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AGENDA  

MSAT INDUSTRY BRIEFING - . SEPTEMBER 9, 10, 1982  

NATIONAL LIBRARY AND PUBLIC ARCHIVES - MAIN AUDITORIUM 
395 WELLINGTON STREET, OTTAWA 

CHAIRMAN - DR- R.W. BREITHAUPT 

THURSDAY, SEPTEMBER 9  

MORNING  

1- WELCOME AND OPENING REMARKS 

2.. INTRODUCTION/ORGANIZATION 
3. PROGRAM BACKGROUND AND OVERVIEW 

OF PHASE A RESULTS 
COFFEE BREAK • 
MSAT SYSTEM CONCEPT 
DND SYSTEM REQUIREMENTS 

QUESTION PERIOD 
BREAK FOR LUNCH 

AFTERNOON  

6. MSAT PHASE B WORK PLAN - 
INTRODUCTION 

7. MSAT PROGRAM DEFINITION 
8. MSAT SYSTEM DEFINITION 
9. SYSTEM STUDIES 

COFFEE BREAK 
10- SPACE SEGMENT 
11- GROUND SEGMENT 

QUESTION PERIOD 
CLOSING REMARKS 

FRIDAY, SEPTEMBER 10  

1- PHASE A STUDIES - INTRODUCTION 
2.. MIARKET.STUDY 
3. COMMERCIAL VtABILITY STUDY 

COFFEE BREAK 
4. USER COST BENEFIT STUDY 
5. SPACE SEGMENT STUDIES 
6. GROUND SEGMENT 

QUESTION PERIOD 

9:00 A. CURRAN (ASSISTANT DEPUTY 
MINISTER - SPACE PROGRAM) 

9:10 R.W. BREITHAUPT 
9:20 P.M. BouDREAu/J.L. MCNALLY 

10:20 
10:50 j.D.B. KENT 
11:20 llot. R.R. COOPER/ 

A.R. ABERCROMBIE (DND) 
11:30 
12:00 

1:30 R.W. BREITHAUPT 

1:40 P.M. BOUDREAU 
2:15 '14.. MCNALLY 
2:20 J.D.B. KENT 
2:40 
3:00 	H.R. RAINE 
3:30 J.E. NICHOLSON 
4:15 
4:30 R.W. BREITHAUPT 

9:00 R.W. BREITHAUPT 
9:10 WOODS-GORDON 
9:40 ADGA 
10:10 
10:30 SYSTEMHOUSE 
11:00 	H.R. RAINE 
11:30  J.  SYDOR (DOC)/ADGA 
12:00 
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AND 

OPEN I NG REMARKS 

A.  CURRAN 
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INTRODUCTION 

AND 

ORGANIZATION 

I. 

DR. R.W. BREITHAUPT 

I. 

AGENDA ITEM 2 
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PURPOSE OF BRIEFING  

* UPDATE MSAT PROGRAM STATUS 

* REVIEW PHASE A RESULTS 

* DESCRIBE PHASE B WORK PLAN AND CONTRACTS 

* OBTAIN FEEDBACK FROM INDUSTIiY 

A 
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GOVERNMENT OBJECTIVE OF THE MSAT 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 
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MSAT Program Schedule 

	

1980 	1981 	1982 	1983 	1 984 	1985 	1986 	1987 	1988 	1989 	1990 

Phase A 

Approval by Cabinet 	 AL 

Phase B 

Approval by Cabinet 

Phase CID . 	 1111111111111111111111111 

Submission to Cabinet 	 AL 

, 	 . 	. 	• 

Launch 	• 

• 
. 	 , 

MSAT 	 To e 

Communications Program 

oc.  94 



WORKING GROUPS  

DOC/TELESAT 
DOC/DND 
DOC/NASA 
PROV. GOVT. USERS 
FEU. GOVT. USERS 
CARRIERS 
PRIVATE USERS 

MSAT PROGRAM DIRECTOR 
(DEPUTY PROJECT LEADER) 

R.W. BREITHAUPT 

INTERDEPARTMENTAL MANAGEMENT COMMITTEE 

DOC CHAIRMAN & PROJECT LEADER - A. CURR DOC CHAIRMAN & PROJECT LEADElt - A. CURRAN 

MSAT PROJECT MGR. 
J.L. MCNALLY 

SPACECRAFT MGR. (MAINE) 

SYSTEMS MGR. (J.D. KENT) 

GRD SEGMENT MGR. (J. NICHOLSON) 

DSS CONTRACTS MGR. (B. FORSTER) 

PRODUCT ASS. MGR. (J. TENNUCI) 

DND PAYLOAD MGR. (I. JEFFREY) 
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Gouvernmen'  t du Canada _ 

1 4, Government of Canada 
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MSAT PROGRAM MGR. 
P.M. BOUDREAU 

-- COMM. PROG. & POLICY 
MGR. 

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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Government of Canada 	 Gouvernment du Canada 
Department of Communications Ministère des Communications 

OUTLINE  

A, 	MSAT PROGRAM BACKGROUND 

MSAT SYSTEM 
SCHEDULE 
MAJOR MILESTONES 
LONG-RANGE PLAN 
TECHNOLOGY OBJECTIVES 

B1 	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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MSAT SYSTEM  

• ONE SPACECRAFT IN GEOSTATIONARY ORBIT IN THE VICINITY 
OF 109 °  WEST LONGITUDE 

ONE SPARE SPACECRAFT ON THE GROUND (PARTIALLY INTEGRATED) 

• ONE SATELLITE GROUND CONTROL STATION; AND 

• FAMILY OF.GROUND COMMUNICATIONS TERMINALUOR 

- LAND VEHICLES 
- 	SHIPS 
- 	AIRCRAFT 
- MAN-PACK 
- 	FIXED INSTALLATIONS 

o  
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MSAT PROGRAM SCHEDULE  

PHASE A 

PHASE B 

PHASE C/D 

PHASE E 

CONCEPT FEASIBILITY 

PROJECT DEFINITION AND 
TECHNOLOGY DEVELOPMENT 

ENGINEERING DEVELOPMENT 
AND MANUFACTURING 

LAUNCH 

EXPERIMENTS, DEMONSTRATIONS, 
FIELD TRIALS, AND INTERIM 
OPERATIONAL SERVICE 

OCTOBER 1980 TO APRIL 1982 

APRIL 1982 TO APRIL 1984 

APRIL 1984 

APRIL -  1984 TO OCTOBER 1987 

1987 TO 1994 

IMPLEMENTATION DECISION 
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MAJOR MSAT PROGRAM MILESTONES 

FEB./SEPT. 1980 	JOINT DOC/NASA PLANNING AND FEASIBILITY STUDIES 
STUDIES FOR MOBILE-SATELLITE DEMONSTRATION PROGRAM 

JULY/SEPT. 1980 	CABINET SUBMISSION FOR PHASE A STUDIES 

OCTOBER 1980 	GOVERNMENT FUNDING APPROVAL AND START OF MSAT 
PHASE A STUDIES IN CANADA 

OCTOBER 1981 	MOSST SUBMISSION TO CABINET ON FUTURE SPACE 
PROGRAMS INCLUDING MSAT PHASE B 

DECEMBER 1981 	GOVERNMENT DECISION TO PROCEED WITH PHASE B 
OF MSAT PROGRAM 

MARCH 1982 	DND DErisioN To pARTIcipATE IN PHASE B 

MARCH 1982 

APRIL 1982 

JULY 1982 

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 

ROLE OF 
DOC 

DEMONSTRATION MOBILE-SATELLITE 	FOLLOW-ON COMMERCIAL 
• COMMUNICATIONS PROGRAM 	MOBILE-SATELLITE SYSTEM 

	

1980-82 	• SPONSOR DEFINITION STUDIES 	o PERFORM REGULATORY FUNCTIONS 

	

1980- 	o DEVELOP POLICY AND REGULATORY 
• ASPECTS 

	

1982-87 	• SPONSOR DEVELOPMENT OF SPACECRAFT 
AND EARTH STATIONS 	 , 

	

1987-94 	• PROVIDE SATELLITE FACiLITY FOR 
EXPERIMENTS•EMONSTRATIONS AND 

• FIELD TRIALS 	 •  

o PROVIDE SATELLITE FACILITY TO - 
CARRIERS FOR INTERIM COMMERCIAL 
SERVICES 
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ROLE OF 
INDUSTRY 

(MANUFACTURING 
AND CARRIER) 

BM IIle Ile We 	gell 	811111 Ili ell 	ee 	Ile ale IS en ee 111111 
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Government of Canada 	 Gouvernment du Canada 
Department of Communications Ministère des Communications 

PROPOSED LONG-RANGE PLAN FOR DEVELOPMENT OF COMMERCIAL 	• 
MOBILE-SATELLITE SERVICES IN CANADA (CONTINUED) 

AND USERS 

DEMONSTRATION MOBILE-SATELLITE 	FOLLOW-ON COMMERCIAL 
COMMUNICATIONS PROGRAM 	MOBILE-SATELLITE SYSTEM 

	

1980-82 	o ADVISE DOC ON USER AND SYSTEM NEEDS, 	1987-90 	• CONDUCT MARKET TRIALS 
PLANS AND OBJECTIVES 	 AND PLANNING 

. PROVIDE TECHNICAL SUPPORT 	' 	1990 	o MAKE DECISION ON FOLLOW-0N 
COMMERCIAL SYSTEM 

	

1982-87 	o DEVELOP AND BUILD SPACECRAFT 	1990-93 	o PROCURE COMMERCIAL 
SYSTEM 

•PROVIDE TECHNICAL SUPPORT 

	

1987-94 	o SPONSOR EXPERIMENTS, DEMONSTRATIONS 	1994 	o START OF COMMERCIAL 
AND FIELD TRIALS 	 OPERATIONAL SERVICES 

•PROVIDE INTERIM COMMERCIAL 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-0N COMMERCIAL SYSTEM 
- TRANSPARENT TO MODULATION TECHNIQUE OF MOBILE TERMINALS 

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

e 	DEVELOPMENT OF 800 MHz SPACECRAFT TRANSPONDER AND ANTENNA ELEMENTS 

to 	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 

e 	EVALUATION OF NETWORK CONTROL OF MOBILE TERMINALS 

• EVALUATION OF SPACECRAFT PLATFORMS, DEPLOYMENT AND SATELLITE CONTROL 

s 	EVALUATION OF PROPAGATION LOSSES 
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Space Program 

SATELLITE SERVICES TO BE PROVIDED ON  MSAT  

1. PUBLIC MOBILE TELEPHONE AND MOBILE RADIO SERVICES (806-890 (1 Hz) 

2. EXPERIMENTAL MILITARY EHF SERVICES (20/44 GHz) 

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

EMERGENCY BEACON MONITORING FOR SEARCH AND RESCUE (406.1 (1Hz) 

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

STATIONS 

SERVICE 

AREA 

FREQUENCY 

INTERCONNECTION 	- AMONG MOBILE STATIONS. TO TELEPHONE NETWORK 
OR TO BASE STATIONS 

- LAND VEHICLE, SHIPBORNE, PORTABLE, AND AIRCRAFT 

- FULL-DUPLEX MOBILE TELEPHONE, RADIO, DATA 

- CANADA AND COASTAL WATERS 

- SUB-BANDS WITHIN 806-890 MHz ALLOCATION 



UHF 

MOBILE SATELLITE SERVICE FIXED SATELLITE SERVICE 

821-825 

866-870 

GATEWAY 
STATION 

MOBILE 

TELCO 

am um am me am OBI MI 	 MI BIB MI MI MS UM alle IBM BIM MI 

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 ELEVATION GREATER THAN 5 DEGREES 

RATE 	- 2,4 KPBS AT EIRP OF 13DBW, LOWER RATES AT LOWER EIRP 

FREQUENCY 	- 401-403 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 	- 406-40611 MHz 

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 COSTS AND BENEFITS  
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TOTAL 

2.2 APPROVED 

22.0 APPROVED 

420.8  NOT APPROVED 

$445.0 M 

DND 

5.0 

55.0  

$60.0 M 
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MSAT PROGRAM COST ESTIMATES  

1982 CANADIAN DOLLARS  

DOC 

PHASE A 	2.2 

PHASE B 	17.0 

PHASE C/D/E (PREL. ESTIMATE) 	365.8 

TOTAL 	$385.0 M 

FINANCING  

- 	DOC, DND AND OTHER CANADIAN PARTICIPANTS 

- 	FOREIGN PARTICIPANTS 

- 	COST RECOVERY FROM USERS 
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IMPROVED MOBILE SERVICES FOR 
CANADIANS 

SOCIAL 

CANADIAN CONTENT .  
JOB CREATION 
DOMESTIC SALES 
EXPORT SALES 
MORE EFFICIENT USER OPERATIONS 

ECONOMIC 

CANADA 
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Flinn 

MSAT PROGRAM BENEFITS  

RECIPIENTS TYPE 

PUBLIC BEING SERVED 
INDUSTRY 
GOVERNMENTS 
BUSINESS 

OVERALL CANADIAN ECONOMY 
MANUFACTURING INDUSTRY 
TELECOMMUNICATIONS INDUSTRY 
USERS 	• 

TECHNOLOGY PATENTS 
SKILL DEVELOPMENT 
MANUFACTURING PROCESS 
NEW 'PRODUCTS AND SYSTEMS 
SPI N -OFFS  

MANUFACTURING INDUSTRY 

POLICY IMPROVED COMMUNICATIONS SERVICES 
ECONOMIC DEVELOPMENT 
INCREASE  RD  
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 

TO EXPLORE THE USE OF SATELLITES TO IMPROVE MOBILE 
COMMUNICATIONS IN CANADA. 

TO DEFINE CONCEPTS AND PLANS FOR A DEMONSTRATION 
COMMUNICATIONS SATELLITE MSAT. 

TO PROVIDE MARKET, ECONOMIC, TECHNICAL, COST AND OTHER 
INFORMATION NEEDED FOR A DECISION ON WHETHER OR NOT.TO 
PROCEED WITH PHASE B. 
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LIST_ OF PHASE A CONTRACTS 

CONTRACTORS COST STUDY 

1. MARKET AND ECONOMIC STUDIES 

MARKET STUDY 

COMMERCIAL VIABILITY STUDY 

USER COST BENEFIT STUDY 

WOODS GORDON 

INTEL/TOUCHE - ROSS 

SYSTEMHOUSE 

$200K 

• $200K 

$100K 
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LIST OF PHASE A CONTRACTS (CONTINUED) 

CONTRACTORS COST STUDY 

2. SPACE SEGMENT STUDIES  

SPACECRAFT CONFIGURATION STUDIES 

ANALYSIS OF ALTERNATIVE SYSTEMS 

SPACECRAFT MODELLING PROGRAM 

MULTIBAND USE OF LARGE REFLECTOR 

SOFTWARE FOR MSAT STRUCTURAL 
CONFIGURATION. 

SPAR 

CAL 

CAL 

U. OF MANITOBA 

KENDALL 

$825K 

•$240K* 

• $ 25K 

• $ 25K 

$ 20K 

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

CONTRACTORS COST STUDY 

3, GROUND SEGMENT AND SYSTEMS 
ENGINEERING 

CENTRAL CONTROL STATION 

GATEWAY STATION 

800 MHz TRANSPORTABLE MOBILE 
ANTENNA 

800 MHz SHIP MOBILE ANTENNA 

806-890 MHz MOBILE AND PORTABLE 
TERMINALS 

MISSION OPERATION AND 
AVAILABILITY ANALYSIS 

$50K 

• $30K 

$25K 

$50K 

$25K 

$95K 
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LIST OF PHASE A CONTRACTS (CONTINUED) 
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CONTRACTORS STUDY COST 

3. GROUND SEGMENT AND SYSTEMS 
ENGINEERING (CONTINUED) 

FREQUENCY INTERFERENCE 

MULTIPLE ACCESS STUDY 

SOFTWARE REQUIREMENTS 

APPLICATION DES SATELLITES 
AU DOMAINE DE LA RADIO MOBILE 
CANADIENNE 

$25K 

$25K 

$50K 

$60K 

(PHASE 1 ET PHASE 2) 
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LIST OF PHASE A CONTRACTS  

CONTRACTORS COST •STUDY 

4 ,  TECHNOLOGY DEVELOPMENT  

SPACECRAFT FLEXIBILITY ASSESSMENT 

SPACECRAFT THERMAL CONTROL 

REACTION CONTROL SYSTEMS 

SPACECRAFT DYNAMICS AND CONTROL 

STRUCTURAL MODAL PARAMETERS 

VECTOR QUANTIZATION LPC 

DYNACON 

SPAR • 

SPAR 

ANCON, SPAR 	. 

U. OF SHERBROOKE 

U. OF SHERBROOKE 

$20K 

$20K 

$20K 

$60K 

$25K 

$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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LAND - BASED 

SHIPS 

AIRCRAFT 

410,000 

• 24,000 

17,000 
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LICENCED MOBILE RADIOS IN CANADA 
MARCH 1981 

TOTAL 451,000* 

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

NOISE, INTERFERENCE AND DISTORTION 

INADEQUATE RANGE 

DELAY IN GETTING THROUGH 

NO LINK WITH ASSOCIATED SYSTEMS 

%"OF RESPONSES 

51% 	. 

41% 

14% 

11 0/0 
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1985 -1990 1995 2000 YEARS 1981 

PROJECTED MOBILE COMMUNICATIONS MARKET 
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800  
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MSAT MARKET 
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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 STUDY PARTICIPANTS  

- MINERAL EXPLORATION ESSO 
PETROCAN 
DOME 
GARNETT DRILLING 

- RAILWAYS CNR 
BC RAILWAYS 
CPR 
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USER COST BENEFIT STUDY 

- FOREST INDUSTRIES 	BC FOREST PRODUCTS 

TRUCKING 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 
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CLASSES OF USER BENEFITS 

- INCREASES BUSINESS AND PROFIT FOR USER 

- USER COST SAVING 

- TIME SAVING 

- DAMAGE AVOIDED 

- UNMEASURED BENEFIT 

• SAFETY 

• SECURITY 

1 LIVES SAVED 

1 LESS ISOLATION 
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OVERVIEW OF THE PHASE A MSAT  

COMMERCIAL VIABILITY STUDY  
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OBJECTIVE  

- EXAMINE THE FUTURE USE OF MOBILE-SATELLITE SYSTEMS TO 
COMPLEMENT TERRESTRIAL SYSTEMS FOR MOBILE SERVICES 

- EXAMINE ALL-TERRESTRIAL COMPETITIVE SYSTEMS 

- EXAMINE THE COMMERCIAL VIABILITY OF SUCH SYSTEMS 
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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 
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PHASE A TECHNICAL STUDY RESULTS  

INDUSTRY BRIEFING  

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

(1) STUDIES INDICATED COMMERCIAL VIABILITY RESULTS ESTIMATE 22,000 USERS 
BY 1994 WITH 140,000 USERS BY 2001. 

(2) DEVELOPMENTAL APPROACH IS TO LAUNCH A DEMONSTRATION MODEL BASED ON AN 
AVAILABLE BUS DESIGN WITH A UHF PAYLOAD WHICH WILL ACCOMMODATE UP TO 
22,000 USERS. 

(3) ENGINEERING STUDIES INDICATE THAT REQUIREMENTS FOR A DEMONSTRATION 
MISSION CAN BE MET WITH 9.1 M. DIAMETER ANTENNAS. 

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

(5) EARLY DEVELOPMENT OF RELIABLE, LOW COSI GROUND BASED EQUIPMENT IS 
ESSENTIAL. 
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PHASE "A" RESULTS  

LIST OF REPORTS  
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PROGRAM STUDIES  

1. "USER REQUIREMENTS FOR A MOBILE SATELLITE SYSTEM OPERATING IN THE 

806-890 MHZ BAND", VOL. 1 - REPORT, VOL. II - TABLES AND APPENDICES, WOODS 

GORDON MANAGEMENT CONSULTANTS, TORONTO, ONT., SEPTEMBER 1981, DOC-CR-SP-81-025. 

2. "MSAT COMMERICAL VIABILITY STUDY", ADGA CONSULTING GROUP, OTTAWA, 
ONT., MARCH 1982, DOC-CR-SP-81-046. 

3. "USER COST BENEFIT STUDY FOR A MOBILE SATELLITE RADIO SYSTEM", SYSTEMHOUSE 
LTD., OTTAWA, ONT. 3 VOLUMES, DOC-CR-SP-82-026, -027, 028. • 

4. "MSAT PHASE B PROJECT PLAN", TA. EASTLAND, OTTAWA, ONT. OCTOBER 1981. 
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SPACE SECTOR STUDIES 

5. "MSAT CANADIAN DEMONSTRATION SPACECRAFT - REPORT AND BASELINE PERFORMANCE 
DOCUMENT", SPAR AEROSPACE, STE. ANNE-DE -BELLEVUE, QUEBEC, NOVEMBER 1981, VOL. 1 
TECHNICAL DESCRIPTION, VOL. 2 APPENDIX, DOC-CR-SP-81-047A. 

6. ."EXECUTIVE SUMMARY - MSAT SPACECRAFT CONCEPTUAL DESIGN STUDIES - COMMERCIAL 
AND CANADIAN MILITARY SATELLITE SERVICES", SPAR AEROSPACE, STE. ANNE -DE -BELLEVUE, 

QUEBEC, NOVEMBER 1981, DOC-CR-SP-81-047B. 

7. "MSAPPHAsE A EXTENSION CANADIAN DEMONSTRATION SPACECRAFT - REPORT AND 
BASELINE PERFORMANCE DOCUMENT ADDENDUM", SPAR AEROSPACE, STE. ANNE -DE -BELLEVUE, 

QUEBEC ,  
TASK 1 MSAT LSAT - No DND PAYLOAD - JANUARY, 1982 DOC-CR-SP-82-004A; 
TASK 2 MSAT LSAT - No DND PAYLOAD, OPERATIONAL MISSION, FEBRUARY, 1982, 

DOC-CR-SP-82-004B; 
TASK 3 MSAT LSAT - GSTAR WITH ONLY COMMERCIAL MOBILE PAYLOAD - DEMONSTRATION 

MISSION, MARCH 1982, DOC-CR-SP-82-004C. 

8. "INVESTIGATION OF USE OF THE PROPOSED MSAT LARGE ANTENNA FOR BOTH LOW UHF 
(200-400 MHz) AND HIGH UHF (800-900  MHz BANDS" 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. KENDAL CONSULTANTS LTD., MISSISSAUGA, ONTARIO, JULY 1981) 
 DOC-CR-SP-81-037. 

10. "COMSATMOD USERS MANUAL", CANADIAN ASTONAUTICS LTD., OTTAWA, ONT., 
MARCH 1982, DOC-CR-SP-82-(125. 
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GROUND SECTOR  

11, 	"A LIGHTWEIGHT, MANPORTABLE CO-AXIAL HELIX ANTENNA FOR THE MUSAT GROUND 

TERMINAL", ANDREW ANTENNA CO., LTD., WHITBY, ONT., MARCH 1981, 

12. "A STUDY TO DEVELOP ANTENNAS FOR THE MSAT TRANSPORTABLE TERMINALS", ANDREW 
ANTENNA CO..LTD., WHITBY, ONT., JANUARY 1982, DOC-CR-SP-82-003.* 

13. "A STUDY OF MSAT SHIPBORNE ANTENNA", CANADIAN ASTRONAUTICS LIMITED, OTTAWA, 
ONT ,  JANUARY 1982, DOC-CR-SP-82-002. 

14. "MSAT GATEWAY STATION STUDY - CANADIAN OPTION", SED SYSTEMS INC., SASKATOON, 

SASK., OCTOBER, 1981, DOC-CR-SP-81-049. 

15. "A STUDY OF THE MSAT CENTRAL CONTROL STATION REQUIREMENTS", SED SYSTEMS INC., 

SASKATOON, SASK., NovEmBER, 1981, DOC-CR-SP-81- • 50. 

16, 	"MSAT MOBLIE TERMINAL STUDY", VOL. 1 - RESULTS AND CONCLUSIONS, VOL. 2 - 

APPENDICES, VOL. 3 - PRICE AND SURVEY DATA, ADGA CONSULTING GROUP,.APRIL 1982, 

DOC-CR-SP-82-034. 
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SYSTEM SECTOR  

17. "MISSION AND OPERATION ANALYSIS OFR MSAT", TELESAT CANADA, OTTAWA, ONT., 
FEBRUARY 1982, DOC-CR-SP-82-005. 

18. "SYSTEM AVAILABILITY STUDY FOR MSAT", TELESAT, CANADA, OTTAWA, ONT., 

FEBRUARY 1982, DOC-CR-SP-82-005, 

19.• "A STUDY OF THE APPLICATION OF TDMA FOR MSAT", MILLER COMMUNICATIONS 

SYSTEMS, LTD., KANATA, ONT,, MARCH 1982: DOC-CR-SP-82-011, 	• 

20. "A STUDY OF INTERSYSTEM INTERFERENCE IN THE 806-890 MHZ BAND", CANADIAN 
ASTRONAUTICS LTD., OTTAWA, ONT., SEPTEMBER 1981, DOC-CR-SP-81-045.- 

21. "GENERAL FUNCTIONAL REQUIREMENTS FOR THE GROUND SEGMENT S/C REAL-TIME 
COMPUTING -SYSTEM (SRTCS) FOR MSAT", GAsTOPS LTD.., OTTAWA, ONT. JUNE 1981 - 
DOC-CR-SP-81-031. 

22. "GENERAL FUNCTIONAL REQUIREMENTS FOR THE GROUND SEGMENT REAL -rTIME 
SIMULATION (RIS)  SYSTEM FOR MSAT", GAsTOPS LTD., OTTAWA, ONT. JUNE 1981 - 
DOC-CR-SP-81-032. 

23. "GENERAL FUNCTIONAL REQUIREMENTS FOR THE GROUND SEGMENT S/C TEST AND 
INTEGRATION COMPUTING SYSTEM (STICS) FOR MSAT", GAsTOPS LTD., OTTAWA, ONT., 
SEPTEMBER 1981, DOC-CR-SP-81-044B. 
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24. "COMPUTING REQUIREMENTS STUDY AND DEVELOPMENT PLAN FOR MSAT, GROUND SEGMENT, 

COMPUTING SYSTEMS", 2 VOLUMES, GAsTOPS LTD., OTTAWA, ONT., SEPTEMBER 1981, 
DOC-CR-SP-81-044A. 

25. "EXECUTIVE SUMMARY OF A MSAT GROUND SEGMENT COMPUTER STUDY", GAsTOPS LTD., 
OTTAWA, ONT., SEPTEMBER, 1981, DOC-CR-SP-81-044B. 

26. "DEMONSTRATION MSAT GROUND SEGMENT COMPUTING REQULREMENTS SURVEY", 
GAsTOPS LTD., OTTAWA, ONT,, MARCH 1982, DOC-CR-SP-82-014. 

27. "FINAL REPORT  OR A DEMONSTRATION MSAT GROUND SEGMENT COMPUTLNG REQUIREMENTS 
STUDY", 2 VOLUMES, GAsTOPS LTD., OTTAWA, ONTARIO, MARCH 1982, DOC7CR-SP-82-015. 

28. "ANALYSIS OF ALTERNATE SYSTEMS FOR CANADIAN COMMERCIAL AND MILITARY MOBILE 

SATELLITE SERVICES"; 

VOL. 1 - MAIN REPORT, VOL. 2 - APPENDICES, 
VOL. 3 - COMBINED MISSIONS: RCA Bus AND 142  BD.Hz FOR MOBILE, 
VOL. 4 - PARAMETRIC RESULTS: 47 BD.Hz FOR MOBILE, 
VOL. 5 - COST AND SCHEDULE, MARCH 1982, CANADIAN ASTRONAUTICS LTD., OTTAWA, 

ONT., DOC-CR-SP-82-009 ,  
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29, "MÉAT STRUCTURAL AND CONTROL ASSESSMENT", DYNACON ENTERPRISES LTD., 
THORNHILL, ONT., MARCH 1981, DOC-CR-SP-81-005, 

30, "A DYNAMICS MODELING PLAN FOR MSAT", DYNACON ENTERPRISES LTD., THORNHILL, 
ONT., MARCH 1981, DOC-CR-SP-81-006. 

31. 	"STAR SENSORS AND COMPONENTS - A VENDOR SURVEY REPORT", ANCON SPACE 
TECHNOLOGY CORP., THORNHILL, ONT ,  MARCH 1981, DOC-CR-SP-81-016. 

32, "STAR SENSORS - A LITERATURE REVIEW", ANCON SPACE TEÇHNOLOGY CORP., 
THORNHILL, ONT., APRIL 1981)  DOC-CR-SP-81-017, 

33, "SPACECRAFT ATTITUDE STABILIZATION METHODS - FINAL REPORTS", ANCON SPACE 
TECHNOLOGY CORP., THORNHILL, ONT., APRIL 1981, DOC-CR-SP-81-018. 

34. "FINAL REPORT - STUDY ON CONTROL OF LARGE SPACECRAFT", SPAR AEROSPACE LTD») 
TORONTO, ONT., MAY 1981, DOC-CR-SP-81-013. 

35. "FINAL REPORT - STUDY ON THE STATE OF THE ART OF ELECTRIC PROPULSION AND 

ITS APPLICATION TO LARGE SPACECRAFT", SPAR AEROSPACE LTD., TORONTO, ONT., 

APRIL 1981, DOC-CR-SP-81-014. 
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36. "MSAT THERMAL STUDY FINAL REPORT", SPAR AEROSPACE LTD., TORONTO, ONT., 

APRIL.1981, DOC-CR-SP-81-105. 

37. "FINAL REVIEW THIRD GENERATION SPACECRAFT/MSAT BUS - TECHNOLOGY 
DEVELOPMENT STUDIES", SPAR AEROSPACE LTD., TORONTO, ONTARIO. MARCH 1981. 

38. "MSAT STRUCTURAL DYNAMICS MODEL FOR CONTROL SYSTEM EVALUATION", DYNACON 
ENTERPRISES LTD., THORNHILL, ONT,, MARCH 1982, DOC-CR-SP-82-022. 

39. "COMPUTER CODE FOR MSAT STRUCTURAL DYNAMICS MODEL '(PRELIMINARY)", 
DYNACON ENTERPRISES LTD., THORNHILL, ONT., MARCH 1982, DOC-CR-SP-82-023. 

40, 	"IDENTIFICATION METHODS FOR DETERMINATION,OF STRUCTURAL PROPERTIES OF 

SATELLITE SUBSTRUCTURE", UNIVERSITE DE SHERBROOKE, SHERBROOKE, QUEBEC, MARCH 

1982, DOC-CR-SP-82-019. 

41. 	"TRANSMISSION DE L'INFORMATION PARLEE VOCODEUR A DICTIONNAIRES", 

UNIVERSITE DE SHERBROOKE, SHERBROOKE, QUEBEC, MARCH 1982, DOC-CR-SP-82-021. 

=17 



004 	040 000 000 
	  044 4 ••  ••• 
OOOOOOO 044 •••  •00 
	  004 
	  040 
	  004 
OOOOOOO 040 040 • 444 
	  000 000 ,  044 

MSAT SYSTEM CONCEPT 

J.D.B. KENT 

. 	AGENDA ITEM 4 



'2111W LTV 

.LAND MOBILES 

sua 	Rs eig ay am  :toL  1 a NO Ms 	 MI OM BM Oil MI 

-.02411 sr as lag am am am au ma rat mt ma 

..,_ .. 	 ,..:- • .L.,,,,....., 	 wee" 
ego ___ 	. 	...............___Lin..e.a____., 	 oi 

	

\ 	 ee 	
"1  i 41 

Le 	. 	
• 	

«0 

	 _.......k.:_ 	0.0 .°  

	

-..........------,--.......... 	 rote 	
-e

fee 	* 	le 
SEA MOBILES aeoe

*** 	 I 	s 
.:. 	 4, 	s 	3 

et° oboe 	 se
•fr 

s 
I 	II - 

e 	 t 
iee 0  

e 	 5 	t 
eee 	 • 

4, 	
0 	s 

	

4", 	
I 	 1 

. 	 II 	1 

0 
tee" 

0 
II 	

1 

	

--- 	\ 	 a 

.fre 	
0 	 1 .1.----- 	 a s 

*f
ee  P 	i 

it 
,...... • 	.- 	,....._. - 	. _... 	, 	- 	e.,0

4.• 	 *
' 

IS .. 	 1 

	

oe,
-a** 	• 	

li., 	iiet4 lee • 	 3 

‘1%"n .' 	 t 

e 	 1 

	

A. % 	. • 	 ' ' 

BASE STATION 
OR 

FIELD-PORTABLE  STATION 

CENTRAL CONTROL 
STATION GATEWAY STATION 



• • • • 00 000 
000 00 •  
0.00 000 

004 
000 
• 4•  
000 
*0* 
• 0 •  
000 
000 

***** ** 04 • ••• 	 004 •04 

MSAT SYSTEM CONCEPT OUTLINE 

SYSTEM EL.EMENTS 

USER REQUIREMENTS 

TYPES OF SERVICE 

.COMMUNITY OF INTEREST 

CHANNEL REQUIREMENTS 

FREQUENCY REQUIREMENTS 

SYSTEM COVERAGE 

LINK BUDGETS 

SPACE SEGMENT 
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SYSTEM ELEMENTS 

f 

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

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

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

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

UHF - BASE STATIONS 	- FIXED TERMINALS TRANSMITTING AT 821 - 825 MHz AND 
RECEIVING AT 866 - 870 MHz- USES RELATIVELY HIGH GAIN 
ANTENNA- 

SHF - BASE STATIONS 	- FIXED TERMINAL TRANSMITTING AT 7.975 - 8.025 GHz AND 
RECEIVING AT 7.25 - 7.30 GHz. 

t 
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TYPES OF SERVICE 

1- MOBILE RADIO SERVICE  (MRS) 

- DIRECT VOICE COMMUNICATION BETWEEN MOBILE USERS, BASE STATIONS, GATEWAY 
STATIONS AND OTHER MOBILES 	 . 

- HIGH CALLING RATE WITH SHORT HOLDING TIME PER CALL 
- COMMUNICATION QUALITY 
- HALF DUPLEX AND VOICE ACTIVATED OR PUSH TO TALK 

2. MOBILE TELEPHONE SERVICE (MIS)  

- DIRECT VOICE COMMUNICATION BETWEEN MOBILE USERS, GATÉWAY STATIONS AND OTHER 
MOBILES 

- DIRECT ACCESS TO SWITCHED TELEPHONE NETWORK VIA GATEWAYS 
- CALLS CHARACTERIZED AS NORMAL MOBILE TELEPHONE 

YbICE QUALITY ABOVE TOLL QUALITY IN ABSENCE OF FADES 
- FULL DUPLEX AND VOICE ACTIVATED 

3. DATA SERVICE (DS)  

- PROVIDED TO MIS SUBSCRIBERS USING BASIC MIS TERMINALS 
- 4.8 KB/s DATA RATE, 1 IN 106  BER 
- 2400 BYTES OF DATA BUFFERING AT MOBILE TERMINAL 

DATA COLLECTION PLATFORMS (DCP)  

- 401 - 403 MHz UPLINK TO CCS VIA SHF BACKHAUL 
- DATA DISTRIBUTED TO SUBSCRIBERS VIA TERRESTRIAL NETWORK 

5. EMERGENCY POSITION - INDICATING RADIO BEACONS (EPIRB)  

- 406.1 MHz upLINK To CCS  VIA  SHF BACKHAUL 
- INFORMATION FORWARDED TO SEARCH AND RESCUE CENTRES FOR PROCESSING 
- COMPLEMENTARY TO SARSAT SYSTEM 
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WICE SERVICE CHARACTERISTICS 

1- BUSY HOUR' TRAFFIC INTENSITY PER USER 	. 	0.0155 ERLANGS 

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

99% OF TfME 

.CARRIER TO NOISE SPECTRAL DENSITY C/No 

FULL QUALITY MINIMUM QUALITY (COMMUNICATION) 

NBFM 	53 DB-Hz 
PELPC 	42 DB-Hz 
ACSB 	48 DB-Hz 

45 DB-Hz 
39 DB-Hz 
33 DB-Hz 



43 dB Hz 
C/N o  

TOLL QUALITY 
 

"TOLL" QUALITY UNCERTAINITY 

48 dB Hz 

I 
<<„ 

scÊ ' ,,,,, 

, 	
. NO FADE POINT 

CLEAR LINE-OF-SIGHT 

	

1 	e 	L  5dB ei 

	

;q21 	

MARGIN TO TOLL. 

1 	 I 

1 

RELIPC 

PELPC 

111 	1 	111 	1 	11 111 1 111 
30 	 35 

1  
1 	I 	1 	1 	11 	11 	lj 	1 	11 

50 	 55 	58 40 45 

me MI Be 11111 UM UM OM MO MI all Oil OM MI el. Ili le Erb as ea 

7:1 

o 

•• • • • • 	•• • •• • ••• 	••• 
• •• 

VARIATION IN SPEECH QUALITY 

(AVERAGE POWER/NO ) - dBFiz 53 dBHz ( NBFM OPERATING 
DESIGN POINT) 	- 
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MRS COMMUNITY OF INTEREST 

MRS USERS 

f 
BASE TO MOBILE 

65% 
MOBILE TO MOBILE 

25% . 

INTRABEAM 
95% 

INTERBEAM 
5% 

INTRABEAM 
90% 

1  
INTERBEAM 

10% 
INTRABEAM 

86% 
INTERBEAM 

14% 

BASE TO BASE 
10% 

MIS AND DS COMMUNITY OF INTEREST 

MIS AND DS 1 

MOBILE TO GATEWAY MOBILE TO MOBILE 
95% 

1  
INTRABEAM 80% INTERBEAM 20% 
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MSAT  SATELLITE  EOL PROJECTED NUMBER OF USERS  

AND COMMUNITY OF INTEREST  

MRS USERS .  

19,635 (304-3E) 

•1 
. . BASE-MOBILE 	MOBILE-MOBILE 	. 	BASE-BASE 

12,762 (197.8E) 	4,909 (76-1E) 	1964 (30.4E) I 	 1  
I 	I 	I 	1 	i 	, t -I  

I KTRABEAM 	INTERBEAM 	INTRABEAM 	INTERBEAM 	INTRABEAM 	INTERBEAM 12,124 	. 	638 	4418 	491 	1639 	275 (187.9E) 	(9.9E) 	(68.5E) 	(7.6E) 	(26.1E) 	(4.3E) 

MIS  USERS 

3,465 (53.7E) 

1 

MOBILE-GATEWAY 

3,292 (51.0E) 

MOBILE-MOBILE 

173 . (2.7E) 

I.  
INTRABEAM 	INTERBEAM 

138 (2.2E) 	35 (0.5E) 

111 



•••• 11.00 	» •• •00 
dOOdb 0 4 0 

**** • ** 4104 1,0« 

• • • 

** **** * •,11 0. 0  	• 0 • • 4 ,0 

CHANNEL REQUIREMENTS  

BASIC ASSUMPTIONS  

MRS - ALL MOBILE - MOBILE AND RASE - BASE INTRABEAM TRAFFIC AND 50% OF BASE - 
MOBILE INTRABEAM.TRAFFIC WILL BE UHF/UHF ROUTED- THE REMAINING 50% BASE - 
MOBILE INTRABEAM TRAFFIC WILL BE UHÉ/SHF ROUTED VIA GATEWAYS OR SI-IF  BASE 
STATIONS- ALL INTERBEAM TRAFFIC WILL BE DOUBLE HOP VIA A GATEWAY- 

MTS - ALL MOBILE TO MOBILE TRAFFIC WILL BE DOUBLE HOP VIA A GATEWAY- 

011.1 
4.0 
0 011 
900 
0.0 
040 
4100 
• • • 

4  BEN M CANADA COVERAGE 

EOL LOADING  

UHF-SI- F 	 UHF-UHF 

SERVICE 	ERLANGS/BEAM 	CHANNELS/BEAM 	ERLANGS/BEAM 	CHANNELS/BEAM 
MTS 	14.1 	17 

MRS 	34.4 	36 	47.2 	48 
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FREQUENCY PLAN  

MOBILE RADIO SERVICE  

UPLINK 	- 821 - 825 MHz 
DOWNLINK 	- 866 - 870 MHz 
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 - 403 MHz 
100 BPS DATA MESSAGE USING PHASE SHIFT KEYING 

EMERGENCY SERVICE  

11 	
UPLINK 	- 406.1 MHz 
400 BPS DATA MESSAGE USING PHASE SHIFT KEYING 

UPLINK 	- 7.975 - 8.025 GHz 
DOWNLINK 	- 7.250 - 7.300 GHz 
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2.3 DB 
0.2 DB 
1.4 DB 
0.5 DB 
0.2 DB 

39-7 DB 

-153.4 DBW 

27.9 DBK 1 
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1 

(C/N ) 
0 U 

C/ I0  

C/(Nou 	I 0) 

9. G/T 

10- BOLTZMANN'S CONSTANT 

11- RECEIVE SYSTEM NOISE DENSITY 

12- 

1 	13. 

14. 

7.8 DB/°K 

-228.6 DBW/Hz°K 
-200.7 DB-Hz 

47.3 DB-Hz 

54.6 DB-Hz 

46.6 DB-Hz 
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MSAT LINK BUDGET  

MOBILE TO SATELLITE  

MODULATION NBFM; 30 KHZ CHANNEL SPACING, 27 KHz IF BW 
FREQUENCY 821-825 MHz 

1. TRANSMIT POWER 

2. TRANSMIT CIRCUIT ( LOSS 

3. TRANSMIT EIRP 

4. LOSSES 
A. FREE SPACE Loss 
B. RECEIVE ANTENNA EOB Loss 
C. MULTIPATH & SHADOWING Loss 
D. POLARIZATION Loss 

	

5. 	GAINS 
A. TRANSMIT ANT-  BORES IGHT GAIN 	4.0 DB 
B. RECEIVE ANT- BORESIGHT GAIN 	35.7 DB 

6. RECEIVED SIGNAL POWER/CHANNEL 

	

7. 	RECEIVING CIRCUIT Loss 
A. POLARIZER 
B. DUPLEXER 
C. CABLE 
D. REDUNDANCY SWITCH 

182.8 DB 
3.0 DB 
13.0 DB 
0.5 DB 

7.2 DBW 

1.0 DB 

10.2 DBW 

199.3 DB 

8. RECEIVING SYSTEM TEMPERATURE 
A. RECEIVER NF 
B. RECEIVER NOISE TEMPERATURE 
C. Loss ELEMENT TEMPERATURE 
D. ANTENNA NOISE TEMPERATURE 

E. SYSTEM NOISE TEMPERATURE  

1 DB 
= 290 (10°4-1) = 75°K 
= 290°K 
= 290°K 
= 290 1- 290(10° ' 23-1) 10°23x75 
=620°K  

ir/c9 
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1 RECEIVING SYSTEM TEMPERATURE 
A.  REcEIvER NF 

8. 

-14.2 DBW 
-27.2 DBW 

1.3 DB 

+16.5 DBW 
+3.5 DBW 

219.5 DB 

81.0 DB 

-154.0 DBW 

24.4 DBK 

3.0 DB 
0.5 DB 

201.3 DB 
0.5 DB 
1.2 DB 

13.0 DB 

32.0 DB 
49.0 DB 

0.5 DB 

2.0 DB 

= 290(100 ' 2-1) = 170°K 
=290°K 

 = 50°K 

- 50 4- 290(10MS-1)+10040Sx170 
276°K 

1 
1 9. GiT 

10. BOLTZMANN'S CONSTANT 

11. RECEIVE SYSTEM NOISE DENSITY 

24.6 DB/°K 

-228.6 DBW/Hz°K 

-204.2 DB-Hz 

1 
1 „ 

1 • 

12. 

13. 

14. 

( c/Ndp 

C/(Nouilo ) 

CA N0 ) T  

50.2 DB-Hz 

46.6 DB-Hz 

45.0 DB-Hz 

1 

MSAT LINK BUDGET  

SATELLITE TO GATEWAY  

MODULATION MBFM; 30 KHz CHANNEL SPACING, IF Yel 27 KHz 
FREQUENCY 7.25 - 7.30 GHz 

1. A. TRANSMIT POWER/CHANNEL (UNFADED UPLINK) 
B. TRANSMIT POWER/CHANNEL (FADED UPLINK) 

2. TRANSMIT CIRCUIT LOSS' 

A. TRANSMIT EIRP/CHANNEL (UNFADED UPLINK) 
B• TRANSMIT EIRP/CHANNEL (FADED UPLINK) 

4• ' LOSSES 
A• TRANSMIT ANT. EOB 
B. TRANSMIT ANT. POINTING LOSS 
C• FREE SPACE LOSS 
D. .RECEIVE ANT n POINTING LOSS 
E. ATMOSPHERIC LOSS 
F. UPLINK FADE 

GAINS 
A. TRANSMIT ANTENNA BORESIGHT GAIN 
B• RECEIVE ANTENNA BORESIGHT GAIN 

6. REcuvED SIGNAL POWER/CHANNEL 

7. REouvING CIRCUIT Loss 

RECEIVER NOISE TEMPERATURE 
LOSS ELEMENT TEMPERATURE 
ANTENNA NOISE TEMPERATURE 

E.  SYSTEM NOISE TEMPERATURE 

5- 

B.  

C. 
D. 



es. be. 	•00 000 
*****•  • .0 
******* 0.. .00 

4. 

•4 . ••••*** 0 4* 00. 
	 • • • 

.4 4 
	*414 	 
	** ***SO 	 

** •  
404 
.0. 

*** 
•0. * • . 

0.5 DB 
202.2 DB 

3.0 DB 
1.2 DB 

49.5 DB 
32.0 DB 

-10.0 DBW 

0.5 DB' 

39.0 DBW 

206.9 DB 

81.5 DB 

-135.9 DBW 

30.1 DEK 

1.9 DB/1( 

-228.6 DBW/Hz°K 

-198.5 DB-Hz 

62.6 DB-Hz 

62.6 DB-Hz 

59.6 DB-Hz 

1.5 DB 

4.0 DB 
= 290(10044-1) = 438°K 
= 290°K 
= 290°K 
= 290 + 290(10045-1)+10045x438 
= 1028°K 

MSAT LINK BUDGET  

GATEWAY TO SATELLITE  

MODULATION NBFM; 33 KHz CHANNEL SPACING, 27 KHz IF BW 
FREQUENCY  7.975-8.025 GHz 

1- TRANSMIT POWER/CMANNEL 

2. TRANSMIT CIRCUIT Loss 

3. EIRP/CHANNEL 

4. LOSSES 
A. TRANSMIT ANTENNA POINTING Loss 
B. FREE SPACE Loss (8 GHz) 
C. RECEIVE ANTENNA EOB Loss 
D. ATMOSPHERIC Loss 

	

5. 	GAINS 
A. TRANSMIT ANTENNA BORESIGHT GAIN 
B. RECEIVE ANTENNA  BORES IGHT GAIN 

6. RECEIVED SIGNAL POWER/CHANNEL 

	

7. 	RECEIVING CIRCUIT Loss 

8. RECEIVING SYSTEM TEMPERATURE 
A. RECEIVER NF 
B- RECEIVER NOISE TEMPERATURE 
c. Loss ELEMENT TEMP ERATURE 
D. ANTENNA NOISE TEMPERATURE 

E. SYSTEM NOISE TEMPERATURE 

9. G/T 

10- BOLTZMANN'S CONSTANT 

11- RECEIVE SYSTEM NOISE DENSITY 

12.(C/N ) o u 
13.C/I0  

14.C/(Nou  + I )  o 

_ 
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0.2 DB 
0.8 DB 
0.5 DB 
0.2 DB 

6.4 DBW 

1.7 DB 

40.4 DBW 

191.8 DB 

39.7 DB 

-147.4 DBW 

27.1 DBK 

-23.1 DB/°K 

-228.6 DBW/Hz°K 

-201.5 DB-Hz 
54.1 DB-Hz 

•59.6 DB-Hz 

53.0 DB-Hz 
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MSAT LINK BUDGET  

SATELLITE TO MOBILE  
MODULATION MBFM; 30 KHZ CHANNEL SPACING, IF BW 27 KHZ 
FREQUENCY 866-870 MHz 

1- TRANSMIT POWER 

2. TRANSMIT CIRCUIT Loss 
A. POLARIZER 
B. DUPLEXER 
C. CABLE 
D. REDUNDANCY SWITCH 

3. TRANSMIT EIRP 

4. LOSSES 
A. TRANSMIT ANT. EOB 	3.0 DB 
B. FREE SPACE Loss 	183.3 DB 
C. MULTIPATH FADE MARGIN 	5.0 DB 
D. POLARIZATION Loss 	05 DB 

	

5. 	GAINS 
A. TRANSMIT ANTENNA BORESIGHT GAIN 35.7 DB 
B. RECEIVE ANTENNA BORESIGHT GAIN 	4.0 DB 

6. RECEIVED SIGNAL POWER/CHANNEL 

	

7. 	RECEIVING CIRCUIT Loss 	1.0 DB 

8. RECEIVING SYSTEM TEMPERATURE 
A. RECEIVER NF 	2.0 DB 

0- 	17n v B. RECEIVER NOISE TEMPERATURE = an(1112 1\ = -1.1U°M c. Loss ELEMENT TEMPERATURE = 290°K 
D. ANTENNA NOISE TEMPERATURE = 220°K 

04 111n0-1 17n E.  SYSTEM NOISE TEMPERATURE = 220 + GJV\ 9on(in
JAJ 	X1/1«, 

=509°K  

9. G/T 

10- BOLTZMANN'S CONSTANT 

11. RECEIVE SYSTEM NOISE DENSITY 
12. (C/N0 ) D 

13.C/(NOU  +I 0  ) 

14.C/(No )T  

p 
e 
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SUNLIGHT 
ECLIPSE 

- 2800 W 
- 2200 W 

STATION 

STATION-KEEPING 

DIMENSIONS: 

- 109° W 

- ±0.1° 

04 ,4 WoOde 
400 044 

044 044 

400 
400 . 
400 
40. 
044 
4.. 
0.0 
904 

MSAT SUMMARY DATA 

LAUNCHER 	 - ARIANE OR STS 

MASS IN TRANSFER ORBIT 	- 2492 KG (ARIANE III) 

POWER GENERATOR (AT 7 YEARS): 

EQUIPMENT DESIGN LIFE 	- 10 YEARS BUS, 7 YEARS PAYLOAD 

MISSION LIFETIME 	- 7 YEARS 
(PROPELLANT LOADING) 

BODY - 2.1m x 1.75m x 3.5m 
ARRAY SPAN TIP-TO -TIP 	33m 

,o 
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DND SYSTEM REQUIREMENTS 

LCoL. R.R. COOPER 

A.R. ABERCROMBIE 
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AGENDA ITEM 5 
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I NTRODUCT  ION  

TO 

MSAT PHASE B WORK PLAN 

DR.  R.W. BREITHAUPT 

AGENDA ITEM 6 
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OUTLINE  

A 	PHASE B OBJECTIVES 

B. PHASE .B WORK BREAKDOWN STRUCTURE 

C. PHASE B SCFIEDULE 

D. PHASE B BUDGET 

E. KEY RESPONS I BI L IT I ES • 

F. CONTRACT I NG PROCEDURES 
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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 CID 

Prepare phase CID performance specifications and schedule 

Prepare plan for post launch mobile 

communications program 

Refine assessment of market and commercial viability of 

follow-on operational systems 
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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 brief for phase CID 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 	DEFINITION OF SOCIO —ECONOMICS g'ENEFITS 

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 fLATFORM STUDY 	" 

WP 2.11 MSAT WORKING GROUPS 

WP 2,12 PUBLIC INFORMATION PLAN 
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MSAT PHASE B WORK BREAKDOWN STRUCTURE (CONTINUED)  

WP 3. MSAT SYSTEM DEFINITION  

WP 3,1 	PROJECT MANAGEMENT 

WP 3,2 	SYSTEM DEFINITION AND DESIGN 

WP 3,3 	SPACE SEGMENT DEFINITION AND DESIGN 

WP 3,4 	SPACE SEGMENT TECHNOLOGY DEVELOPMENT 

WP 3,5 	LAUNCH DEFINITION 

WP 3,6 	EARTH SEGMENT DEFINITION AND DESIGN 

WP 3.7 	EARTH SEGMENT TECHNOLOGY DEVELOPMENT 

WP 3.8 	COST ESTIMATE 
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f qovernment of Canada uvemment du Canada 
Department of Communications Ministère des Communications 

Programme spatial  Space Program 

KEY ROLES AND RESPONSIBILITIES FOR MSAT PHASE B  

GOVERNMENT  

DOC - LEAD MANAGEMENT AUTHORITY AND FOR OVERALL MAT SYSTEM. 

UNI)  - MAJOR PARTICIPANT, RESPONSIBLE FOR DND REQUIREMENTS AND DND GROUND SEGMENT. 

NASA - INTERNATIONAL PARTNER AND MAJOR EXPERIMENTER. 

DSS - CONTRACT ADMINISTRATION 

OTHER FEDERAL USERS - RCMP, DOT, DCE, DFO, HWC,  BINA, [PC,  COGLA, 

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

INDUSTRY  

TELESAT - :KEY PARTICIPANT IN DESIGN AND DEFINITION AND FOR ASSESSMENT OF MSAT COMMERCIAL VIABILITY. 

SPAR - DESIGNATED SPACECRAFT PRIME CONTRACTOR. 

CARRIER 

MANUFACTURERS 
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MSAT PHASE B CONTRACT BUDGET OUTLINE  

FY 82/83 AND 83/84 

PROGRAM DEFINITION 

SPACE SEGMENT AND LAUNCH 

GROUND SEGMENT 

SYSTEM STUDIES 

1.7 

13.2 

1.8 

. 	1.2  

$17.9M 
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A. PHASE B WORK PACKAGES 

B. DESCRIPTION OF PHASE B CONTRACTS 

C. DESCRIPTION OF PHASE B IN-HOUSE TASKS 
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PHASE B PROGRAM DEFINITION WORK PACKAGES 

WORK PACKAGES  

WP 2.1 	PROGRAM MANAGEMENT 

WP 2.2 	MARKET DEFINITION STUDY 

WP 2.3 	COMMERCIAL VIABILITY STUDY 

WP 2.4 	POST-LAUNCH MSAT COMMUNICATIONS PROGRAM DEFINITION 
WP 2.5 	DEFINITION OF SOCIO-ECONOMIC 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 GROUPS 

WP 2.12 	PUBLIC INFORMATION PLAN 
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PHASE B MARKET DEFINITION STUDY CONTRACT  

OBJECTIVE  

• TO REFINE THE MSAT PHASE A MARKET STUDY RESULTS 

• DEMOGRAPHICALLY 
• INDUSTRY CATEGORY 
• ELASTICITY TO PRICE 
• ELASTICITY TO QUALITY AND GRADE OF SERVICES 

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

SCHEDULE 

RELEASE OF DRAFT RFP 

ISSUE OF RFP 

PROPOSALS DUE 

CONTRACT AWARD 

DATA PACKAGE ON MARKET RESEARCH 

FINAL REPORT ON MARKET RESEARCH 

FINAL REPORT ON USER COST BENEFITS 

SEPT 82 

1 OCT 82 

14 OCT 82 

25 OCT 82 

1 MAR 83 

3 0 APR 83 

30  JUNE 83 
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CONTRACT AWARD 

FINAL REPORT 

3 NOV 82 

15 AUG 83 
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MSAT PHASE B COMMERCIAL VIABILITY STUDY CONTRACT  

OBJECTIVE  

o 	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 . 

CONTRACTOR  

CONTRACT DIRECTED TO TELESAT CANADA 
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MSAT PHASE B COMMERCIAL VIABILITY STUDY (CONTINUED)  

INPUTS TO STUDY  

RESULTS OF PHASE A STUDIES 

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

OUTPUTS 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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RELEASE OF RFP 
PROPOSALS DUE 
CONTRACT AWARD 
FINAL REPORT 

3 NOV 82 
3 DEC 82 

15 DEC 82 
31 AUG 83 
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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  
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IMPACT STUDY OF MSAT ON RADIO COMMON CARRIERS  

OBJECTIVE  

• TO EXAMINE FNVOLVEMENT OF THE RCCs IN THE DELIVERY 
OF MSAT SERVICES 

• TO IDENTIFY AND ASSESS ISSUES 

e 	TO ASSESS ECONOMIC IMPACT OF MSAT ON RCCs 

SCHEDULE  

STUDY TO BE DEFINED IN CONSULTATION WITH RCCA 



111111 Be 	11111 MI III 11111 	11111 11111 	111111 MS OS MD 11111 111111 	111111 

I.  Government of Canada 	 Gouvernrnent du Canada 
Department of Communications Ministére des Communications 

••• •••  ••• 
Space Program Programme spatial 

62111ZIriZi 

IMPACT STUDY OF MSAT ON TELEPHONE COMPANIES  

OBJECTIVE  

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

• TO IDENTIFY AND ASSESS ISSUES 

o 	TO ASSESS ECONOMIC IMPACT OF MSAT ON THE TELEPHONE COMPANIES 

SCHEDULE  

o 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  

OBJECTIVE 

TO ASSESS THE NEED, SYSTEM REQUIREMENTS, BENEFITS, COSTS AND 
OTHER ISSUES AFFECTING DECISION OF POTENTIAL LARGE USERS TO 
PARTICIPATE IN MSAT PROGRAM AND TO SUBSCRIBE TO MSAT SERVICES 

SCHEDULE  

t 	OCTOBER 82 TO MAY 83 

STUDIES WILL BE COORDINATED THROUGH MSAT USER WORKING GROUPS 
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RELEASE OF RFP 

PROPOSALS DUE 

CONTRACT AWARD 

FINAL REPORT 

15 DEC 82 

15 JAN 83 

15 FEB 83 

31 AUG 83 
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STUDY OF SOCIAL IMPACT OF MSAT  

OBJECTIVE  

TO IDENTIFY AND ASSESS THE SOCIAL BENEFITS/COSTS ASSOCIATED 
TO THE INTRODUCTION OF MOBILE-SATELLITESERVICES IN CANADA 

SCHEDULE  
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RELEASE OF RFP 
PROPOSALS DUE 
CONTRACT AWARD 
FINAL REPORT 

15 OCTOBER 1982 
15 NOVEMBER 1982 
6 DECEMBER 1982 
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OVERALL SOCIO-ECONOMIC IMPACT STUDY 

OBJECTIVE 

• TO DEVELOP A SIMPLE SIMULATION MODEL INCLUDING THE MAIN SOCIO-ECONOMIC 
VARIABLES AND RELATIONSHIPS 

e 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 
VARIABLES SUCH AS MARKET DEMAND, EMPLOYMENT AND COSTS 

SCHEDULE 
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MSAT PHASE "B" WORK BREAKDOWN STRUCTURE  

- PROJECT MANAGEMENT 

- SYSTEM DEFINITION & DESIGN 

- SPACE SEGMENT DEFINITION & DESIGN 

- SPACE SEGMENT TECHNOLOGY DEVELOPMENT 

- 	LAUNCH DEFINITION 

- 	EARTH SEGMENT DEFINITION & DESIGN 

- EARTH SEGMENT TECHNOLOGY DEVELOPMENT 

- COST ESTIMATES 
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ITEMS REQUIRING CONTRACT ACTION  

MSAT SYSTEMS DEFINITION  

- SYSTEM STUDY 

- SPACE SEGMENT STUDIES 

- GROUND SEGMENT STUDIES 

- PROJECT MANAGEMENT SUPPORT 

CONTRACT OUTPUTS  

- 	DEFINITION/SPECIFICATION 

- 	TECHNICAL FEASIBILITY REPORTS 

- PRICE ESTIMATES 

- 	AVAILABILITY 

- 	IMPLEMENTATION PLAN 

- MANPOWER APPLICATION 

- TRAINING ASPECTS 
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SYSTEM STUDIES 

J.D.B. KENT 

1 

I.  

AGENDA ITEM 9 
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SYSTEMS STUDIES OUTLINE 

- DAMA CONTROL CONCEPT & TERRESTRIAL INTERFACE STUDY 

- NETWORK MANAGEMENT STUDY • 

- ADVANCED MODULATION TECHNIQUES 

• 
INTERMODULATION ANALYSIS 

- INTEGRATED MISSION & OPÉRATIONS ANALYSIS 

.• 

1 71  
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DAMA CONTROL CONCEPT AND TERRESTRIAL INTERFACE STUDY  

OBJECTI‘E  

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

TASKS  

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. 

• 
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 INCOMPLÈTE  CALL ATTEMPTS AND ESTIMATE THE STORAGE REQUIRE-
MENTS AT TERMINALS- 

3- DEVELOP PHASE C/D COST ESTIMATES FOR THE PROPOSED SYSTEM AND INDICATE 
POTENTIAL SUPPLIERS. 

II 	TIME FRA IE 

START: 	OCTOBER 1982 
FINISH: 	MARCH 1983 
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NETWORK MANAGEMENT STUDY  

OBJECTI\E  

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. 

TASKS  

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: 	JULY 1983 

3 



. . 	
• I  	 I 

	 I 
	 4 

	  ••• 	•••••• ••• 
.  

	••• •••• 	•••    ******  ,m 

t 	

••• ••• •• 	 ••• •••. •••  	•••  •.• 	• 41. •  

AMANCED MODUATION TECHNIQUES  

OBJECTME  

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

II 	. 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 AND ACSB 

II MODEMS- 

TIME FRAME  

START: 	NOVEMBER 1982 

FINISH: 	JULY 1983 
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INTERMODULATION ANALYSIS  

OBJECTI‘E  

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

TASKS  

1. 	BASED ON 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: 	AUGUST 1983 
FINISH: 	NOVEMBER 1983 
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INTEGRATED MISSION AND OPERATIONS ANALYSIS  

OBJECTIIE  

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 
PHASE C/D: A MISSION PROFILE DESCRIPTION; AN INTEGRATED MISSION/OPERATIONS PLAN; 
DETAILED MISSION 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 MISSION/OPERATIONS PLAN DOCUMENT ADDRESSING 
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 FRA IE 

START: 	FEBRUARY 1983 
TASKS 1 & 2 COMPLETE: AUGUST 1983 
FINISH: 	AUGUST 1983 

I 9 - 
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SPACE SEGMENT PHASES  

A. CONCEPT FEASIBILITY 

B. PROJECT DEFINITION 

C. ENGINEERING DESIGN 

D. SPACECRAFT PRODUCTION/LAUNCH 

E. OPERATIONS 

Ill o 71 
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DEMONSTRATION MSAT SCHEDULE  

ITEM 	CV-80 	CV-81 	CV-82 	ry-83 	CV-84 	CV-85 	CV-86 	Cy-87 éy-88 	CV-89 	CV-90  

PHASE A - STUDIES 	1 —  

PHASE B - DEFINITION  

PHASE C - DESIGN 	_ 

PHASE D - BUILDe, 
TEST, LAUNCH & URBIT 	 ' CHECKOUT 	 . 

PHASE E - OPERATIONS 	> 

TECHNOLOGY 	 .a.....n1 	
. 

DEVELOPMENT 	 ' 

••• ••• ••• ••• 
'Are ••• ••• ••• 
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SPACE SEGMENT  

PHASE B OBJECTIVES  

• 4 •  
444 
000 
004 
040 
• 00. 

 0.0 
440 

PRIMARY: 

- DEFINE THE DEMONSTRATION SPACECRAFT 

- DEVELOP AN IMPLEMENTATION PLAN 

- PREPARE COST ESTIMATES 

1 
SUPPLEMENTARY: 

- INITIATE LONG LEAD ITEMS 

- MAKE LAUNCH RESERVATIONS 

- Bu  Y CRITICAL COMPONENTS 

- INITIATE CRITICAL DESIGN 

- BEGIN SOFTWARE DEVELOPMENT 
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DEMONSTRATION MSAT PAYLOADS  

- 800MHz MOBILE SERVICE 

- 400MHz DCP/ÉPIRB SERVICE 

- BACKHAUL SERVICE 

- Elf SERVICE 

/ 0 - 
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DEFINITION PHASE  

SPACE SEGMENT ACTIVITIES  

1- 	SPACECRAFT DEFINITION 

2. OPERATIONS REQUIREMENTS DEFINITION 

3. SOFTWARE REQUIREMENT DEFINITION 

4. LAUNCH VEHICLE RESERVATION 

5. UPPER STAGE SELECTION 

I  
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ACTIVITY 

MSAT PROJECT SCHEDULE - PHASE B 

(SPACE SEGMENT) 

1982 

FY 82/83 

AMJJASONDJ,FM 

198 3 1984 

FY 83/84 

J F M AMJJASO.N D 

NEGOTIATE AND SIGN 
CONTRACT WITH PRIME 
CONTRACTOR 

PREPARE OVERALL 
SYSTEM REQUIREMENTS 

COMMIT "EARNEST FUNDS 
FOR LAUNCH VEHICLES 

PREPARE SYSTEMS SPEC 

PREPARE SUBSYSTEMS 
SPECS 	- 

BUS DEFINITION 	_ 

SOFTWARE DEFINITION 
(GCE' RTS' STE) 

SPACECRAFT SYSTEM 
DESIGN REVIEWS 

IDENTIFY & INITIATE 
LONG LEAD PROCUREMENTS 

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

PHASE C, D AND E 
PROPOSAL REVIEW 

PREPARE TB SUBMISSIO 
FOR PHASE C, D AND E 

1, 
1 	A 

UPPER STAGE 
(if required) 
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SPACECRAFT DEFINITION.  
OBJECTIVE:  

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

AND OPERATIONS PHASES 

DELIVERABLES:  

SPACECRAFT SYTEM DEFINITION 

- OPTIMIZATON OF PAYC.OAD 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 FEASIBILITY 

- ENàURE CONTRACTOR CAPABILITY 

- IDENTIFY AND DEVELOP SUPPORT REQUIREMENTS 

SCHEDULE  

1 APRIL 82 - MARCH 84 

I.  
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PRIMARY  

TECHNOLOGY CHALLENGES  

MSAT SPACECRAFT - 

- LARGE ANTENNA REFLECTORS & FEEDS 

- 800 MHz P.A. 

- FREQUENCY SOURCES 

- EHF COMPONENTS 

- ADVANCED CONTROLS 



SCHEDULE: 

OCTOBER 1982 - AUGUST 1983 
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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 REQUIREMENTS 

- FACILITIES/EQUIPMENT REQUIREMENTS 

- SUPPORT REQUIREMENTS 

- CAPITAL & O&M COST ESTIMATE 

0 -9 
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SPACE SEGMENT 

PHASE B CONTRACTS 

SUBJECT: 	COMPUTATIONAL REQUIREMENTS 

DELIVERABLES: 	STUDY REPORT ADDRESSING' REQUIREMENTS 

AND COSTS FOR: 

- GROUND CONTROL 

- SIMULATION 

- GROUND TESTING 

TIME FRAME: 	OCTOBER 1982 - SEPTEMBER 1983 

/0  
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SPACE SEGMENT  

PHASE  B CONTRACTS  

SUBJECT: 	LAUNCH VEHICLE RESERVATIONS 

DELIVERABLE: 	RESERVATION FOR LAUNCH ON CANDIDATE VEHICLES 

SCHEDULE: 	OCTOBER. 1982 - MARCH 1983 

1 

/ — 
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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: STUDY 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 - DECEMBER 1983 
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GROUND SEGMENT 

J.E. NICHOLSON 
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GROUND SEGMENT OUTLINE  

- CENTRAL CONTROL STATION 

- GATEWAY STATION DEFINITION 

- GROUND TERMINAL DEFINITION 

- FREQUENCY CONTROL SYSTEM 

- UHF TERMINAL ANTENNA DEFINITION 

• 
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CENTRAL CONTROL STATION (CCS)  

OBJECTIVE: 	TO PRODUCE CCS 	S PECIFICATIONS 

- COST 

- IMPLEMENTATION SCHEDULE 

SUBSYSTEMS: 	- SPACECRAFT OPERATIONS AND CONTROL HARDWARE FOR TT&C 
- SPACECRAFT REAL TIME SIMULATOR HARDWARE 

- COMMUNICATIONS OPERATIONS AND CONTROL HARDWARE 
- STATION MONITOR AND CONTROL HARDWARE & SOFTWARE 
- SHF DACKHAUL COMMUNICATIONS 
- EMERGENCY POSITION INDICATOR RADIO BEACON (EPIRD) RECEIVER 
- DATA COLLECTION PLATFORM (DCP) RECEIVER/PROCESSOR 
- ANTENNA & RF 

- MILITARY INTERFACE WITH TT&C AND DACKHAUL IF NEEDED 

SCHEDULE: 	CONTRACT LET 	- DECEMBER 1982 
FINAL REPORT 	- OCTOBER 1983 
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GATEWAY STATION DEFINITION  

OBJECTIVE: 	TO PRODUCE GATEWAY - SPECIFICATIONS 

- COST 

- IMPLEMENTATION SCHEDULE 

SUBSYSTEMS:  - SHF ANTENNA & RF/IF 

- SWITCHED TELEPHONE NETWORK INTERFACE REQUIREMENTS 

WILL BE PROVIDED 

- RASEBAND CHANNEL ELECTRONICS 

- DAMA 

- FREQUENCY CONTROL 

- COLOCATED WITH TELCO 

- SWITCHING MATRIX 

SCHEDULE: 	CONTRACT LET 

FINAL REPORT 

- DECEMBER 1982 

- OCTOBER 1983 



- DAMA SYSTEM TO BE PROVIDED 
- FREQUENCY CONTROL SYSTEM TO BE PROVIDED 

- MODULATION TECHNIQUE CHARACTERIZATION AND DEVELOPMENT 

- LNA &  DUPLEXER  DEVELOPMENT , 
- POWER  AMPLIFIER  DEVELOPMENT 

- TERMINAL MICROPROCESSOR CONTROLLER DEVELOPMENT 

- MINIMUM COST IS ESSENTIAL 
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GROUND TERMINAL DEFINITION  

OJBECITVE: 	To PRODUCE - SPECIFICATIONS 

- COST 

- IMPLEMENTATION SCHEDULE 

- BEV. MODELS 

FOR THE FOLLOWING MSAT GROUND TERMINALS 
- UHF MOBILE 
- UHF TRANSPORTABLE/PORTABLE 
- UHF BASE 
- SHF BASE 

CONSIDERATIONS:  

SCHEDULE:  CONTRACT LET 

FINAL REPORT 

PRELIMINARY TERMINAL DEVELOPMENT 

- DECEMBER 1982 
- OCTOBER 1983 

- DECEMBER 1983 
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FREQUENCY CONTROL SYSTEM  

OBJECTIVE:  To DEFINE A FREQUENCY CONTROL SYSTEM FOR MSAT AND TO 
DEVELOP A FREQUENCY SYNTHESIZER FOR THE MOBILE TERMINALS. 

CONSIDERATIONS:  - 5 KNZ CHANNEL SPACING 

- DOPPLER 

- DIFFERENT MODULATION TECHNIQUES 

- DAMA 
- DIFFERENT LINK MODES 

SCHEDULE:  CONTRACT LET 	- NOVEMBER 1982 

SYSTEM DEFINITION 	- FEBRUARY 1983 

SYNTHESIZER DEVELOPMENT - 'JUNE 1983 
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UHF TERMINAL ANTENNA DEFINITION  

OBJECTIVE: 	 - To PRODUCE UHF ANTENNA - SPECIFICATIONS 

••• ••• ••• ••• ••• ••• ••• ••• 

COST 

- IMPLEMENTATION SCHEDULE 

FOR BASE, SHIP, MOBILE, AIRCRAFT AND TRANSPORTABLE 

STATIONS 

- To DEVELOP A UHF ANTENNA FOR MOBILE VEHICULAR 
APPLICATIONS 

CONSIDERATIONS:  - 4 oh GAIN FOR MOBILES 
- POLARIZATION DISCRIMINATION 

- Low ANGLE MULTIPATH DISCRIMINATION 
- PRACTICAL DESIGN FOR VEHICLES 

- CIRCULAR POLARIZATION 

SCHEDULE: 	CONTRACT LET 	- NOVEMBER 1982 
FINAL REPORT 	- OCTOBER 1983 

MOBILE ANTENNA DEVELOPMENT - DECEMBER 1983 
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