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OVERVIEW

» 'Strong at Home, Secure in North America and
Engaged in the World" -

* Research & Developm

[ B.—:m:-.‘_._-g': """""

nt (R&D) in New Space

* SDA Engagements, Current and Future
Partnerships |
E ?‘ =

- DND's Roadmap & SDA Capabilities
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'STRONG, SECURE, ENGAGED'
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A New Canadian Vision for Defenc‘TRONG, SECURE, ENGAGED.

STRONG SECURE ENGAGED
at home in North America in the world

¥

AGILE, COMBAT READY CANADIAN ARMED FORCES
AND RESILIENT PEOPLE AND FAMILIES



SSE ‘ACE OBJECTIVES

In collaboration with allies, Deter ...increasingly relevant to
the space and cyber domains

Invest in and employ (Deliver) arange of space

~Defend and Protect space capabilities
R
e

R o P

Work with partﬁe.'irs to promote Canada’s
national interests on spaceissues

Provide Ieadm shaping international normsfor
responsible behaviour in space

Conduct cutting-edge R&D on new spacetechnologies
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RESEARCH & DEVELOPMENT
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S&T INNOY

RDEFENCE
EXCELLENCE AND SEG

NYIDEAS) PROGRAM

Date

Challenges Status
9 launched
DND/CAF — CFP 1 Challenge 13: 4 solutions
Priorities ‘ |dentification and Abril 2018 funded comple
DEATION Characterization of Space P tion by May
S Innovation Objects 2021
(10 y Challenges CFP 3 Challenge 2: = ol
® oN® Collision Course - tracking
A S . August 2019funded comple
) and de-orbiting space :
) tion Dec 2020
— debris

\ / @@ CFP 3 Challenge - Shields 7 solutions

{gup! Defend & Protect funded

- : Sep 2019 )

COMPETITIVE satellites from natural and completion

MOBILITY PROJECTS CONTESTS NNOVAartificial threats Feb 2021

NETWOIS 2
- . e 4 Capability
®
o] <
INTEGRATORS SANDBOXES ASSESSMENT & SOLUTION READINESS LEVEL (SRL)
IMPLEMENTATION

https://www.canada.ca/en/department-national-defence/programs/defence-ideas.htmi
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SPACE DOMAI ARENESS (SDA)

ENGAGEMENTS, CURRENT AND FUTURE
PARTNERSHIPS
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CAF JOINT SPACE - 2024

e

Cdn Joint Ops Command
(CJOC)
Readiness
CJOC Staff (DG Air & Space
_____________ DG Air Staff / Res
| Air, Land, Maritime, 1 (DGAS / DG Ai
' Space, Cyber |
] Component !
I Commanders |

CAN NORAD Sp Det

Cdn Space Division / Joint 2 Cdn Air Division
- = Force Space Component
= i e = —— Commander

(CSD /JFSCC)

RCAF Aerospace
Warfare Centre

"Nt e JFSCC + CTOC
= | C: CSD Staff :
~ [ Space Ops Unit Space Spt Unit &
~ & D/JFSCC (Force Generation &
ce Employment Readiness) .
Air power: -
Space power: [___] . Space Pers: CSD/FD/Rdns/CNSD/Defence Space Enterprise @
Joint: |:| ________________________________________________________________________
sor: [

Cdn Army + Royal Cdn Navy embedded: @
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CANADIAN DEFENCE
JOINT SPACE ENTERPRISE

2021 Combined
Canadian Joint Space Ops
Operations (CSpO)
Command (CJOQ) l ‘)
A il
st v VL AN @ oo 4 Combined \\ usS
Gov't Ops T inerim JFSCC TNy so0C AP
Centre Canadian Forces *~~+-C_T9(E|:N9——*‘\”(CSpOC) ,’SPACECOM (17 R
(GOCQ) Integrated Sel o —
Command Centre ~CAN NATO
(EFICE) NORDQ? P (incl CAN Sp Rep,
(CNSD) JFC Naples)
JESCC/

CANSpOC
‘ 1CAD, 2
-‘“ $S0
Joint Space ik .,:%: ]
Support
Teams ADM(|M)
e 2 (JSST)
Deployed : : SATCOM - CA, RCN,
e Forces S " = - Ops Cir CANSOFCOM
e oz =2 o0 - SIS
o - ADM(Pol)
- ADM (S&T)
- ADM(Mat)
- JAG
- CFD
- DRDC
COOPERATION, COLLABORATION, INTEGRATION &
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COMBINED Si# RIONS (CSPO)
ON SOCIARMEDIA

@ e =

‘U.S.Epacev[nmmandﬂl" J m - Apr 15, 2020 ‘Illll' “ﬁ
s narast, re ibility faring na 0 Craate * g”m,p

- TR

@ Royal Canadian Alr Force @

Combined Space Operations initiative Principals from
a3 110 1™ @RS =0 met on 13-14 Jan to continue
work on a shared vision and mission to ensure the
space domain remains safe, secure, and accessible to
all,

A

COMBI! 43 | - a6
\ }. \‘ Caradi ) &8l I1™g8 :

L perations (CSpO) Principals

OPERAT

COMBINED
SPACE OPERATIONS
COUNTRIES WILL:

Lead as responsfble space actors

Enhance the resilience and
protection of space systems

Be ready to operate together

5
A
R
3

5 A
UNDER A COMMON VISION, WE AGREED UPON GUIDING ‘ ¥ f!:'
PANCIPLES AND LINES OF EFFORT TO IMPROVE COMBINED htl T
MLITARY SPACE OPERATIONS, FOSTER COOPERATION AND
COORDINATION, AND TO ( CTIVELY PROMOTE RESPONSIBLE
BEHAVIOR IN SPACE UNDER THE CSP0 INITIATIVE

Canadi

Canada.ca/Defence Canadi
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DND SPACE MO

DFPARTNERSHIPS

N e

PERSONNEL -
Exchange of defence
personnel

RDT&E -

Satellite bus and
payloads, Command &
Control Information
Systems (C2l)

OPERATIONS -
SATCOM,

ISR, SSA,

PNT,

Search & Rescue

11

OGDs (CSA, ISED) &
N

Allies (FEYEs)

OGDs (CSA, NRCan,

SSC) &

Allies (FEYEs + DEN,

LUX, NED, DEU, FR)

Agreement to provide on-site working
assignments to selected military
members, scientists, engineers and
logisticians. Including CAF members’
assignments as Astronauts.

Collaboration in research, development,

testing, evaluation, and prototyping

potentially leading to new and improved
defense capabilities. ;

From sensor data sharing, development
and operations of space effects,
development & coordination
infrastructure and mission command and
control systems; and policy.




SPACE DOMAIN A.WARENESS (SDA)

ROADMAP
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Now, Space is...

25.0+
5.0+ s = L N P
- L 5 e e S

2.0+

§r
>

Q 'E 0.9
()OQ% j"Ez 0.8
_§ 0.7
é 0.6
g 0.5
Canada has ~60 satellites on '
orbit (commercial, civil, military); ~ **
~55 active, 5 debris 03

>2200 actlve sat‘elhtes "
>23 OOO tracked obJects

9% 2022 2024
ToDAY

: Not to mention satellites for

. BTN e « Communication
o # el * Position, Nav, Timing
, RO N » Missile Warning
..plus >500,000 smaIIer ob;ects we can t t‘ragtk }-'  Weather
travelllng at up to 36,000 kmi/hr . * ! e Etc.
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SDA & DENYING SPA

Ground Site Attacks

Orbital Threats

.ﬁ-

D1rected Energy
Weapons

NON-REVERSIBLE
Potential adversaries have developed a wide array of

: to disrupt/deny
commercial and military space systems:

Nuclear Detonation

of GPS and comms satellites

of ISR satellites using directed energy

|

Denial & Deception

: .(%‘ggainst space systems and
infrastructure

REVERSIBLE

Source: “Competing in Space”, National Air & Space Intelligence

Center, December 2018
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Space is...

i On orbit servicing,
. refuel, repair...

.

Lunar Gateway

-
9 y

™ s 3

o b

Explofation...

High Altitude

Platforms -

SIA MEMBER COMPANIES

@artel @ARBUS 7 soeme Ly @ourEcH..

J o\ E‘\miﬁﬂ e eutelsat ,. Glowlin}

= 3
DIRECTY,  wore P —
A - —-a 1G7 ) | SAT
mg{g‘socx hU“ﬂ‘: inmarsat o) INTEL

KRATOS KyYMeTAa o=l B
! i QMTIN  wonroce eunen Gébg I

COVARNMENT

DrbiraIATKf D Ot IM-’ SESA TSSL l

Space Systemn Lorsl

‘ 11111 & ralﬂs" ".ujyl A VY &mmz NI . v
wasd ::T‘A‘R 2
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RAM 2040

Sapphire -

SSA Dual-
) mission
Surveillance of ID/OA/Defn/Impl...Project Phases platforms
Space 2
Pattern-of-
_ life
Intel Sur\é%'g?g C?,e of Concept Dev. ID/OA/Defn/Impl...Project Phases
= NEOSSat .
[ Characterize
ReD | -
Sense

MSSSat (Redwing) CSSP ID/OA/Defn/Impl....Project Phases

ot o e -~
Weather Forecast :
Centre (CSWFC) Protection

\ collaboration
veathor (4 S A
Weather 3

Anomaly
EQEWATS

NATO - subWG

DevSecOps Unit Agile C2
MOuU
L o g o Y N -
Command — ~ <& Big Data
& Control Y USPrSéJ;r;?nCZ IPED/TIM Analytics
(C2)

Mission
Assurance

Capability in service

Interim or limited capability in service

Ad-hoc capability available when possible

No capability available/ risk of gap U NCLASS I FI ED




CANADA'S CURRENT SSA CAPABILITY
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CANADIAN SPACE LANCE
SYSTEM

* Launched 25 February 2013
* Mass: ~ 148 kg

« Dimensions: ~ 1 m?3

SAPPHIRE

Orbit: 784 km sun-synchronous

60 Objects per day %
(requirement) |

« >450 objects per day (proven)
. F|e|d of View: 1.4 degrees
* Brightness Sen5|tr\/|_ty;

* Visual Magnitude 6 to 15
(requirement)

« Visual Magnitude 16 (proven)

i

+' 2
o

—

|

« Design life: 5 years (goal of 7)
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NEAR-EART R
SATELLITE (R&D)

» Joint project between CSA and :
DRDC : G

 Dual mission microsatellite: : 1

ILLANCE

» Asteroid astronomy, and

— ~ Systems Canada Inc.
) . . oy

~ ‘*‘taunchedEES"-Febm-azy 2013
« Mass: 74 kg |
* Dimensions: 137 x 78 x 38 cm
* Orbit: 792 km sun-synchronous
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CANADA'S FUTURE SDA CAPABILITY
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SAPPHIRE = 5

S&T/SDA

Multipurpose
S&T/SSA RRoce %
MicroSat S(‘J‘ées'”g”%e Surveillarice of Space 2
(Near Earth Object -oa ol N
Surveillance Satellite) \_ A g 7 (SofS 2) N
(NEOSSat) _ ; . N

= ez Today tProject
el L g g

SDA IS CRITICAL FOR PROVIDING THEEOPERATING PICTURE OF ALL ACTIVITIES
IN SPACE FORTHE PROTECTION AND DEFENCE OF KEY SPACE ASSETS.
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SURVEILLANC PROJECT

Aim

[ Sustain SSA strategic relevance ar d burden sharing J

Key Stakeholders

CSpO (Allied)

cJoc SSN (US)

statlons

Control Center

_ GBO Sensor Segment __ Sensor Systems Ops Centre SBO Sensor Segment

— e —=
4 & — s

« SofS 2 intends to dellver both a Ground-based Optical (GBO) sensor
system as well as an Space-Based Optical (SBO) sensor system.

« SofS 2 will support both national and allied space surveillance missions
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SURVEILLANC _E 2 (SOFS 2)

JECT SCOPE:

2 will enable the RCAF to continue performing deep space

gillance for the protection of Canadian deep space assets,

| sion assurance for space-based capabilities that support the
CAF, and to ensure Canada is an active contributor to the
operations of the US Space Surveillance Network (SSN).
Preferred option consists of both Space-Based Optical (SBO) and
Ground-Based Optical (GBO) systems.

OURW ILLAWLE

NEXT STEPS:
Project Approval to enter the Definition (Def) phase in Fall 2021 in
order.to.begin.engineering studies and issue Requests for

DE LESPACE

— N Y S SR

OF SPACE

OJECT STATUS: ‘ ~ | CONTACT INFORMATION:
In Options Analysis Project Director: Maj Charles Wood
Def: Fall 2021 :
GBO SBO N < I
mp: 2024+ Imp: 2025 B kA

|0OC: 2025 « 10C: 2029

FOC: 2026 « FOC: 2030
Preliminary Estimate

Total Project Value: $100M-$250M



mailto:Charles.wood2@forces.gc.ca

QUESTIONS?

= . RFI'W8474- 207923/A (GBO) & RFI W8474 187639/B (SBO)

BB . Pomt@IC,Qn’cﬂact.Alan Q‘aﬂ
.~ M:”_’_,..- “'“- : ~
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