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WELCOME TO SDA

WHO WE ARE

» Constructive Disruptors - always question
status quo, change agent when necessary

> Space Development, Acquisition & Operations
Professionals laser-focused on program
execution and delivery

» Direct Reporting Unit in the USSF with mission,
authorities, and autonomy to deliver
warfighting capabilities to our joint forces on
the ground

WHAT WE Do

Proliferated Warfighter Space Architecture (PWSA), a
resilient, military sensing and data transport capability
via proliferated space architecture

-

Beyond-Line-Of-Sight (BLOS) targeting for time-
sensitive ground and maritime targets

Hypersonic and advanced missile threat
warning and tracking

WHYWE Do IT
> Our customers asked for it.

Minimum Viable Capability (MVC) for each tranche endorsed by
our Warfighter Council (WFC)

> The threat demands it.

National strategies call for action to deliver capabilities ahead of
great power competition threats

How WE Do I

» Proliferation and Spiral Development

» Harness commercial space practices and
technologies

» Trade performance =2 MVC, control costs to
delivery on schedule

> Focus on execution, zero tolerance for
distractions or unnecessary effort

» “Semper Citius”
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THE PROLIFERATED WARFIGHTER SPACE ARCHITECTURE:
A GLOBAL WEAPONS SYSTEM

= Vision: Space-based systems of
systems providing surveillance and
targeting as a service

= Cornerstones

» Mission partner (National, tactical,
commercial)-based target Custody

» 24/7/365 Tracking (MW, MT, MD,
fire control quality information)

» On-orbit, cyber secure BMC3

» Alternate Position, Navigation and
Timing providing critical anchor in
GPS-denied environments

= Enabled by a proliferated, resilient, Sondo
low-latency, global, mesh Transport by TacsatcoN
network

= Advanced by infusing ecosystem-
wide Emerging Capabilities
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TRANCHE DESCRIPTIONS

Tranche 0 (FY22) - Warfighter immersion: Demonstrates the feasibility of a proliferated
architecture in cost, schedule, and scalability towards necessary performance for beyond
line of sight targeting and advanced missile detection and tracking.

Tranche 1 (FY24) - /nitial warfighting capability: Regional persistence for Link 16,
advanced missile detection, and beyond line of sight targeting plus demonstration of UHF
and S-band tactical satellite communications.

Tranche 2 (FY26) - Full warfighting capability: Global persistence for all in Tranche 1 plus
demonstration of advanced tactical data link(s) and future proliferated missions.

Tranche 3 (FY28) - Sustained capability: Advanced improvements over Tranche 2 plus
future warfighting applications. This includes better sensitivity for missile tracking, better
targeting capabilities for BLOS, additional PNT capabilities, advances in lasercom,
protected RF communications, and advancements in autonomous operations.

Tranche 4 (FY30) - Autonomous operations. continual advances across the architecture.
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DRIVEN BY THE WARFIGHTER

ESPACE DEVELOPMENT ALERTY
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DELIVERING CAPABILITY AT AN AFFORDABLE COST

e $15-25 Million
Price per Transport satellite

$5 Bi”ion published in SDA’s original budget

Historical cost per satellite

of traditional space ® $W4W |\/|||||On

development programs

Average price per satellite for SDA’s
20 satellite Tranche 0 Transport

$150 Million Layer

(Includes Non-Recurring Engineering costs)

Price Department originally
thought pLEO would cost per

. * ~$14 Million

Approx. price per Transport Layer
satellite for Tranche 1
(Includes Ground and Operations costs)

SDA IS ON PACE TO DELIVER INITIAL SPACE TRANSPORT CAPABILITIES ON THE AGENCY’S
ORIGINALLY-ADVERTISED SCHEDULE AT A PRICE POINT ONCE DEEMED UNACHIEVABLE
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SPACE VEHICLES ACQUISITION APPROACH

Core Values

1 Hit Schedule, Minimize Schedule Risk
2  Control Costs

3 Trade Performance = MVP

IMPLEMENTATION > Full & Open Competition
ATTRIBUTES: > “Proliferation Readiness Levels”
» Multiple Vendors
> Firm Fixed Price Contracting
> Low Government Overhead

SPACE SYSTEHS

/¢ Raytheon @ L3HARRIS" N

Intelligence & Space

\Tranche 1

[
!QQSBIEKMS \‘ﬂctmsq
Tranche 0 & 13HARRIS" SPACEX
\ mc:? NORTHROP
GRUMMAN

\\\\

ORTHROP
GRUMMAMN

SPACE SYSTEHS

J

All SVs are on Firm Fixed Price contracts
* Requires contractors to team with non-traditional commercial vendors
* Meets requirements with a commoditized bus on the schedule that SDA needs, at

a fixed price

 Allows the performer more control, leverages what they know
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ACQUIRING CAPABILITIES AT SPEED “NUE

SPACE DEVELOPMENT AEEREY
111 days on average from Solicitation
. s . Contract Award
Solicitation to Contract Award Other
FY 2020-2021 > 2022 > T1DES Final RFP 2023 )
. ! NEXT-PWSA Experimental Testbed 1
6 RFPS Pub“shed E Updated T Tracking RFP BCM3 DRFP. i SDA Sorcerer SDA Sabre
15 Contract Awards : Layer DRFP E Payload Award Payload RFP
* Prototype Infrared Payload T1 Tracking Layer | T2 Tracking
* Multi-Band OPIR Payload , @ T1TLAwards Acquisition Selections  T2DES RFI ; RFI
* 0ISL Demo ’ o ! @ STEC BAA T2DES RF
: STEC BAA :
* Deterrence Study (x2) ; Update i | Update T0 Launch #1
« MSAP (x3) 5 i
* SBIR Phase 2 P Jan ) Feb WAty Apr ) May JUHASD Jul ) Aug g ® Oct ) Nov 2 P Jan ) Feb FMEES Apr ) May 2 y Jul 4
> Tranche 0 STEC BAA Update
» Transport (x2) T1DES Transfer to
» Tracking (x2) T1 Tracking USSF BMC3App @ 1271 Beta T2TL-Alpha RFP
@ T10& T1Tracking | DRFP Factory RFP Final RFP e
> Launch Final RFP Layer Final Awards T1DES
REP Award Ground Management & gxg:sﬁfg;?ble
18 OTA Signed ® T1DES Integration (GMI) Studies STEC BAA
31 SBIR/STIR Signed Industry Day NEXT Award Update T2 Tracking Draft RFP
= Award
; BMC3 App Factory Award
@ T1TL Acquisition TiTracking @ ppractory
Selections T10&l 5% Plane Award
@ Acquisition
Selections BMC3: Battle Management, Command, Control, and Comms
OISL: Optical Intersatellite Link
() 0&I Award STEC: Systems, Tech, & Emerging Capabilities

SDA IS ACCELERATING DEFENSE SPACE CAPABILITY DEVELOPMENT
BY NAVIGATING ACQUISITION PROCESSES AT SPEED
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PRIORITIES TO ENSURE SUCCESS ) [

;
Ty

ESPACE DEVELOPMENT ALERTY

——— SDA s focused on delivering capabilities 'J Ensure SDA’s acquisition authorities remain
to the warfighter on schedule intact to maintain rapid delivery pace

Mechanisms

* HCA and delegable responsibilities of the
Service Acquisition Executive and Senior
Procurement Executive

» Warfighter Council to establish and validate
capability for acquisitions

¢ Maximize use of MTA and OTA

* Maintain SES leadership

* Retain Program Elements and Budget
separate from U.S. Space Force

Outcome

* Meet spiral development model timelines

* Model streamlined acquisition methods

Mechanisms

* Tranche 0 satellites on orbit in FY23

* Full funding for all tranches and layers of PWSA

» Use firm, fixed-price contracts, reduce NRE

Outcomes

*  Warfighter Immersion

* Accelerate delivery of global tracking and
targeting capability

» Satellites on orbit on schedule - ahead of
threat

» Transport Layer is the proliferated low Earth
orbit backbone for Joint-All Domain Command
and Control

Mechanisms Mechanisms
* 2 GOCO Space Network Operations Centers » Accountability through firm, fixed-price
* Leverage commercial products and models contracts

(targeting as a service)

* Vendors deliver SV and associated ground
systems

* Resilience enabled by sensor/payload
diversity, proliferation

Outcomes

* Maximize efficiency, autonomy, and
distribution of mission to deliver capabilities

* Interoperability before launch

SDA business model includes Space Operations

* Demand signal and delivery schedules prime
supply chain to rapidly respond to SDA needs

Outcome

* Increased competition due to planned large
satellite production quantities, full and open
competitions for each tranche and layer, and
multiple awards per tranche and layer

SDA continuous acquisition model promotes
domestic supply chain security and growth

PWSA - Proliferated Warfighter Space Architecture
NRE - Non-Recurring Engineering

GOCO - Government-Owned, Contractor Operated HCA - Head of Contracting Activity ~ OTA - Other Transaction Authority
SV - Space Vehicle DISTRIBUTION A: Approved for public release. Distribution unlimited. MTA - Middle Tier of Acquisition SES - Senior Executive Service 10
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TRANCHE O CONSISTS OF

-~

« 8WFOVIRSVs

* 13 GRouP A MESH NODE SVs

e 7 Group B TDL SVs

DISTRIBUTED IN 2 ORBITAL PLANES

OCT: Optical Communication Terminal
IR: Infrared

TDL: Tactical Data Link

WFOV: Wide Field of View
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TRANCHE 1 PROLIFERATED WARFIGHTER

SPACE ARCHITECTURE (2025

35 WFOV TRACKING SVs 126 TRANSPORT SVs
(5 PLANES, MWTD) (6 PLANES, BLOS)
3 0CTs 4 OCTs
B 12 TACTICAL
IR DEMONSTRATION SVs
MW/MT k. S LNK16 g, Stre (4 PLANES)

PAYLOAD 3 0CTs

BEYOND LINE OF SI@H’f

TACTICAL DATA LINK
CONNECTIVITY ‘
ALTITUDE (KM) 1000 ] f
INCLINATION (DEG) 81.3 4
IR MISSILE .
AND TR
GLOBAL ACCESS
e
DIRECT DOWNLINKS .
P o TO THEATER y EMERGING
[ TARGETING CELLS LOW-LATENCY HIGH-VOLUME DEMONSTRATION AND
p DATA TRANSPORT WITH EXPERIMENTATION
OPTICAL CROSS-LINKS Vj‘-

Version: 2023-03-14

DISTRIBUTION A: Approved for public release. Distribution unlimited. 12



CONTRACTING DIFFERENTLY - T1

T1 SVs leveraged Other Transaction Authority based
YORK

T1 Transport on agreements using Middle Ties Acquisition Pathway

Middle Tier Rapid
of Rapid fleding Operations and
F\chIS\tlun Promtyping +«—<5years » sustainment

N Raytheon
: Intelligence & Spuce

Building the common Complexity could
ground architecture exceed the original
= is complex estimates

~ A// the r/s/ns not p/acea’ on the contractor

.:";3:-,.-\.

-~ -
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TRANCHE 1 STANDARDS

e NEBULA Networking Standard

T1TL SVs in conjunction with compatible terrestrial nodes form a mesh network

Each node must have compatible networking hardware, same network implementation as per SDA’s T1 NEBULA Standard

Static routing policy through the Crawl stage of Nominal Operations, with a progression toward BMC3-enabled dynamic
routing by the Run stage

e OCT Standard

Proliferation of FSOC is critical to the NDSA’s secure, low-latency, high-volume data transport capabilities
Interoperability requires all OCTs have high TRL, high MRL, and comply with the SDAT1 OCT Standard
T1 OCT Standard balances performance against marketplace availability and technology maturity

(7’:\3 c)

-
o <
. /
Space Development Agency SECURE MULTI-DOMAIN -y
Network Established Beyond the Upper Limits of the - y -

Atmosphere (NEBULA) Standard ‘

\W N
OPTICAL COMMUNICATIONS N

LOW-LATENCY HIGH-VOLUME DATA
TRANSPORT WITH OPTICAL
CROSS-LINKS

WIDEBAND MULTI-MODAL DATA »‘;_\

&)
TRANSFER WITH DISTRIBUTED GROUND \
"~ SEGMENT 3

SDA Tranche 1 Optical Communications
Terminal Standard

FSOC: free-space optical communications 'L
OCT: optical communications terminals

D RR

B
TRL: Technology Readiness LevelSi i
MRL: Manufacturing Readingss kevel

Lo b

.: i
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TRANCHE 2 PWSA (2027)

T2TL-ALPHA T2TL-BETA T2TL-GAMMA

100 SVs / 10 PLANES 72 SVs / 6 PLANES 44 SVs / 4 PLANES
RESILIENT GLOBAL GLoBAL TACSATCOM ENHANCED
LINK-16 GLOBAL LEGACY BROADCAST TACSATCOM
LEGEND
Communications Systems 4 0CTs 30CTs - TBD
OCTs
S-BAND TT&C
L_.___l Q TBD

Ka UNK opmicat SR
16 . -
UHF S-BAND \ p
TACSATCOM TACSATCOM
Sensing Payloads R p /A
PNT SA IR Mis , | BEYOND-LINE-OF-
AND Mc WITH SIGHT TACTICAL DATA
IR DIRECT mﬁ'} -
MW/MT DOWNLINKS TO ?
Processing Payloads T—g

T/ LOW-LATENCY HIGH- -

on VOLUME DATA TRANSPORT
/ WITH OPTICAL CROSSj_I_INKS

i

 LINK CONNECTWITYIﬂ__—

\!,Lﬁ\

T2DES T2 TRACKING

~20 SVs 54 SVs / 6 PLANES (TBR)
CAPABILITY RESILIENT GLOBAL MW/MT
DEMONSTRATION PRELIMINARY FIRE CONTROL

TBD TBD

OCTs & OCTs

OTHER ! !
PAYLOADS

TBD

SECURE MULTI-
DOMAIN OPTICAL
COMMUNICATIONS

/

ENTERPRISE, NETWORK, M
MiSSION OPERATIONS FROM
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TRACKING LAYER EVOLUTION

!
T

SPACE DEVELOFMENT AL

LEO +
MEO

Initial global access capability
* Polar coverage for missile warning and

tracking of HGVs and other advanced
below-the-horizon threats

* Near-global track custody for radar
cueing-quality data

*« 35SVsin 5 planes

Initial global coverage capability
* Addition of MEO bolsters low-latitude

coverage and track custody

* Global track custody for radar cueing
and initial targeting-quality data

* 35LEO SVs + MEO SVs (2 planes)

PLEO +
MEO

Robust global coverage capability

Global coverage for advanced missile
warning and tracking

Near-global track custody for radar
cueing and stereo targeting-quality data
~89 LEO SVs + MEO SVs

i
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TECHNOLOGY ADVANCEMENT

© A ©

R

ARCHITECTURE EVOLUTION

CAPABILITY DELIVERY

TARGETING AS A SERVICE

ONBOARD ONBOARD FYTURE
A AT DISTREJTED TRANCHE®2 oBAL STEREQ AUTOMATIC TARGET ~ TACTICAL DATA
ADVANCED UTOMATIC TARGET ON/BOARD m MISSILE RECOGN|T|ON L|NK
HAIPES RECOGNITION PROCESSING / r CONNECTIVITY
GLOBAL COVERAGE WARNIyG AND f
GPS-D TRA}CKING SPACE-B;\SED
JENIED 3D|MisSILE
/PNT AUTOMATED DYNAMIC TRAC;/FUSION
NETWO/R'KT\J@AND SPACE—I;ASED
ROUTING TECHNIQUES MULTFINT GLOB;AL
4 FuSIoN IBS
RANGM VIA MW/M/T~FU\SION Rondnrer
OPTICALS ALGORITHMS JADC?2 BACKBONE
C7°SSL'NKS MuLTI-DomAIN Iﬂﬂi@m
OPTICAD GLOBAL ACCESS GROUND—/BASED
COM/MUNICATIONS ey GLOBAL Mono MULTFINT DIRECT
ONBOARD RF ; MisSILE FySioN DOWNLINKS TO
DOPPLERAND RAD-HARD WARNING AND GROUND—I;}ASED TARGETING CELLS
TIMING/CORRECTION ADVANCED TRACKING 3D MissILE AND ;WI\CTICAL
PROCESSORS 4 TRAC;/FUSION Users
SENSOR-TO-SHOOTER DEMONSTRATIONS
OPTICAL LEO IR IVIISSILE
CoMMUNIGATIONS ~ SENSORS! TRACKING BLOS
CAPABILITY TARGETING VIA
TERMINALS /
DEMO}STRATION LWK 16
TACTICAL
SENSING PROCESSING
COMMUNICATIONS
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Resilient Global MW/MT/MD 2030+ Keys to Mission Success

Notional Operational Concept Graphic (OV-1) * Reduce Latency

) -
(Graphical depiction of architecture is intended for illustrative Increa_se Cross Agency C2
purposes; does not represent projected number of SVs) * Establish Standards & Interfaces

MEO ~ MW/MT - =

“We are at a critical juncture for our defense space architecture,

LEO - MW/MT/MD and there is a real sense of urgency to act.
P Amm—— THE NATION NEEDS TO outpace its adversaries and maintain the

technological advantage it gets from space.

. . Sl THE NATION NEEDS TO integrate its space architecture with other
Real-Time Transfer Service - war fighting domains to give its warfighters a strategic edge.

« MEO ops at TAP Lab, Boulder, CO THE NATION NEEDS TO make its space architecture more resilient so
* LEO ops & transport layer at GFAFB/Redstone Arsenal that it can be counted on during times of crisis and conflict, and the nation
needs to do this with speed.”

'] e
o

* C2BMC fire-control solution distributed

* RTS distributes tracks from MEO & LEO through =
terrestrial & space transport layer > - Frank Calvelli, Assistant Secretary of the Air Force for Space Acquisition &

Integration, before Senate Armed Services Committee, Feb, 2022

= IZ T '....3' ~ 7. % . " DISTRIBUTION A:Approved ot public reledse. Distribution unlimited. =
. _ S e e e = -—— F e e 2 -
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THE ROAD T0 TRANCHE O LAUNCH 1 )00

ESPACE DEVELOPMENT ALERTY

Tranche 0 Space Vehicles being prepared for Integrated Space Vehicle stack SpaceX Falcon 9 at Vandenberg Space Force

delivery. (Image Credit: York Space Systems) (Image credit: SDA) Base launch pad. (Image credit: SpaceX)
Satellite Specifics Launch Details
* Total of 10 Tranche 0 Satellite Vehicles to be launched eLaunch Vendor: SpaceX
o 8Transport Vehicles (3SVBs, 5SVa); Developer: York Space Systems eLaunch Vehicle: Falcon-9R
o 2 Tracking Vehicles; Developer: SpaceX Location: Vandenberg Space Force Base, Calif.
* Launched into a ~1000km deployment altitude at 80-82 degrees
inclination
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TO LAUNCH 1 SUCCESS SUMMARY

* On April 2, 2023, SDA successfully
delivered the first 10 satellites of
Tranche O on orbit.

=  Approx 30 months from order to
orbit for Transport satellites.

= Even shorter timeline (approx. 27
months) for Tracking satellites.

= for Tracking satellites)

* On September 2, 2023, SDA delivered
13 additional Tranche O satellites on
orbit.

* Highlights SDA's collaborative and
creative approach, working with various
government and industry partners to
move quickly.

* Demonstrates SDA can maintain
schedule to deliver enhanced
capabilities every two years.

Successful TO Launch 1 April 2, around 7:29 am PT
(Image Credit: SpaceX)
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SPACE DEVELOPMENT AGENCY'S
DISRUPTIVE INNOVATION - PROLIFERATION

Space Development Agency (SDA) Tranche O

Feb2021- Apr2023

Global Positioning System IlIF (GPS Ill Follow-on)

Sep 2018 - Feb 2026

Next-Generation Overhead Persistent Infrared (Next Gen OPIR) Block O

Jun 2018 - Sep 2025

Weather System Follow-on (WSF)

Oct2012 - Sep 2023

Kestrel Eye

Jun2012 - Oct 2017

Global Positioning System Ill (GPS III)

May 2008 - Dec 2018

Mobile User Objective System (MUOS)

Sep 2004 - Feb 2012

Transformational Satellite Communications System (TSAT)
Jun 2003 - Apr2009

Wideband Global SATCOM Satellite (WGS)

Jun 2001 - Oct 2007

Advanced Extremely High Frequency (AEHF)

Jun 1999 - Aug 2010

National Polar-Orbiting Operational Environmental Sat System...

Mar 1997 - Feb 2010

Space Based Infrared System High (SBIRS High)

Jun 1996 - May 2011

Ultra High Frequency Follow-On (UFO) Satellite System

Jun 1988 - Mar 1993

Global Positioning System IIA/IIR

Jun 1983 - Feb 1989

Military Strategic and Tactical Relay Sat Comm System (MILSTAR)

Nov 1981 - Feb 1994

Defense Satellite Communications System Ill (DSCS IlI)
Dec 1975 - Oct 1982

NAVSTAR - Global Positioning System | (GPS I)

Sep 1973 - Feb 1978

Fleet Satellite Communications System (FLTSATCOM)

Jun 1972 - Feb 1978

Transit 1-B

Oct 1957 - Apr 1960

Missile Defense Alarm System (MDAS)

Jun 1955 - May 1960

S

ESPACE DEVELOPMENT ALERTY

Average DoD timeline: 7+ years
SDA timeline: 2.1 years

1]

64 |

Never Launched

76 |

Never Launched

57 |
6]
' 59 |
68|
— 1]
: 59 | Program Start to On Orbit (Months)
0 20 40 60 80 100 120 140 160 180 200

Breaking (Space) Barriers: SDA’s disruptive approach leveraging proliferation of small satellites

and spiral development on two-year cycles is unprecedented among military space programs
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WAY AHEAD )00

ESPACE DEVELOPMENT ALERTY

SDA is a constructive disruptor, developing and fielding nontraditional pLEO space-based architecture

SDA moves quickly to deliver new capabilities to the warfighter every 2 years
* Leveraging OTAs for acquisitions
* Firm-Fixed-Price contract awards
* Important for industry to bid realistically and deliver to capability based on established schedule

SDA has been successful at hitting milestones - Schedule is the primary driver for delivery in two-year
“tranches”

* FY21: Risk reduction demonstrations and flight experiments

* FY23: First demonstration of capabilities to the warfighters (Tranche 0 Transport and Tracking on orbit)
* FY25: First Tranche 1 Transport and Tracking warfighting capability

* FY2T7: Global persistent capability

SDA is publishing standards that are being adopted by industry

* Industry driving toward interoperability, compatibility

Delivery status

* Tranche 0 SVs assembled and are being launched.
* Tranche 1 on schedule
* Tranche 2 Transport Solicitations released

SPEED - DELIVERY - AGILITY

DISTRIBUTION A: Approved for public release. Distribution unlimited. 22



SEMPER/CITIUS

In Latin, it means “always faster.” SDA recognizes that good enough
capabilities in the hands of the joint warfighter sooner may be better than
delivering the perfect solution too late. Because of this, it means we as an

agency accept a higher level of risk, employ novel business models, and move
to develop and field capabilities more quickly than you might see in
“traditional” government agencies. We believe this builds resiliency into our
people and our product—the Proliferated Warfighter Space Architecture.

When we say “semper citius,” we mean that we are moving at or ahead of the
speed of the threat because we know the joint warfighter is counting on us.

SEMPER CITIUS

s f.]

ELOPMENT AGENCY
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