE PROVIDED

~  MODULATION TECHNIQUE CHARACTERIZATION AND DEVELOPMENT
- LNA 2 DUPLEXER DEVELOPMENT -

- POWER AMPLIFIER DEVELOPMENT

- TERMINAL: MICROPROCESSOR CONTROLLER DEVELOPMENT

- MINIMUM CosT IS ESSENTIAL

SCHEDULE : CoNTRACT LET , ' - DEcemBER 1982
‘ FiNnAL REPORT - OcToBER 1983
PRELIMINARY TERMINAL DEVELOPMENT - DECEMBER 1983
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FREQUENCY CONTROL SYSTEM

To DEFINE A FREQUENCY CONTROL SYSTEM For MSAT anD To

OBJECTIVE:

DEVELOP A FREQUENCY SYNTHESIZER FOR THE MOBILE TERMINALS-

5 KkHz cHANNEL sPAcING
DoPPLER

CONSIDERATIONS

DIFFERENT MODULATION TECHNIQUES

DAMA

DIFFERENT LINK MODES

CoNTRACT LET

SCHEDULE

NoveMBER 1982
FEBRUARY 1983
'June 1983

SYSTEM DEFINITION

SYNTHES1ZER DEVELOPMENT
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UHF TERMINAL ANTENNA DEFINITION

OBJECTIVE: - To Probuce UHF ANTENNA - SPECIFICATIONS
- CosT
~ IMPLEMENTATION SCHEDULE
For BASE, SuiP, MoBILE, AIRCRAFT AND TRANSPORTABLE
STATIONS

- To peveLor A UHF ANTENNA FOR MOBILE VEHICULAR
APPLICATIONS

CoNsIDERATIONS: — 4 DBI GAIN FOR MOBILES »
- ,PoLARiZATiON DISCRIMINATION
~ Low ANGLE MULTIPATH DISCRIMINATION
~ PRACTICAL DESIGN FOR VEHICLES
— CIRcULAR PoLARIZATION

SCHEDULE: - ContrACT LT - NOVEMBER 1982
“ FInaL ReporT - OctoBer 1983
MOBILE ANTENNA DEVELOPMENT - DecemBer 1983
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