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Overview

~ The Four “C's": Cause f sense of Urgency

~ Strong, Secure, Engaged. Defence Space Objectives
~ CAF Joint Space Program: RCAF Functional Lead
~ Current Capabilities & Projects
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Cost of entry dropping Adversary access to spa e & d&: ata

Disruptive innovation
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* Innovation outpacing policy & procurement

Socio-economic benefits «  Collisions & counter-space activity
Human|tar|anfd|saster momtormg Freedom of manoeuvre no longer guaranteed
Inter-planetary exploration ntested treaties & norms

We can see everything... « They can see everything...
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Enhanced air and maritime surveillance
and control, including Arctic

Concurrent response to multiple
domestic emergencies

Support to counter-terrorism
Search and rescue support

Innovative defence sector

* Modernize NORAD with the US

» Expanded aerospace and maritime
domain awareness and control

+ Cutting edge defence research

CAF prepared to conduct:

2 major sustained deployments
1 major time-limited deployment (6-9
months)

2 minor sustained and 2 minor time-limited
deployments

1 DART mission
1 Non-combatant Evacuation Operation

Increase defence spending from $18.9B in 2016-17 to $32.7B by 2026-27

'NEW INITIATIVES

Increase emerging capabilities in
space,

maintain effectiveness and
interoperability with allies
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SSE SPACE OBJECTIVES

« Defend and protect space capabilities

Invest in and employ arange of spacecapabilities
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* Provide leadership in shaping international normsfor
responsible behaviour in space

. Conduct cutting-edge R&D on new spacetechnologies
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Position-Navigation-Timing Surveillance of Space C3 Systems
(PNT)
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UN Outer Space Treaty (1967)
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O UN Guidelines on the Long-Term Sustainability of Outer Space Activities R ﬁ w
Q Treaty on the Prevention of Placement of Weapons in Outer Space '° - ey
O Draft International Code of Conduct for Outer Space Activities .;.-' WA ;
O  UN Committee on the Peaceful Uses of Outer Space (COPUQS) B

Government of Canada Regulations
Radiocommunications Act - ISED

Aeronautics Act— TC
Canadian Space Agency Act —
National Defence Act — DND

ISED/CSA

Remote Sensing Space Systems Act (RSSSA) - GAC

RCAF Sp.ace Power
Doctrine Note
DN.17/01
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DG Space/Joint
Commander

ace Component
C) Mission

To maintain Space Domain Awareness, and to develop,
deliver and assure space-based capabilities in order to
enable the Joint warfighter at home and abroad.
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Space Operations
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(Force Employment)

CAF JOINT SPACE — RCAF FUNCTIONAL LEAD
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CANADIAN DEFENCE
JOINT SPACE ENTERPRISE

Combined

Canadian Joint
Operations
Command (CJOQ)

Gov't Ops
Centre Canadian Forces
(GOCQ) Integrated
Command Centre
(CFICQ)

SsOC

1 CAD, 2 CAD, RAWC

Joint -
Space Industry ADM(IM)
- Deployed Support P
Forces _ Team(s) /. 2 : SATCOM - CA, RCN,
S g Ops Ctr CANSOFCOM
i (S0C) - ADM(Pol)
‘ £y o - JAG
- ADM (S&T)
- ADM(Mat)
ESCRE
DREC

RMC
COOPERATION, COLLABORATION, INTEGRATION
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COMBINED S

“..we unequivocally recognize the strategic
importance the space domain has on our economy,
technology, national security and defense. To that end,
we collectively share the view that military cooperation
concerning the space domain is vital to our countries’
Interests.

..We are actively coordinating to further our national
interests through the Combined Space Operations
(CSpO) initiative.

To enhance our space collaboration, we are also
discussing operational concepts, personnel needs and
infrastructure requirements to enhance multinational
command and control of space forces in and through
the Combined Space Operations Center and the other

national Space Operations Centers.

..we are dedicated to identifying future capabilities to
support our countries’ common interests in and
through space.”
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IONS (CSPO)

Air Chiefs and senior space officials from Australia,
Canada, France, Germany, New Zealand, the
United Kingdom, and the United
States held a meeting at Headquarters Air Force
Space Command to discuss the future of the
Combined Space Operations (CSpO)
initiative April 10, 2019.



CURRENT CAPABILITIES & PROJECTS
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SPACE CAPABILITY PROJECT ELEMENTS
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Defence
Procurement Civil Space*
Co-sponsor/collaborate on whole-of-government

&/or bilateral projects
! when appropriate
Example: RCM

Spénsor

* ..all matters concerning space over which Parliament has jurisdiction and that are not by or pursuant to law assigned to any other department, board or agency of the Government of Canada.

U NCLASSl Fl ED (Canadian Space Agency Act).
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Enhanced air and maritime surveillance .+ Mmodernize NORAD with the US CAF prepared to conduct:
and control, including Arctic * 2 major sustained deployments

* Expanded aerospace and maritime 1 maior ti o
; . » 1 major time-limited deployment (6-9
Concurrent response to multiple domain awareness and control montjhs) ploy (

domestic emergencies :

+ Cutting edge defence research + 2 minor sustained and 2 minor time-limited
deployments
Search and rescue support « 1 DART mission

Innovative defence sector » 1 Non-combatant Evacuation Operation

Support to counter-terrorism

VRN
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O @ Innovation for Defeng¥§xcellence an curity (IDEaS); $1.6B oVe}r 20 years @) © Qo\\o‘
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Defence
(IDEaS) Program

Space Example
Challenge #13. Identification and Characterization of Space Objects

o The Space Situational Awareness Graphical Environment (SSAGE)
DND/CAF SPA2CE (Space Activity Analysis and Collection/Correlation Engine)
Priorities - ﬂ *Advanced Space Common Operating Picture (SCOP) System for Intelligent SSA...
IDEATION Enhanced Space Surveillance using Star Trackers

*Watchguard Space-Based Proximity Monitoring System — HD Zoom Common Op Picture

High Resolution Tracking of Low Earth Orbit Space Objects

Space Common Operating Picture System (S-COPS)

Artificial Intelligence Driven Platform for Identification and Detection of Space Objects

Holographic Display for Space Situational Awareness

Space Object Identification Using Optronically-processed Synthetic Aperture Ladar...

*selected for follow on phase 1b

S&T Inn
Excellence and Secu

COMPETITIVE CONTESTS
INNOVATION
MOBILITY PROJECTS NETWORKS Defence

@

INTEGRATORS SANDBOXES ASSESSMENT &
IMPLEMENTATION

SOLUTION READINESS LEVEL (SRL)

https://www.canada.ca/en/department-national-defence/programs/defence-ideas.html
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DEFENCE SATCO ROGRAM 2040

29 31

30

MOU

‘18‘19‘20‘21‘22‘23 24 25‘26

27 Fzs

32‘33‘34 35(36|37 (38|39 40

E;
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Capability in service

Interim or limited capability in service

No capability available / risk of gap
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EARTH OBSERVATION SATELLITE MISSIONS
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SURVEILLANCE OF SPACE :
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DEFENCE
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RAM 2040
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Surveillance
From Space

Surveillance
from Space

----- (SAR, AIS,

etc.)
ID/OA/Defn/Impl...Project Phases ]

PE/PE2/RCM

Contracted AIS

Space-Based
AIS Service

Follow-on Contract
Contracted AIS Approval
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Service Support

Enable
Search &
Rescue Ops
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- Ground
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Surveillance Sapphire
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Surveillance of
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Capability in service

Interim or limited capability in service

Ad-hoc capability available when possible

No capabilty available / risk of gap U N C LAS S | F | E D




CANSpOC

Space Domain Awareness & integration of space-enabled effects in operations.

Today Future

« 24/7 Watch operations « CSpOC Burden Sharing & Continuity of Ops
« Joint Space Support Teams o CSpO Space common operating picture

* Operational Analysis (OA) .« Expand NAVWAR capabilities and systems

« Planning/Exercise/Wargame support Expand OA modelling and simulation
* Mission Assurance Assessments Satellite payload operations
« Standards and training .« Commercial Integration

« Supported by Sensor System Ops Centre (22 Wing)
« Coord with ADM(IM) SATCOM Ops Centre
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