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INTRODUCTION AND EXPLANATION OF CONTENTS

GENERAL
e This document has been prepared to provide information on the United States Air Force (USAF) Research,
Development, Test and Evaluation (RDT&E) program elements and projects in the FY 2021 President’s
Budget (PB).
o All exhibits in this document have been assembled in accordance with DoD 7000.14R, Financial
Management Regulation, Volume 2B, Chapter 5.
o Other comments on exhibit contents in this document:
= Exhibits R-2/2a and R-3 provide narrative information for all RDT&E program elements and projects
within the USAF FY 2021 RDT&E program with the exception of classified program elements. The
format and contents of this document are in accordance to the guidelines and requirements of the
Congressional committees in so far as possible.
= The “Other Program Funding Summary portion of the R-2 includes, in addition to RDTE& funds,
Procurement funds and quantities, Military Construction appropriation funds on specific development
programs, Operations and Maintenance appropriation funds where they are essential to the

development effort described, and where appropriate, Department of Energy (DOE) costs.
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CLASSIFICATION

e All exhibits contained in Volumes I, Il, and Il are unclassified. Classified exhibits are not included in the
submission due to the level of security classification and necessity of special security clearances.

RDT&E, Air Force Overseas Contingency Operations (OCO)
e FY2021 OCO can be separated into the following categories:

o OCO for Direct War Costs: Direct War costs are those combat or direct combat support costs that will not

continue to be expended once combat operations end at major contingency locations.

o OCO for Enduring Requirements: OCO for Enduring Requirements are enduring in-theater and in-CONUS

costs that will likely remain after combat operations cease, and have previously been funded in OCO.

o OCO for Base Requirements: OCO for Base Requirements is OCO funding for base budget requirements in
support of the National Defense Strategy. The Budget requests these funds in OCO to comply with the base
budget defense caps included in the Budget Control Act of 2011.
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Appropriation:

10

11

12

13

14

15

16

R-121PB:

Program
Element
Number

1206601SF

3620F RDTE, Space Force

Item

Space Technology

Applied Research

1203164SF

1203710SF

1206422SF

1206425SF

1206427SF

1206438SF

1206760SF

1206761SF

1206855SF

1206857SF

NAVSTAR Global Positioning System
(User Equipment) (SPACE)

EO/IR Weather Systems
Weather System Follow-on
Space Situation Awareness Systems

Space Systems Prototype
Transitions (SSPT)

Space Control Technology

Protected Tactical Enterprise
Service (PTES)

Protected Tactical Service (PTS)
Evolved Strategic SATCOM (ESS)

Space Rapid Capabilities Office

Act

02

04

04

04

04

04

04

04

04

04

04

Advanced Component Development & Prototypes

1203269SF

1203940SF

1206421SF

1206422SF

1206425SF

FY 2021 President's Budget

GPS III Follow-On (GPS IIIF)

Space Situation Awareness
Operations

Counterspace Systems
Weather System Follow-on

Space Situation Awareness Systems

05

05

05

05

05
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Appropriation: 3620F RDTE, Space Force

10

11

12

13

14

15

16

R-121PB: FY 2021 President's Budget (Published Version),

Program
Element
Number Item Act
1206601SF Space Technology 02

Applied Research

1203164SF NAVSTAR Global Positioning System 04
(User Equipment) (SPACE)

1203710SF EO/IR Weather Systems 04
1206422SF Weather System Follow-on 04
1206425SF Space Situation Awareness Systems 04

1206427SF Space Systems Prototype 04
Transitions (SSPT)

1206438SF Space Control Technology 04

1206760SF Protected Tactical Enterprise 04
Service (PTES)

1206761SF Protected Tactical Service (PTS) 04

1206855SF Evolved Strategic SATCOM (ESS) 04

1206857SF Space Rapid Capabilities Office 04

Advanced Component Development & Prototypes

1203269SF GPS III Follow-On (GPS IIIF) 05

1203940SF Space Situation Awareness 05
Operations

1206421SF Counterspace Systems 05

1206422SF Weather System Follow-on 05

1206425SF Space Situation Awareness Systems 05

UNCLASSIFIED

Department of the Air Force
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2021
OCO for
FY 2021 Direct War FY 2021
FY 2021 OCO for Base and Enduring Total
Base Requirements Costs 0CO

130,874

390,704

131,000
83,384
33,359

142,808

35,575

114,390

205,178
71,395
103,518

1,311,311

263,496

41,897

54,689
2,526

173,074

as of January 22, 2020 at 10:35:01

UNCLASSIFIED

FY 2021
Total
(Base + 0OCO)

130,874

390,704

131,000
83,384
33,359

142,808

35,575

114,390

205,178
71,395
103,518

1,311,311
263,496

41,897

54,689
2,526

173,074
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Appropriation: 3620F RDTE, Space Force

17

18

19

20

21

22

23

24

25

26

27

28

29

30

R-121PB: FY 2021 President's Budget (Published Version), as of January 22, 2020 at 10:35:01

Program
Element
Number Item

1206431SF Advanced EHF MILSATCOM (SPACE)
1206432SF Polar MILSATCOM (SPACE)
1206442SF Next Generation OPIR

1206853SF National Security Space Launch
Program (SPACE) - EMD

System Development & Demonstration

1206116SF Space Test and Training Range
Development

1206392SF ACQ Workforce - Space & Missile
Systems

1206398SF Space & Missile Systems Center -
MHA

1206860SF Rocket Systems Launch Program
(SPACE)

1206864SF Space Test Program (STP)
Management Support

1201017SF Global Sensor Integrated on
Network (GSIN)

1203001SF Family of Advanced BLoS Terminals
(FAB-T)

1203110SF Satellite Control Network (SPACE)

1203165SF NAVSTAR Global Positioning System
(Space and Control Segments)

1203173SF Space and Missile Test and
Evaluation Center

Act

05

05

05

05

06

06

06

06

06

07

07

07

07

UNCLASSIFIED

Department of the Air Force

FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget
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FY 2019 FY 2020 FY 2020
(Base + 0OCO) Base Enacted Emergency
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Appropriation: 3620F RDTE, Space Force

17

18

19

20

21

22

23

24

25

26

27

28

29

30

R-121PB: FY 2021 President's Budget (Published Version),

Program
Element
Number Item

1206431SF Advanced EHF MILSATCOM (SPACE)
1206432SF Polar MILSATCOM (SPACE)
1206442SF Next Generation OPIR

1206853SF National Security Space Launch
Program (SPACE) - EMD

System Development & Demonstration

1206116SF Space Test and Training Range
Development

1206392SF ACQ Workforce - Space & Missile
Systems

1206398SF Space & Missile Systems Center -
MHA

1206860SF Rocket Systems Launch Program
(SPACE)

1206864SF Space Test Program (STP)
Management Support

1201017SF Global Sensor Integrated on
Network (GSIN)

1203001SF Family of Advanced BLoS Terminals
(FAB-T)

1203110SF Satellite Control Network (SPACE)

1203165SF NAVSTAR Global Positioning System
(Space and Control Segments)

1203173SF Space and Missile Test and
Evaluation Center

05

05

05

06

06

06

06

06

07

07

07

07

UNCLASSIFIED

Department of the Air Force
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority

FY 2021
Base

138,257
190,235
2,318,864

560,978

3,744,016

20,281

183,930

9,765

17,993

26,541

258,510

3,708

247,229

75, 480

1,984

4,397

(Dollars in Thousands)

FY 2021
OCO for
FY 2021 Direct War FY 2021
OCO for Base and Enduring Total
Requirements Costs 0oCo

as of January 22, 2020 at 10:35:01
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FY 2021
Total
(Base + 0CO)

138,257
190,235
2,318,864

560,978

3,744,016

20,281

183,930

9,765

17,993

26,541

258,510

3,708

247,229

75, 480

1,984

4,397
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Appropriation:

32

33

34

35

36

37

41

9999

42

Total RDTE,

R-121PB:

Program
Element
Number

1203174sF

1203182SF
1203265SF
1203873SF
1203913SF

1203940SF

1206423SF

1206770SF

3620F RDTE, Space Force

Item

Space Innovation, Integration and
Rapid Technology Development

Spacelift Range System (SPACE)
GPS III Space Segment

Ballistic Missile Defense Radars
NUDET Detection System (SPACE)

Space Situation Awareness
Operations

Global Positioning System III -
Operational Control Segment

Enterprise Ground Services

9999999999 Classified Programs

Operational System Development

1203614SF

JSpOC Mission System

Act

07

07

07

07

07

07

07

07

08

Software & Digital Technology Pilot Program

FY 2021 President's Budget

Space Force

(Published Version),
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Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority

FY 2019
(Base + 0OCO)

(Dollars in Thous

FY 2020
Base Enacted

as of January 22, 2020 at 1
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Emergency

0:35:01
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Appropriation: 3620F RDTE, Space Force

Program
Line Element
No Number Item Act
31 1203174SF Space Innovation, Integration and 07
Rapid Technology Development
32 1203182SF Spacelift Range System (SPACE) 07
33 1203265SF GPS III Space Segment 07
34 1203873SF Ballistic Missile Defense Radars 07
35 1203913SF NUDET Detection System (SPACE) 07
36 1203940SF Space Situation Awareness 07
Operations
37 1206423SF Global Positioning System III - 07
Operational Control Segment
41 1206770SF Enterprise Ground Services 07
9999 9999999999 Classified Programs
Operational System Development
42 1203614SF JSpOC Mission System 08
Software & Digital Technology Pilot Program
Total RDTE, Space Force
R-121PB: FY 2021 President's Budget (Published Version),

UNCLASSIFIED

Department of the Air Force
FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2021
OCO for
FY 2021 Direct War
FY 2021 OCO for Base and Enduring
Base Requirements Costs

11,020

10,777
28,179
29,157

44,809

481,999

116,791

3,632,866

4,733,142

149,742

10,327,595

as of January 22,

2020 at 10:35:01
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FY 2021
Total
0oCo

FY 2021
Total
(Base + 0OCO)

11,020
10,777
28,179
29,157

44,809

481,999

116,791

3,632,866

4,733,142

149,742

10,327,595
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 2: PE 1206601SF / Space Technology
Applied Research

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 130.874 0.000 130.874 128.708 125.315 128.077 130.666| Continuing| Continuing
621010: Space Survivability & - 0.000 0.000 41.807 0.000 41.807 43.141 42.160 46.013 46.836| Continuing| Continuing
Surveillance
624846: Spacecraft Payload - 0.000 0.000 29.796 0.000 29.796 31.276 30.031 31.374 31.495| Continuing| Continuing
Technologies
625018: Spacecraft Protection - 0.000 0.000 11.639 0.000 11.639 12.421 11.957 13.406 13.765| Continuing| Continuing
Technology
628809: Spacecraft Vehicle - 0.000 0.000 47.632 0.000 47.632 41.870 41.167 37.284 38.570| Continuing| Continuing
Technologies

A. Mission Description and Budget Iltem Justification

In FY 2021, PE 1206601F, Space Technology efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE 1206601SF,
Space Technology, from Appropriation 3600, Budget Activity (BA) 02 due to the creation of a new Appropriation for Space Force.

This program focuses on four major areas. First, the space survivability and surveillance area develops technologies to understand space weather and the geophysics
environment for mitigation and exploitation of these effects to Space Force systems. Second, the spacecraft payload technologies area improves satellite payload
operations by developing advanced component and subsystem capabilities. Third, the spacecraft protection area develops technologies for protecting United States
space assets in potential hostile settings. The last major area, spacecraft vehicles, focuses on spacecraft platform and control technologies, and their interactions.
Efforts in this program have been coordinated through the Department of Defense Science and Technology Executive Committee process to harmonize efforts and
eliminate duplication.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver science & technology capabilities. The use of program
funds in this PE would be in addition to the civilian pay expenses budgeted in program elements 0601102F, 0602102F, 0602201F, 0602202F, 0602203F, 0602204F,
0602298F, 0602601F, 0602602F, 0602605F, and 0602788F.

This work will still be executed by the Air Force Research Laboratory Space Vehicles (AFRL/RV) Technology Directorate located at Kirtland Air Force Base, New
Mexico. This is an administrative realignment and not a New Start.

As directed in the FY 2018 NDAA, Sec 825, amendment to PL 114-92 FY 2016 NDAA, Sec 828 Penalty for Cost Overruns, the FY 2019 Air Force penalty total is
$50.0M. The calculated percentage reduction to each research, development, test and evaluation and procurement account will be allocated proportionally from all
programs, projects, or activities under such account.

PE 1206601SF: Space Technology

Air Force

UNCLASSIFIED

Page 1 of 14
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity
3620F: Research, Development, Test & Evaluation, Space Force | BA 2:
Applied Research

R-1 Program Element (Number/Name)
PE 1206601SF / Space Technology

B. Program Change Summary ($ in Millions) FY 2019
Previous President's Budget 0.000
Current President's Budget 0.000
Total Adjustments 0.000

» Congressional General Reductions 0.000
» Congressional Directed Reductions 0.000
» Congressional Rescissions 0.000
» Congressional Adds 0.000
» Congressional Directed Transfers 0.000
* Reprogrammings 0.000
* SBIR/STTR Transfer 0.000
* Other Adjustments 0.000

Change Summary Explanation

classified space applied research activities.

FY 2020 FY 2021 Base

0.000 0.000
0.000 130.874
0.000 130.874
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000 130.874

0.000
0.000
0.000

0.000

This program is in Budget Activity 2, Applied Research because this budget activity includes studies, investigations, and non-system specific technology efforts directed
toward general military needs with a view toward developing and evaluating the feasibility and practicality of proposed solutions and determining their parameters.

FY 2021 OCO FY 2021 Total

0.000
130.874
130.874

130.874

+$130.874 million; funds starting in FY 2021 were transferred from RDT&E, Air Force to RDT&E, Space Force; this total includes a $10.000 million increase for

PE 1206601SF: Space Technology UNCLASSIFIED
Page 2 of 14 R-1 Line #1

Air Force
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Exhibit R-2A, RDT&E Project Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 2 PE 1206601SF / Space Technology 621010 / Space Survivability & Surveillance
COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 CostTo | Total
Years () | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete, Cost
621010: Space Survivability & - 0.000 0.000 41.807 0.000 41.807 43.141 42.160 46.013 46.836| Continuing| Continuing

Surveillance

(*) The sum of all Prior Years is $0.000 million less than the represented total due to several projects ending

A. Mission Description and Budget Item Justification
In FY 2021, PE 1206601F, Space Technology efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE 1206601SF,
Space Technology, from Appropriation 3600, Budget Activity (BA) 02 due to the creation of a new Appropriation for Space Force.

This is an administrative realignment and not a New Start.

This project develops technologies to understand and control the space environment for warfighter's future capabilities. The focus is on characterizing and forecasting
the battlespace environment for more realistic space system design, modeling, and simulation, as well as the battlespace environment's effect on space systems'
performance. This includes technologies to specify and forecast the space environment for planning operations, ensure uninterrupted system performance, optimize
space-based surveillance operations, and provide capability to mitigate or exploit the space environment for both offensive and defensive operations. Finally, this project
includes the seismic research program that supports national requirements for monitoring nuclear explosions.

B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
0.000 0.000 20.235

Title: Space Environment Research

Description: Develop techniques, forecasting tools, sensors, and technologies for specifying, monitoring, predicting, and
controlling space environmental conditions hazardous to Department of Defense operational space and radar systems.

FY 2020 Plans:
For 2020 and prior, this work is performed under the Space Environment Research effort in Appropriation 3600, Budget Activity

(BA) 02, PE 1206601F, Space Technology, Project 621010, Space Survivability & Surveillance.

FY 2021 Plans:

Continue exploitation and data collection of radiation aged materials for electrical and optical property changes to enhance
predictive models. Identify and initiate generation-beyond-next trapped and untrapped particle specification model development
efforts. Continue space environment sensor and anomaly attribution tool demonstrations to identify key model development
requirements and transition roadblocks. Research and develop technologies to exploit and mitigate space environment effects to
the Department of Defense's advantage. Prototype and demonstrate new ground-based and space-based sensors for monitoring
and specifying the state of the space environment for military applications. Continue to develop and enhance space environment
modelling capabilities to better enable accurate specification and forecasting of the state of the space environment, and the
resulting impacts to Department of Defense and national systems. Advance research into the physics and dynamics of the sun
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‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

3620F / 2 PE 1206601SF / Space Technology 621010 / Space Survivability & Surveillance
B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
to better specify and forecast solar events and better understand how those events impact the near-earth space environment.

Explore fundamental radio frequency and chemical interactions in the near-earth space environment to inform potential utility

for military applications. Continue work on hybrid supersonic solver code development and validation, expanding the solver to

include accurate Global Positioning System performance.

FY 2020 to FY 2021 Increase/Decrease Statement:

Not applicable

Title: Surveillance Technologies 0.000 0.000 5.864
Description: Develop advanced target detection techniques, spectral signature libraries, and decision aids for space-based

sensors and surveillance systems.

FY 2020 Plans:

For 2020 and prior, this work is performed under the Surveillance Technologies effort in Appropriation 3600, Budget Activity (BA)

02, PE 1206601F, Space Technology, Project 621010, Space Survivability & Surveillance.

FY 2021 Plans:

Initiate development of capability metrics for new satellite constellation architectures, advanced data analytics, and satellite

demonstration concepts. Continue study of advanced surveillance and detection technologies for tracking emerging and evolving

targets, including ballistic and non-ballistic targets that pose new challenges for missile warning systems. Document findings

of innovative computational methods for missile warning System Program Office to significantly decrease satellite down-link

bandwidth while maintaining high fidelity of missile warning data. Document findings of analysis tasks associated with on-orbit

experiments that demonstrated advanced sensor and analytic methods of innovative hypertemporal imaging early missile warning

concept, including the collection and analysis of missile and missile like data. Continue investigation of on-board processing

capabilities and limitations for large datasets. Continue investigation of advanced surveillance and detection technologies for an

expanded range of mission applications.

FY 2020 to FY 2021 Increase/Decrease Statement:

Not applicable

Title: Radiation Remediation Research 0.000 0.000 1.744
Description: Conduct Radiation Belt Remediation research through development and validation of analytical performance models

for remediation of Earth radiation belts following high altitude nuclear detonation.

FY 2020 Plans:
PE 1206601SF: Space Technology UNCLASSIFIED
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

3620F / 2 PE 1206601SF / Space Technology 621010 / Space Survivability & Surveillance
B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
For 2020 and prior, this work is performed under the Radiation Remediation Research effort in Appropriation 3600, Budget Activity

(BA) 02, PE 1206601F, Space Technology, Project 621010, Space Survivability & Surveillance.

FY 2021 Plans:

Conduct FY 2019 efforts, moved to FY 2020 due to slip in space experiment launch date: Complete space experiment operations,

and reduction and exploitation of data sets to finalize end-to-end model validation. Conduct assessment of feasibility and system

requirements for space-based and combined ground and space-based remediation systems.

FY 2020 to FY 2021 Increase/Decrease Statement:

Not applicable

Title: Seismic Technologies 0.000 0.000 5.660
Description: Develop seismic technologies to support national requirements for monitoring nuclear explosions with special focus

on regional distances less than 2,000 kilometers from the sensors.

FY 2020 Plans:

For 2020 and prior, this work is performed under the Seismic Technologies effort in Appropriation 3600, Budget Activity (BA) 02,

PE 1206601F, Space Technology, Project 621010, Space Survivability & Surveillance.

FY 2021 Plans:

Test new algorithms on high performance computing capabilities with special focus on improving earth structure models and

the resulting automation of the discrimination of seismic events. Exercise earth models in use in high-performance computing

modeling and simulation codes for operational expert analysis of difficult-to-discriminate earthquakes and explosions. Continue

to test specific algorithms for application of big data heuristics to more quickly characterize seismic events. Further develop new

statistical approaches to the behavior of discriminants for local (less than 200 kilometers) and regional (less than 2,000 kilometers)

seismic events.

FY 2020 to FY 2021 Increase/Decrease Statement:

Not applicable

Title: Alternative Navigation Technologies 0.000 0.000 8.304
Description: Develop new technologies based on cold atom physics that provide autonomous jam-proof precision inertial

navigation to augment Global Positioning System in case of Global Positioning System-denial. Develop atomic clocks based on

new technologies to replace legacy Global Positioning System atomic clocks.

FY 2020 Plans:
PE 1206601SF: Space Technology UNCLASSIFIED
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 2 PE 1206601SF / Space Technology 621010 / Space Survivability & Surveillance
B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
For 2020 and prior, this work is performed under the Alternative Navigation Technologies effort in Appropriation 3600, Budget
Activity (BA) 02, PE 1206601F, Space Technology, Project 621010, Space Survivability & Surveillance.
FY 2021 Plans:
Complete rad-hard component development for advanced compact atomic clocks with improved accuracy and stability to replace
legacy atomic clocks. Deliver system for integration onto experimental satellite system. Continue transition of advanced atomic
clocks to industry with potential on ramp onto future satellites. Continue testing of cold atom 3-axis accelerometers for improved
Internal Navigation Systems in Global Position System denied environments.
FY 2020 to FY 2021 Increase/Decrease Statement:
Not applicable
Accomplishments/Planned Programs Subtotals 0.000 0.000 41.807

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 2 PE 1206601SF / Space Technology 624846 | Spacecraft Payload Technologies
COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 CostTo | Total
Years () | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete, Cost
624846: Spacecraft Payload - 0.000 0.000 29.796 0.000 29.796 31.276 30.031 31.374 31.495| Continuing| Continuing
Technologies

A. Mission Description and Budget Item Justification

This is an administrative realignment and not a New Start.

protection research and development for the warfighter.

B. Accomplishments/Planned Programs ($ in Millions)

(*) The sum of all Prior Years is $0.000 million less than the represented total due to several projects ending

In FY 2021, PE 1206601F, Space Technology efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE 1206601SF,
Space Technology, from Appropriation 3600, Budget Activity (BA) 02 due to the creation of a new Appropriation for Space Force.

This project develops advanced technologies that enhance spacecraft payload operations by improving component and subsystem capabilities. The project focuses
on development of advanced, space-qualified, survivable electronics, and electronics packaging technologies; development of advanced space data generation and
exploitation technologies, including infrared sensors; and development of high-fidelity space simulation models that support space-based surveillance and space asset

FY 2019

FY 2020

FY 2021

Title: Space-Based Detector Technologies

FY 2020 Plans:

FY 2021 Plans:

FY 2020 to FY 2021 Increase/Decrease Statement:

Description: Develop advanced infrared device technologies that enable hardened space detector arrays with improved detection
to perform acquisition, tracking, and discrimination of space objects and missile warning.

For 2020 and prior, this work is performed under the Space-Based Detector Technologies effort in Appropriation 3600, Budget
Activity (BA) 02, PE 1206601F, Space Technology, Project 624846, Spacecraft Payload Technologies.

Begin design, development, and assessment of low-cost, high-volume infrared detectors and focal plane arrays for proliferated
space architecture layers. Begin development of focal plane array optical data outputs for higher speed and data throughput
and begin radiation tolerance characterization of photonic devices. Begin development of alternative infrared focal plane array

materials and device architectures. Continue development of resilient scanning and staring digital focal plane arrays. Complete
development of 8192 x 8192 pixels, 10 micron pixel pitch focal plane arrays hardened to the natural space environment and
focused photons to enable whole-earth staring for Launch Detection and Missile Warning missions.

0.000

0.000

6.149
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‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 2 PE 1206601SF / Space Technology 624846 | Spacecraft Payload Technologies

B. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020

FY 2021

Not applicable

Title: Space Electronics Research

Description: Develop technologies for space-based payload components such as radiation-hardened electronic devices,
microelectro-mechanical system devices, and advanced electronics packaging.

FY 2020 Plans:
For 2020 and prior, this work is performed under the Space Electronics Research effort in Appropriation 3600, Budget Activity
(BA) 02, PE 1206601F, Space Technology, Project 624846, Spacecraft Payload Technologies.

FY 2021 Plans:

Continue leadership role in Deputy Assistant Secretary of Defense Systems Engineering trusted and assured microelectronics
strategy efforts by development of trusted manufacturing techniques that reduce risk to National Security Space systems.
Improving benchmarking capabilities on state-of-the-art electronics using latest spacecraft algorithms and transitioning results

to acquisition community to enable data-informed payload architecture design decisions. Initiating complete space qualification
planning for next generation space processor and begin implementing plan. Continue development of alternative memory
approaches for high density memory needed for next-generation space systems. Continue research and development of ultra-low
power and neuromorphic/cortical processing architectures to enable game-changing capabilities in future National Security Space
systems. Continue advanced transistor research and development, and transitioning techniques to mainstream manufacturing.

FY 2020 to FY 2021 Increase/Decrease Statement:
Not applicable

0.000

0.000

6.928

Title: Modeling and Simulation Tools for Space Applications

Description: Develop modeling and simulation tools for space-based ground surveillance systems, rendezvous and proximity
operations, imaging of space systems, disaggregated satellite architecture, and space control payloads.

FY 2020 Plans:
For 2020 and prior, this work is performed under the Modeling and Simulation Tools for Space Applications effort in Appropriation
3600, Budget Activity (BA) 02, PE 1206601F, Space Technology, Project 624846, Spacecraft Payload Technologies.

FY 2021 Plans:

Complete mission-level military utility analyses of architecture approaches across multi-domain mission areas. Continue refining
guidelines and checkpoints for concept maturation evaluations in context of emerging space technologies. Continue development
of models and mission simulations of the National Space Defense Center's new space and space enterprise capabilities.

FY 2020 to FY 2021 Increase/Decrease Statement:

0.000

0.000

8.789

PE 1206601SF: Space Technology UNCLASSIFIED
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 2 PE 1206601SF / Space Technology 624846 | Spacecraft Payload Technologies
B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Not applicable
Title: Alternative Positioning, Navigation, and Timing Technology 0.000 0.000 7.930
Description: |dentify and develop technologies that enable new, or enhance existing, United States positioning, navigation, and
timing satellite capabilities by increasing resiliency and availability of accuracy, and/or increasing the affordability of providing
current capabilities. Develop technologies to meet identified Air Force Space Command/Space and Missile Systems Center
positioning, navigation, and timing space payload technology needs.
FY 2020 Plans:
For 2020 and prior, this work is performed under the Alternative Positioning, Navigation, and Timing Technology effort
in Appropriation 3600, Budget Activity (BA) 02, PE 1206601F, Space Technology, Project 624846, Spacecraft Payload
Technologies.
FY 2021 Plans:
Develop advanced Precision Navigation and Timing waveforms and begin to examine the interaction of signals between the
space, ground, and user equipment segments. Explore new technologies for positioning, navigation, and timing payloads that
will improve performance and affordability. Continue studies that explore technologies for multi-layer space-based positioning,
navigation, and timing architecture in order to improve resiliency of the space architecture. Work to develop modeling and
simulation results of next generation space architecture and the impact of developing technologies.
FY 2020 to FY 2021 Increase/Decrease Statement:
Not applicable
Accomplishments/Planned Programs Subtotals 0.000 0.000 29.796

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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‘Date: February 2020

Appropriation/Budget Activity
3620F / 2

R-1 Program Element (Number/Name)
PE 1206601SF / Space Technology

Project (Number/Name)
625018 | Spacecraft Protection Technology

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total
Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost
625018: Spacecraft Protection 0.000 0.000 11.639 0.000 11.639 12.421 11.957 13.406 13.765| Continuing| Continuing
Technology

A. Mission Description and Budget Item Justification

Space Technology, from Appropriation 3600, Budget Activity (BA) 02 due to the creation of a new Appropriation for Space Force.

This is an administrative realignment and not a New Start.

technologies, and development of technologies to mitigate the effects of both intentional and unintentional threats.

In FY 2021, PE 1206601F, Space Technology efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE 1206601SF,

This project develops the technologies for protecting United States space assets in potentially hostile environments to assure continued space system operation without
performance loss in support of warfighter requirements. The project focuses on identifying and assessing spacecraft system vulnerabilities, developing threat warning

B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Title: Threat Warning Research 0.000 0.000 11.639
Description: Develop satellite threat warning technologies and tools for space defense. Exploit on-board inherent satellite

resources, satellite-as-a-sensor, and self-aware satellite technologies. Develop technologies to detect, assess, and respond to

threats and anomalies.

FY 2020 Plans:

For 2020 and prior, this work is performed under the Threat Warning Research effort in Appropriation 3600, Budget Activity (BA)

02, PE 1206601F, Space Technology, Project 625018, Spacecraft Protection Technology.

FY 2021 Plans:

Continue to develop techniques to detect, track, identify, and characterize satellites using multi-phenomenology to address gaps

in knowledge for space situational awareness and consider the tasking, collection, processing, exploitation and dissemination

needs. Assess timeliness and persistence of space situational awareness capability and develop techniques to mitigate

the growing population of objects that need to be monitored, from newly launched objects to debris. Conduct cooperative

development utilizing commercial and international space situational awareness sources. Initiate research and development on

an integrated ground and space indications and warnings experiment. Utilize space resiliency testbed to integrate technology

solutions, and evaluate effectiveness against notional threats to our space architectures. Develop cyber hardening technologies,

and integrate space and cyber operations capabilities. Conduct end-to-end evaluations and hardware-in-the-loop experiments

for threat warning and response capabilities for protection of high value space assets. Conduct experiments, integrating

commercial space C2 capabilities into Department of Defense ground architectures. These capabilities include real-time mission
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 2 PE 1206601SF / Space Technology 625018 | Spacecraft Protection Technology

B. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020 FY 2021

planning, utilization of non-traditional Intel sources (i.e. social media), multi-path communications architectures, etc. Develop and
demonstrate autonomous technologies using net-centric space command and control architectures for multi-domain command
and control across the full scope of the ground and space-based enterprise. Continue development and demonstration of
advanced algorithms for sensor data fusion and satellite threat detection, assessment, and response. Investigate, implement,

and demonstrate integrated command and control systems at the tactical, operational, and strategic levels. Continue assessment
and development of commercial capability in order to either augment or replace traditional methods for space related command
and control. Continue engagements with commercial space data providers for testing new enabling technologies on commercial
satellites. Continue to develop on-board autonomous satellite technologies and plan for next generation flight experiments.

FY 2020 to FY 2021 Increase/Decrease Statement:
Not applicable

Accomplishments/Planned Programs Subtotals

0.000

0.000 11.639

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 2 PE 1206601SF / Space Technology 628809 / Spacecraft Vehicle Technologies
COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total
Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost
628809: Spacecraft Vehicle - 0.000 0.000 47.632 0.000 47.632 41.870 41.167 37.284 38.570| Continuing| Continuing
Technologies

A. Mission Description and Budget Item Justification

Space Technology, from Appropriation 3600, Budget Activity (BA) 02 due to the creation of a new Appropriation for Space Force.

This is an administrative realignment and not a New Start.

experiments of maturing technologies for space qualification.

In FY 2021, PE 1206601F, Space Technology efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE 1206601SF,

This project focuses on spacecraft platforms (for example: structures, power, and thermal management); satellite control (signal processing and control); and space

B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Title: Space Power/Thermal Research 0.000 0.000 4.458
Description: Develop technologies for advanced space platform subsystems such as cryocoolers, compact, high efficiency solar

power cells and arrays, and innovative power generation concepts.

FY 2020 Plans:

For 2020 and prior, this work is performed under the Space Power/Thermal Research effort in Appropriation 3600, Budget Activity

(BA) 02, PE 1206601F, Space Technology, Project 628809, Spacecraft Vehicle Technologies.

FY 2021 Plans:

Continue research into advanced space solar cells, solar array, and energy storage technologies. Focus on support for current

heritage space systems, while also pivoting towards support of smaller space vehicles that will be utilized for the Space

Warfighting Construct. Solar cells with end of life performance, which depends on the mission, above 28% power conversion

efficiency. Solar array structures tailored for small to large missions with specific power greater than 100 watts per kilogram.

Energy storage chemistries with cell-level specific energy greater than 300 watt-hours per kilogram. Further development of array

hardening approaches to provide drop-in replacement panels.

FY 2020 to FY 2021 Increase/Decrease Statement:

Not applicable

Title: Space Structures and Controls Research 0.000 0.000 11.540
Description: Develop revolutionary and enabling technologies, including lighter weight, lower cost, high performance structures

for space platforms; guidance, navigation, and controls hardware and software for next generation of space superiority systems.
PE 1206601SF: Space Technology UNCLASSIFIED R
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 2 PE 1206601SF / Space Technology 628809 / Spacecraft Vehicle Technologies

B. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020 FY 2021

FY 2020 Plans:
For 2020 and prior, this work is performed under the Space Structures and Controls Research effort in Appropriation 3600, Budget
Activity (BA) 02, PE 1206601F, Space Technology, Project 628809, Spacecraft Vehicle Technologies.

FY 2021 Plans:

Continue reactive maneuver strategies for spacecraft resiliency in hardware-in-the-loop testbeds. Initiate on-orbit experiment
planning for reactive maneuver strategies. Apply research in verification and validation techniques for autonomous spacecraft
flight software to high-fidelity simulations and brassboard laboratory experiments. Apply improved estimation algorithms for on-
orbit navigation software to experimental data to assess performance and robustness. Complete laboratory and high-fidelity
simulations/breadboard implementation for navigation algorithms and assess progress towards flight experiment demonstration.
Continue development of integrated proof-of-concept experiments for advanced, agile manufacturing and assembly technologies
for satellite production to improve performance and affordability. Continue research in functionalized structures using multi-
material additive manufacturing. Transition development of research efforts in high-power small satellite technologies and
affordable, high-performance phased arrays and electrically steerable antennas for tactical communication and radar concepts for
agile, intelligent targets to advanced development and flight experimentation.

FY 2020 to FY 2021 Increase/Decrease Statement:
Not applicable

Title: Space Experiments

Description: Develop flight experiments to improve the capabilities of existing operational space systems and to enable new
transformational space capabilities.

FY 2020 Plans:
For 2020 and prior, this work is performed under the Space Experiments effort in Appropriation 3600, Budget Activity (BA) 02, PE
1206601F, Space Technology, Project 628809, Spacecraft Vehicle Technologies.

FY 2021 Plans:

Conduct on-orbit small satellite demonstration of the first ever Link-16 from space to the tactical user enabling a Common
Operating Picture for the Warfighter in a contested/degraded environment in support of Multi-Domain Command and Control.
On-orbit small satellite demonstration capable of measuring radiation in the inner magnetosphere giving insight into the

particle radiation space environment. Conduct a flight selection process and perform trade studies to determine the next flight
experiment(s). Develop and mature a reference design, technical objectives, and experiment plan in coordination with Air Force
Space Command, Space and Missile Systems Center and/or other mission partners. Begin working long lead items such as
contracting strategy, parts, frequency allocation, and information assurance strategies.

FY 2020 to FY 2021 Increase/Decrease Statement:

0.000

0.000 24.952
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Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 2 PE 1206601SF / Space Technology 628809 / Spacecraft Vehicle Technologies
B. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Not applicable
Title: Space Communication Technologies 0.000 0.000 6.682
Description: Develop technologies for next-generation space communications terminals and equipment and methods/techniques
to enable future space system operational command and control concepts.
FY 2020 Plans:
For 2020 and prior, this work is performed under the Space Communication Technologies effort in Appropriation 3600, Budget
Activity (BA) 02, PE 1206601F, Space Technology, Project 628809, Spacecraft Vehicle Technologies.
FY 2021 Plans:
Support W/V-band payload operations, telemetry analysis, and health and status monitoring. Conduct development and
technology demonstrations to address future military satellite communications capability and technology needs, for example,
high-gain antenna, high-power amplifiers, low-noise amplifiers, cognitive / resilient networks, reconfigurable satellite
radios / transponders, and anti-jam signal processing technologies. Support development and demonstration of novel laser
communications technologies such as multi-wave length optical routers. Develop network traffic models, multi-spacecraft network
models, and spacecraft network simulation support, along with analysis/visualization tools to aid.
FY 2020 to FY 2021 Increase/Decrease Statement:
Not applicable
Accomplishments/Planned Programs Subtotals 0.000 0.000 47.632

C. Other Program Funding Summary ($ in Millions)
N/A
Remarks

D. Acquisition Strategy
N/A
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Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203164SF | NAVSTAR Global Positioning System (User Equipment) (SPACE)
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element 0.000 0.000 0.000 390.704 0.000 390.704 340.178 283.663 212.735 54.066 27.578| 1,308.924
643833: MILITARY GLOBAL 0.000 0.000 0.000 390.704 0.000 390.704 340.178 283.663 212.735 54.066 27.578| 1,308.924
POSITIONING SYSTEM USER
EQUIP
Quantity of RDT&E Articles - - - - - - - - - -

Program MDAP/MAIS Code: 447

A. Mission Description and Budget Item Justification
Note: "NAVSTAR" will be removed from the program title in this Budget Line ltem in the next budget submission.

In FY 2021, PE 1203164F, NAVSTAR Global Positioning System (User Equipment) (SPACE) efforts were transferred to Appropriation 3620, Research, Development,
Test & Evaluation, Space Force, PE 1203164SF, NAVSTAR Global Positioning System (User Equipment) (SPACE) from Appropriation 3600, Budget Activity 04 due to
the creation of a new Appropriation for Space Force.

The Global Positioning System (GPS) is a space-based radio Positioning, Navigation, and Timing (PNT) distribution system. GPS User Equipment (UE) consists of
standardized receivers, antennas, antenna electronics, and other related equipment, grouped together in sets to derive navigation and time information transmitted from
GPS satellites. These receiver sets are used by the Department of Defense (DoD). Research, Development, Test and Evaluation (RDT&E) funds UE development,
integration, test, and analysis for new PNT receiver capabilities in Navigation Warfare (NAVWAR) across all military platforms using GPS services.

The Military Global Positioning System User Equipment (MGUE) Increment (Inc) 1 program is responsible for the development of standard modernized receiver form
factors for the Service-nominated lead platforms. The MGUE Inc 1 Capability Development Document (CDD) was approved by the Joint Requirements Oversight Council
(JROC) on 24 July 2014. MGUE Inc 1 is initiating a new family of modernized GPS receivers that will deliver significantly improved capability to counter current and
emerging PNT threats and enable military operations in a NAVWAR environment where current legacy receiver performance would be compromised. MGUE Inc 1
received a Milestone A decision in April 2012. The program received direction in February 2014 from the Under Secretary of Defense for Acquisition, Technology, and
Logistics (USD(AT&L)) to execute a new acquisition strategy, accelerating the program to provide test units faster to facilitate military end users. The MGUE program
received a Milestone B decision in January 2017.

The MGUE Inc 2 effort will continue to expand Military-Code (M-Code) receiver technology into additional applications (space receivers and precision guided munitions),
and develop a modernized Handheld device to meet Service requirements. This effort leverages the MGUE Inc 1 technology to the maximum extent while addressing
the production of M-Code integrated circuits far into the future. The MGUE Inc 2 program is being executed in three parts: 1) Risk Reduction Activities, 2) Miniature
Serial Interface (MSI) Receiver Card Middle Tier Acquisition rapid prototyping, and 3) Joint Modernized GPS Handheld Receiver Middle Tier Acquisition rapid
prototyping effort. The JROC approved the MGUE Inc 2 CDD on 6 April 2018. The Air Force Service Acquisition Executive approved the MGUE Inc 2 Acquisition
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity
3620F: Research, Development, Test & Evaluation, Space Force | BA 4:
Advanced Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)

PE 1203164SF | NAVSTAR Global Positioning System (User Equipment) (SPACE)

new or repurpose capabilities.

B. Program Change Summary ($ in Millions) FY 2019
Previous President's Budget 0.000
Current President's Budget 0.000
Total Adjustments 0.000

» Congressional General Reductions 0.000
» Congressional Directed Reductions 0.000
» Congressional Rescissions 0.000
» Congressional Adds 0.000
» Congressional Directed Transfers 0.000
* Reprogrammings 0.000
* SBIR/STTR Transfer 0.000
* Other Adjustments 0.000

Change Summary Explanation

fully fund MGUE Inc. 2.

The FY 2021 funding request was reduced by $2.381 million to account for the availability of prior year execution balances.

FY 2020 FY 2021 Base FY 2021 OCO

0.000 0.000 0.000
0.000 390.704 0.000
0.000 390.704 0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000 390.704 0.000

Strategy to include designation of two Middle Tier Acquisition Rapid Prototype efforts: 1) Miniature Serial Interface (MSI) Receiver Cards to include next-generation
Application Specific Integrated Circuit (ASIC) and 2) Joint, Modernized Handheld Receiver.

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop

This Program Element (PE) may include necessary civilian pay expenses required to manage, execute, and deliver MGUE weapon system capability. The use of such
program funds would be in addition to the civilian pay expenses budgeted in PEs 1206392SF and 1206398SF.

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,
representative modes or prototype systems in a high fidelity and realistic operating environment.

FY 2021 Total

390.704
390.704

390.704

FY 2021: +$390.704M; funds starting in FY 2021 were transferred from RDT&E, Air Force to RDT&E, Space Force; this total includes a $232.946M increase to

0.000

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Title: MGUE Inc 1 0.000 0.000 35.933
PE 1203164SF: NAVSTAR Global Positioning System (User ... UNCLASSIFIED | Volume 116 |
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Advanced Component Development & Prototypes (ACD&P)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203164SF | NAVSTAR Global Positioning System (User Equipment) (SPACE)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Description: The MGUE Inc 1 program develops standard modernized receiver form factors for the Service-nominated lead

platforms in accordance with the MGUE Inc 1 CDD.

FY 2020 Plans:

N/A

FY 2021 Plans:

Support completion of the following: Lead Platform Integration, and Card level PEO Certification for Operational Test and

Evaluation (OT&E). Continue to assist each lead platform office in integrating and testing M-Code receivers in their respective

platforms. Continue Verification Testing, Qualification Testing, Technical Requirements Verification for all 5 MGUE cards. Rapidly

respond to implement system resiliency and situational awareness necessary to operate in the contested space domain. Activities

may include, but are not limited to program office support, studies, technical analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: Advanced Technology 0.000 0.000 5.000
Description: Advanced Technology includes efforts to mature technology for future GPS receivers called out in the MGUE CDDs.

These efforts aim to find innovative solutions to increase resiliency in GPS performance and improve on size, weight, power, and

cost (SWAP/C) of military receivers.

FY 2020 Plans:

N/A

FY 2021 Plans:

Continue developing new technologies to increase the robustness and resilience of GPS receiver / PNT system solutions. Start

integration of the next-generation GPS security solution into a software defined radio to verify functionality, programmability/

flexibility, and certifiability. Progress the Military Underwater Navigation System to CDR and begin the planning process M-Code

implementation. Advance the integrated antenna, antenna electronics and M-Code capability to PDR. Start working with platforms

for integration / test planning and potential transition opportunities. Implement and test advanced trust / integrity algorithms that

might permit military use of other GNSS signals for delivering assured PNT.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: System/Platform Integration and Performance Certification 0.000 0.000 27.109

PE 1203164SF: NAVSTAR Global Positioning System (User ... UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203164SF | NAVSTAR Global Positioning System (User Equipment) (SPACE)
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

Description: Integration of MGUE Inc 1 receiver form factors into the Service-nominated lead platforms in support of
developmental and operational test events. Conduct technical and operational modernization impact analysis for MGUE Service
lead platform integration.

FY 2020 Plans:
N/A

FY 2021 Plans:
Complete developmental test of the ground-based and aviation/maritime lead platform efforts. Continue lead platform integration
efforts in support of operational test events. Assist DoD integration of M-Code GPS receivers for joint Service non-lead platforms.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Title: Information Assurance, Security/Compatibility Certification, and Test/Evaluation 0.000 0.000 5.820

Description: Develop, implement, and maintain GPS security certification programs. Development of DoD Policy, strategy

and resource requirements for MGUE security certification and compatibility certification. Security certification, compatibility
certification, and security approval ensures future military GPS receivers protect critical program information and continue working
in all environments and concepts of operations called for by U.S. Strategic Command.

FY 2020 Plans:
N/A

FY 2021 Plans:

Continue to conduct security certification activities for all M-Code receivers, as required. Continue modernized security
evaluations/tests for Selective Availability Anti-Spoofing Module (SAASM) and other legacy GPS receiver equipment. Review,
approve, and track SAASM, M-Code receivers, and legacy receiver certified platforms and integrated applications for all of DoD.
Continue to conduct delta certifications, as required. For the Ground Base-GPS Receiver Application Module - Military Code (GB-
GRAM-M) and the GPS Receiver Application Module-Standard Electronic Module/M-Code (GRAM-S/M) complete verification
testing for all remaining MGUE Inc 1 cards. Continue requirements verification and reliability test activities as required to include
approved engineering changes. Continue Lead Platform Integration Test and Operational Test (OT) activities for MGUE and Lead
Platform vendors.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Title: MGUE Inc 2 Risk Reduction 0.000 0.000 100.919
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203164SF | NAVSTAR Global Positioning System (User Equipment) (SPACE)
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Description: The MGUE Inc 2 program will develop M-Code receiver technology for additional applications (space receivers,

precision guided munitions, and handheld receivers) to meet Service requirements. MGUE Inc 2 Risk Reduction activities include,

but are not limited to, acquisition strategy development, early design efforts through Preliminary Design Review (PDR) for the next

generation ASIC using 14nm ASIC technology node, handheld design activities and early user demonstrations, advanced concept

studies, receiver component prototyping to include MGUE Inc 2 requirements.

FY 2020 Plans:

N/A

FY 2021 Plans:

Complete ASIC PDR on three independent contractor designs. Continue M-Code Handheld risk reduction activities, to include

prototype demonstrations. Award additional Handheld risk reduction activities to address challenging Increment 2 performance

requirements, improve user functionality, and reduce unit cost. Rapidly respond to implement system resiliency and situational

awareness necessary to operate in the contested space domain. Activities may include, but are not limited to program office

support, studies, technical analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: MGUE Inc 2 Miniature Serial Interface (MSI) Receiver Card Rapid Prototyping 0.000 0.000 215.923
Description: The MGUE Inc 2 program will develop M-Code receiver technology for additional applications (space receivers,

precision guided munitions, and handheld receivers) to meet Service requirements. MGUE Inc 2 MSI Receiver Card Rapid

prototyping builds on the ASIC post-PDR progress and will develop, integrate, produce, and test M-Code capable, low size &

power GPS MSI form factor to include a Next Generation (Gen) ASIC. The MSI receiver card is to meet the needs of low size,

weight and power (SWaP) ground-embedded users. However, The Next Gen ASIC must meet the needs of the MSI form factor

and be backwards compatible with Inc 1 performance requirements as a potential functional replacement due to Inc 1 ASIC

obsolescence. MGUE Inc 2 MSI Receiver Card Rapid Prototyping has been broken out into a separate major thrust for additional

visibility.

FY 2020 Plans:

N/A

FY 2021 Plans:

Award up to 3 development contract(s) for new low size/power MSI receiver card to include next generation ASIC post PDR and

integration activities. Continue to secure core ASIC technology, and begin early ASIC fabrication and manufacturing activities,
PE 1203164SF: NAVSTAR Global Positioning System (User ... UNCLASSIFIED R
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203164SF | NAVSTAR Global Positioning System (User Equipment) (SPACE)
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
and Intellectual Property. Continue ASIC technology design/ manufacturing/test activities. Continue security certification and
design activities; procure test equipment and articles. Rapidly respond to implement system resiliency and situational awareness
necessary to operate in the contested space domain. Activities may include, but not limited to program office support, studies,
technical analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A
Accomplishments/Planned Programs Subtotals 0.000 0.000 390.704
D. Other Program Funding Summary ($ in Millions)
FY 2021 FY 2021 FY 2021 Cost To
Line ltem FY 2019 FY 2020 Base oCco Total FY 2022 FY 2023 FY 2024 FY 2025 Complete Total Cost
« SPSF 01 GPSSPC: - - 2.256 - 2.256 2.303 2.346 2.405 2.450 0.000 11.760
Navstar GPS Space
Remarks

Space Procurement, Space Force (SPSF) funding in this PE supports legacy SAASM efforts. Similar work for the MGUE is in the planning phase.

E. Acquisition Strategy

The MGUE program has developed a comprehensive acquisition strategy to provide modernized GPS capabilities to U.S. and Allied Forces by developing a competitive
market driven approach. This strategy establishes the signal compatibility and security criteria along with a process for evaluating components to enable rapid movement
from development to fielding. The pillars of this effort are: (a) establishing time certain and low risk development; (b) bounding requirements to leverage mature
technology to the maximum extent possible; (c) focusing on the development of form factors based on well-defined standards to support lead platform integration; and
(d) implementing a proactive, collaborative MGUE platform integration activity to mitigate risk and reduce cost for DoD force structure modernization.

The MGUE program awarded three sole source contracts for the Inc 1 Technology Development Phase effort in September 2012, as follow-on efforts to the
competitively awarded Modernized User Equipment (MUE) contracts awarded in June 2006. The effort spans the Technology Maturation and Risk Reduction Phase
through design and includes integration and test of M-Code receivers into Service-nominated lead platforms. This effort also includes the security and compatibility
certification of GPS receiver cards as a part of the integration effort. The Service lead platforms will select from the available vendors to integrate and perform
operational testing with funding from the MGUE program. This supports compliance with PL 111-383, section 913.

The MGUE Inc 2 program developed an Acquisition Strategy to continue MGUE development by: addressing long term producibility of MGUE ASICs, identifying a U.S.
owned trusted foundry for ASIC development, delivering GPS receiver cards to meet stringent Inc 2 requirements, and developing a modernized GPS handheld receiver
to meet the needs of the Services. The MGUE Inc 2 program is being executed in three parts: 1) Risk Reduction Activities, 2) MSI Middle Tier Acquisition rapid
prototyping, and 3) Joint Modernized GPS Handheld Receiver Middle Tier Acquisition rapid prototyping effort. The Air Force Service Acquisition Executive approved the
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203164SF | NAVSTAR Global Positioning System (User Equipment) (SPACE)

Advanced Component Development & Prototypes (ACD&P)
MGUE Inc 2 Acquisition Strategy to include designation of two Middle Tier Acquisition Rapid Prototype efforts: 1) Miniature Serial Interface Receiver Card (includes next-

generation ASIC) and 2) Joint, Modernized Handheld Receiver.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1203164SF | NAVSTAR Global 643833 | MILITARY GLOBAL
Positioning System (User Equipment) POSITIONING SYSTEM USER EQUIP
(SPACE)
A FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
MGUE Inc 1 Technology | cp) | Collins Aerospace : ; ; ; 2.889| Nov 2020 ; 2889 0000| 2.889| 167.971
Development (1) Cedar Rapids, IA
MGUE Inc 1 Technology | (cp | Raytheon: El - - . 2.616| Nov 2020 - 2616 2.616 5.232| 211.320
Development (2) Segundo, CA
MGUE Inc 1 Technology | cp)p | L3 Harris Tech : - - - 4.145| Nov 2020 - 4.145 0.000 4.145| 120.189
Development (3) Anaheim, CA
MGUE Inc 1 Pre-Tech CICPAF | Various : Various . . . 5.000| Jan 2021 - 5.000 0.500 5.500 -
Development
MGUE Inc 1 Platform CICPAF | Various : Various - . - 8.219| Nov 2020 - 8219| 0000 8219 -
Integration
MGUE Inc 1 Information | s AF | Various : Various - - - 2.770| Jan 2021 - 2.770 2.840 5.610 -
Assurance
MGUE Inc 1 Security CICPAF | Various : Various ; ; ; 1.830 | Jan 2021 ; 1830 1.870|  3.700 ;
Certification
MGUE Inc 1 Technical MIPR | Yarious : El - - - 14.987 | Oct 2020 - 14.987 2.470| 17.457 -
Mission Analysis Segundo, CA
MGUE Inc 1 Enterprise cicpaF | SAIC - Bl Segundo, . - . 18.890 | Nov 2020 . 18.890 0.000| 18.890| 132.525
SES&I CA
MGUE Inc 2 Risk Various | Various : Various ; - ; 95.292 | Jan 2021 ; 95.202| 204.261| 299.553| 1,013.400
Reduction
MGUE Inc 2 MSI Receiver | 1gn | 15p . 1gp - - - 202.923| Dec 2020 - 202.923| 584.233| 787.156| 992.167
Card Rapid Prototyping
MGUE Inc 2 Technical MipR | various - El - - - 4.870| Jan 2021 - 4.870| 34.646| 39.516 -
Mission Analysis Segundo, CA
MGUE Inc2 Enterprise | ¢ /cpap | SAIC - El Segundo, ; ; ; 4357 Jan 2021 ; 4357| 15388| 19.745| 97.300
SE&l CA
Subtotal N i N 368.788 X 368.788| 848.824|1,217.612 N/A
Remarks
L3 Technologies and Harris Corp completed their merger, new company is now L3 Harris Technologies.
PE 1203164SF: NAVSTAR Global Positioning System (User ... UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 4 PE 1203164SF /| NAVSTAR Global 643833 | MILITARY GLOBAL
Positioning System (User Equipment) POSITIONING SYSTEM USER EQUIP
(SPACE)
. . - FY 2021 FY 2021 FY 2021
Test and Evaluation ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
MGUE Inc 1 Test and Various | Yarious : San Diego, - - - 1.220 | Jan 2021 - 1220  0.000 1.220 -
Evaluation CA
MGUE Inc 2 Test and Various | Various : San Diego, - - - 1.540| Jan 2021 - 1540 16.769|  18.309 -
Evaluation CA
Subtotal - - - 2.760 - 2.760| 16.769| 19.529 N/A
: : -— FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) EY 2019 EY 2020 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
MGUE Inc 1 FFRDC Various Cﬁ?%su"sm’ MITRE : - - - 5.642 | Dec 2020 - 5642  0.000| 5642 -
MGUE Inc 2 FFRDC Various C::%Sup:ce/ MITRE - - - - 2.160 | Dec 2020 - 2.160| 14.848| 17.008 -
MGUE Inc 1 A&AS Various | Various : Various - - - 5.414 | Dec 2020 - 5.414 1.140 6.554 -
MGUE Inc 2 A&AS Various | Various : Various - - - 5.700 | Dec 2020 - 5.700 35.789 41.489 -
MGUE Inc 1 and Inc 2 Various | Various : Various - - ; 0.240/ Dec 2020 - 0.240| 0850  1.090 -
Other Support
Subtotal - - - 19.156 - 19.156| 52.627| 71.783 N/A
Target
Prior FY 2021 FY 2021 FY 2021 | CostTo | Total | Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 390.704 - 390.704| 918.220|1,308.924 N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
PE 1203164SF | NAVSTAR Global

Project (Number/Name)
643833 /| MILITARY GLOBAL

3620F / 4
Positioning System (User Equipment) POSITIONING SYSTEM USER EQUIP
(SPACE)
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4

MGUE Increment 1

MGUE Inc 1 Developmental Test

MGUE Inc 1 All Lead Platforms Operational
Test

MGUE Increment 2

MGUE Inc 2 Next-Gen ASIC Studies up to
PDR

MGUE Inc 2 Handheld Risk Reduction
Activities/Prototypes

MGUE Inc 2 MSI Receiver Card w/ Next Gen
ASIC Rapid Prototyping

MGUE Inc 2 Modernized Handheld Receiver

!
|
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1203164SF | NAVSTAR Global 643833 | MILITARY GLOBAL
Positioning System (User Equipment) POSITIONING SYSTEM USER EQUIP
(SPACE)
Schedule Details
Start End
Events by Sub Project Quarter Year Quarter Year
MGUE Increment 1
MGUE Inc 1 Developmental Test 1 2021 3 2022
MGUE Inc 1 All Lead Platforms Operational Test 1 2021 2 2022
MGUE Increment 2
MGUE Inc 2 Next-Gen ASIC Studies up to PDR 1 2021 3 2021
MGUE Inc 2 Handheld Risk Reduction Activities/Prototypes 1 2021 2 2023
MGUE Inc 2 MSI Receiver Card w/ Next Gen ASIC Rapid Prototyping 1 2021 4 2025
MGUE Inc 2 Modernized Handheld Receiver 2 2023 4 2025

Note

All 5 form factors will go through some form of Developmental Test. Per the MGUE Inc 1 Acq Strategy however, only the first card of each variant (GB-GRAM-M/GRAM-
S/M) will go through formal Operational Test. OT could/would complete on the "first card” while other form factors continue to go through DT.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203710SF / EO/IR Weather Systems
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 131.000 0.000 131.000 174.000 132.000 94.000 77.000| Continuing| Continuing
643730: EO/IR Weather System - 0.000 0.000 131.000 0.000 131.000 174.000 132.000 94.000 77.000| Continuing| Continuing
Dev
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification
In FY 2021, PE 1203710F, EO/IR Weather Systems efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE
1203710SF, EO/IR Weather Systems from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for Space Force.

In compliance with 2016 National Defense Authorization Act (NDAA) and Joint Requirements Oversight Council (JROC) Memo 062-17, dated 20 Jun 2017, the Air Force
has decided to pursue a materiel solution to address Space-based Environmental Monitoring (SBEM) weather Gap 1 - Cloud Characterization (CC) and Gap 2 - Theater
Weather Imagery (TWI) as a follow-on to Defense Meteorological Satellite Program (DMSP) operational constellation. The Department of Defense (DoD) requires
continued global collection of CC and TWI data to contribute to the space domain awareness. Without the CC and TWI data, AF production of global predictive weather
data would be severely impacted, affecting daily air operations and intelligence gathering for strategic mission planning, especially around the contested environment.

Electro-Optical/Infrared (EO/IR) Weather Systems (EWS) is a component of JROC-approved SBEM materiel solutions specifically designed to address CC and TWI
needs post-DMSP mission end of life.

Based on recently completed SBEM Capability Assessment and Strategy Review (CASR) in April 2019, the current EWS acquisition strategy focuses on a distributed
LEO architecture, for scalability and increased operational resilience. The Space Force will pursue prototyping of latest industry capabilities for simplified sensor designs,
while meeting CC and TWI requirements and data latencies in a distributed architecture. The EWS prototyping effort will:

1) Explore low-Size, Weight & Power/simplified EO/IR sensor designs in highly competitive design sprints, utilizing variety of experimental/prototyping contract vehicles
2) Conduct system technology end-to-end demonstrations, from prototype build, Integration & Test, Launch, ground Telemetry/Tracking & Commanding (TT&C) and on-
orbit data collection to data processing and dissemination to the Weather Centrals

3) Explore business models for the feasibility of commercially available data.

In addition, the program may integrate sensors into a commercial & Government communication transport layer, leveraging web services to ensure delivery of data
products to end users.

Secondary investments may be supported to address weather gaps identified in the SBEM Analysis of Alternatives and validated by the JROC.

PE 1203710SF: EO/IR Weather Systems UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203710SF / EO/IR Weather Systems

Advanced Component Development & Prototypes (ACD&P)

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver EWS weapon system capability. The use of such program
funds would be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF.

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,
representative modes or prototype systems in a high fidelity and realistic operating environment.

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO FY 2021 Total
Previous President's Budget 0.000 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 131.000 0.000 131.000
Total Adjustments 0.000 0.000 131.000 0.000 131.000

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
* Other Adjustments 0.000 0.000 131.000 0.000 131.000

Change Summary Explanation
FY 2021: $131.000M transferred from RDT&E, Air Force to RDT&E Space Force.

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

Title: Electro-Optical/Infrared Weather System (EWS) 0.000 0.000 131.000

Description: EWS will pursue multi-phase efforts utilizing rapid experimental/prototype contract vehicles to mature industry EO/
IR technologies to provide global LEO coverage to meet SBEM Gaps 1 (CC) and 2 (TWI) and eventual on-ramp to operational
EO/IR system to replace DMSP constellation. Space Enterprise Consortium (SpEC) Other Transaction (OT) #1 is the prototyping
effort, which will focus on maturing multi-spectral imaging capabilities to collect & disseminate terrestrial atmospheric phenomena
to support DoD operations, while assessing industrial capabilities to provide CC and TWI data in a viable commercial business
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203710SF / EO/IR Weather Systems

Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

model. The program will pursue simplified sensor designs and corresponding lower size, weight and power prototypes potentially
hosted on a proliferated LEO mesh network. To minimize risks associated with rapid prototyping effort to replace DMSP
constellation, SpEC OT #2 will focus on further developing high maturity EO/IR system designs in competitive design sprints in a
parallel path to SpEC OT #1. This path will provide viable on-ramp opportunity to field operational EO/IR system, should prototype
demonstrations prove unsuccessful.

FY 2020 Plans:
N/A

FY 2021 Plans:

For EWS Phase Il SpEC OT #1, continue prototype system build, integration test and preparation for launch. For SpEC OT #2,
continue high-maturity sensor design sprints for the space vehicle, and associated ground development activities to support
Preliminary Design Review (PDR). Rapidly respond to implement system resiliency and situational awareness necessary to
operate in the contested space domain. Activities may include, but are not limited to program office support, studies, technical
analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A
Accomplishments/Planned Programs Subtotals 0.000 0.000 131.000
D. Other Program Funding Summary ($ in Millions)
FY 2021 FY 2021 FY 2021 Cost To
Line Item FY 2019 FY 2020 Base (0] o] 0) Total FY 2022 FY 2023 FY 2024 FY 2025 Complete Total Cost
* SPAF 01 SPCMOD: Space Mods 49.526 - - - - - - - - 0.000 49.526

Remarks
Reflects PE 1203710F EO/IR Weather Systems portion of shared P-1 line SPCMOD.

E. Acquisition Strategy

The acquisition strategy for EWS is based on validated SBEM CASR recommendations, JROC Memoranda, and subsequent architectural analysis for future weather
needs. EWS will initially pursue competitive bids to field technology demonstration EO/IR prototype system capable of fulfilling CC and TWI. Once technology
demonstrations of the prototype system has proven successful, the EWS program will transition to fielding operational systems capable of meeting CC and TWI
requirements.

Phase | will leverage ongoing experimental EO/IR prototype development projects under AFRL's SBIR contracts to understand operational utility of available and
developing EO/IR sensors.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1203710SF / EO/IR Weather Systems

Advanced Component Development & Prototypes (ACD&P)

Phase Il SpEC OT #1 will involve competitive bids for multiple system designs using SpEC OT contracts for rapid prototyping effort to fulfill CC and TWI requirements,
while exploring valid commercial business models for industry to provide weather data as a service.

In order to minimize risks to DMSP constellation coverage, the Space Force will also pursue SpEC OT #2 for risk mitigation, pursuing competitive bid on low- risk, high-
maturity system-level solutions in a parallel effort to the prototyping effort, that can fully address CC and TWI requirements as part of the Family of Systems comprised of
civil and International partnerships. This risk mitigation option will carry two vendors to PDR level design and include assessment of prototype system performance and
potential for transition to operations.

Following the acquisition strategy approval and assessment of the simplified sensors' performance with the SF weather mission, the SF plans to assess costs to ramp
production in future phase lll to reduce revisit time to maximize warfighter utility.

PE 1203710SF: EO/IR Weather Systems UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1203710SF / EO/IR Weather Systems |643730 | EO/IR Weather System Dev
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
g;:tseem" Risk Mitigation CICPAF |TBD : TBD - - - 27.300| Dec 2020 - 27.300| Continuing| Continuing -
Phase Il C/CPAF | TBD : TBD - - - 79.400 | Dec 2020 - 79.400 | Continuing| Continuing -
Phase Il to IOC C/CPAF | TBD: TBD - - - 0.300 | Mar 2021 - 0.300 | Continuing| Continuing -
Technical Mission Analysis| RO | Aerospace Corp - El - - - 11.000 | Nov 2020 - 11.000 | Continuing| Continuing -
Segundo, CA
Enterprise Systems Engility Corp : ) ) ) ) - - )
Engineering & Integration C/CPIF Andover, MA 2.000| Nov 2020 2.000 | Continuing| Continuing
Subtotal - - - 120.000 - 120.000 | Continuing| Continuing N/A
. . T FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) EY 2019 EY 2020 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
FFRDC Ro | Aerospace Corp: El - - - 4.800 | Nov 2020 - 4.800|  0.000|  4.800 -
Segundo, CA
A&AS Various | Various : Various - - - 3.700| Nov 2020 - 3.700 0.000 3.700 -
Other Support Various | Various : Various - - - 2.500( Jun 2021 - 2.500 0.000 2.500 -
Subtotal - - - 11.000 - 11.000 0.000 11.000 N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 131.000 - 131.000 | Continuing| Continuing N/A
Remarks
PE 1203710SF: EO/IR Weather Systems UNCLASSIFIED VAT——
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

3620F / 4

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
PE 1203710SF / EO/IR Weather Systems

Project (Number/Name)
643730 | EO/IR Weather System Dev

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

EO/IR Weather Systems (EWS)

EWS Phase Il SpEC OT #1 System Prototype
Build

EWS Phase Il SpEC OT #1 System Prototype
Launch

EWS Phase Il SpEC OT #1 System Prototype
Demonstration

EWS Phase Il SpEC OT #2 Risk Mitigation
System PDR Design

EWS Phase Il to I0C
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Air Force
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity
3620F / 4

R-1 Program Element (Number/Name)
PE 1203710SF / EO/IR Weather Systems

Project (Number/Name)

643730 | EO/IR Weather System Dev

Schedule Details

Start End
Events by Sub Project Quarter Year Quarter Year
EO/IR Weather Systems (EWS)
EWS Phase Il SpEC OT #1 System Prototype Build 1 2021 3 2022
EWS Phase Il SpEC OT #1 System Prototype Launch 4 2022 4 2022
EWS Phase Il SpEC OT #1 System Prototype Demonstration 4 2022 4 2025
EWS Phase Il SpEC OT #2 Risk Mitigation System PDR Design 1 2021 3 2021
EWS Phase Ill to I0C 2 2021 4 2025
PE 1203710SF: EO/IR Weather Systems UNCLASSIFIED VAT

Air Force

Page 7 of 7 R-1 Line #3




UNCLASSIFIED

IS PAGE INTENTIONALLY LEFT BLANK

UNCLASSIFIED




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206422SF | Weather System Follow-on
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element 0.000 0.000 0.000 83.384 0.000 83.384 62.284 58.817 68.018 22.897 297.300 592.700
644289: Weather System 0.000 0.000 0.000 83.384 0.000 83.384 62.284 58.817 68.018 22.897 297.300 592.700
Follow-On
Quantity of RDT&E Articles - - - - - - - - - -

Program MDAP/MAIS Code: 488

A. Mission Description and Budget Item Justification

Based on completion of the Space-Based Environmental Monitoring (SBEM) Joint Requirements Oversight Council (JROC) Memo 092-14, capabilities will be developed
to satisfy weather gaps for which no known mitigation exists. Weather System Follow-on (WSF) is a component of SBEM efforts to develop capabilities to satisfy
weather Gap 3 Ocean Surface Vector Winds (OSVW), Gap 8 Tropical Cyclone Intensity (TCI), and Gap 11 Low Earth Orbit (LEO) Energetic Charged Particles (LEO
ECP). Gap 3 OSVW and Gap 8 TClI require a space-based microwave sensor to provide polarimetric ocean surface wind direction and speed required for naval sea
operations, as well as fighter sortie generations and marine amphibious operations. Gap 11 LEO ECP requires in situ ECP sensor for space situational awareness. The
earliest possible launch options are being integrated in the design for critical gaps.

DoD established WSF as a Pre-Major Defense Acquisition Program (MDAP) with the Space Force as the lead component. Based on the SBEM AoA results, the WSF
initial thrusts will be to enable:

1) DoD use of data collected by civil, international and other DoD space systems;
2) Timely weather collection over broad oceans in support of maneuvering forces;
3) Space weather capabilities to characterize operational orbits, space situational awareness, and the ionosphere.

Secondary investments may be supported to address weather gaps identified in the SBEM AoA and validated by the JROC.

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver WSF weapon system capability. The use of such program
funds would be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206422SF | Weather System Follow-on
Advanced Component Development & Prototypes (ACD&P)

representative modes or prototype systems in a high fidelity and realistic operating environment.

Change Summary Explanation

WSF-M to Service Cost Position.

C. Accomplishments/Planned Programs ($ in Millions)

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO
Previous President's Budget 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 83.384 0.000
Total Adjustments 0.000 0.000 83.384 0.000

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
* Other Adjustments 0.000 0.000 83.384 0.000

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,

FY 2021 Total

0.000
83.384
83.384

83.384

FY 2021: +$83.384M; funds starting in FY 2021 were transferred from RDT&E, Air Force to RDT&E, Space Force; total includes a $28.654M increase to fund

FY 2019

FY 2020

FY 2021

Title: WSF Microwave Satellite (SV1-2)

Description: WSF Microwave Satellite (SV1-2): The Space Force awarded a contract to Ball Aerospace and Technologies Corp.
to develop the WSF - Microwave (WSF-M) Space Vehicle (SV) to meet all three capability gaps. WSF-M SV-2 will be an option to
exercise, should SF wish to replenish WSF constellation post-SV-1. SV-2 will be functionally equivalent to SV-1. The WSF-M SV-1
projected Initial Launch Capability (ILC) is FY 2024. Secondary investments may be supported to address weather gaps identified
in the SBEM AoA and validated by the JROC.

FY 2020 Plans:
N/A

FY 2021 Plans:

Complete Microwave Imaging (MWI) flight payload Integration & Test (I&T). Initiate SV-1 I&T to accommodate the MWI flight
payload and ECP sensor. Continue WSF-M Ground Segment Development to include, but not limited to Command and Control
System Mission Unique Software (MUS) to operate the WSF-M SV. Rapidly respond to implement system resiliency and

0.000

0.000 79.846
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206422SF | Weather System Follow-on
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
situational awareness necessary to operate in the contested space domain. Activities may include, but are not limited to program

office support, studies, technical analysis, prototyping, technology maturation, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: COWVR Tech Demo 0.000 0.000 1.494
Description: The Compact Ocean Surface Wind Vector Radiometer (COWVR) launch objective supports Category A Weather

Requirements, as codified in JROC Memo 092-014, providing on-orbit technology demonstration of the new COWVR technology

to deliver Weather Gap #3, Ocean Surface Vector Winds (OSVW) and Gap #8, Tropical Cyclone Intensity (TCI). This will be a

cooperative mission with NASA for integrating the sensor onto the International Space Station (ISS) as a weather technology

demonstration project. The new mission designation for the COWVR launch will be Space Test Program Houston Mission #8

(STP-H8). Demonstrating COWVR technology in the space environment remains an important milestone for the microwave

data weather mission in lieu of the ORS-6 cancellation. Unlike ORS-6, COVWR will fly on the ISS and the residual operational

capability is not guaranteed as a result. Due to this restructure, the projected COWVR launch will be delayed from FY 2019 to FY

2021.

FY 2020 Plans:

N/A

FY 2021 Plans:

Complete launch preparations for STP-H8 mission; launch STP-H8 mission onto International Space Station; integrate COWVR

onto International Space Station; checkout COWVR sensor and initiate sensor data calibration/validation. This funding includes

but is not limited to payload interface unit, associated electronics, integration, system and environmental testing, launch, and

ground operations establishment.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: ECP 0.000 0.000 2.044
Description: Energetic Charged Particles (ECP) will fulfill the Space-based Environmental Monitoring (SBEM) Weather Gap 11

and address the Secretary of the Air Force (SECAF) policy which directs each USSF Satellite Office to plan for and integrate ECP

sensors on all pre-Milestone B new satellite acquisitions. To accomplish this requirement, the ECP sensor will be integrated on the

WSF-M satellite.

FY 2020 Plans:
PE 1206422SF: Weather System Follow-on UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206422SF | Weather System Follow-on

Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
N/A

FY 2021 Plans:

Continue support to the WSF-M prime contractor for design reviews. Complete the WSF-M ECP sensor development. Fabricate
and test a CEASE 3 engineering design unit. Support integration of ECP data processing software into the WSF-M ground
segment. Fabricate and test ECP flight unit, put flight unit in storage until delivery to the prime contractor for integration onto
WSF-M SV-1.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Accomplishments/Planned Programs Subtotals 0.000 0.000 83.384

D. Other Program Funding Summary ($ in Millions)
N/A
Remarks

E. Acquisition Strategy

DoD established WSF as a pre-MDAP. The acquisition strategy for WSF is based on validated SBEM AoA results from FY2014 and subsequent acquisition strategy
development activities that were conducted in FY 2015. The WSF acquisition strategy focuses on streamlined acquisition process for providing materiel solutions

to OSVW, TCI & LEO ECP, as validated by the JROC; deliver microwave sensing solution to address DoD needs for OSVW and TCI capabilities and deliver space
environment sensing solution to address LEO ECP capabilities for on-orbit attributions and anomaly resolutions.

The Space Force is conducting a technology demonstration of the Compact Ocean Surface Wind Vector Radiometer (COWVR) sensor in partnership with NASA Space
Test Program (STP) to launch and integrate with International Space Station (ISS), utilizing their unique technology demonstration capabilities for on-orbit demonstration
of COWVR technology. SMC's STP is the leading SF organization spearheading the NASA partnership, while SMC Development Corps. is responsible for the COWVR
project and funding and providing programmatic support to enable COWVR sensor to ISS integration/technology demonstration.

The program awarded a contract for WSF satellite, capable of meeting all three weather capability gaps, in a full and open competition environment, in order to reduce
overall program cost. The Space Force is procuring one WSF-M satellite with an option for a second satellite. WSF-M first satellite (SV-1) ILC is FY 2024 to mitigate
any potential weather coverage gaps. WSF-M SV-2 ILC is currently projected for FY 2028. The WSF SV-2 will be functionally equivalent to SV-1. Naval Research Lab
Blossom Point Tracking Facility (BPTF) will be used as a viable unclassified EGS-compatible SOC for WSF-M. BPTF consists of a satellite mission operations center,
multiple ground antennas including via SFSCN, and an existing infrastructure capable of providing space system command, control, and communications (C3).

PE 1206422SF: Weather System Follow-on UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020

R-1 Program Element (Number/Name)

Appropriation/Budget Activity
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206422SF | Weather System Follow-on

Advanced Component Development & Prototypes (ACD&P)
The WSF ECP sensor development will leverage current AFRL sensor and hazard assessment technology to accelerate availability of ECP sensor for integration

on WSF-M and other planned SF satellite acquisitions. The SF intends to transition AFRL's technology to industry for production via competitive award. Two Tech
Demo ECP sensors are projected to be delivered and ready for satellite integration by FY 2022. Post-Tech Demo ECP phase, each respective program offices will be
responsible for the procurement/integration and sustainment of the sensors required to meet the SecAF's Space Situational Awareness (SSA) policy.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206422SF | Weather System Follow-on |644289 | Weather System Follow-On
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
COWVR Technology Various | Various : Various . - . 1.494 | Apr 2021 - 1.494|  0.000 1.494 .
Demonstration
WSF Microwave System Ball Aerospace : - -
(SV1-2) C/FFP Boulder, CO - - - 60.020 | Nov 2020 - 60.020 | Continuing| Continuing -
ECP Various \,\’liﬂ”ous - Various, - - - 2.044 | Jan 2021 - 2.044 | Continuing| Continuing -
Enterprise Systems Engility Corp. : } ) ) } - - )
Engineering & Integration C/CPIF Andover, MA 3.282| Nov 2020 3.282 | Continuing| Continuing
Technical Mission Analysis RO Aerospace Corp : El - - - 5.298| Oct 2020 - 5.298 | Continuing| Continuing -
Segundo, CA
Ground MIPR | NRL : Welcome, MD - - - 4.461 | Dec 2020 - 4.461 0.000 4.461 -
Subtotal - - - 76.599 - 76.599 | Continuing| Continuing N/A
. . _— FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 FY 2020 Base 0COo Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
FFRDC Ro | Aerospace Corp : El - - - 3.929| Nov 2020 - 3.929 | Continuing| Continuing -
Segundo, CA
Other Support Various | Various : Various - - - 1.312| Nov 2020 - 1.312| Continuing| Continuing -
A&AS Various | Various : Various - - - 1.544 | Nov 2020 - 1.544 | Continuing| Continuing -
Subtotal - - - 6.785 - 6.785 | Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 83.384 - 83.384 | Continuing| Continuing N/A
Remarks
PE 1206422SF: Weather System Follow-on UNCLASSIFIED V=170
Air Force Page 6 of 8 R-1 Line #4




UNCLASSIFIED

Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity
3620F / 4

R-1 Program Element (Number/Name)

PE 1206422SF | Weather System Follow-on

Project (Number/Name)
644289 | Weather System Follow-On

FY 2019

FY 2020

FY 2021

FY 2022

FY 2023

FY 2024

FY 2025

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

1/2]3]4

Weather System Follow-On

COWVR Technology Demonstration I&T

COWVR Technology Demonstration Launch
Ops

COWVR Technology Demonstration On-Orbit
Operations

WSF SV-1 Production

WSF Microwave Imaging Integration and Test

WSF Microwave Ground Segment
Development

WSF Microwave ECP Sensor Complete

WSF Microwave SV-1 Integration and Test

WSF Microwave Ground Integration and Test

WSF SV-2 Production

WSF Microwave SV-1 Initial Launch
Capability

WSF Microwave Initial Operational Capability

PE 1206422SF: Weather System Follow-on
Air Force

UNCLASSIFIED
Page 7 of 8

R-1 Line #4

Volume 1 - 41




UNCLASSIFIED

Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity
3620F / 4

R-1 Program Element (Number/Name)
PE 1206422SF | Weather System Follow-on

Project (Number/Name)
644289 | Weather System Follow-On

Schedule Details

Start End
Events by Sub Project Quarter Year Quarter Year
Weather System Follow-On
COWVR Technology Demonstration I&T 1 2021 2 2021
COWVR Technology Demonstration Launch Ops 2 2021 2 2021
COWVR Technology Demonstration On-Orbit Operations 2 2021 2 2024
WSF SV-1 Production 1 2021 1 2022
WSF Microwave Imaging Integration and Test 1 2021 4 2021
WSF Microwave Ground Segment Development 1 2021 3 2022
WSF Microwave ECP Sensor Complete 2 2022 2 2022
WSF Microwave SV-1 Integration and Test 3 2021 4 2022
WSF Microwave Ground Integration and Test 3 2022 3 2023
WSF SV-2 Production 1 2023 4 2024
WSF Microwave SV-1 Initial Launch Capability 2 2023 2 2024
WSF Microwave Initial Operational Capability 3 2023 4 2024
PE 1206422SF: Weather System Follow-on UNCLASSIFIED | VAT
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206425SF | Space Situation Awareness Systems
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 33.359 0.000 33.359 141.296 256.602 295.338 200.423| Continuing| Continuing
640290: Deep Space Advanced - 0.000 0.000 33.359 0.000 33.359 141.296 256.602 295.338 200.423| Continuing| Continuing
Radar Concept
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification

In FY 2021, PE 1206425F, Space Situation Awareness Systems, Project 640290, Deep Space Advanced Radar Concept efforts were transferred to Appropriation 3620,
Research, Development, Test & Evaluation, Space Force, PE 1206425SF Space Situation Awareness Systems, Project 640290, Deep Space Advanced Radar Concept
from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for Space Force.

Deep Space Advanced Radar Concept (DARC) will leverage ongoing defense science and technology efforts to mature radar concepts and technologies to develop and
evaluate prototypes that demonstrate increased sensitivity, capacity, search rates, and scalability to detect, track and maintain custody of objects in deep space orbit.
This effort will analyze and select the most promising technologies to move forward into system development and operations and a program of record (PoR). DARC will
augment the Space Surveillance Network (SSN) as an additional sensor with increased capacity and capability for deep space object custody at Geosynchronous Earth
Orbit (GEO).

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver the weapon system capability. The use of such program
funds would be in addition to the civilian pay expenses budgeted in program elements 120639S2F and 1206398SF-.

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,
representative modes or prototype systems in a high fidelity and realistic operating environment.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206425SF | Space Situation Awareness Systems

Advanced Component Development & Prototypes (ACD&P)

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO FY 2021 Total
Previous President's Budget 0.000 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 33.359 0.000 33.359
Total Adjustments 0.000 0.000 33.359 0.000 33.359

» Congressional General Reductions 0.000 0.000

» Congressional Directed Reductions 0.000 0.000

» Congressional Rescissions 0.000 0.000

» Congressional Adds 0.000 0.000

» Congressional Directed Transfers 0.000 0.000

* Reprogrammings 0.000 0.000

* SBIR/STTR Transfer 0.000 0.000

+ Other Adjustments 0.000 0.000 33.359 0.000 33.359
Change Summary Explanation
FY 2021: +$33.359M; funds starting in FY 2021 were transferred from RDT&E, Air Force to RDT&E, Space Force.

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

Title: DARC Site 1 Operational Capability 0.000 0.000 33.359

Description: The Deep Space Advance Radar Capability Middle Tier Acquisition (MTA) activity will use knowledge gained

through the Deep Space Advanced Radar Concept technology demonstration to identify system specifications and a Government

Reference Architecture (GRA). The specification and GRA will then support a competition for a global Deep Space Capability

system. This MTA activity will use market research and a Government Reference Architecture developed previously to provide

the knowledge to determine the acquisition approach through further prototyping and/or rapid acquisition.

The MTA activity will develop, test, and deliver three radar sites located strategically around the world to provide a global Deep

Space Radar Capability to support Space Situational Awareness (SSA). The system will be responsive to regularly scheduled and

un-scheduled tasks to locate, identify, characterize deep space objects and report the results to the SSN and Battle Management

Command and Control locations.

Leverage ongoing DARC Technology Maturation and Prototype Development efforts and defense science and technology efforts

to initiate PoR for the DARC global radar capability. Supports standup of the DARC program office, award of contract for the

DARC global radar capability, and completion of the engineering, manufacturing, and development of the first site through Critical

Design Review (CDR).

FY 2020 Plans:
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206425SF | Space Situation Awareness Systems

Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
N/A

FY 2021 Plans:

Finalize and release RFP for PoR and conduct source selection. Award contract for Site 1 to design, build, and prepare for
Preliminary Design Review (PDR) & CDR to support the build of an operational system. Identify and order long lead hardware
items. Rapidly respond and implement system resiliency and situational awareness necessary to operate in the contested

space domain. RDT&E funding is required to support this transformation and enable Space Superiority end-to-end integration
activities such as, but not limited to, program office support, studies, technical analysis, experimentation, prototyping, architectural
development, systems engineering, demonstrations, testing, command and control integration, mission partner integration, and
space test/combat range events.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Accomplishments/Planned Programs Subtotals 0.000 0.000 33.359

D. Other Program Funding Summary ($ in Millions)
N/A
Remarks

E. Acquisition Strategy

Project utilizes existing DoD engineering and study contracts and activities to conduct science and technology development and data analysis activities. Preliminary/
critical design effort for the technology maturation and prototype commenced in FY 2017. A Broad Agency Announcement (BAA) was used to award seven Integrated
System Engineering Team (ISET) contracts which allow for organizations to participate, advise the government, and gain insight into the prototype design and build. In
May of 2019 DARC was designated as an Middle Tier Acquisition under Section 804 of the 2016 National Defense Authorization Act (NDAA). DARC PoR will be a full
and open industry competition combining both University Affiliated Research Centers (UARC) and industry. The PoR will consist of three global, incrementally fielded,
and simultaneously constructed sites during the years FY 2023 through FY 2025.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206425SF /| Space Situation 640290 / Deep Space Advanced Radar
Awareness Systems Concept
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
DARC Site 1 Capability TBD |TBD:TBD - - - 24.245| Jul 2021 - 24.245 | Continuing| Continuing -
Subtotal - - - 24.245 - 24.245 | Continuing| Continuing N/A
. - FY 2021 FY 2021 FY 2021
Support ($ in Millions) FY 2019 FY 2020 Base oco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Prototype System and po |AFRL:Albuquerque, - - - 0.150| Mar 2021 ; 0.150| Continuing| Continuing -
Sustainment Analyses NM
Subtotal - - - 0.150 - 0.150 | Continuing| Continuing N/A
. . _— FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
A&AS Various | Various : Various - - - 5.134 | Jun 2021 - 5.134 | Continuing| Continuing -
MITRE Corp :
FFRDC SS/FP | Colorado Springs, - - - 3.730| Nov 2020 - 3.730 | Continuing| Continuing -
Cco
Other Support Various | Various : Colorado - - . 0.100 | Nov 2020 - 0.100 | Continuing| Continuin -
PP Springs, CO : . 9 g
Subtotal - - - 8.964 - 8.964 | Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 33.359 - 33.359 | Continuing| Continuing N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206425SF /| Space Situation 640290 / Deep Space Advanced Radar
Awareness Systems Concept
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4
DARC
Prototype Build and Test I
Operational Demonstrations I
Develop Documentation and Request for .
Proposal
Request for Proposal Release [
Source Selection I
Contract Award [ ]

Site 1 Development

Site 2 Development

Site 3 Development

.
.
]
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206425SF /| Space Situation 640290 / Deep Space Advanced Radar
Awareness Systems Concept
Schedule Details
Start End
Events by Sub Project Quarter Year Quarter Year
DARC
Prototype Build and Test 1 2021 2 2021
Operational Demonstrations 1 2021 2 2021
Develop Documentation and Request for Proposal 1 2021 1 2021
Request for Proposal Release 2 2021 2 2021
Source Selection 2 2021 3 2021
Contract Award 4 2021 4 2021
Site 1 Development 1 2022 3 2024
Site 2 Development 1 2024 4 2025
Site 3 Development 1 2025 4 2025
Note
DARC Site 1 estimated completion date and Initial Operating Capability (IOC) is FY 2025.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

3620F: Research, Development, Test & Evaluation, Space Force | BA 4:
Advanced Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)
PE 1206427SF | Space Systems Prototype Transitions (SSPT)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total
Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete, Cost

Total Program Element - 0.000 0.000| 142.808 0.000| 142.808| 100.265 77.559 76.041 52.898| Continuing| Continuing

645601: Space System - 0.000 0.000| 142.808 0.000| 142.808| 100.265 77.559 76.041 52.898| Continuing| Continuing

Prototype Transition

Quantity of RDT&E Articles - - - - - - - - - -

Note

Per FY 2016 National Defense Authorization Act, the Evolved Expendable Launch Vehicle (EELV) program was renamed National Security Space Launch (NSSL)
program. In association with the NSSL name change direction, the Space Force has renamed the Long Duration Propulsive (EELV Secondary Payload Adapter (ESPA))
(LDPE) program to be the Rapid On-Orbit Space Technology Evaluation Ring (ROOSTER) program. Pre-existing LDPE-1, LDPE-2 and LDPE-3A mission names will
remain unchanged.

A. Mission Description and Budget Item Justification

In FY 2021, PE 1206427F, Space Systems Prototype Transitions (SSPT) efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation,
Space Force, PE 1206427SF, Space Systems Prototype Transitions (SSPT) from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for
Space Force.

$8.787M is included in FY 2021 in the request for Appropriation 3600, Research, Development, Test & Evaluation, Air Force, PE 1206427F; these funds should have
been requested under Appropriation 3620 Research, Development, Test & Evaluation, Space Force, PE 1206427SF. Justification and plans for these funds are included
in RDT&E, AF, PE 1206427F, Space Systems Prototype Transitions (SSPT), R-1 Line #62.

The Space System Prototype Transition (SSPT) Program will identify and address space technology and capability gaps in order to facilitate technology transition to
military space prototypes and programs of record. It will conduct a wide array of activities to model, integrate, test, and provide launch integration and support on-orbit
testing of prototype technologies. The supported activities include: systems engineering, technology planning, development, demonstrations and testing, as well as
modeling, simulations and exercises to support the development and maturation of tactics and procedures. This includes the development and prototyping of critical
technology within the Department of Defense, across other government agencies, academic institutions and industry partners that are identified and the necessary
systems engineering to effectively employ such systems.

Specifically the SSPT project will include a cost-effective framework to identify, mature and transition demonstrations and prototypes to:

- Rapidly address identified technology or capability gaps

- Accelerate the maturation of systems intended for demonstrations/prototypes that enhance/compliment/replace an existing capability
- Support a more reliable, available, maintainable and survivable military space enterprise

- Energize the space industrial base supporting U.S. national security

UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206427SF | Space Systems Prototype Transitions (SSPT)

Advanced Component Development & Prototypes (ACD&P)

- Focus S&T Innovation and facilitate its transition to military space programs of record

This program includes efforts for Rapid On-Orbit Space Technology Evaluation Ring (ROOSTER), Tetra, Blackjack, and Quasi-Zenith Satellite System (QZSS)-Hosted
Payload (HP):

ROOSTER is designated to provide a flexible orbit capability to host and deploy numerous prototypes and payloads utilizing excess payload margin available on US
Space Force Headquarters (USSF HQ) launch missions.

Tetra will provide a training platform for operators to develop and demonstrate tactics, techniques and procedures for prototype missions. The experiment directly
supports the evolution of U.S. space situational awareness and control.

Blackjack is a joint technology demonstration project by DARPA and the Space Force to evaluate military utility and concepts of operation for a Proliferated Low Earth
Orbit (P-LEQO) satellite constellation. The project leverages industry innovation in commercial P-LEO concepts by integrating military payloads onboard commercial
commoditized satellite vehicles, demonstrating onboard data processing and autonomous tasking, and transmitting encrypted data through a mesh network of satellites
in LEO with the goals of augmenting existing warfighter capability, increasing national security space resiliency, and decreasing per-unit satellite costs.

QZSS-HP is a "pacesetter” hosted payload that is a high priority for the U.S. and Japan, paving the way for future Allied collaborations. It enhances Geostationary Earth
Orbit (GEO) Space Situational Awareness capabilities over the Eurasian theater and facilitates resilient capabilities in the Space Surveillance Network (SSN).

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver SSPT capability. The use of such program funds would
be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF.

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,
representative modes or prototype systems in a high fidelity and realistic operating environment.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Change Summary Explanation
FY 2021: +$142.808M; funds starting in FY 2021 were transferred from RDT&E, Air Force to RDT&E, Space Force.

C. Accomplishments/Planned Programs ($ in Millions)

Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206427SF | Space Systems Prototype Transitions (SSPT)

Advanced Component Development & Prototypes (ACD&P)

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO
Previous President's Budget 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 142.808 0.000
Total Adjustments 0.000 0.000 142.808 0.000

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
+ Other Adjustments 0.000 0.000 142.808 0.000

FY 2021 Total

0.000
142.808
142.808

142.808

FY 2019

FY 2020 FY 2021

Title: Technology Maturation and Prototype Development

Description: Plan, develop, test and transition advanced technologies into space system prototypes and capabilities to meet
known and emerging threats. Conduct architecture studies, modeling and simulation, technical development, integration and
test activities in preparation for transition of critical technologies into prototypes or space programs of record. Develop advanced
capabilities for rapid prototyping and integration into space system programs of record and, if requested, to war-fighter Urgent
Operational Needs (UONSs) and Joint Urgent Operational Needs (JUONS).

FY 2020 Plans:
N/A

FY 2021 Plans:

Continue prototype/technology developments across multiple mission areas, including but not limited to:

- Tetra: Continue development of Tetra-3 and Tetra-4 prototypes to support experimentation and TTP development at GEO.
Award the development of Tetra-5 prototype.

- Blackjack: Continue technical analysis, design, development, test, integration and delivery of prototype, cyber, ground and data
processing architecture as well as develop concepts of operations to support C2 system integration.

- QZSS-HP development (International Cooperation): Continue design, development, build and test of two Hosted Payload
Interface Unit and two SSA sensors for integration into two payloads intended for hosting on two Japanese Quasi-Zenith
Satellites.

0.000

0.000 36.011
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)

Advanced Component Development & Prototypes (ACD&P)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206427SF | Space Systems Prototype Transitions (SSPT)

Description: LDPE has been renamed ROOSTER. It is not a new start as it was previously included in both Technology
Maturation Prototype Development and the Prototype Integration, Test and On-Orbit Prototype Demonstration major thrusts.

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
- Pursue technology investment to support the space enterprise investment strategy; commercial and allied opportunities, cross-

mission proliferated payloads and buses, C2 dynamic tasking, orbital maneuver, alternative orbits, dynamic communication

networks, agile signal capable terminals and fighting Position, Navigation and Timing (PNT) and Satellite Communication

(SATCOM), etc.

- Rapidly respond to implement system resiliency and situational awareness necessary to operate in the contested space domain.

Activities may include, but are not limited to program office support, studies, technical analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: Prototype Integration, Test and On-Orbit Prototype Demonstration 0.000 0.000 62.420
Description: Provide rideshare opportunities for prototypes and experiments, fund mission-unique payload integration to the

rideshare or launch system, and conduct launch base integration, testing and launch operations. Conduct prototype integration

and testing into the designated Command and Control system and provide operational support to conduct prototype testing,

demonstration and operations.

FY 2020 Plans:

N/A

FY 2021 Plans:

- Tetra: Continue payload integration and testing support for Tetra-1 and Tetra-2. Perform on-orbit demonstrations, operations and

provide reach back support for Tetra-1 and Tetra-2. Provide payload integration and testing for Tetra-3 and Tetra-4.

- Blackjack: Conduct technical reviews, integration and testing of prototypes with launch vehicle in support of launch and on-orbit

demonstrations. Begin integration of fully assembled and tested Blackjack satellites with launch vehicles, launch the first two

satellites into LEO, and conduct early orbit testing and demonstration.

- QZSS-HP development (International Cooperation): Continue conducting technical reviews, integration and testing of prototypes

with launch vehicle in support of two launch and on-orbit demonstrations.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: Rapid On-Orbit Space Technology Evaluation Ring (ROOSTER) 0.000 0.000 44 377
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206427SF | Space Systems Prototype Transitions (SSPT)
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions)

FY 2019 FY 2020 FY 2021

The ROOSTER bus, core, or ring provides a standard service for a wide variety of secondary payload options. It features 6 ports
and accommodates ten to twelve fixed and/or separable prototype payloads. After the forward payload separates, the ROOSTER
ring separates and propels to mission orbit which so far has been in GEO approximately 22,000 miles above the earth. The
ROOSTER ring moves around GEO allowing payloads to be dropped off at different locations or remain hosted to the ring based
on mission requirements.
FY 2020 Plans:
N/A
FY 2021 Plans:
- LDPE-1: Complete payload integration, launch site planning and processing and ground development. Begin on-orbit operations.
- LDPE-2: Begin on-orbit operations.
- LDPE-3A: Continue payload integration, launch support, CONOPS and mission planning. Begin ground development.
- ROOSTER: Begin design and assembly to support on-orbit technology demonstration and prototypes beyond LDPE-3A. Begin
preparation for integration and testing of payload providers and pre-launch support.
FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Accomplishments/Planned Programs Subtotals 0.000 0.000 142.808

D. Other Program Funding Summary ($ in Millions)
N/A

Remarks

E. Acquisition Strategy

small projects in which the program office will leverage rapid prototyping authorities to the maximum extent possible.

expected to be competitively awarded.

All contracts funded in this program element will be awarded using competitive procedures to the maximum extent possible. The SSPT program consists of numerous

In May 2019 the first three LDPE systems were awarded competitively. The LDPE Acquisition Strategy was amended to include the addition of LDPE-3A. LDPE-3A
was justified to be awarded sole source as an option to the existing contract. The acquisition strategy for the follow-on effort to LDPE, called ROOSTER is in work, but
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206427SF | Space Systems Prototype |645601 / Space System Prototype
Transitions (SSPT) Transition
. - FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Tetra-1,2 & 3 Integration
& On-Orbit Prototype C/FFP | Various : Various - - - 5.729 | Nov 2020 - 5.729 | Continuing| Continuing -
Demonstration
York Space
Tetra-3 & 4 Development C/FFP | Systems : Denver, - - - 2.916| Nov 2020 - 2.916 | Continuing| Continuing -
CcO
Tetra-5 Development TBD TBD : TBD - - - 7.783| Apr 2021 - 7.783 | Continuing| Continuing -
LDPE-1, 2 & 3A Launch Northrop Grumman - -
Vehicle Integration & Ops C/CPFF Inno Sys : Dulles, VA - - - 16.270| Feb 2021 - 16.270 | Continuing| Continuing -
LDPE-3A Development SS/FFP Northrop Qrumman - - - 10.000 | Nov 2020 - 10.000 | Continuing| Continuing -
Inno Sys : Dulles, VA
ROOSTER Development TBD TBD : TBD - - - 15.000| Jan 2021 - 15.000 | Continuing| Continuing -
Blackjack Development MIPR | Various : Various - - - 11.248 | Nov 2020 - 11.248 | Continuing| Continuing -
Bla.clfj.ack Launch/Support MIPR | Various : Various - - - 47.756 | Nov 2020 - 47.756 | Continuing| Continuing -
Activities
QZSS-HP Development Various | Various : Various - - - 3.055| Nov 2020 - 3.055| Continuing| Continuing -
Q2ZSS-HP Launch Support | yzrious | various : Various : : : 8.935| Nov 2020 : 8.935 | Continuing Continuing :
Activities
Subtotal - - - 128.692 - 128.692 | Continuing| Continuing N/A
. : ar FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 FY 2020 Base 0CcOo Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
FFRDC RO Various : Various - - - 6.800 | Jan 2021 - 6.800 | Continuing| Continuing -
A&AS Various | Various : Various - - - 6.846 | Feb 2021 - 6.846 | Continuing| Continuing -
. Various : El - -
Other Support Various Segundo, CA - - - 0.470| Oct 2020 - 0.470 | Continuing| Continuing -
Subtotal - - - 14.116 - 14.116 | Continuing| Continuing N/A
PE 1206427SF: Space Systems Prototype Transitions (SSP... UNCLASSIFIED
. . Volume 1 - 54
Air Force Page 6 of 9 R-1 Line #6




UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)
PE 1206427SF | Space Systems Prototype

Project (Number/Name)
645601 | Space System Prototype

3620F / 4
Transitions (SSPT) Transition
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals 0.000| 142.808| 142.808 | Continuing| Continuing N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206427SF | Space Systems Prototype |645601 / Space System Prototype
Transitions (SSPT) Transition
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4

Technology Maturation and Prototype
Development

Tetra-3 Development

Tetra-4 Development

Tetra-5 Development

LDPE-3A Development

ROOSTER Development

Blackjack Development

QZSS-HP: HPIU Development

QZSS-HP: SSA Development

Technology Maturation and Prototype

Prototype Integration, Test and On-Orbit
Prototype Demonstration

Tetra-2, 3 & 4 Launch and On-Orbit Prototype
Demonstration

LDPE-1, 2, 3A & ROOSTER Launch and On-
Orbit Prototype Demonstration

Blackjack Launch/Support Activities

QZSS-HP: 1 & 2 Launch/Support Activities

Prototype Integration, Test and On-Orbit
Prototype

i
"
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

Transitions (SSPT)

R-1 Program Element (Number/Name)
3620F / 4 PE 1206427SF | Space Systems Prototype

Project (Number/Name)
645601 | Space System Prototype
Transition

Schedule Details

Start End
Events by Sub Project Quarter Year Quarter Year
Technology Maturation and Prototype Development
Tetra-3 Development 1 2021 2 2021
Tetra-4 Development 1 2021 2 2022
Tetra-5 Development 3 2021 1 2023
LDPE-3A Development 1 2021 3 2021
ROOSTER Development 2 2021 2 2022
Blackjack Development 1 2021 3 2021
QZSS-HP: HPIU Development 1 2021 2 2022
QZSS-HP: SSA Development 1 2021 3 2022
Technology Maturation and Prototype 1 2021 4 2025
Prototype Integration, Test and On-Orbit Prototype Demonstration
Tetra-2, 3 & 4 Launch and On-Orbit Prototype Demonstration 1 2021 2 2024
LDPE-1, 2, 3A & ROOSTER Launch and On-Orbit Prototype Demonstration 1 2021 2 2024
Blackjack Launch/Support Activities 4 2021 4 2022
QZSS-HP: 1 & 2 Launch/Support Activities 1 2021 3 2025
Prototype Integration, Test and On-Orbit Prototype 1 2021 4 2025
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206438SF | Space Control Technology
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 35.575 0.000 35.575 33.339 33.763 34.347 34.898| Continuing| Continuing
642611: Technology Insertion - 0.000 0.000 35.575 0.000 35.575 33.339 33.763 34.347 34.898| Continuing| Continuing
Planning and Analysis
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification
In FY 2021, PE 1206438F, Space Control Technology efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE
1206438SF, Space Control Technology from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for Space Force.

This project supports a range of activities including systems engineering, technology planning, development, demonstrations and prototyping, and testing, as well as
modeling, simulations and exercises to support development and maturation of tactics and procedures for a responsive and resilient Space Control mission area. This
includes technology development and prototyping for Defensive Counterspace (DCS) and Offensive Counterspace (OCS) and the necessary systems engineering for
the warfighter to effectively employ such systems.

Specifically supported are DCS and Space Situational Awareness (SSA) activities which include developing threat warning payloads for monitoring, detecting,
identifying, tracking, assessing, verifying, categorizing, and characterizing objects and events in space. Additionally, this activity supports the development of payload
prototypes and space defense force packages for protecting U.S. space systems, resources, and operations from enemy attempts to negate, interfere, or destroy them.

Specific OCS activities include disruption, denial, or degradation (and associated Electronic Support) of adversary space systems which may be used for purposes
hostile to U.S. national security interests. Rapid Reaction Capabilities in response to immediate warfighter needs in the Space Control mission area are developed
within this program.

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver Space Control Technology (SCT) weapon system
capability. The use of such program funds would be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF-.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206438SF | Space Control Technology
Advanced Component Development & Prototypes (ACD&P)

representative modes or prototype systems in a high fidelity and realistic operating environment.

Change Summary Explanation
FY 2021: +$35.575M; funds starting in FY 2021 were transferred from RDT&E, Air Force to RDT&E, Space Force.

C. Accomplishments/Planned Programs ($ in Millions)

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO
Previous President's Budget 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 35.575 0.000
Total Adjustments 0.000 0.000 35.575 0.000

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
* Other Adjustments 0.000 0.000 35.575 0.000

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,

FY 2021 Total

0.000
35.575
35.575

35.575

FY 2019

FY 2020 FY 2021

Title: Rapid Reaction Branch

Description: Develops advanced capabilities for rapid prototyping and integration into space control programs of record and, if
requested, to warfighter Urgent Operational Needs (UONs) and Joint Urgent Operational Needs (JUONSs). Conducts prototype
capability development, testing, training and rapid transition of technology and techniques to space control systems. Sustains
deployed quick reaction capabilities until transition to program of record or mission completion.

FY 2020 Plans:
N/A

FY 2021 Plans:

Develop, test, train, field, transition and sustain advanced rapid reaction capabilities in response to emergent requirements

from multiple Combatant Commands. Conduct initial technical development and integration activities against relevant threat
systems and technologies in preparation for operational requirements. Develop and test advanced prototypes in support of
activities within the Space Control Technology portfolio. Finalize development/testing of urgent/emergent operational needs using
Increment 4 GRA technologies. Based on technological advances relevant to the mission area, develop, integrate and evaluate
next generation capabilities into GRA Increment 5. Integrate information assurance constructs and controls into developmental

0.000

0.000 22.169

PE 1206438SF: Space Control Technology UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206438SF | Space Control Technology
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020 FY 2021

platforms to expedite fielding. Execute field development & test activities, at all locations, to verify system performance in the
operational environment. Enhance fielded rapid reaction capabilities in response to evolving threats and operator feedback.
Rapidly respond and implement system resiliency and situational awareness necessary to operate in the contested space domain.
RDT&E funding is required to support this transformation and enable Space Superiority end-to-end integration activities such as,
but not limited to, program office support, studies, technical analysis, experimentation, prototyping, architectural development,
systems engineering, demonstrations, testing, command and control integration, mission partner integration, and space test/
combat range events.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Title: Space Control Technology Prototype Development

Description: Foundational architecture and prototype development will enable the integration, interoperability and compatibility
of new Space Control Technology into space systems. Funds architecture requirements sensors and programs across the
space domain and within the Space Control mission area to increase resilience capacity, horizontal integration and technology
maturation.

FY 2020 Plans:
N/A

FY 2021 Plans:

Create and mature systems engineering models for space control scenarios, to include but not limited to Defensive Cyber
Operations for Space and On-orbit Experimentation, and consolidate separate program artifacts into an interconnected virtual
representation of the enterprise. Exercise those models to determine critical paths and nodes, timing requirements, risks, and
opportunities. Define and perform various systems engineering functions, tools, procedures, and best practices to accelerate
acquisition of successful and affordable space systems. Conduct end-of-life, IRON JAR/Wolfsat and Army joint experiments.
Perform maturation and transition of new technology, and technology needs identification, prioritization, and solution development.
Rapidly respond to implement system resiliency and situational awareness necessary to operate in the contested space domain.
Activities may include, but are not limited to program office support, studies, technical analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

0.000

0.000 13.406

Accomplishments/Planned Programs Subtotals

0.000

0.000 35.575
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206438SF | Space Control Technology

Advanced Component Development & Prototypes (ACD&P)

D. Other Program Funding Summary ($ in Millions)
N/A
Remarks

E. Acquisition Strategy
All contracts funded in this program element will be awarded using competitive procedures to the maximum extent possible.

PE 1206438SF: Space Control Technology UNCLASSIFIED R T——

Air Force Page 4 of 7 R-1 Line #7



UNCLASSIFIED

Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206438SF | Space Control Technology |642611 | Technology Insertion Planning and
Analysis
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
SCT Counterspace
Technology Prototyping/ | /.5 | various : Various - - 20.610 | Oct 2020 - 20.610 | Continuing| Continuing -
Rapid Reaction
Development
SCT Prototype c/iFrp | TBD - BISegundo, ; ; 13.406 | Dec 2020 ; 13.406 | Continuing| Continuing ;
Development CA
Subtotal - - 34.016 - 34.016 | Continuing| Continuing N/A
Remarks
N/A
. . T FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 FY 2020 Base 0Cco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
ASAS Various \C"Z“ous - Various, ; ; 1,559 Jan 2021 ; 1,559 | Continuing| Continuing ;
Subtotal - - 1.559 - 1.559 | Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 35.575 - 35.575 | Continuing| Continuing N/A
Remarks
PE 1206438SF: Space Control Technology UNCLASSIFIED Vo1 53
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206438SF | Space Control Technology |642611 | Technology Insertion Planning and
Analysis
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4
RRB

Rapid Prototyping

Signal Processing Lab GRA (dev) Increment
4

Signal Processing Lab GRA (dev) Increment
5

Signal Processing Lab GRA (dev) Increment
6

Capability Integration (Lab)

Capability tests (execute/report)

Ongoing capability DT planning/execution

Space Control Technology/Prototype
Development

Enterprise Systems Engineering

End-of-Life Experiment

IRON JAR/Wolfsat Experiment

Army Joint Experiment

Ao
I
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Air Force
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force ‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

3620F / 4 PE 1206438SF | Space Control Technology |642611 | Technology Insertion Planning and
Analysis

Schedule Details

Start End
Events by Sub Project Quarter Year Quarter Year
RRB
Rapid Prototyping 1 2021 4 2025
Signal Processing Lab GRA (dev) Increment 4 1 2021 4 2021
Signal Processing Lab GRA (dev) Increment 5 3 2021 2 2024
Signal Processing Lab GRA (dev) Increment 6 1 2024 4 2025
Capability Integration (Lab) 1 2021 4 2025
Capability tests (execute/report) 1 2021 4 2025
Ongoing capability DT planning/execution 1 2021 4 2025
Space Control Technology/Prototype Development
Enterprise Systems Engineering 1 2021 4 2025
End-of-Life Experiment 1 2021 1 2021
IRON JAR/Wolfsat Experiment 3 2021 3 2021
Army Joint Experiment 4 2021 4 2021
PE 1206438SF: Space Control Technology UNCLASSIFIED VT es
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206760SF / Protected Tactical Enterprise Service (PTES)
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 114.390 0.000 114.390 103.250 56.788 50.710 35.092| Continuing| Continuing
643726: PTES - 0.000 0.000 114.390 0.000 114.390 103.250 56.788 50.710 35.092| Continuing| Continuing

Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification

In FY 2021, PE 1206760F, Protected Tactical Enterprise Service (PTES) efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation,
Space Force, PE 1206760SF, Protected Tactical Enterprise Service (PTES) from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for
Space Force.

The global threat of electronic warfare attacks against space systems will expand in the coming years in both number and types of weapons. Threat development

will very likely focus on jamming capabilities against dedicated military satellite communications (MILSATCOM). To address this critical need, the Space Force is
developing the Protected Tactical Enterprise Service (PTES) ground system to provide worldwide, anti-jam, Low Probability of Intercept (LPl) communications for tactical
warfighters. PTES will utilize the Protected Tactical Waveform (PTW) to provide anti-jam communications via military and commercial satellite systems for tactical

users in all Services. Initially, PTES will utilize the Wideband Global SATCOM (WGS) system and be expanded later to include commercial satellites and the Protected
Tactical SATCOM (PTS) system.

The PTES program is developing a mission management system (MMS), a key management system (KMS) and hub system to enable PTW via transponded WGS
satellites, with future extension to commercial SATCOM. Production-representative PTW modems for user terminals are being developed by the Protected Tactical
Service Field Demonstration (PTSFD) and will be separately acquired by each Service and by international partners.

To meet the warfighter requirements for protected tactical MILSATCOM and the capability gaps identified in these studies, RDT&E funding is required for architectural
development, acquisition strategy development, system requirements and system trades analysis, and engineering, manufacturing, developing, testing and evaluating
PTES systems and segments.

The PTES rapid prototype addresses an urgent operational need in the Pacific region by achieving Initial Operational Capability (I0C) in 2023. 10C provides ground
elements for PTW over WGS and consists of PTES installation at two WGS Gateway sites utilizing one WGS satellite. The Navy Wideband Anti-Jam Modem System
(WAMS) relies on PTES to provide PTW ground infrastructure. The Space Force is utilizing FY 2016 National Defense Authorization Act, Section 804, Middle Tier

of Acquisition for Rapid Prototyping authority to deliver a PTES Operational Demonstration meeting the Navy's Minimum Viable Product in 2022. At Full Operational
Capability (FOC) PTES will provide worldwide PTW operations using up to all WGS satellites.

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206760SF / Protected Tactical Enterprise Service (PTES)

Advanced Component Development & Prototypes (ACD&P)

and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver PTES weapon system capability. The use of such
program funds would be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF.

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,
representative modes or prototype systems in a high fidelity and realistic operating environment.

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO FY 2021 Total
Previous President's Budget 0.000 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 114.390 0.000 114.390
Total Adjustments 0.000 0.000 114.390 0.000 114.390

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
* Other Adjustments 0.000 0.000 114.390 0.000 114.390

Change Summary Explanation
FY 2021: $114.390M transferred from RDT&E, Air Force to RDT&E Space Force. This total includes a reduction of $9.451M for higher Department priorities.

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

Title: PTES Prototype Development 0.000 0.000 114.390

Description: After competitive contract award, the PTES team will develop a prototype consisting of three segments: a MMS, a
KMS, and joint hubs integrated into existing SATCOM gateways. PTES will enable an anti-jam communications capability via PTW
over WGS for tactical users in all Services and International Partners. The PTES team will be responsible for developing all PTES
segments and performing all system integration, including end-to-end tests of the complete PTES prototype.

FY 2020 Plans:

PE 1206760SF: Protected Tactical Enterprise Service (P... UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206760SF / Protected Tactical Enterprise Service (PTES)

Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
N/A

FY 2021 Plans:

Complete Agile Build 2 of the PTES Prototype Development. Continue to test and deliver MMS, KMS, and Key Loading
Initialization Facility (KLIF) functionality on multiple system level integration and testing events on the Government approved Data
Center environment. Conduct the Build 2 Risk Reduction Demonstration and the Risk Reduction Test on the PTES Integration,
Test and Development Environment. Conduct required cybersecurity assessments and multiple requirements management
framework assessments including security, adversarial, and cyber vulnerability assessments, and End Cryptographic Unit (ECU)
NSA certification. Begin Build 3, which includes operational demonstration capability, and execute the Interim Program Review
for Operational Demonstration Readiness on the Government approved Data Center environment. Seek to participate in various
Navy operational exercise to test for interoperability of PTES system with external organization's terminal modems over WGS.
Rapidly respond to implement system resiliency and situational awareness necessary to operate in the contested space domain.
Activities may include, but are not limited to program office support, studies, technical analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Accomplishments/Planned Programs Subtotals 0.000 0.000 114.390

D. Other Program Funding Summary ($ in Millions)

N/A

Remarks

Associated WAMS funding is contained within Navy Multiband Terminal (NMT) program.

E. Acquisition Strategy

PTES was designated as a rapid prototype in June 2018 under section 804 of the National Defense Authorization Act for Fiscal Year 2016 (Public Law 114-92). The
objective of the PTES ground system is to provide an operational anti-iam communications capability via WGS using PTW. The PTES acquisition approach is to
competitively award a single contract to develop and field PTES, through declaration of IOC. Boeing and sub-contractors will be responsible for developing all PTES
segments (MMS, KMS, and Hub) and performing all system integration, including end-to-end tests of the complete PTES prototype. The 45th Test Squadron is planned
to be the PTES Developmental Test organization and Air Force Operational Test and Evaluation Center (AFOTEC) is planned to be the Operational Test organization.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 4 PE 1206760SF / Protected Tactical 643726 | PTES
Enterprise Service (PTES)
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Protected Tactical Boeing : El Sequndo
Enterprise Service C/CPIF CA 9: 9 ’ - - - 86.104 | Oct 2020 - 86.104 | Continuing| Continuing -
Prototype Development
Data Center Various | Various : Various - - - 2.482| Dec 2020 - 2.482 | Continuing| Continuing -
Technical Mission Analysis | MIPR | Aerospace : El - - - 4.795 | Nov 2020 - 4.795 | Continuing| Continuing -
Segundo, CA
Enterprise SE&I Various | Various : Various - - - 8.081| Oct 2020 - 8.081 | Continuing| Continuing -
Subtotal - - - 101.462 - 101.462 | Continuing| Continuing N/A
. . i FY 2021 FY 2021 FY 2021
Test and Evaluation ($ in Millions) FY 2019 EY 2020 Base 0Co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
E‘;%F;'a””'"g & Execution | \/ious | Various : Various ; ; ; 3.185| Dec 2020 ; 3.185 Continuing| Continuing ;
Subtotal - - - 3.185 - 3.185| Continuing| Continuing N/A
. . _— FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 EY 2020 Base 0co Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Aerospace : El - -
FFRDC MIPR Segundo, CA - - - 0.131 | Nov 2020 - 0.131 | Continuing| Continuing -
A&AS Various | Various : Various - - - 9.506 | Nov 2020 - 9.506 | Continuing| Continuing -
Other Support Various | Various : Various - - - 0.106 | Oct 2020 - 0.106 | Continuing| Continuing -
Subtotal - - - 9.743 - 9.743| Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - | 0.000| 114.390 - | 114.390 | Continuing| Continuing N/A
PE 1206760SF: Protected Tactical Enterprise Service (P.. UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 4 PE 1206760SF [/ Protected Tactical 643726 | PTES
Enterprise Service (PTES)
Target

Prior FY 2021 FY 2021 FY 2021 | CostTo | Total | Value of

Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)
3620F / 4 PE 1206760SF / Protected Tactical 643726 | PTES
Enterprise Service (PTES)
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4
PTES

PTES Prototype Development e

Software Build 2 I

Software Build 3 I

Critical Design Review (CDR)

Operational Demonstration (Navy Minimum
Viable Product)

Software Build 4

Software Build 5

10C

Software Build 6

Software Build 7

Developmental/Operational Testing (to
include Planning)

Software Build 8
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206760SF / Protected Tactical 643726 | PTES
Enterprise Service (PTES)
Schedule Details
Start End
Events by Sub Project Quarter Year Quarter Year
PTES

PTES Prototype Development 1 2021 4 2025
Software Build 2 1 2021 2 2021
Software Build 3 2 2021 1 2022
Critical Design Review (CDR) 2 2021 2 2021
Operational Demonstration (Navy Minimum Viable Product) 1 2022 1 2022
Software Build 4 1 2022 4 2022
Software Build 5 4 2022 3 2023
[e]e; 1 2024 1 2024
Software Build 6 3 2023 2 2024
Software Build 7 2 2024 1 2025
Developmental/Operational Testing (to include Planning) 1 2021 4 2025
Software Build 8 1 2025 4 2025

Note

FOC occurs outside FYDP
PE 1206760SF: Protected Tactical Enterprise Service (P.. UNCLASSIFIED VA
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206761SF / Protected Tactical Service (PTS)
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 205.178 0.000 205.178 225.186 460.910 842.239 670.175| Continuing| Continuing
643728: Protected Tactical - 0.000 0.000 205.178 0.000 205.178 225.186 460.910 842.239 670.175| Continuing| Continuing
SATCOM
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification
In FY 2021, PE 1206761F, Protected Tactical Service (PTS) efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force,
PE 1206761SF, Protected Tactical Service (PTS) from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for Space Force.

The global threat of electronic warfare attacks against space systems will expand in the coming years in both number and types of weapons. Threat development will
very likely focus on jamming capabilities against dedicated military satellite communications. To address this critical need, the Air Force is developing the Protected
Anti-jam Tactical Satellite Communications (PATS) family-of-systems, of which the Protected Tactical Satellite Communications (PTS) program was a New Start in

FY 2018 to fulfill the highest level of anti-jam capabilities to mitigate adversarial jamming effects. PTS provides worldwide and polar, beyond-line-of-sight, Anti-dJam
(AJ), low-probability-of intercept communications in benign and highly-contested environments utilizing the Protected Tactical Waveform (PTW). PTS, with its on-board
payload processing and antenna design, enables reliable tactical satellite communications within close proximities to adversarial jammers. The system also employs
interfaces consistent with United States Space Force's on-going resilience initiatives and Enterprise Ground Services (EGS); thereby enhancing mission assurance,
resiliency, and interoperability.

The Space Force is utilizing FY 2016 National Defense Authorization Act, Section 804, Middle Tier of Acquisition for Rapid Prototyping authority and Section 815, Other
Transaction Authority (OTA), to achieve an affordable, rapid, operational capability for the tactical warfighter. This strategy employs spiral payload development to
progressively and incrementally deploy prototypes with residual capabilities demonstrated in an operational environment. These spiral payload prototypes demonstrate
innovative anti-jam technologies with modular and scalable payloads to meet validated military needs for protected tactical communications. This includes technical
baseline development, systems engineering trade analyses, internal/external system integration and development, candidate system architecture evaluations, risk
reduction demonstrations, prototyping concepts development, system testing, and enabling technologies maturation.

PTS includes a space segment, ground segment and gateway segment. For the space segment, the Space Force strategy utilizes a payload-centric focus to enable
an affordable, resilient space architecture. This enables hosting and rideshare opportunities with other US government, commercial, International Partner satellites or
integration onto a commaodity satellite bus. For the ground segment, PTS leverages the EGS for satellite command and control, and the Protected Tactical Enterprise
Service (PTES) rapid prototyping activity for mission and key management planning. The PTS gateway segment enables tactical warfighters reach back to global DoD
Information Network. The PTS user terminal segment, not included in this PTS acquisition, will be procured by the military Services utilizing low-cost PTW modem
upgrades enabled by the Protected Tactical Service Field Demonstration technology demonstration program.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206761SF / Protected Tactical Service (PTS)

Advanced Component Development & Prototypes (ACD&P)

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver PTS weapon system capability. The use of such program
funds would be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF.

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,
representative modes or prototype systems in a high fidelity and realistic operating environment.

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO FY 2021 Total
Previous President's Budget 0.000 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 205.178 0.000 205.178
Total Adjustments 0.000 0.000 205.178 0.000 205.178

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
* Other Adjustments 0.000 0.000 205.178 0.000 205.178

Change Summary Explanation
FY 2021: $205.178M transferred from RDT&E, Air Force to RDT&E Space Force. This total includes a $48.214M reduction for higher Department priorities.

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

Title: Technical Baseline Management and System Integration 0.000 0.000 43.878

Description: Perform as Government system integrator function through acquiring, designing, testing and integrating key
prototype system segments and interfaces. Mature technical baseline and interface requirements for the prototype system.
Conduct architectural engineering and system level integration planning for the PTS space, ground, and gateway segments.
Support, configure, and conduct integrated testing of the major PTS subsystems, segments, and end-to-end prototype system.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206761SF / Protected Tactical Service (PTS)
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021
Manage the PTS open system architecture, refine interface requirements, and validate concept of operations through integrated

system performance demonstrations.

FY 2020 Plans:

N/A

FY 2021 Plans:

Support prototype capability and interface maturity demonstrations of up to four contractors. Incorporate critical lessons from

demonstrations into ongoing maturation and refinement of the technical baseline and system architecture, and into systems

engineering trades. Continue acquiring developing and managing key system components including the prototype Ground and

Gateway Segments along with their interfaces. Support PATS level integration and reduce risks to integrating with PTES and

other partner programs. Conduct key interface tests between the PTS prototype and emulators/simulators to reduce risk prior

to entering Build and Test phase of the payload. Continue program office support and other related support activities that may

include, but are not limited to studies, technical analysis, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: Space Hub End Cryptographic Unit (ECU) 0.000 0.000 5.397
Description: Develop a single, National Security Agency (NSA) certified, space-flight qualified, production-ready Space Hub ECU

for integration with the PTS payloads. Initiate execution of engineering and design work in advance of rapid prototype design and

development to alleviate critical path risks to the launch of PTS payloads. Conduct requirements reviews, functional and design

reviews, PTS interface development, and Interface Control Document (ICD) coordination with PTS vendors.

FY 2020 Plans:

N/A

FY 2021 Plans:

Continue Space Hub End Cryptographic Unit development. Conduct Security Verification Test (SVT) and obtain an Interim

Authority to Test (IATT). Provide programmatic and integration support to facilitate ECU non-flight deliveries to support payload

build and test activities.

FY 2020 to FY 2021 Increase/Decrease Statement:

N/A

Title: PTS Rapid Prototype Design and Development 0.000 0.000 155.903
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206761SF / Protected Tactical Service (PTS)
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020

FY 2021

Description: Rapid prototyping of PTS space, ground, and gateway segments and key system components. Develop,
demonstrate, test, and evaluate PTS hardware and software systems. Design and develop modular, scalable payloads to support
hosted or free-flyer configurations. Demonstrate prototype payload performance on-orbit. Evaluate PTS concept of operations
with user participation and enable potential residual operational capability. Mature and validate user requirements. Continue
prototyping and risk reduction efforts.

FY 2020 Plans:
N/A

FY 2021 Plans:

Conduct two major design reviews and mature key technologies to evaluate progress and performance for the two remaining
prototype system design contractors. Prototype systems include payloads and buses, as well as payload and bus ground control
elements. Continue software development and mature engineering design models. Develop and purchase hardware to support
ongoing demonstrations of early prototype technology. Mature test and integration plans. Continue design and development of
Space Segment interfaces between the Ground and Gateway Segments of the PTS System. Initiate the build and test phase for
two flight prototype payloads. Finalize acquisition planning for payload host/bus and transition into integration of payload and
bus to support capability demonstrations. Rapidly respond to implement system resiliency and situational awareness necessary
to operate in the contested space domain. Activities may include, but are not limited to program office support, studies, technical
analysis, experimentation, prototyping, etc.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Accomplishments/Planned Programs Subtotals

0.000

0.000

205.178

D. Other Program Funding Summary ($ in Millions)
N/A
Remarks

E. Acquisition Strategy

The PTS team utilizes the FY 2016 National Defense Authorization Act Section 804 guidance for Rapid Prototyping/Rapid Fielding and Section 815 OTA guidance in
developing the acquisition strategy. This strategy places an emphasis on the rapid prototyping, production, and incremental iteration of PTS capability. This strategy
takes the form of a series of successively honed and tailored spirals, focusing on payload development and hosting opportunities and incorporating lessons learned from
Milstar, Enhanced Polar System (EPS), EPS-Recapitalization, Advanced Extremely High Frequency, PTES, and commercial SATCOM practices.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206761SF / Protected Tactical Service |643728 | Protected Tactical SATCOM
(PTS)
. e FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Protected Tactical
SATCOM Rapid C/TBD |TBD:TBD - - - 154.131 | Jan 2021 - 154.131 | Continuing| Continuing -
Prototyping (up to four
contractors)
Space Hub End L3Harris East : - -
Cryptographic Unit (ECU) C/CPIF Camden, NJ - - - 4.820| Jan 2021 - 4.820 | Continuing| Continuing -
Technical Mission Analysis | MIPR | Aerospace : El - - - 9.953 | Nov 2020 - 9.953 | Continuing Continuing -
Segundo, CA
Enterprise SE&I Various | Various : Various - - - 18.440| Jan 2021 - 18.440 | Continuing| Continuing -
Subtotal - - - 187.344 - 187.344 | Continuing| Continuing N/A
. . e FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) FY 2019 EY 2020 Base 0Cco Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Aerospace : El - -
FFRDC MIPR Segundo, CA - - - 1.250| Nov 2020 - 1.250| Continuing| Continuing -
Other Support Various | Various : Various - - - 0.300 | Nov 2020 - 0.300 | Continuing| Continuing -
A&AS Various | Various : Various - - - 16.284 | Nov 2020 - 16.284 | Continuing| Continuing -
Subtotal - - - 17.834 - 17.834 | Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 205.178 - 205.178 | Continuing| Continuing N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206761SF |/ Protected Tactical Service |643728 | Protected Tactical SATCOM
(PTS)
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4

Hostable Protected Tactical PL

Technical Baseline Management and
Integration

Space Hub End Cryptographic Unit (ECU)

Rapid Prototyping Spiral PTS System
Prototype Design & Development

Ground and Gateway Segments

Rapid Prototyping Spiral Major Design
Review #1 (2 Contractors)

Space Hub ECU Security Verification Testing

Rapid Prototyping Spiral Major Design
Review #2 (2 Contractors)

Development Spiral Decision (Air Force
Review Board)

Development Spiral ATP

Development Spiral PTS System Prototype
Design & Development

PTS Prototype Payload Available for Launch

PTS Prototype Spiral Launch and Operations
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity
3620F / 4

(PTS)

R-1 Program Element (Number/Name)
PE 1206761SF / Protected Tactical Service

Project (Number/Name)

643728 | Protected Tactical SATCOM

Schedule Details

Start End
Events by Sub Project Quarter Year Quarter Year
Hostable Protected Tactical PL

Technical Baseline Management and Integration 1 2021 4 2025
Space Hub End Cryptographic Unit (ECU) 1 2021 3 2022
Rapid Prototyping Spiral PTS System Prototype Design & Development 1 2021 3 2024
Ground and Gateway Segments 1 2021 4 2024
Rapid Prototyping Spiral Major Design Review #1 (2 Contractors) 1 2021 1 2021
Space Hub ECU Security Verification Testing 2 2021 2 2021
Rapid Prototyping Spiral Major Design Review #2 (2 Contractors) 4 2021 4 2021
Development Spiral Decision (Air Force Review Board) 1 2023 1 2023
Development Spiral ATP 2 2023 2 2023
Development Spiral PTS System Prototype Design & Development 2 2023 2 2025
PTS Prototype Payload Available for Launch 4 2024 4 2024
PTS Prototype Spiral Launch and Operations 4 2024 4 2025

Note

SpEC OT: Space Enterprise Consortium Other Transaction
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206855SF / Evolved Strategic SATCOM (ESS)
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 71.395 0.000 71.395 172.018 536.952 915.616 816.215| Continuing| Continuing
643725: Evolved Strategic - 0.000 0.000 71.395 0.000 71.395 172.018 536.952 915.616 816.215| Continuing| Continuing
SATCOM (ESS)
Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification
In FY 2021, PE 1206855F, Evolved Strategic SATCOM (ESS) efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force,
PE 1206855SF, Evolved Strategic SATCOM (ESS) from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for Space Force.

The ESS system continues the strategic SATCOM mission of the Advanced Extremely High Frequency (AEHF) program by providing space and mission control
segments for worldwide and arctic DoD strategic, secure, jam-resistant, survivable communications for ground, sea, and air assets. ESS will meet the requirements for
strategic communications and capability gaps identified in the Protected Satellite Communications Services (PSCS) Analysis of Alternatives (AoA), the Protected Follow-
on for Resiliency (PAFR) Study and the Strategic Tiger Team. The ESS architecture and functionality will be designed in accordance with the United States Strategic
Command's signed ESS Concept of Operations and the Joint Requirements Oversight Council's validated Capability Development Document (CDD) satisfying the
legacy AEHF strategic requirements and mission performance with enhancements for increased resiliency and cybersecurity.

ESS will support strategic mission requirements to provide the National Command Authority (NCA) and Combatant Commanders with highly-reliable, secure Military
Satellite Communications. ESS will support the forecasted strategic demand in all operational environments and will be compatible with the existing architectures. The
ESS system will satisfy emerging requirements using modular open system approaches to support incremental enhancements.

For more rapid and resilient strategic capability risk reduction, the ESS Program Office is executing its approved Space Segment acquisition strategy that leverages
Middle Tier Acquisition authorities from the National Defense Authorization Act of 2016 for rapid prototyping, while maintaining the continuity of the AEHF strategic
mission.

Activities for the ESS ground segment acquisition includes evolving and enhancing existing ground segment, space-to-ground segment integration, and modernization in
support of Enterprise Ground Services compatibility, in accordance with the acquisition strategies and schedules.

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnerships,
and managing program/project priorities according to an integrated unclassified/classified enterprise space architecture. Expanding the appropriate acquisition
authorities and contract mechanisms to deliver capability sooner, SMC will strategically execute experimentation, prototyping, risk reduction, and other efforts to develop
new or repurpose capabilities.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206855SF / Evolved Strategic SATCOM (ESS)
Advanced Component Development & Prototypes (ACD&P)

funds would be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF.

representative modes or prototype systems in a high fidelity and realistic operating environment.

Change Summary Explanation

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO
Previous President's Budget 0.000 0.000 0.000 0.000
Current President's Budget 0.000 0.000 71.395 0.000
Total Adjustments 0.000 0.000 71.395 0.000

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
+ Other Adjustments 0.000 0.000 71.395 0.000

This program element may include necessary civilian pay expenses required to manage, execute, and deliver ESS weapon system capability. The use of such program

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,

FY 2021 Total

0.000
71.395
71.395

71.395

FY 2021: $71.395M transferred from RDT&E, Air Force to RDT&E, Space Force; total includes a reduction of $134.852M for higher Department priorities.

C. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020 FY 2021

Title: Space Segment Prototyping

Description: Award up to three competitive rapid-prototyping contracts. Invest in technology and demonstrations that enables
continued development of modernized, strategic payload and other key technology prototypes, risk reduction, and space
segment design. Enables long-term return on investment and energizes industrial base for Strategic SATCOM, increased
competition, promotion of innovation, and increased resiliency. Actively manage contractors through prototyping, demonstration
and requirements/criteria needed for contractors to competitively bid on the ESS space segment Build, Integration and Test (I&T)
and Delivery follow-on.

FY 2020 Plans:
N/A

FY 2021 Plans:

0.000

0.000 46.540

PE 1206855SF: Evolved Strategic SATCOM (ESS) UNCLASSIFIED
Air Force Page 2 of 8 R-1 Line #10

Volume 1 - 84




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206855SF / Evolved Strategic SATCOM (ESS)
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020 FY 2021

Execute for up to three contractors, for the continuation of rapid prototyping and demonstrations of the payload and other key
technologies, risk reduction, space segment design, delivery of contract items, and completion of planned milestone reviews and/
or demonstrations. Each of the three contracts, awarded in FY 2020, will have varying prototyping and demonstration plans and
schedules, depending on the specific contractor. Includes all necessary program office, cyber, resiliency, and security support
and equipment, Government contractor support for oversight and integration. Activities may include, but are not limited to program
office support, studies, technical analysis, prototyping, etc. FFRDC and UARC studies and technical support will assist with
requirements trades, technical approaches, threat assessment and mitigation approaches, and ESS testing assets.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Title: ESS Ground Segment and Space-to-Ground Integration

Description: Develop and field the ESS ground segment, to include Mission Planning, Command and Control and other
architecture and activities required to support the ESS space segment. Includes interoperability with the existing architectures and
interfaces for EGS compatibility. Provide for space-to-ground (system) and mission integration for the ESS system.

FY 2020 Plans:
N/A

FY 2021 Plans:

Complete acquisition planning for ground segment Phase 2 Mission Planning architectural design. Continue ground segment
Phase 1 of up to five Broad Agency Announcement contracts for Mission Planning technology readiness. Continue ground
segment In-Band and Out-of-Band Command and Control studies with design and development to best evolve these systems that
are currently under sustainment. Procure and provide any government-furnished equipment or resources in support of design,
integration and testing of the ESS system. Includes all required cryptography, cyber, resiliency, and security activities required and
Government contractor support for management and oversight. FFRDC and UARC studies and technical support will assist with
requirements trades, technical approaches, threat assessment and mitigation approaches, prototyping strategy, and ESS testing
assets. Continue development activities in support of the ground segment and system/mission integration schedules.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

0.000

0.000 16.903

Title: Space Segment Payload End-Cryptographic Unit (ECU)

Description: Develop and deliver the National Security Agency (NSA)-certified ECUs required for secure strategic
communications encryption in the ESS payloads and payload test terminals in accordance with the approved ECU acquisition

0.000

0.000 7.952
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force ‘Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206855SF / Evolved Strategic SATCOM (ESS)

Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions) FY 2019 FY 2020 FY 2021

strategy and schedule. Upon development completion, production ECU units will be delivered as government-furnished equipment
for integration and testing with the ESS payloads and payload test terminals.

FY 2020 Plans:
N/A

FY 2021 Plans:

Execute the approved space segment payload and payload test terminals ECU acquisition strategy, to include early definition
and development that supports future delivery of the ECUs that meet the ESS control documents. Provide for NSA support on
encrypted ECU requirements and standards. Plan and provide program office support, government-furnished equipment, studies
or technical analyses, information or resources in support of prototyping activities. Includes all required cyber, resiliency, and
security activities required and Government contractor support for management and oversight. FFRDC and UARC studies and
technical support will assist with requirements trades, technical approaches, threat assessment and mitigation approaches, and
ESS testing assets.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Accomplishments/Planned Programs Subtotals 0.000 0.000 71.395

D. Other Program Funding Summary ($ in Millions)
N/A
Remarks

E. Acquisition Strategy

The Milestone Decision Authority (MDA) designated ESS Space Segment as an FY 2016 National Defense Authorization Act Middle Tier Acquisition (Rapid Prototyping)
activity and approved the ESS acquisition strategy on 14 December 2018. A rapid prototyping phase effectively replaces the Technology Maturation and Risk Reduction
phase from a traditional acquisition under Department of Defense 5000 series Directives and Instructions. This approach will award up to three contracts in FY 2020

to focus on reducing space segment risks with the objective of maximizing ESS demonstrated capability for the payload and other key technologies. An ESS Program
Office-led RFP and source selection will determine which space prototyping contractor, via their performance during the rapid prototyping phase, is positioned for the
space segment Build, I&T and Delivery follow-on. The space prototyping contractors will be carried through the follow-on (Build, I&T and Delivery) source selection to
continue momentum until the follow-on contract is awarded.

Return on investment from space prototyping will energize the industrial base and increase competition in strategic SATCOM; inject innovative technical, process and
integration approaches; burn down risk early and identify/correct issues as early as possible; and decrease traditional fielding timelines to support a more resilient and
responsive architecture against emerging threats. Success in the competitive rapid-prototyping determines and informs follow-on Build, I&T and Delivery.
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity
3620F: Research, Development, Test & Evaluation, Space Force | BA 4:
Advanced Component Development & Prototypes (ACD&P)

R-1 Program Element (Number/Name)
PE 1206855SF / Evolved Strategic SATCOM (ESS)

currently under sustainment.

The initial Ground Segment Acquisition Strategy was approved by the Program Executive Officer (PEO) in 4th Quarter FY 2019 to begin early technology readiness
studies for ESS Phase 1 Mission Planning in FY 2020. Final approval for Mission Planning to begin architectural design and development/production may require
additional approval and authority designation by the MDA. In-Band and Out-of-Band Command and Control studies are underway to best evolve these systems that are

A Space Segment Payload ECU acquisition strategy will be delivered to the PEO for approval in FY 2020.
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206855SF / Evolved Strategic 643725 | Evolved Strategic SATCOM (ESS)
SATCOM (ESS)
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Space Segment C/TBD |TBD:TBD - - - 22.013| Oct 2020 - 22.013| Continuing| Continuing -
Prototyping
Ground Segment and
Space-to-Ground TBD TBD : TBD - - - 5.630| Nov 2020 - 5.630 | Continuing| Continuing -
Integration
Space Segment Payload
End Cryptographic Unit TBD TBD : TBD - - - 4.630 | Dec 2020 - 4.630 | Continuing| Continuing -
(ECU)
Technical Mission Analysis | MIPR | Aerospace : El - - - 12.068 | Nov 2020 - 12.068 | Continuing| Continuing -
Segundo, CA
Enterprise SE&I C/CPAF Linquest : Los - - - 15.246 | Nov 2020 - 15.246 | Continuing| Continuing -
Angeles, CA
Subtotal - - - 59.587 - 59.587 | Continuing| Continuing N/A
. . T FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) EY 2019 EY 2020 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
FFRDC Various | Various : Various - - - 5.596 | Nov 2020 - 5.596 | Continuing| Continuing -
Other Support Various | Various : Various - - - 0.500| Oct 2020 - 0.500 | Continuing| Continuing -
A&AS Various | Various : Various - - - 5.712| Nov 2020 - 5.712 | Continuing| Continuing -
Subtotal - - - 11.808 - 11.808 | Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 71.395 - 71.395 | Continuing| Continuing N/A
Remarks
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206855SF / Evolved Strategic 643725 | Evolved Strategic SATCOM (ESS)
SATCOM (ESS)
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4
ESS Development

System and Mission Integration

Space Segment Prototyping - Execution (up
to 3 contractors)

Ground Segment - In and Out-of-Band
Command and Control efforts

Ground Segment - Phase 1 Mission Planning
Technology Readiness

Space Segment Payload ECU - Early
Definition, Development & Delivery

|
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force ‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

3620F / 4 PE 1206855SF / Evolved Strategic 643725 | Evolved Strategic SATCOM (ESS)
SATCOM (ESS)

Schedule Details

Start End
Events by Sub Project Quarter Year Quarter Year
ESS Development
System and Mission Integration 1 2021 4 2025
Space Segment Prototyping - Execution (up to 3 contractors) 1 2021 4 2025
Ground Segment - In and Out-of-Band Command and Control efforts 1 2021 4 2025
Ground Segment - Phase 1 Mission Planning Technology Readiness 1 2021 1 2022
Space Segment Payload ECU - Early Definition, Development & Delivery 4 2021 4 2024
PE 1206855SF: Evolved Strategic SATCOM (ESS) UNCLASSIFIED Vo150
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206857SF | Space Rapid Capabilities Office
Advanced Component Development & Prototypes (ACD&P)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element - 0.000 0.000 103.518 - 103.518 9.356 13.984 9.146 9.314| Continuing| Continuing
64A020: AF Funded ORSSats - 0.000 0.000 103.518 0.000 103.518 9.356 13.984 9.146 9.314| Continuing| Continuing

Quantity of RDT&E Articles - - - - - - - - - -

A. Mission Description and Budget Item Justification
In FY 2021, PE 1206857F, Space Rapid Capabilities Office efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE
1206857SF, Space Rapid Capabilities Office from Appropriation 3600, Budget Activity 04 due to the creation of a new Appropriation for Space Force.

The Space Rapid Capabilities Office (Space RCO) mission is to expedite the development and fielding of operationally focused capabilities for immediate and near-
term needs as directed by the Space RCO Board of Directors (BoD). Key operating principles include a short and narrow chain of command, overarching programmatic
insight, early and prominent war fighter involvement, and small integrated teams within a single office to rapidly augment existing space capabilities when needed, to
expand operational capability, reconstitute/replenish/protect critical space capabilities to reserve "continuity of operations" capability, and exploit space technological or
operational innovations to increase U.S. advantage.

The Space RCO is ready to develop, test, train, and equip war fighter needs as they are identified at any time. First, the requirements must be validated by the
commander, USSTRATCOM, acting through U.S. Space Command; second, the project must be approved by the Space RCO BoD; third, the project will be executed by
the Space RCO. If the effort is initiated during execution year, it will be described in the next year's budget exhibit.

Space RCO is supporting the Air Force Research Lab (AFRL) developed Space Solar Power project to collect solar energy and provide uninterrupted, assured, and
logistically agile power to expeditionary forces operating in unimproved areas such as forward operating bases. AFRL formulated the Space Solar Power Incremental
Demonstrations and Research (SSPIDR) project to rapidly demonstrate this innovative technology via a series of Integrated demos and technology development/
maturation efforts.

In addition, Space RCO will conduct studies and analysis for future programs to support the BoD.

This program element may include necessary civilian pay expenses required to manage, execute, and deliver Space RCO weapon system capabilities. The use of such
program funds would be in addition to the civilian pay expenses budgeted in program elements 1206392SF and 1206398SF.

This effort is in Budget Activity 4, Advanced Component Development and Prototypes (ACD&P), because efforts are necessary to evaluate integrated technologies,
representative modes or prototype systems in a high fidelity and realistic operating environment.

PE 1206857SF: Space Rapid Capabilities Office UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Change Summary Explanation

Space RCO Solar Power.

C. Accomplishments/Planned Programs ($ in Millions)

Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206857SF | Space Rapid Capabilities Office

Advanced Component Development & Prototypes (ACD&P)

B. Program Change Summary ($ in Millions) FY 2019 FY 2020 FY 2021 Base FY 2021 OCO
Previous President's Budget 0.000 0.000 0.000 -
Current President's Budget 0.000 0.000 103.518 -
Total Adjustments 0.000 0.000 103.518 -

» Congressional General Reductions 0.000 0.000
» Congressional Directed Reductions 0.000 0.000
» Congressional Rescissions 0.000 0.000
» Congressional Adds 0.000 0.000
» Congressional Directed Transfers 0.000 0.000
* Reprogrammings 0.000 0.000
* SBIR/STTR Transfer 0.000 0.000
+ Other Adjustments 0.000 0.000 103.518 0.000

FY 2021 Total

103.518
103.518

103.518

FY 2021: +$103.518M; funds starting in FY 2021 were transferred from RDT&E, Air Force to RDT&E, Space Force; total includes increase of $85.474M for

0.000

FY 2019

FY 2020

FY 2021

Title: Space RCO Solar Power

Description: Space RCO is developing the Solar Power project to collect solar energy and provide uninterrupted, assured, and
logistically agile power to expeditionary forces operating in unimproved areas such as forward operating bases.

FY 2020 Plans:
N/A

FY 2021 Plans:

Continue developing space-based solar power collection and transmission technology via a series of integrated demos and
technology development/maturation efforts: 1) demonstration of a solar-to-Radio Frequency (RF) tile and rectenna, 2) space
flight demonstration of solar-to-RF panel payload, and 3) demonstration of scaled array payloads; operational prototype concept
designs/analysis; and functional demonstrations for critical technologies in energy generation, deployable structures, thermal
technology, and RF transmission.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

0.000

0.000 85.880

Title: Space RCO Board of Directors (BoD) Projects, Studies, and Analysis

0.000

0.000 17.638

PE 1206857SF: Space Rapid Capabilities Office UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force

Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 4: PE 1206857SF | Space Rapid Capabilities Office
Advanced Component Development & Prototypes (ACD&P)

C. Accomplishments/Planned Programs ($ in Millions)

FY 2019

FY 2020 FY 2021

Description: Execute projects, studies, and analysis under rapid acquisition authorities inherent to the Space RCO, that address
emergent capabilities and respond to validated requirements and other BoD approved efforts to meet needs in year of execution.
In addition, provide systems engineering, program management support and civilian pay across all the Space RCO activities as
well as perform modeling, simulation, analysis, and assess alternative concepts and requirements.

FY 2020 Plans:
N/A

FY 2021 Plans:

Continue to initiate rapid acquisition projects, studies, and analysis that address emergent capabilities requirements and other
Space RCO BoD approved efforts. These activities may include, but are not limited to studies, technical analysis, experimentation,
prototyping, modeling, etc. Continue ongoing systems engineering support of future mission development as well as Program
Office support and potentially including Civilian pay. Activities may include, but are not limited to program office support, facilities,
and studies. This Major Thrust includes items formerly under Operational Capabilities, Development, Enablers, Integration and
Rapid Assembly, Integration & Test as well as Space RCO Development for FY 2020.

FY 2020 to FY 2021 Increase/Decrease Statement:
N/A

Accomplishments/Planned Programs Subtotals

0.000

0.000 103.518

D. Other Program Funding Summary ($ in Millions)
N/A
Remarks

E. Acquisition Strategy
Expeditiously award contracts through Space RCO or partner organizations.

PE 1206857SF: Space Rapid Capabilities Office UNCLASSIFIED
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Exhibit R-3, RDT&E Project Cost Analysis: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206857SF | Space Rapid Capabilities |64A020 | AF Funded ORSSats
Office
. _— FY 2021 FY 2021 FY 2021
Product Development ($ in Millions) FY 2019 FY 2020 Base 0CO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Item & Type | Activity & Location | Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
Space RCO Solar Power | SS/CPFF | Northrop Grumman - - ; 85.880| Nov 2020 ; 85.880 | Continuing Continuing -
Linthicum, MD
Space RCO Board of Various : Various
Directors (BoD) Projects, C/CPAF NM ' ’ - - 7.238 | Mar 2021 - 7.238 | Continuing| Continuing -
Studies, and Analysis
Subtotal - - 93.118 - 93.118 | Continuing| Continuing N/A
. . e FY 2021 FY 2021 FY 2021
Management Services ($ in Millions) EY 2019 EY 2020 Base 0cO Total
Contract Target
Method Performing Prior Award Award Award Award Cost To Total Value of
Cost Category Iltem & Type | Activity & Location Years Cost Date Cost Date Cost Date Cost Date Cost |Complete| Cost Contract
A&AS Various | Various : Various - - 1.000 | Dec 2020 - 1.000 | Continuing| Continuing -
FFRDC Various | Various : Various - - 9.400 | Dec 2020 - 9.400 | Continuing| Continuing -
Subtotal - - 10.400 - 10.400 | Continuing| Continuing N/A
Target
Prior FY 2021 FY 2021 FY 2021 | Cost To Total Value of
Years FY 2019 FY 2020 Base oco Total |Complete| Cost Contract
Project Cost Totals - - 0.000 103.518 - 103.518 | Continuing| Continuing N/A
Remarks
PE 1206857SF: Space Rapid Capabilities Office UNCLASSIFIED VAT
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Exhibit R-4, RDT&E Schedule Profile: PB 2021 Air Force

‘Date: February 2020

Appropriation/Budget Activity

R-1 Program Element (Number/Name)

Project (Number/Name)

3620F / 4 PE 1206857SF | Space Rapid Capabilities |64A020 | AF Funded ORSSats
Office
FY 2019 FY 2020 FY 2021 FY 2022 FY 2023 FY 2024 FY 2025
1]2[3]4|1]2|3]a|1]2]3|a][1]|2]3|4]1]2]3]4|1][2|3]4][1]2]3]4

Space Rapid Capabilities Office

Space RCO Solar Power

Space RCO Board of Directors (BoD)
Projects, Studies, and Analysis

I
—

PE 1206857SF: Space Rapid Capabilities Office

Air Force
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Exhibit R-4A, RDT&E Schedule Details: PB 2021 Air Force ‘Date: February 2020

Appropriation/Budget Activity R-1 Program Element (Number/Name) Project (Number/Name)

3620F / 4 PE 1206857SF | Space Rapid Capabilities |64A020 | AF Funded ORSSats
Office

Schedule Details

Start End
Events by Sub Project Quarter Year Quarter Year
Space Rapid Capabilities Office
Space RCO Solar Power 1 2021 4 2023
Space RCO Board of Directors (BoD) Projects, Studies, and Analysis 1 2021 4 2025
PE 1206857SF: Space Rapid Capabilities Office UNCLASSIFIED
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Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)
3620F: Research, Development, Test & Evaluation, Space Force | BA 5: PE 1203269SF / GPS Il Follow-On (GPS IlIF)
System Development & Demonstration (SDD)

COST ($ in Millions) Prior FY 2021 | FY 2021 | FY 2021 Cost To Total

Years | FY 2019 | FY 2020 Base oco Total FY 2022 | FY 2023 | FY 2024 | FY 2025 |Complete| Cost

Total Program Element 0.000 0.000 0.000 263.496 0.000 263.496 267.542 294.706 286.279 177.074| 1,182.166| 2,471.263
653170: GPS IlIF 0.000 0.000 0.000 263.496 0.000 263.496 267.542 294.706 286.279 177.074| 1,182.166| 2,471.263
Quantity of RDT&E Articles - 2 - - - - - - - -

Program MDAP/MAIS Code: 590

A. Mission Description and Budget Item Justification
In FY 2021, PE 1203269F, GPS Ill Follow-On (GPS IlIF) efforts were transferred to Appropriation 3620, Research, Development, Test & Evaluation, Space Force, PE
1203269SF, GPS Il Follow-On (GPS IlIF) from Appropriation 3600, Budget Activity 05 due to the creation of a new Appropriation for Space Force.

The Global Positioning System (GPS) is a space-based navigation system that fills validated Joint Service requirements for worldwide, accurate, common grid three-
dimensional positioning/navigation for military aircraft, ships, and ground personnel. The consistent accuracy, unaffected by location or weather and available in real

time, significantly improves effectiveness of reconnaissance, weapons delivery, mine countermeasures and rapid deployment for all services. GPS must comply with
Title 10 United States Code (USC) Sec. 2281, which requires that the Secretary of Defense ensures the continued sustainment and operation of GPS for military and
civilian purposes, and 51 USC Sec. 50112, which requires that GPS complies with certain standards and facilitates international cooperation.

The system is composed of three segments: User Equipment (funded under Program Element (PE) 1203164F), Space (funded under PE 1203265F, 1203165F, and
1203269F), and a Control Network (funded under PE 1206423F and 1203165F). The satellites broadcast high-accuracy data using precisely synchronized signals that
are received and processed by user equipment installed in military platforms. The user equipment computes the platform position and velocity and provides steering
vectors to target locations or navigation waypoints. The control segment provides daily updates to the navigation messages broadcast from the satellites to maintain
system precision in three dimensions to 16 meters (spherical error probable) worldwide. Additionally, GPS supports the United States Nuclear Detonation (NUDET)
Detection System (USNDS) mission and provides strategic and tactical support to the following Department of Defense (DoD) missions: Joint Operations by providing
capabilities for Positioning, Navigation, and Timing (PNT); Command, Control, Communications, and Intelligence (C3l); Special Operations; Military Operations in Urban
Terrain (MOUT); Defense-Wide Mission Support (DWMS); Air Mobility; and Space Launch Orbital Support.

GPS IlIF delivers GPS Il satellites beyond the first ten Space Vehicles (SVs) being delivered by the GPS Il program (funded in PE 1203265F GPS Ill Space Segment).
The GPS llIF satellites maintain the same capabilities as the GPS 1ll satellites, but also delivers significant enhancements to include: potential on-ramping of advanced
PNT technology from efforts such as NTS-3, backward compatibility, unified S-Band (USB) interface compliance, integration of hosted payloads including a redesigned
USNDS payload, Laser Retro-reflector Arrays (LRAs), Search and Rescue/GPS (SAR/GPS), Energetic Charged Particles (ECP) sensor, and Regional Military Protection
(RMP) capabilities that provide the ability to deliver high-power regional Military Code (M-Code) signals in specific areas of intended effect. Implementation of RMP into
the GPS Enterprise requires integration with the ground and user segments, executed by the GPS Next Generation Operational Control System (OCX), along with the
Military GPS User Equipment (MGUE) programs, respectively. The SAR/GPS payload provided by Canada fills a validated National Search and Rescue Committee
requirement to provide enduring, space-based distress alerting capability to detect, locate, and relay distress alerts to fulfill its responsibilities under international

PE 1203269SF: GPS Il Follow-On (GPS IIIF) UNCLASSIFIED |

Air Force Page 1 of 8 R-1 Line #12 Volume 1 - 97




UNCLASSIFIED

Exhibit R-2, RDT&E Budget Item Justification: PB 2021 Air Force Date: February 2020
Appropriation/Budget Activity R-1 Program Element (Number/Name)

3620F: Research, Development, Test & Evaluation, Space Force | BA 5: PE 1203269SF / GPS Il Follow-On (GPS IlIF)

System Development & Demonstration (SDD)

agreements for Search and Rescue. LRA, built by the Naval Research Lab (NRL), is a passive reflector that improves accuracy and provides better ephemeris data.
National Geospatial-Intelligence Agency (NGA) funds the integration costs of the LRA.

This PE funds the Research, Development, Test, and Evaluation (RDT&E) of GPS IlIF SVs 11-12 (to include Non-Recurring Engineering (NRE) support efforts). This
program includes risk-reducing simulators and systems engineering associated with delivering the new capabilities required of GPS IIIF satellites.

Space acquisition must respond with speed and agility to emerging adversary threats. Space & Missile Systems Center (SMC) is transforming the organization and
implementation of space acquisition to an enterprise approach, maximizing innovation and resiliency, leveraging international, commercial, and mission partnersh