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Introduction & Explanation of Contents

The Department of Defense Fiscal Year (FY) 2021 Budget Estimate Submission RDT&E (Includes Procurement,
O&M, and MILCON), Defense-wide Volume 2, Missile Defense Agency (MDA\) justification materials consists of
two books titled Volume 2a and 2b. Justification documents are provided in the books as listed below.

Volume 2a

R-1 Comptroller Exhibit

MDA FY 2021 Budget Estimate Overview
MDA Appropriation Summary

Acronyms

RDT&E Exhibits in BA-03, BA-04, and BA-06

Volume 2b

P-1 Comptroller Exhibit

MDA Operations and Maintenance Exhibit
MDA MILCON Exhibits

MDA Procurement Exhibits

Volume 2a - v
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Appropriation

Research, Development, Test & Eval,

Total Research, Development, Test

R-121PB:

FY 2021 President's Budget

DW

& Evaluation

(Published Version),

UNCLASSIFIED

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

FY 2019
(Base + QCO)

FY 2020
Base Enacted

FY 2020
Emergency

FY 2020
OCO Enacted

07 Feb 2020

FY 2020
Total Enacted
(Base+tEmerg+
0CO)

7,246,099

7,246,099

as of February 7, 2020 at 09:56:24

UNCLASSIFIED

8,138,197

8,138,197

8,138,197

8,138,197
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Appropriation

Research,

Development, Test & Eval,

Total Research, Development, Test

R-121PB:

FY 2021 President's Budget

DW

& Evaluation

(Published Version),

UNCLASSIFIED

Department of Defense
FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2021
Base

FY 2021
0OCO for Base
Requirements

FY 2021
OCO for
Direct War
and Enduring
Costs

07 Feb 2020

7,169,641

7,169,641

as of February 7, 2020 at 09:56:24

UNCLASSIFIED

FY 2021 BY: 2023
Total Total
oco (Base + 0OCQ)
7,169,641
7,169,641

Raca TID

=l see
Volume 2a - viii




UNCLASSIFIED

Department of Defense
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

FY 2020
Total Enacted
FY 2019 FY 2020 FY 2020 FY 2020 (Base+Emerg+
Summary Recap of Budget Activities (Base + OCO) Base Enacted Emergency OCO Enacted 0Cco)
Advanced Technology Development 123,769 87,475 87,475
Advanced Component Development & Prototypes 6,999,143 8,023,657 8,023,657
Management Support 123,187 27,0865 27,065
Total Research, Development, Test & Evaluation 7,246,099 8,138,197 B;138,197
summary Recap of FYDP Programs
Intelligence and Communications 961 11,138 11,138
Research and Development 7,084,252 7,923,080 7,923,080
Administration and Associated Activities 28,626 27,065 27,065
Space 132,260 176,914 176,914
Total Research, Development, Test & Evaluation 7,246,099 8,138,197 8,138,197

R-121PB: FY 2021 President's Budget (Published Version), as of February 7, 2020 at 09:56:24
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= .
UNCLASSIFIED Volume 2a - ix




Summary Recap of Budget Activities

Advanced Technology Development
Advanced Component Development & Prototypes
Management Support

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

Intelligence and Communications

Research and Development

Administration and Associated Activities
Space

Total Research, Development, Test & Evaluation

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

UNCLASSIFIED

Department of Defense
FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2021
Base

FY 2021
OCO for Base
Requirements

FY 2021
0CO for
Direct War FY 2021
and Enduring Total
Costs oco

07 Feb 2020

FYy 2021
Total
(Base + 0OCO)

44,655
7,098,084
26,902

7,169,641

1,148
7,075,379
26,902
66,212

7,169,641

as of February 7, 2020 at 09:56:24

UNCLASSIFIED

44,655
7,098,084
26,902

7,169,641

1,148
7,075,379
26,902
66,212

7,169,641

Page TTTR
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Defense-Wide
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

FY 2020
Total Enacted
FY 2019 FY 2020 FY 2020 FY 2020 (Base+Emerg+
Summary Recap of Budget Activities (Base + OCO) Base Enacted Emergency 0CO Enacted 0co)
Advanced Technology Development 123,769 87,475 87,475
Advanced Component Development & Prototypes 6,999,143 8,023,657 8,023,657
Management Support 123,187 27,065 27,065
Total Research, Development, Test & Evaluation 7,246,099 8,138,197 8,138,197
Summary Recap of FYDP Programs
Intelligence and Communications 961 11,138 13,3138
Research and Development 7,084,252 7,923,080 7,923,080
Administration and Associated Activities 28,626 27,065 27,065
Space 132,260 176,914 176,914
Total Research, Development, Test & Evaluation 7,246,099 8,138,197 8,138,197

R-121PB: FY 2021 President's Budget (Published Version), as of February 7, 2020 at 09:56:24
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Summary Recap of Budget Activities

Advanced Technology Development
Advanced Component Development & Prototypes
Management Support

Total Research, Development, Test & Evaluation

Summary Recap of FYDP Programs

Intelligence and Communications

Research and Development

Administration and Associated Activities
Space

Total Research, Development, Test & Evaluation

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

UNCLASSIFIED

Defense-Wide

FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
(Dollars in Thousands)

FY 2021
Base

FY 2021
OCO for Base
Requirements

FY 2021
0oCco for
Direct War FY 2021
and Enduring Total
Costs 0Cco

07 Feb 2020

FY 2021
Total
(Base + 0CO)

44,655
7,098,084
26,902

7,169,641

1,148
7,075,379
26,902
66,212

7,169,641

as of February 7, 2020 at 09:56:24

UNCLASSIFIED

44,655
7,098,084
26,902

7,169,641

1,148
7,075,379
26,902
66,212

7,169,641
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UNCLASSIFIED

Defense-Wide
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

FY 2020
Total Enacted
FY 2019 FY 2020 FY 2020 FY 2020 (Base+Emerg+
Appropriation (Base + OCO) Base Enacted Emergency OCO Enacted 0Co)
Missile Defense Agency 7,246,099 8,138,197 8,138,197
Total Research, Development, Test & Evaluation 7,246,099 8,138,197 8,138,197

R-121PB: FY 2021 President's Budget (Published Version), as of February 7, 2020 at 09:56:24
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Appropriation

Missile Defense Agency

Total Research, Development, Test & Evaluation

R-121PB: FY 2021 President's Budget

{Published Version),

UNCLASSIFIED

Defense-Wide
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority
(Dollars in Thousands)

FY 2021
FY 2021 OCO for Base
Base Requirements

FY 2021
OCcO for
Direct War
and Enduring
Costs

FY 2021
Total
Qco

07 Feb 2020

FY 2021
Total
(Base + 0OCO)

7,169,641

7,169,641

as of February 7, 2020 at 09:56:24

UNCLASSIFIED

7,169,641

7,169,641

Page D=2n
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UNCLASSIFIED

Defense-Wide
FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
(Dollars in Thousands)

Appropriation:

Program
Line Element
No Number

30 0603176C

31 0603178C
32 0e03180cC

39 0603294cC

0400D Research, Development,

Item

Advanced Concepts and Performance
Assessment

Weapons Technolegy
Advanced Research

Common Kill Vehicle Technology

Advanced Technology Development

76 0603881C

77 0603882C

79 0603884C

80 0603890C

81 0603891C

82 0603892C

83 0603896C

84 0603898C

85 0603904C

86 0603906C

87 0603907C

88 0603913C

Ballistic Missile Defense
Terminal Defense Segment

Ballistic Missile Defense
Midcourse Defense Segment

Ballistic Missile Defense Sensors
BMD Enabling Programs

Special Programs - MDA

AEGIS BMD

Ballistic Missile Defense Command
and Control, Battle Management

and Communicati

Ballistic Missile Defense Joint
Warfighter Support

Missile Defense Integration &
Operations Center (MDIOC)

Regarding Trench
Sea Based X-Band Radar (SBX)

Israeli Cooperative Programs

Test & Eval,

Act

03

03

03

03

04

04

04

04

04

04

04

04

04

04

04

R-121PB: FY 2021 President's Budget

(Published Version),

DW

as of February 7,

FY 2019
(Base + 0OCO)

123;769

383,369

790, 316

382,759
614,855
418,722
724,731

500, 965

48,401

51,689

16,512
125,900
300,000

2020 at 09:56:24

UNCLASSIFIED

FY 2020
Base Enacted

306,761

1,303,716

352,288
634,449
512,098
737,269

549,756

51,532

56,161

22,424
128,156

300,000

07 Feb 2020
FYy 2020
Total Enacted S
FY 2020 FY 2020 (Base+Emerg+ e
Emergency 0OCO Enacted 0CO) ¢
46,201 U
U
27,674 U
13,600 U
87,475
306,761 U
1,303,716 U
352,288 U
634,449 U
512,098 U
737,269 U
549,756 U
51,;532 ©
56,161 U
22,424 U
128,156 U
300,000 U

Page D-3
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Appropriation: 0400D Research,

Development,

Test & Ewval,

UNCLASSIFIED

Defense-Wide
FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
{(Dollars in Thousands)

DwW

Program
Line Element
No Number

30 0603176C

31 0603178C

32 0603180C

39 0603294C

Item

Advanced Concepts and Performance
Assessment

Weapons Technology
Advanced Research

Common Kill Vehicle Technology

Advanced Technology Development

76 0603881C

77 0603882C

79 0603884C

80 0603890C

81 0603891C

82 060389%2C

83 0603896C

84 0603898C

85 0603904C

86 0603%06C

87 0603907C

88 0603913C

R-121PB:

FY 2021 President's Budget

Ballistic Missile Defense
Terminal Defense Segment

Ballistic Missile Defense
Midcourse Defense Segment

Ballistic Missile Defense Sensors
BMD Enabling Programs

Special Programs - MDA

AEGIS BMD

Ballistic Missile Defense Command
and Control, Battle Management

and Communicati

Ballistic Missile Defense Joint
Warfighter Support

Missile Defense Integration &
Operations Center (MDIOC)

Regarding Trench
Sea Based X-Band Radar (SBX)

Israeli Cooperative Programs

Act

03

03

03

03

04

04

04

04

04

04

04

04

04

04

04

04

(Published Version),

as of February 7,

FY 2021
Base

412,627

1,004,305

281,957
599, 380
420,216
814,936

593,353

49,560

55,356

11,863
118,318
300,000

2020 at 09:56:24

UNCLASSIFIED

FY 2021
OCO for Base
Requirements

07 Feb 2020
FY 2021
OCO for

Direct War FY 2021 FY 2021 ]
and Enduring Total Total e
Costs oco (Base + 0OCO) c
14,910 U
U
18,687 U
11,058 U

44,655
412,627 U
1,004,305 U
281,957 U
599,380 U
420,216 U
814,936 U
503,353 U
49,560 U
55,356 U
11,863 U
118,318 U
300,000 U©

Doc

D2 D,
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UNCLASSIFIED

Defense-Wide
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

Appropriation: 0400D Research, Development, Test & Eval, DW

FY 2020
Program Total Enacted S
Line Element FY 2019 FY 2020 FY 2020 FY 2020 (Base+Emerg+ e
No Number Item Act (Base + 0OCO) Base Enacted Emergency OCO Enacted 0C0) c
89 0603914C Ballistic Missile Defense Test 04 510,292 399,738 399,738 U
90 0603915C Ballistic Missile Defense Targets 04 561,349 542,939 542,939 U
95 0604115C Technology Maturation Initiatives 04 312,074 264,520 264,520 U
98 0604181C Hypersonic Defense 04 132,612 390,204 390,204 U
105 0604672C Homeland Defense Radar - Hawaiil 04 70,735 188,480 188,480 U
(HDR-H)
106 0604673C Pacific Discriminating Radar 04 14,453 6,711 6,711 U
110 0604873C Long Range Discrimination Radar 04 172,705 136,423 136,423 U
(LRDR)
111 0604874C Improved Homeland Defense 04 407,858 515,000 515,000 U
Interceptors
112 0604876C Ballistic Missile Defense 04 57972 25 137 25; 13% U
Terminal Defense Segment Test
113 0604878C Aegis BMD Test 04 92,160 169,822 169,822 U
114 0604879C Ballistic Missile Defense Sensor 04 71,905 105,530 105,530 U©
Test
115 0604880C Land-Based SM-3 (LBSM3) 04 25,200 38,352 38,352 U
116 0604887C Ballistic Missile Defense 04 72,634 98,139 98,139 U
Midcourse Segment Test
117 0604894C Multi-Object Kill Vehicle 04 5,754 U
120 0305103C Cyber Security Initiative 04 961 11,138 11,138 ©
122 1206893C Space Tracking & Surveillance 04 36,114 36,349 36,349 U

System

R-121PB: FY 2021 President's Budget (Published Version), as of February 7, 2020 at 09:56:24

D]
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) ..
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Appropriation:

Program
Line Element
No Number

B89 0603914C

90 0603915C

95 0604115C

98 0604181C

105 0604672C

106 0604673C

110 0604873C

111 0604874C

112 0604876C

113 0604878C

114 0604879C

115 0604880C

116 0604887C

117 0604894C
120 0305103C

122 1206893C

R-121PB: FY 2021 President's Budget

UNCLASSIFIED

Defense-Wide
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

0400D Research, Development, Test & Eval, DW

Item

Ballistic Missile Defense Test
Ballistic Missile Defense Targets
Technology Maturation Initiatives
Hypersonic Defense

Homeland Defense Radar - Hawaii
(HDR-H)

Pacific Discriminating Radar

Long Range Discrimination Radar
(LRDR)

Improved Homeland Defense
Interceptors

Ballistic Missile Defense
Terminal Defense Segment Test

Aegis BMD Test

Ballistic Missile Defense Sensor
Test

Land-Based SM-3 (LBSM3)

Ballistic Missile Defense
Midcourse Segment Test

Multi-Object Kill Vehicle
Cyber Security Initiative

Space Tracking & Surveillance
System

Act

04

04

04

04

04

04

04

04

04

04

04

04

04

04

04

04

{(Published Versicn),

FY 2021

0co for
FY 2021 Direct War FY 2021 FY 2021 S
FY 2021 0CO for Base and Enduring Total Total e
Base Requirements Costs oco (Base + 0OCO) c
378,302 378,302 U
536,133 536,133 U
67,389 67,389 U
206,832 206,832 U
U
U
137,256 137,256 U
664,138 664,138 U
7,768 7,768 U
170,880 170,880 U
76,456 76,456 U
56,628 56,628 U
67,071 67,071 U
u
1,148 1,148 U
34,144 34,144 U

as of February 7, 2020 at 09:56:24

Page D-4A
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Appropriation: 0400D Research, Development, Test & Eval,
Program
Line Element
No Number Item Act
123 1206895C Ballistic Missile Defense System 04

Space Programs

Advanced Component Development & Prototypes

163 0605502C Small Business Innovation 06
Research - MDA

178 0606942C  Assessments and Evaluations Cyber 06
Vulnerabilities

196 0901598C Management HQ - MDA 06

Management Support

Total Research, Development, Test & Eval, DW

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

UNCLASSIFIED

Defense-Wide
FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
(Dollars in Thousands)

DW

FY 2019
(Base + 0OCO)

6,999,143

91,161

3,400

28,626

7,246,089

as of February 7, 2020 at 09:56:24

UNCLASSIFIED

FY 2020
Base Enacted

8,023,657

8,138,197

FY 2020
Emergency

07 Feb 2020

FY 2020
Total Enacted S

FY 2020 (BasetEmerg+ e
OCO Enacted 0CO) {2]
140,565 U
8,023,657
u
u
27,065 U
27,065
B138,197
Page D-5
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Appropriation: 0400D Research, Development, Test & Eval,

Program
Line Element
No Number Item Act

123 1206895C Ballistic Missile Defense System 04
Space Programs

Advanced Component Development & Prototypes

163 0605502C Small Business Inncvation 06
Research - MDA

178 0606942C Assessments and Evaluaticns Cyber 06
Vulnerabilities

196 0901598C Management HQ - MDA 06

Management Support

Total Research, Development, Test & Eval, DW

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

UNCLASSIFIED

Defense-Wide
FY 2021President’'s

Exhibit R-1 FY 2021 President's Budget

Budget

Total Obligational Authority
(Dollars in Thousands)

DwW

as of February 7, 2020 at O

UNCLASSIFIED

FY 2021
Base

7,098,084

7,169,641

9:56:24

FY 2021
OCO for Base
Requirements

FY 2021
0co for
Direct War
and Enduring
Costs

FY 2021
Total
0co

07 Feb 2020
FY 2021 s
Total e

(Base + 0CO) ¢

32,068 U
7,098,084

¢)

U

26,902 U
26,902
7,169,641

Page D-50n
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UNCLASSIFIED

Missile Defense Agency
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

Appropriation: 0400D Research, Development, Test & Eval, DW

FY 2020
Program Total Enacted §
Line Element FY 2019 FY 2020 FY 2020 FY 2020 (Base+Emerg+ e
No Number Item Act (Base + OCO) Base Enacted Emergency 0CO Enacted 0CO) c
30 0603176C Advanced Concepts and Performance 03 12,720 46,201 46,201 U
Assessment
31 0603178C Weapons Technology 03 13,400 U
32 0603180C Advanced Research 03 42,100 27,674 27,674 U
39 0603294cC Common Kill Vehicle Technology 03 55,549 13,600 13,600 U
Advanced Technology Development 123,769 87,475 87,475
76 0603881C Ballistic Missile Defense 04 383,369 306,761 306,761 U
Terminal Defense Segment
77 0603882C Ballistic Missile Defense 04 790,316 1,303,716 1,303,716 U
Midcourse Defense Segment
79 0603884C Ballistic Missile Defense Sensors 04 382,759 352,288 352,288 U
80 0603890C BMD Enabling Programs 04 614,855 634,449 634,449 U
81 0603891C Special Programs - MDA 04 418,722 512,098 512,098 U
82 0603892C AEGIS BMD 04 724,731 737,269 737,269 U
83 0603896C Ballistic Missile Defense Command 04 500, 965 549,756 549,756 U
and Control, Battle Management
and Communicati
84 0603898C Ballistic Missile Defense Joint 04 48,401 51 ;532 51,532 U
Warfighter Support
85 0603904C Missile Defense Integration & 04 51,689 56,161 56,161 U
Operations Center (MDIOC)
86 0603906C Regarding Trench 04 16,512 22,424 22,424 U
87 0603907C Sea Based X-Band Radar (SBX) 04 125,900 128,156 128,156 U
88 0603913C Israeli Cooperative Programs 04 300,000 300,000 300,000 U©

R-121PB: FY 2021 President's Budget (Published Version), as of February 7, 2020 at 09:56:24
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Appropriation:

Program
Line Element
No Number

30 0603176C

31 0603178C
32 0603180C

39 0603294C

0400D Research, Development,

Act

Item

Advanced Concepts and Performance 03
Assessment

Weapons Technology 03
Advanced Research 03
Common Kill Vehicle Technology 03

Advanced Technology Development

76 0603881C

77 0603882C

79 0603884C

80 0603890C

81 0603891C

82 0e03892C

83 0603896C

84 0603B98C

85 0603904C

86 0603%906C

87 0603907C

88 0603913C

R-121PB:

FY 2021 President's Budget

Ballistic Missile Defense 04
Terminal Defense Segment

Ballistic Missile Defense 04
Midcourse Defense Segment

Ballistic Missile Defense Sensors 04

BMD Enabling Programs 04
Special Programs - MDA 04
AEGIS BMD 04

Ballistic Missile Defense Command 04
and Control, Battle Management
and Communicati

Ballistic Missile Defense Joint 04
Warfighter Support

Missile Defense Integration & 04
Operations Center (MDIOC)

Regarding Trench 04
Sea Based X-Band Radar (SBX) 04
Israeli Cooperative Programs 04

Test & Eval,

{Published Version),

UNCLASSIFIED

Missile Defense Agency
FY 2021President's Budget

Exhibit R-1 FY 2021 President's Budget

Total Obligational Authority
(Dollars in Thousands)

DW

FYy 2021
Base

1,004,305

281,957
599,380
420,216
814,936

583;353

49,560

55,356

11,863
118,318
300,000

as of February 7, 2020 at 09:56:24

UNCLASSIFIED

FY 2021
0OCO for Base
Requirements

FY 2021
0oCO for
Direct War FY 2021
and Enduring Total
Costs oco

07 Feb 2020
FY 2021 5
Total e
(Base + 0OCO) c
14,910 U
U
18,687 U
11,058 U©

44,655

412,627 U

1,004,305 U

281,957 U
599,380 U
420,216 U
814,936 U
593,353 U
49,560 U
55,356 U

11,863 U
118,318 U
300,000 U

o Y o
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UNCLASSIFIED

Missile Defense Agency
FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

Appropriation: 0400D Research, Development, Test & Eval, DW

FY 2020
Program Total Enacted S
Line Element FY 2019 FY 2020 FY 2020 FY 2020 (Base+Emerg+ e
No Number Item Act (Base + OCO) Base Enacted Emergency OCO Enacted 0CO) fo
89 0603914cC Ballistic Missile Defense Test 04 510,292 399,738 399,738 U
90 0603915C Ballistic Missile Defense Targets 04 561,349 542,939 542,939 U
95 0604115C Technology Maturation Initiatives 04 312,074 264,520 264,520 U©
98 0604181C Hypersonic Defense 04 132,612 390,204 390,204 U
105 0604672C Homeland Defense Radar - Hawaiil 04 70,735 188,480 188,480 U
(HDR-H)
106 0604673C Pacific Discriminating Radar 04 14,453 6,711 6,711 U
110 0604873C Long Range Discrimination Radar 04 172,705 136,423 136,423 U
(LRDR)
111 0604874C Improved Homeland Defense 04 407,858 515,000 515,000 U©
Interceptors
112 0604876C Ballistic Missile Defense 04 5 oa 28, 137 25,137 U
Terminal Defense Segment Test
113 0604878C Aegis BMD Test 04 92,160 169,822 169,822 U
114 0604879C Ballistic Missile Defense Sensor 04 71,905 105,530 105,530 U
Test
115 0604880C Land-Based SM-3 (LBSM3) 04 25,200 38,352 38,352 U
116 0604887C Ballistic Missile Defense 04 72,634 98,139 98,139 U
Midcourse Segment Test
117 0604884C Multi-Object Kill Vehicle 04 5,754 U
120 0305103C Cyber Security Initiative 04 961 11,138 11, 138 U
122 1206893C Space Tracking & Surveillance 04 36,114 36,349 36,349 U

System

R-121PB: FY 2021 President's Budget (Published Version), as of February 7, 2020 at 09:56:24
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FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

Appropriation: 0400D Research, Development, Test & Eval, DW

FY 2021
OCO for
Program FY 2021 Direct War FY 2021 EY 2021 S
Line Element FY 2021 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs oco (Base + 0OCO) c
89 0603914cC Ballistic Missile Defense Test 04 378,302 378,302 U
90 0603915C Ballistic Missile Defense Targets 04 536,133 536,133 U
95 0604115C Technology Maturation Initiatives 04 67,389 67,389 U
98 0604181C Hypersonic Defense 04 206,832 206,832 U
105 06048672C Homeland Defense Radar - Hawaii 04 U
{(HDR-H)
106 0604673C Pacific Discriminating Radar 04 U
110 0604873C Long Range Discrimination Radar 04 137,256 137,256 U
{LRDR)
111 0604874cC Improved Homeland Defense 04 664,138 664,138 U
Interceptors
112 0604876C Ballistic Missile Defense 04 7,768 7,768 U
Terminal Defense Segment Test
113 0604878C Aegis BMD Test 04 170,880 170,880 U
114 06048789C Ballistic Missile Defense Sensor 04 76,456 76,456 U
Test
115 0e04880C Land-Based SM-3 (LBSM3) 04 56,628 56,628 U
116 0604887C Ballistic Missile Defense 04 67; OFL 67,071 U
Midcourse Segment Test
117 0e04894C Multi-Object Kill Vehicle 04 U
120 0305103C Cyber Security Initiative 04 1,148 1,148 O
122 1206893C Space Tracking & Surveillance 04 34,144 34,144 U

System
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Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
{Dollars in Thousands)

Appropriation: 0400D Research, Development, Test & Eval, DW

FY 2020
Program Total Enacted S
Line Element FY 2019 FY 2020 FY 2020 FY 2020 (Base+Emerg+ e
No Number Item Act (Base + 0OCO) Base Enacted Emergency OCO Enacted 0CQO) =
123 1206895C Ballistic Missile Defense System 04 96,146 140,565 140,565 U
Space Programs
Advanced Component Development & Prototypes 6,999,143 8,023,657 8,023,657
163 0605502C Small Business Innovation 06 91,161 u
Research - MDA
178 0606942C Assessments and Evaluations Cyber 06 3,400 U
Vulnerabilities
196 0901598C Management HQ - MDA 06 28,626 27,065 27,065 U
Management Support 123,187 27,065 27,065
Total Missile Defense Agency 7,246,099 8,138,197 8,138,187
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FY 2021President's Budget
Exhibit R-1 FY 2021 President's Budget
Total Obligational Authority 07 Feb 2020
(Dollars in Thousands)

Appropriation: 0400D Research, Development, Test & Eval, DW

FY 2021
oco for
Program FY 2021 Direct War EY 2021 FY 2021 5
Line Element FY 2021 OCO for Base and Enduring Total Total e
No Number Item Act Base Requirements Costs OoCceo (Base + 0OCO) c
123 1206885C Ballistic Missile Defense System 04 32,068 32,068 U
Space Programs
Advanced Component Development & Prototypes 7,098,084 7,098,084
163 0605502C Small Business Innovation 06 U
Research - MDA
178 0606942C Assessments and Evaluations Cyber 06 U
Vulnerabilities
196 0901598C Management HQ - MDA 06 26,902 26,902 U
Management Support 26,902 26,902
Total Missile Defense Agency 7,169,641 7,169,641
R-121PB: FY 2021 President’'s Budget (Published Version), as of February 7, 2020 at 09:56:24
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Missile Defense Agency

The Missile Defense Agency (MDA) mission is “to develop and deploy a layered Missile Defense System to defend the United States,
its deployed forces, allies, and friends from missile attacks in all phases of flight.” MDA’s budget request of $9.187 billion in Fiscal
Year (FY) 2021 will continue the development, rigorous testing and fielding of reliable, increasingly capable, state-of-the-art defenses
for the United States, our deployed forces, and the forces and territories of our allies and partners against current and projected missile
threats. The Agency’s priorities for missile defense development and fielding are as follows: 1) build warfighter confidence through
focus on readiness and sustainment; 2) increase engagement capability and capacity to outpace emerging threats; and 3) increase speed
of delivery of new capability to address the evolving threat. MDA will continue to collaborate closely with Combatant Commanders
and the Services to support current and future needs for missile defense capabilities. MDA and these key stakeholders will leverage
the existing all-domain Missile Defense System (MDS) to develop integrated architectures and capabilities to counter not only
ballistic missiles but also hypersonic and cruise missile threats to the Homeland in the future. This budget request maintains
operational missile defense capacity and capabilities for existing homeland and regional defense forces and will continue to increase
interceptor inventory while improving existing sensors, command and control, battle management and communications (C2BMC)

system, and kill vehicle capabilities to address evolving threats.

MDA remains vigilant of the growing cyber threat and continues to work aggressively to ensure the nation's missile defenses are
hardened, resilient, and able to operate in a highly contested cyber threat environment. MDA is strengthening the cyber defensive
posture of missile defense capabilities by ensuring the cybersecurity infrastructure has the latest upgrades, and remains focused on
supporting the DoD Cybersecurity Campaign through implementation of the DoD Cybersecurity Discipline Implementation Plan --
Four Lines of Effort for: Strong Authentication, Hardening of Systems, Reducing the DoD Attack Surface, and Alignment to
Cybersecurity Service Providers (CSSP) across all networks and, where applicable, MDS weapon systems. MDA defends its
networks against the advanced persistent cyber threat through its Cybersecurity Emergency Response Team (CERT). This team
provides 24/7 network monitoring and defense of over 24 thousand network devices and continues to expand its breadth of coverage.

MDA has continuously supported DoD cyberspace efforts by providing timely MDA situational awareness.

2

Volume 2a - XxXxvi




Missile Defense Agency

I. Missile Threat

Nearly all adversaries are developing more capable ballistic and cruise missiles, due in part to the proliferation of advanced
technologies, resulting in systems with global reach, increased speed, and greater accuracy. New ballistic missile systems feature
multiple independently targetable reentry vehicles (MIRV) and maneuverable reentry vehicles (MaRV), leading to unpredictable flight
paths; along with countermeasures such as decoys and jamming devices, these challenge existing defensive systems. New versions of
older missiles are showing improved sensors and maneuver capability for maneuver and precision strike. Some weapon systems have
characteristics of both ballistic and cruise missiles, such as ballistic missile-launched hypersonic glide vehicles (HGVs), also called
boost-glide systems, essentially unpowered cruise missiles. The combination of high speed, maneuverability, and relatively low
altitude makes them challenging targets for missile defense systems (sensors and interceptors). The 2019 Missile Defense Review
(MDR) underscored the evolving missile threat, including non-ballistic missiles, emphasizing that missile defense must remain a high
priority investment in the National Defense Strategy. The MDR also underscored the Department’s continued pursuit of cooperative
relations with allies and partners to field interoperable and effective regional missile defenses.

The following discussion summarizes the highlights of the major Program Elements (PE), but does not necessarily examine all funding

and activities included within each PE.
I1. Homeland Defense

MDA remains committed to developing, delivering, sustaining, and improving the nation’s homeland missile defenses. The budget

request includes:

e Ground-Based Midcourse Defense (GMD) (PE 0603882C). MDA is requesting $1.004 billion in FY 2021 for GMD. The GMD
element of the Missile Defense System (MDS) provides combatant commands (CCMDs) with a continuously available (24 hours a
day, 7 days a week, 365 days a year) capability to defend the homeland against limited Intercontinental Ballistic Missile (ICBM)
attacks. The GMD capability consists of Ground Based Interceptors (GBI), GMD Fire Control system (GFC), GMD Communication
Network (GCN), In-Flight Interceptor Communications System Data Terminals (IDTs) and ground Launch Support Systems (LSS).

3
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MDA will continue developing, testing and fielding of a Ground System 8 software build that provides a selectable 2/3 stage
capability for employment of GBIs, discrimination improvements, integrates Long Range Discrimination Radar with GMD Fire
Control, improves Cybersecurity posture, and supports GCN and IDT modernization. MDA will complete the acquisition of five
boosters to support flight testing which will ensure the number of fielded GBIs does not decrease through the FYDP. MDA will
continue development, testing and integration of the Fort Greely, Alaska (FGA) Missile Field 4 and a new Launch Support System
with GMD Ground Systems to increase Silo capacity and modernize Silo Interface Vault equipment in existing Silos.

Improved Homeland Defense Interceptors (PE 0604874C). MDA is requesting $664.1 million in FY 2021 for the Next Generation
Interceptor (NGI). On May 23, 2019, Under Secretary of Defense (Research and Engineering) directed the MDA to stop work on
the Redesign Kill Vehicle (RKV) development program in order to examine alternatives to the RKV. The analysis determined that
the preferred approach is to begin development on a Next Generation Interceptor (NGI). The NGI allows trades between boost
vehicle and payload, improves system survivability, and improves performance against projected threats. The Government
terminated the RKV program for convenience on August 22, 2019. MDA intends to leverage the valuable technical information
developed under RKV to positively influence future designs. In FY 2021, MDA will continue design and development activities
for two competitive interceptor development contracts scheduled to be awarded in July 2020. The request will fund initial
requirements analysis, design, development, prototyping, and relevant environment testing to mature the booster, payload, sensor(s),
and design-specific critical technologies and technology elements.

Ground-Based Midcourse Defense Test (PE 0604887C). MDA is requesting $67.1 million in FY 2021 for the GMD test program,
which supports the Integrated Master Test Plan (IMTP) v 21.1. On March 25, 2019, MDA successfully intercepted an advanced
ICBM-class target with countermeasures (FTG-11). This was the first salvo engagement resulting in an intercept of a threat
representative ICBM-class target with countermeasures by a salvo of two Ground-Based Interceptors launched from Vandenberg
Air Force Base (VAFB) missile field in California. All system elements functioned as designed. MDA is developing the capability

for the GMD Fire Control to command Interceptor launches in a 2-stage mode in addition to the existing 3-stage mode. This approach
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will provide additional homeland defense performance by improving battle-space capability through shorter engagement times
without the added expense of a separate 2-stage boost vehicle development program which is scheduled to be flight tested in GM
BVT-03 in 1% quarter FY 2021. Although no flight tests will be executed for the NGI until the 2026 timeframe, continued ground
testing is an essential requirement to support this critical MDS capability.

GMD Maintenance and Sustainment. MDA is requesting $158.1 million in FY 2021 for the Operation and Maintenance (O&M)
of the GMD weapon system. In addition to operation, maintenance and sustainment of the GMD weapon system and operational
and support facilities at Fort Greely, Alaska; VAFB; Fort Drum, NY; Schriever AFB, Colorado; and Eareckson Air Station, Alaska,
this request includes Warfighter training, wargames, and exercises to maintain readiness.

Sea-Based X-band (SBX) Radar (PE 0603907C). MDA is requesting $118.3 million in FYY 2021 for the SBX. SBX is an advanced
sea-mobile radar that provides precision midcourse tracking and discrimination capabilities. The SBX participates in flight tests to
demonstrate discrimination and debris mitigation improvements, as well as operations for homeland defense. The budget request
includes funds to continue extended operations for defense of the homeland in the U.S. Indo-Pacific Command (USINDOPACOM)
and U.S. Northern Command (USNORTHCOM) areas of responsibility. To address the continued missile threat from North Korea,
the budget request includes funds to extend time at sea and conduct contingency operations for defense of the homeland. Specifically,
SBX plans approximately 305 days at sea and 60 days for in-port maintenance in FY 2021, and approximately 330 days at sea
annually from FY 2022-2025. The budget request also continues the x86 X-Band Radar (XBR) superdome replacement to address
obsolete equipment and increase the XBR processing capabilities. The replacement superdome will be fielded in the 2021 timeframe.
Long Range Discrimination Radar (LRDR) (PE 0604873C). MDA is requesting $137.3 million in FY 2021 for the LRDR, which
will provide persistent long-range midcourse discrimination, precision tracking and hit assessment to support the GMD capability
against long-range missile threats from the Pacific theater. LRDR’s improved discrimination capability in the Pacific architecture
increases the defensive capacity of the homeland defense interceptor inventory by enabling conservation of GBIs. LRDR includes

threat discrimination improvements to enhance MDS effectiveness against the evolving threat. LRDR also supports other mission
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areas, including Space Situational Awareness. Initial fielding of the LRDR is planned for 2020 leading to an Operational Acceptance
by the Warfighter in the 2022 timeframe. MDA's request includes funding for software Independent Verification and Validation
(IV&V), Modeling and Simulation (M&S) efforts, and development of software for tracking and discrimination improvements and
refined space intelligence data.

e Aegis Homeland Defense Tier (PE 0603892C). As part of the overall Aegis BMD budget request, MDA is requesting $39.2 million
in FY 2021, to provide greater depth of defense to the homeland consistent with the approach of fielding a layered Missile Defense
System. MDA plans to assess the Aegis BMD weapon system to determine whether it can be upgraded to augment homeland
defenses by supplementing the GMD system to defeat ICBM threats.

e THAAD Homeland Defense Tier (PE 0603881C). As part of the overall BMD Terminal Defense budget request, MDA is
requesting $139.0 million in FY 2021. MDA will initiate the development and demonstration of a new interceptor prototype to
support Contiguous United States Defense as part of the tiered homeland defense effort. This effort will develop prototype software
and hardware and perform a series of demonstrations to prove the technologies to enable expansion of engagement options and
coverage areas for the THAAD weapon system in a flight test in FY 2023.

I11. Regional Defense

There are hundreds of theater-range missile systems deployed worldwide. The FY 2021 budget request continues to resource and build
integrated regional missile defenses that are interoperable with systems deployed by international partners to protect deployed forces,
allies and international partners against Short-Range Ballistic Missiles (SRBMs), Medium-Range Ballistic Missiles (MRBMs), and
Intermediate-Range Ballistic Missiles (IRBMs) and potentially regional hypersonic offensive weapon systems. Aegis BMD continues
to be a key component of the nation’s regional defense for our deployed forces, allies, partners and friends, and directly supports and
expands our homeland defenses with long-range surveillance and tracking capability. Aegis BMD capitalizes on and evolves the existing
United States Navy Aegis Weapons System (AWS) and Standard Missile (SM) infrastructures. Aegis BMD provides a forward-
deployable, mobile capability to detect and track ballistic missiles of all ranges, and has the ability to destroy SRBMs and MRBMs in

6
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both the midcourse and terminal phases of flight and IRBMs in the midcourse phase of flight. The FY 2021 budget request supports
continued advancement of the Aegis BMD system to counter growing and more complex threats, including improvements in system
reliability and missile reliability as well as increases in Aegis BMD engagement capacity and lethality. MDA continues to support the
European Phased Adaptive Approach (EPAA) as the U.S. contribution to the North Atlantic Treaty Organization’s (NATO’s) BMD
capability, providing coverage and protection of NATO’s European territory, populations, and forces against the increasing ballistic
missile threat from outside the Euro-Atlantic region. Currently, there is an operational Aegis Ashore site located in Romania and another
under construction in Poland. Additional U.S. contributions to NATO BMD include a forward-based AN/TPY-2 radar in Turkey, four
BMD-capable Aegis destroyers with SM-3 missiles, homeported in Rota, Spain, and a command-and-control node at Ramstein Air
Base, Germany. Continued provocations from North Korea demonstrate the serious threat North Korea poses to the Republic of Korea
(ROK), Japan, the Asia-Pacific region, and U.S. forward-deployed forces. MDA continues to provide training, maintenance and supply
support to the THAAD batteries (including its Terminal Mode AN/TPY-2 radar) stationed in the USINDOPACOM area of
responsibility. THAAD is a rapidly deployable missile defense system that can augment the MDS globally as demonstrated in the
Dynamic Employment to South Korea, Israel and Romania. MDA also supports U.S. forward deployed forces with Navy Aegis BMD

ships stationed in Japan.

Both the Aegis BMD and THAAD systems continue to be key components of the Nation’s regional defense for our deployed forces,
allies, partners and friends. MDA proposes to continue funding the development, procurement, testing, operations and sustainment of

these systems. The budget request includes:

e Aegis (PE 0603892C). MDA requests $814.9 million in FY 2021 for Aegis BMD (includes funding for Aegis Homeland Defense
Tier). The program includes the integration of the SM-3 Block I1A into the Aegis BMD weapon system, transition of the Kinetic
Warhead hardware commonality effort to system integration testing, and pre-production of all-up-rounds to support initial
deployment. MDA is strongly committed to maintaining and enhancing the Aegis BMD weapon system capability, in alignment

with Navy requirements, to improve performance against SRBMs, MRBMSs, and IRBMs, as well as demonstrate capability against

7
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ICBM threats. Utilizing improved radar discrimination, Aegis BMD will increase capability against longer range and more
sophisticated threats across three main weapon system product lines: BMD 5.1, BMD 4.2, and BMD 6.0. MDA continues to provide
additional software capability development to upgrade Integrated Air and Missile Defense (IAMD) Baseline 9.C2 (BMD 5.1) in
support of countering advanced threats and capabilities. MDA also continues software development for Aegis Baseline 5.4.1 (BMD
4.2) and the IAMD Baseline 10 (BMD 6.0). Both Baselines bring enhanced weapon system functionality using more capable radars.
BMD 4.2 is a joint effort with the U.S. Navy that refurbishes existing ship AN/SPY-1 radar arrays with the installation of antenna
Low Noise Amplifiers (LNAS) to provide increased radar sensitivity, discrimination improvements, and an increased threat set. The
BMD 6.0 computer upgrade will integrate BMD capability with data provided by the Advanced Air and Missile Defense Radar
(AMDR), also known as the AN/SPY-6, for enhanced engagement capability and increased raid capacity. Additionally, MDA
continues upgrading the SM-3 Block IB hardware and software to leverage the capability of the SM-3 Block I1A.

Land Based SM-3 (0604880C). MDA is requesting $56.6 million in FY21 to modernize, develop, and test Aegis Ashore capability
improvements at the Aegis Ashore Missile Defense Test Complex (AAMDTC) in Hawaii for implementation at operational sites.
Funding also supports operations at the site in Romania and completion of construction at the site in Poland. In FY 2021 MDA will
initiate High-Altitude Electromagnetic Pulse (HEMP) Combat System hardening in Romania. Land Based SM-3 provides an Aegis
Ashore exo-atmospheric defense against short to intermediate-range ballistic missile threats in the later stages of flight.

Aegis Testing (PE 0604878C). MDA is requesting $170.9 million in FY 2021 for the Aegis BMD test program, which supports
IMTP v 21.1. Aegis BMD Flight Test Program performs comprehensive testing of Aegis BMD components and demonstrates their
interoperability with the MDS. Using accredited Modeling and Simulation (M&S), the ground test program provides the evidence
required to transition the capability to the Operational Capacity Baseline. MDA will conduct a flight test (FTM-44) to meet the 2018
NDAA requirement to demonstrate an Aegis SM-3 Block 11A capability against an ICBM-class threat that, if proven, would provide
additional, complementary homeland protection to supplement the currently operational GMD system. MDA will conduct this

demonstration no later than December 2020.
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e Aegis Procurement. MDA requests a total of $619.4 million in FY 2021 for SM-3 Procurement. The request procures 34 Aegis
SM-3 Block IB and 6 Aegis SM-3 Block I1A missiles. Each missile variant can be used on Aegis BMD ships and at the Aegis Ashore
sites in Romania and Poland. The request provides a five-year Multiyear Procurement for Aegis SM-3 Block IB missiles ending in
FY 2023. The procurement budget also requests $104.2 million for Aegis BMD weapon systems consisting of Aegis shipset
equipment, software, and installation materials. The budget also requests $39.1 million for installation of the combat system and

combat structure adaptation at the Aegis Ashore site in Poland.

e Aegis Maintenance and Sustainment. MDA is requesting $80.4 million in FY 2021 in Operation and Maintenance (O&M) funding.
The Aegis BMD program will perform missile recertification, repair efforts, and Ordnance Assessment/Surveillance. This funding
also supports sustainment of BMD Computer Programs, Ship Equipment, and Aegis Ashore Romania, as well as Fleet integration

support.

Also key to regional defense capability is the Terminal High Altitude Area Defense (THAAD) weapon system. THAAD is a globally-
transportable, ground-based missile defense system that is highly effective against short-, medium-, and limited intermediate-range
ballistic missile threats inside and outside the atmosphere in the terminal phase of flight. THAAD provides unique, cost-effective, and
rapidly deployable capability to the Combatant Commanders to deepen, extend, and complement MDS homeland and regional defenses.

MDA currently supports forward-deployment of two batteries stationed in the USINDOPACOM area of responsibility.
Specific to THAAD, MDA'’s request includes:

e Terminal Defense (PE 0603881C). MDA is requesting $412.6 million for THAAD development efforts in FY 2021 (includes
funding for THAAD Homeland Defense Tier). MDA will continue the development of multiple, independent THAAD software
upgrades to address the evolving threat, improve the Warfighter’s defense planning and, improved capability to engage SRBM,
MRBM, and limited IRBM threats. THAAD development and integration will provide enhanced debris mitigation capability, and
improved interoperability with other MDS elements. MDA continues development efforts that provides enhanced THAAD
capability against specific USINDOPACOM threats, integrates THAAD's capability to detect and track threat ballistic missiles at
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longer ranges with the Patriot Advanced Capability-3 Missile Segment Enhancement (PAC-3 MSE) to take advantage of its full
kinematic capability, and integrates MSE launchers and missiles into the THAAD weapon system.

e Terminal Defense Testing (PE 0604876C). MDA requests $7.8 million for Terminal Defense Testing in FY 2021, which supports
IMTP v 21.1. This includes flight testing, ground testing, test operations and infrastructure, wargames and exercises. THAAD will
also start preparation, in FY 2021, for a flight test to demonstrate a simultaneous engagement of an IRBM and a MRBM using a
THAAD interceptor and a Patriot MSE interceptor.

e THAAD Procurement. MDA is requesting $495.4 million for THAAD procurement in FY 2021 for 41 THAAD interceptors,
obsolescence mitigation efforts, production and training support, the THAAD Stockpile Reliability Program, and the initial
procurement of required THAAD Battery Ground Component enhancement modifications to meet growing cyber threats.

e THAAD Operations and Maintenance. MDA is requesting $90.5 million for Operations and Maintenance (O&M) in FY 2021 to
support the maintenance and upkeep of all MDS-unique items of the fielded U.S. THAAD batteries and for all THAAD training
devices. In FY 2021, MDA will provide support to seven THAAD batteries, including the two forward-batteries stationed in the
USINDOPACOM area of responsibility and is prepared to support the U.S. Army in any future deployments around the world.

V. Developing New Capabilities

MDA is investing in advanced technology today to prepare for tomorrow’s threats by improving system performance and effectiveness.

This budget request will continue development of technology improvements for the current MDS, along with breakthrough technologies

for integration into future missile defense architectures. These efforts include, but are not limited to, advanced discrimination techniques,

and hypersonic defense technology. MDA is investigating solutions that reduce the cost per kill while addressing MDS performance
gaps, to improve homeland defense performance at dramatically reduced cost.

e Hypersonic Defense (PE 0604181C). MDA requests $206.8 million for FY 2021 for Hypersonic Defense. MDA continues to define
concepts and develop engineering requirements for future missile defense configurations that keep pace with evolving threats. MDA
will pursue a Regional Glide Phase Weapon System for hypersonic defense and leverage existing systems, while developing and

10
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maturing technologies that augment future hypersonic defense architectures. These integrated sets of enhancements will provide

incremental capabilities measured by progress and knowledge points.

e Technology Maturation Initiatives (PE 0604115C). MDA is requesting $67.4 million in FY 2021 for Technology Maturation
Initiatives (TMI). TMI includes demonstration of sensor capabilities against ballistic targets and advanced threats to improve
tracking performance and operational utility. MDA will begin integration of an advanced sensor system on an aircraft mounted pod
and conduct active ground tests and subsystem level flight tests to improve tracking precision to Aegis engage-on-remote and
discrimination performance levels with the goal of integrating the advanced sensor technologies into future missile defense platforms

and architectures.

e Advanced Research Program (PE 0603180C). MDA is requesting $18.7 million in FY 2021, to conduct innovative research and
development with small businesses, universities, and international partners to seek emerging technology and advance future missile
defense capabilities. MDA continues to capitalize on the creativity and innovation of the nation’s small business community,

academia, and other partners to enhance missile defense.

e Common Kill Vehicle Technology (PE 0603294C). MDA is requesting $11.1 million in FY 2021, to pursue multiple component
and weapon system technology risk reduction efforts. The efforts pursued under the Common Kill Vehicle Technology program
element will develop weapon systems concepts, identify key technology gaps, and mature technologies that reduce or eliminate these
performance gaps. In addition, these efforts will help in the development of system requirements that are feasible and affordable for

the engineering, manufacturing and development of future missile defense weapon systems.

e Advanced Concepts & Performance Assessment (PE 0603176C). MDA is requesting $14.9 million in FY 2021 to centralize
advanced technology concept modeling, simulation, and performance analysis. Advanced Concepts & Performance Assessment’s
focus is on the exploration of novel and emerging capabilities that may have the potential to enhance missile defense. The request
will fund independent government assessments of industry sensor, directed energy, and weapon system technology concepts and
mature related tracking, discrimination, and sensor fusion algorithms. Assessment activities include development of Hypersonic

11

Volume 2a - xlv




Missile Defense Agency

Defense, Artificial Intelligence and Machine Learning Initiatives, and Left-through-Right Integration key technology areas. The
innovative structured concept definition and assessment methodology enables MDA to validate focus areas, verify contractor
technology solutions, and evaluate promising concepts for use in future missile defense architectures. This program element supports

the monitoring and tracking of cybersecurity mitigations, as well as the exploration of cyber effects on emerging technology.
V. Space

e Space Program (PE 1206895C). MDA is requesting $32.1 million in FY 2021 for BMD Space Programs. This request funds the
Spacebased Kill Assessment (SKA) project, which uses a network of fast rate infrared sensors hosted on commercial satellites to
deliver a hit and kill assessment capability for homeland defense. As MDA’s pathfinder program to host military payloads on
commercial satellites, SKA proved that commercial hosting can deploy assets on orbit quickly —around half the time of the average
traditional space program — and at significant cost savings. SKA sensors on orbit today have participated successfully in a variety
of MDA flight tests and engineering activities, to include the collection of data for hit assessment in FTG-11. In FY 2021 MDA will
develop and ground test hit assessment algorithms, and continue integration of SKA messages into the MDS in support of its efforts
to add the SKA capability to the operational MDS.

e Space Tracking and Surveillance System (STSS) satellite operations and sustainment (PE 1206893C). MDA is requesting
$34.1 million in FY 2021for STSS operations and sustainment. STSS consists of two satellites operating in Low Earth Orbit and
provides risk reduction data for a future operational MDS tracking and surveillance constellation in the areas of sensor management,
target signatures, discrimination, scene characterization, and fire control loop closure. STSS will continue participating in MDA test
events and data collections providing battlespace awareness, technical intelligence, and space situational awareness to the
Warfighter. This request also funds the Missile Defense Space Center (MDSC), which provides a collaborative environment to
exploit and integrate STSS and other national security space assets for ballistic missile defense. Both the STSS program and the
MDSC also support concept development activities for space sensor architecture studies and analyses to address advanced threats.

V1. Other Program Highlights
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e Radars Program Maintenance and Sustainment supports both homeland and regional defense missions. MDA is requesting
$176.9 million in FY 2021 to sustain AN/TPY-2 radars, COBRA DANE, and the Upgraded Early Warning Radars (UEWR). The
Services and Combatant Commands, with logistical support from MDA, operate AN/TPY-2 (Forward Based Mode) radars in Japan
(two radars), Israel, Turkey, and United States Central Command (USCENTCOM) in support of regional defense. MDA continues
to support the AN/TPY-2 radar (Terminal Mode) as part of forward-deployed THAAD batteries in the USINDOPACOM area of
responsibility.

e Sensors (PE 0603884C). MDA is requesting $282.0 million in FY 2021 to provide software updates for the AN/TPY-2, COBRA
DANE, SBX, and UEWR radars to counter evolving threats, and to develop future radar capabilities through system engineering,
software development, and testing. MDA is investing in a robust sensor architecture that supports MDS weapons systems built on
a foundation of ground-based fire control radars to provide highly accurate midcourse tracking, discrimination and battle damage
assessment for homeland missile defense. The request includes funding for the development of advanced discrimination
algorithms for the AN/TPY-2 and SBX radars to counter evolving threats. The improvements will develop and field integrated
capabilities to improve the MDS ability to identify lethal and non-lethal objects.

e Sensors Test (PE 0604879C). MDA is requesting $76.5 million in FY 2021 for Sensors testing. This includes planning, analysis
and execution of MDS flight test events, including pre- and post-test efforts such as Digital and Hardware-in-the-Loop (HWIL)
System Pre-Mission Tests and System Post-Flight Reconstruction. Sensor tests also provides planning, analysis and execution in
accordance with the ground test Concept of Operations (CONOPS) for MDS-level ground tests identified in the IMTP v 21.1, as
well as support to HWIL infrastructure.

e Command and Control, Battle Management and Communication (C2BMC) (PE 0603896C). MDA is requesting $593.4
million in FY 2021 for C2BMC. C2BMC provides persistent acquisition, tracking, cueing, discrimination, and fire-control quality
data to Aegis BMD, GMD, THAAD, Patriot, and coalition partners to support homeland and regional defense. MDA’s C2BMC

capabilities support Warfighter command, control and battle management needs across the globe by providing the Combatant
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Commander with management and user nodes, the BMD planner, situational awareness tools, and battle management capability to
support global missile defense situational awareness, coalition operations, weapons release authority for homeland defense, and to
control and task a variety of MDS radars. C2BMC operators and maintainers deploy to some of the world's most threatening regions,
and continue to provide around-the-clock support to the local commanders. In FY 2021, MDA will sustain the C2BMC fielded
capability (Spiral 8.2-3) in USNORTHCOM, USINDOPACOM, USEUCOM and USCENTCOM Areas of Responsibilities, which
includes the following capability: Mobile Sensor Phase 1 and BMDS Overhead Persistent Infra-Red Architecture (BOA) 6.1 track
data to the MDS; support for Space Situational Awareness with Hardened AN/TPY-2 radars; and Aegis engage-on-remote, which
can provide a seven-fold increase in defended area coverage when compared to individual weapon system organic capability; and
provide Protected Anti-Scintillation Anti-Jam Net-Centric support for continued communications between sites and Combatant
Commands. MDA will continue development of Spiral 8.2-5, which integrates LRDR into the MDS for support of homeland
defense. This spiral provides initial situational awareness and tracking capability for hypersonic threats; significantly expands Space
Domain Awareness capabilities for the Air Force with LRDR; integrates the Army's IAMD Battle Management System into the
MDS; and develops Initial MDS System Track for homeland defense. MDA will initiate development tasks for Robust Post Intercept
Assessment supporting our homeland defense focus and MDS shoot-assess-shoot capability. MDA continues to improve the MDS
to keep pace with emerging threats worldwide by investing in the development, integration and testing of advanced algorithms to
improve track and discrimination capabilities and enhance the use of space-based sensor data, using the BOA. Finally, MDA will
continue to update its architecture to increase cybersecurity by assessing the risk of C2BMC architecture against possible attack.
C2BMC capabilities will be involved in multi-agency cyber-focused tests and assessments planned for in FY 2021 to identify and
correct cyber vulnerabilities.

MDA Engineering (PE 0603890C, Budget Projects MD24, MD31, MT23). MDA s requesting $317.7 million in FY 2021 to
perform the system-level engineering required to design, build, test, assess and field the integrated MDS. MDA Engineering defines

missile defense architectures and functional requirements for integrated MDS capabilities to defeat the evolving threats, enables
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interoperability between U.S. forces and international partners, and drives future capability development from a system perspective
to maximize the effectiveness of missile defense technologies. MDA Engineering also performs pre- and post-mission analysis for
MDS tests, and assesses MDS performance in order to deliver capabilities to the warfighter. MDA employs system-level and
element-level models and simulations to verify MDS performance and assess MDS capability to engage and defeat complex threats
across a spectrum of scenarios that cannot be demonstrated in flight tests. As a result, MDA is able to deliver evolving, integrated,
and layered MDS capabilities to the Warfighter that have been thoroughly assessed and validated through testing and Modeling and
Simulation. In this budget, MDA is continuing to improve both system-level digital simulation and integrated system-level ground
test simulations.

MDA Testing. MDA plans and executes a fully integrated test program that synchronizes the system under test with the Warfighters
trained to operate the system under varying wartime conditions against current and emerging threats. In collaboration with
stakeholders, the IMTP identifies and incorporates all testing requirements into a comprehensive, highly integrated, cost-effective
series of flight tests, ground tests, cybersecurity tests, exercises, and wargames. IMTP Stakeholders, who are also signatories,
include: Director, Operational Test & Evaluation (DOT&E); Deputy Director, Developmental Test, Evaluation and Prototyping
(DDTE&P); Commander, Joint Functional Component Command for Integrated Missile Defense (JFCC IMD) representing
Combatant Commands (CCMD); Commander, Army Test and Evaluation Command (ATEC); Commander, Air Force Operational
Test and Evaluation Center (AFOTEC); Commander, Operational Test and Evaluation Force (COMOPTEVFOR); and Commander,
Joint Interoperability Test Command (JITC). For flight testing, the Agency incorporates the nine operational realism criteria defined
by the Ballistic Missile Defense System Response to National Defense Authorization Act Section 234, for Fiscal Year 2005,
Increasing Operational Realism. For system-level ground testing, all tests culminate in operational testing with Warfighters on
console and independent operational assessments by the MDS Operational Test Agency Team. This ensures that MDS capabilities
are credibly demonstrated and validated prior to delivery to the Warfighter. IMTP v 21.1 supports MDA’s programming strategy
and test priorities. This test program captures new Flight Tests for SM-3 Block I1A production cut-in as well as demonstrations
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against targets with countermeasures; a flight test in support of THAAD 4.0 Global Materiel Release to maintain THAAD annual
test cadence; operational tests for Aegis BMD Baseline 5.4.1 and a demonstration of regional/theater air and missile defense
capabilities; updates on planning for cybersecurity testing through the Future Years Defense Plan (FYDP); refinements on test
planning for system-level ground testing; updates to reflect the GMD test program plan; and an investment in the development of
the Modified Ballistic Re-entry Vehicles (MBRV) Front End for future testing. MDA also allocates funding for hypersonic partner
flight tests in FY 2021 to be identified, requirements defined, and assets deconflicted.

e Israeli Programs. MDA’s work with the Israeli Missile Defense Organization is a testament to the strong missile defense partnership
we maintain with Israel. MDA is requesting $500 million for Israeli programs in FY 2021. This funding level remains consistent
with the Memorandum of Understanding that the United States and Israel signed in 2016. This budget continues MDA's longstanding
support of U.S.-Israeli Cooperative Programs, to include the co-development and co-production of the David's Sling Weapon System
to the Arrow Weapon System. The Department continues to support co-production efforts for the Iron Dome program to provide
critical defense against short-range rockets and artillery. In FY 2021, the MDA budget will also support several flight tests across
the Israeli portfolio. These continued joint efforts provide Israel with a three-tiered defense to defend itself from ballistic missiles,

rockets, and cruise missiles and ensures Israel maintains its qualitative military edge against its advisories.

VII. Summary

MDA requests $9.187 billion in FY 2021 for comprehensive missile defense development efforts to build warfighter confidence through
focus on readiness and sustainment, increase capability and capacity of fielded homeland and regional defense systems, and increase
the speed of delivery of advanced technology to counter the advanced missile threat.

16

Volume 2a - |




Missile Defense Agency
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FY 2021- FY 2025 Appropriation Summary
R-1 Exhibit
($ Thousands)
Appropriation Summary Based on OFFLINE PB21 FY21-FY25 R33 - 01/21/2020
. . . OFFLINE PB21 FY21-| OFFLINE PB21 FY21{ OFFLINE PB21 FY21- OFFLINE PB21 FY21{ OFFLINE PB21 FY21- OFFLINE PB21 FY21{ OFFLINE PB21 FY21
Fiscal Year Amount Based on Business Rule CPS Version:
FY25 R33 FY25 R33 FY25 R33 FY25 R33 FY25 R33 FY25 R33 FY25 R33
Qs Program | Budget Program Budget FY19 Actual FY20 FY21 FY22 FY23 FY24 FY25 FY21-25
Number Element Project Activity
0&M
11A | 0208866C 0&M NA 471,048 541,326 505,858 553,445 580,210 698,643 651,897 2,990,053
MDO08  [Ground Base Midcourse NA 139,204 152,504 158,054 175,511 179,368 219,013 169,852 901,798
MDO7 |THAAD NA 87,560 86,743 90,496 95,405 98,913 109,655 113,465 507,934
MDO0S |AEGIS NA 77,435 74,887 80,440 74,591 78,655 81,639 80,949 396,274
MD11 |BMDS AN/TPY-2 Radars NA 166,849 227,192 176,868 207,938 223,274 288,336 287,631 1,184,047
Budget Activity 00 Total NA 471,048 541,326 505,858 553,445 580,210 698,643 651,897 2,990,053
0&M Total NA 471,048 541,326 505,858 553,445 580,210 698,643 651,897 2,990,053
Procurement
42 0208866C PROCUREMENT 01 2,572,400 1,724,734 1,458,169 1,179,552 1,208,278 2,343,046 2,350,770 8,539,815
MDO7  |THAAD 01 1,025,804 407,203 495,396 341,042 328,354 374,424 425,125 1,964,341
MDO8 [Ground Based Midcourse 01 520,464 285,471 0 0 10,225 2,130 36,400 48,755
MDO0S  |AEGIS BMD 01 706,366 433,369 401,096 365,555 413,428 440,949 438,624 2,059,652
MD11 |BMDS Sensors 01 13,585 10,046 0 5,593 22,145 17,065 17,009 61,812
MD14  [SM-3 Block 1A 01 0 238,000 218,322 131,869 127,027 1,180,110 1,108,168 2,765,496
MD26 |Arrow 3 Upper Tier System 01 80,000 55,000 77,000 62,000 90,000 90,000 90,000 409,000
MD34 [Short Range Ballistic Missile Defense (SRBMD)(David's Sling Weapon Sy 01 50,000 50,000 50,000 30,000 30,000 30,000 30,000 170,000
MD73  [Aegis Ashore Phase |lI 01 15,000 25,659 39,114 26,248 3,891 2,400 980 72,633
MD83  |lron Dome 01 70,000 95,000 73,000 108,000 80,000 80,000 80,000 421,000
MD90 [Aegis BMD Hardware and Software 01 91,181 124,986 104,241 109,245 103,208 125,968 124,464 567,126
Budget Activity 01 Total 01 2,572,400 1,724,734 1,458,169 1,179,552 1,208,278 2,343,046 2,350,770 8,539,815
Procurement Total 01 2,572,400 1,724,734 1,458,169 1,179,552 1,208,278 2,343,046 2,350,770 8,539,815
RDT&E
30 | 0603176C Advanced Concepts and Performance Assessment 03 12,720 46,201 14,910 15,178 16,205 16,879 17,300 80,472
MD71 [Advanced Concepts and Performance Assessments 03 11,350 11,552 11,637 11,872 12,086 12,444 12,709 60,748
MD40 _|Program-Wide Support 03 605 605 592 602 652 864 944 3,654
MC71  |Cyber Operations 03 765 34,044 2,681 2,704 3,467 3,571 3,647 16,070
31 | 0603178C Weapons Technology 03 13,400 0 0 0 0 0 0 0
MD72 [Interceptor Technology 03 13,400 0 0 0 0 0 0 0
32 [ 0603180C Advanced Research 03 42,100 27,674 18,687 18,883 18,975 19,720 20,222 96,487
MD25 [Advanced Technology Development 03 41,196 26,793 17,945 18,134 18,212 18,711 19,119 92,121
MD40 _|Program-Wide Support 03 904 881 742 749 763 1,009 1,103 4,366
39 | 0603294C Common Kill Vehicle Technology 03 55,549 13,600 11,058 10,996 11,052 11,290 11,563 55,959
MD85 _|Common Kill Vehicle Technology 03 49,509 10,941 10,619 10,560 10,608 10,712 10,932 53,431
MD40  [Program Wide Support 03 6,040 2,659 439 436 444 578 631 2,528
Budget Activity 03 Total 03 123,769 87,475 44,655 45,057 46,232 47,889 49,085 232,918
120 [ 0305103C Cyber Security Initiative 04 961 11,138 1,148 1,172 1,194 1,231 1,255 6,000
MDCS _|Cyber Security Initiative 04 961 11,138 1,148 1,172 1,194 1,231 1,255 6,000
76 | 0603881C Ballistic Missile Defense Terminal Defense Segment 04 383,369 306,761 412,627 340,071 302,279 204,986 227,970 1,487,933
MDO7 _ |THAAD 04 224,495 194,752 360,233 313,000 280,307 188,601 208,923 1,351,064
MC07  |Cyber Operations 04 6,087 13,580 9,806 12,325 8,544 4,595 5,286 40,556
MDO06 [Patriot Advanced Capability-3 (PAC-3) 04 144,054 90,404 26,198 1,251 1,274 1,300 1,326 31,349
MD40  |Program-Wide Support 04 8,733 8,025 16,390 13,495 12,154 10,490 12,435 64,964
77 | 0603882¢ Ballistic Missile Defense Midcourse Defense Segment 04 790,316 1,303,716 1,004,305 776,125 726,566 767,592 1,068,536 4,343,124
MDO8  [Ground Based Midcourse 04 725,790 1,186,995 919,589 710,948 662,265 696,270 987,209 3,976,281
MCO08 _|Cyber Operations 04 34,472 63,407 44,824 34,378 35,086 32,041 31,399 177,728
MD40  [Program-Wide Support 04 30,054 53,314 39,892 30,799 29,215 39,281 49,928 189,115
79 | 0603884C Ballistic Missile Defense Sensors 04 382,759 352,288 281,957 576,699 656,539 574,703 593,592 2,683,490
MD11 [BMDS Radars 04 360,338 311,998 269,199 552,234 633,753 555,360 571,096 2,581,642
MC11 |Cyber Operations 04 6,053 28,506 1,558 1,580 1,614 1,191 5,390 11,333
MD40  |Program-Wide Support 04 16,368 11,784 11,200 22,885 21,172 18,152 17,106 90,515
80 | 0603890C BMD Enabling Programs 04 614,855 634,449 599,380 552,815 544,582 560,863 582,675 2,840,315
MD24  [System Engineering & Integration 04 205,845 164,291 160,678 147,997 147,202 156,300 162,148 774,325
MT23  |Enabling - Test 04 38,699 59,029 49,293 45,398 49,007 49,922 52,408 246,028
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Appropriation Summary Based on OFFLINE PB21 FY21-FY25 R33 - 01/21/2020

. . . OFFLINE PB21 FY21-| OFFLINE PB21 FY21{ OFFLINE PB21 FY21- OFFLINE PB21 FY21{ OFFLINE PB21 FY21- OFFLINE PB21 FY21{ OFFLINE PB21 FY21
Fiscal Year Amount Based on Business Rule CPS Version:
FY25 R33 FY25 R33 FY25 R33 FY25 R33 FY25 R33 FY25 R33 FY25 R33
Qs Program | Budget Program Budget FY19 Actual FY20 FY21 FY22 FY23 FY24 FY25 FY21-25
Number Element Project Activity
MD28 |[Intelligence & Security 04 46,628 43,851 42,501 42,698 43,312 46,345 52,063 226,919
MD30 [BMD Information Management Systems 04 76,997 84,525 84,753 85,475 80,309 81,248 83,249 415,034
MC30  |Cyber Operations 04 97,405 117,100 64,659 67,264 68,130 69,815 71,257 341,125
MD31 [Modeling & Simulation 04 79,982 88,487 107,710 88,557 77,761 70,661 69,913 414,602
MC31 Engineering Cyber Operations 04 20,559 23,618 35,709 22,911 25,706 25,689 27,007 137,022
MD32 |Quality, Safety, and Mission Assurance 04 28,190 29,986 30,269 30,578 31,258 32,181 32,846 157,132
MD40  [Program-Wide Support 04 20,550 23,562 23,808 21,937 21,897 28,702 31,784 128,128
81 | 0603891C Special Programs - MDA 04 418,722 512,098 420,216 448,064 386,824 313,780 301,189 1,870,073
MD27  [Special Programs 04 418,722 512,098 420,216 448,064 386,824 313,780 301,189 1,870,073
82 | 0603892C AEGIS BMD 04 724,731 737,269 814,936 674,825 553,402 478,000 449,145 2,970,308
MDO0S  |Aegis BMD 04 229,791 274,932 405,041 366,322 327,247 258,300 248,567 1,605,477
MGO09 [Aegis BMD SM-3 Development Articles 04 79,686 0 0 0 0 0 0 0
MMO09  [Aegis BMD SM-3 Development 04 187,879 253,244 201,970 102,453 28,969 14,285 7,954 355,631
MC09 | Cyber Operations 04 13,005 19,617 29,392 38,348 48,632 46,252 28,946 191,570
MX09  |Aegis BMD Development Support 04 179,320 163,628 148,030 140,923 126,302 134,702 139,178 689,135
MD40 [Program-Wide Support 04 35,050 25,848 30,503 26,779 22,252 24,461 24,500 128,495
83 0603896C Ballistic Missile Defense Command and Control, Battle Management & 04 500,965 549,756 593,353 593,330 546,471 581,376 543,971 2,858,501
MDO1 [Command & Control, Battle Management, Communications (C2BMC) 04 295,608 313,562 367,380 351,374 309,375 330,737 289,908 1,648,774
MCO01 |Cyber Operations 04 17,468 33,012 12,658 21,742 16,403 14,657 14,987 80,447
MTO1 C2BMC Test 04 53,690 64,624 61,264 65,861 59,880 60,784 63,901 311,690
MX01 Command & Control, Battle Management, Communications (C2BMC) [ 04 112,909 114,876 128,482 130,808 138,840 145,446 145,502 689,078
MD40 [Program-Wide Support 04 21,290 23,682 23,569 23,545 21,973 29,752 29,673 128,512
84 0603898C Ballistic Missile Defense Joint Warfighter Support 04 48,401 51,532 49,560 51,735 51,059 53,133 54,023 259,510
MDO3  [Joint Warfighter Support 04 14,914 16,904 14,903 16,336 15,018 15,399 15,332 76,988
MTO03  [Joint Warfighter Support Test 04 31,132 32,278 32,531 33,187 33,826 34,848 35,574 169,966
MCO03  |Cyber Operations 04 150 156 157 159 162 167 170 815
MD40  [Program-Wide Support 04 2,205 2,194 1,969 2,053 2,053 2,719 2,947 11,741
85 | 0603904C Missile Defense Integration and Operations Center (MDIOC) 04 51,689 56,161 55,356 55,721 57,457 59,798 61,334 289,666
MD22 Missile Defense Integration and Operations Center (MDIOC) 04 45,117 53,103 52,519 52,860 54,484 56,054 57,290 273,207
MC22  |Cyber Operations 04 595 634 638 650 663 684 698 3,333
MD40  [Program-Wide Support 04 5,977 2,424 2,199 2,211 2,310 3,060 3,346 13,126
86 [ 0603906C Regarding Trench 04 16,512 22,424 11,863 12,192 12,424 12,802 13,067 62,348
MD35 [Regarding Trench 04 16,512 22,424 11,863 12,192 12,424 12,802 13,067 62,348
87 [ 0603907¢C Sea Based X-Band Radar (SBX) 04 125,900 128,156 118,318 135,931 131,510 145,582 169,980 701,321
MX46  |Sea Based X-Band Radar Development Support 04 119,789 123,089 113,618 130,537 126,222 138,132 160,708 669,217
MD40 _|Program-Wide Support 04 6,111 5,067 4,700 5,394 5,288 7,450 9,272 32,104
88 | 0603913C Israeli Cooperative Programs 04 300,000 300,000 300,000 300,000 300,000 300,000 300,000 1,500,000
MD26 _ |Arrow Weapon System 04 163,000 159,000 173,000 173,000 173,000 173,000 173,000 865,000
MD34  [Short Range Ballistic Missile Defense (SRBMD)(David's Sling Weapon Sy 04 137,000 141,000 127,000 127,000 127,000 127,000 127,000 635,000
89 [ 0603914C Ballistic Missile Defense Test 04 510,292 399,738 378,302 385,910 396,524 394,949 417,261 1,972,946
MT04 BMDS Test Program 04 465,268 371,710 354,569 361,796 371,778 365,669 385,245 1,839,057
MC04  |Cyber Operations 04 30,419 12,524 8,706 8,800 8,802 9,069 9,256 44,633
MD40  [Program Wide Support 04 14,605 15,504 15,027 15,314 15,944 20,211 22,760 89,256
90 [ 0603915¢ Ballistic Missile Defense Targets 04 561,349 542,939 536,133 593,939 519,028 520,625 540,675 2,710,400
MCO05  |Cyber Operations 04 6,236 913 1,698 1,744 1,786 1,828 1,860 8,916
MTO5  |BMDS Targets Program 04 538,644 521,181 513,139 568,626 496,372 492,154 509,322 2,579,613
MD40  [Program Wide Support 04 16,469 20,845 21,296 23,569 20,870 26,643 29,493 121,871
95 [ 0604115¢ Technology Maturation Initiatives 04 312,074 264,520 67,389 73,214 97,454 60,156 56,076 354,289
MD98  [Directed Energy Demonstrator Development 04 224,771 116,266 0 0 0 0 0 0
MD99 Discrimination Sensor Demonstrator Development 04 74,710 132,187 64,237 69,845 93,065 56,599 52,528 336,274
MT99  [Technology Maturation Initiatives Test 04 502 6,324 0 0 0 0 0 0
MC98 Cyber Operations 04 5,430 475 475 464 470 479 489 2,377
MD40  |Program Wide Support 04 6,661 9,268 2,677 2,905 3,919 3,078 3,059 15,638
98 [ o604181C Hypersonic Defense 04 132,612 390,204 206,832 107,521 111,084 115,487 118,333 659,257
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MD29 |Hypersonic Defense 04 127,222 383,506 196,749 103,254 106,617 109,577 111,878 628,075
MD40  |Program Wide Support 04 5,390 6,698 10,083 4,267 4,467 5,910 6,455 31,182
105 | 0604672C Homeland Defense Radar-Hawaii 04 70,735 188,480 0 0 0 0 0 0
MD41 [Homeland Defense Radar - Hawaii (HDR-H) 04 70,735 181,667 0 0 0 0 0 0
MD40 |Program-Wide Support 04 0 6,813 0 0 0 0 0 0
106 | 0604673C Pacific Discriminating Radar 04 14,453 6,711 0 0 0 0 0 0
MD51  |Pacific Radar (PAC Radar) 04 14,453 5,156 0 0 0 0 0 0
MD40  [Program Wide Support 04 0 1,555 0 0 0 0 0 0
110 | 0604873C Long Range Discrimination Radar (LRDR) 04 172,705 136,423 137,256 118,787 90,299 60,251 41,726 448,319
MD96 [Long Range Discrim Radar (LRDR) 04 164,759 131,446 131,804 114,073 86,668 57,168 39,450 429,163
MD40  [Program Wide Support 04 7,946 4,977 5,452 4,714 3,631 3,083 2,276 19,156
111 | 0604874C Improved Homeland Defense Interceptors 04 407,858 515,000 664,138 921,349 1,339,439 856,712 1,258,000 5,039,638
MD97 Improved HD Interceptors 04 385,978 36,581 0 0 0 0 0 0
MD80 Next Generation Interceptor Development (NGI) 04 0 465,000 637,759 884,785 1,285,581 841,322 1,258,000 4,907,447
MD40  [Program Wide Support 04 21,880 13,419 26,379 36,564 53,858 15,390 0 132,191
112 | 0604876C Ballistic Missile Defense Terminal Defense Segment Test 04 57,972 25,137 7,768 72,388 74,306 60,179 19,877 234,518
MTO7  |THAAD Test 04 54,845 24,417 7,459 69,515 71,318 57,099 18,793 224,184
MD40  [Program Wide Support 04 3,127 720 309 2,873 2,988 3,080 1,084 10,334
113 | 0604878C Aegis BMD Test 04 92,160 169,822 170,880 191,744 163,103 179,877 217,735 923,339
MC13  |Network _System Certification and Accreditation - C&A 04 0 0 634 645 662 673 697 3,311
MTO09  |AEGIS BMD Test 04 88,937 163,861 163,458 183,490 155,883 169,999 205,161 877,991
MD40  |Program Wide Support 04 3,223 5,961 6,788 7,609 6,558 9,205 11,877 42,037
114 | 0604879C Ballistic Missile Defense Sensor Test 04 71,905 105,530 76,456 99,138 131,191 122,983 124,398 554,166
MT11 BMDS Radars Test 04 67,093 101,053 73,419 95,204 125,916 116,689 117,612 528,840
MD40  [Program Wide Support 04 4,812 4477 3,037 3,934 5,275 6,294 6,786 25,326
115 [ 0604880C Land Based SM-3 (LBSM3) 04 25,200 38,352 56,628 43,742 29,073 31,507 27,908 188,858
MD68  [AEGIS Ashore 04 20,840 33,741 51,764 41,043 26,652 28,638 25,129 173,226
MC68 Cyber Operations 04 2,901 2,980 2,615 963 1,252 1,257 1,257 7,344
MD40  [Program-Wide Support 04 1,459 1,631 2,249 1,736 1,169 1,612 1,522 8,288
116 | 0604887C Ballistic Missile Defense Midcourse Defense Segment Test 04 72,634 98,139 67,071 63,240 61,200 79,139 33,282 303,932
MTO08 Midcourse Test 04 69,004 95,231 64,407 60,730 58,739 75,089 31,467 290,432
MD40 |Program Wide Support 04 3,630 2,908 2,664 2,510 2,461 4,050 1,815 13,500
117 | 0604894C Multi Object Kill Vehicle 04 5,754 0 0 0 0 0 0 0
MD85 _ |Multi Object Kill Vehicle 04 5,384 0 0 0 0 0 0 0
MD40  [Program-Wide Support 04 370 0 0 0 0 0 0 0
122 [ 1206893C Space Tracking and Surveillance System 04 36,114 36,349 34,144 34,657 35,268 36,627 37,734 178,430
MD12  |Space Tracking and Surveillance System (STSS) 04 31,448 32,633 32,044 32,439 32,989 33,836 34,740 166,048
MC12  |Cyber Operations 04 2,925 2,190 744 843 861 917 936 4,301
MD40  |Program-Wide Support 04 1,741 1,526 1,356 1,375 1,418 1,874 2,058 8,081
123 | 1206895C Ballistic Missile Defense System Space Programs 04 96,146 140,565 32,068 28,591 41,201 39,090 39,630 180,580
MD33  |MD Space Exp Center (MDSEC) 04 17,406 26,013 30,408 27,060 39,139 36,670 37,040 170,317
MD42  [Hypersonic & Ballistic Tracking Space Sensor (HBTSS) Prototyping 04 0 108,000 0 0 0 0 0 0
MD37 |Space Sensor Layer 04 73,000 0 0 0 0 0 0 0
MC33  |MD Space Exp Center (MDSEC) 04 5,000 5,380 386 396 405 420 428 2,035
MD40  |Program-Wide Support 04 740 1,172 1,274 1,135 1,657 2,000 2,162 8,228
Budget Activity 04 Total 04 6,999,143 8,023,657 7,098,084 7,252,900 7,359,477 6,611,428 7,299,372 35,621,261
163 | 0605502C Small Business Innovation Research - MDA 06 91,161 0 0 0 0 0 0 0
MD45 |Small Business Innovation Research 06 91,161 0 0 0 0 0 0 0
178 [ 0606942C Assessments and Evaluations Cyber Vulnerabilities 06 3,400 0 0 0 0 0 0 0
MC39 |Assessment and Evaluation of Cyber Vulnerabilities 06 3,400 0 0 0 0 0 0 0
194 | 0901598C Management HQ - MDA 06 28,626 27,065 26,902 26,708 26,364 26,495 27,036 133,505
MD38 Management Headquarters 06 28,626 27,065 26,902 26,708 26,364 26,495 27,036 133,505
Budget Activity 06 Total 06 123,187 27,065 26,902 26,708 26,364 26,495 27,036 133,505
RDT&E Total 06 7,246,099 8,138,197 7,169,641 7,324,665 7,432,073 6,685,812 7,375,493 35,987,684
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MILCON
| 0603882C MID-COURSE MILCON NA 8,000 0 48,000 0 0 0 0 48,000
MMO8 [Missile Defense Complex, Ft. Greely, AK NA 8,000 0 48,000 0 0 0 0 48,000
| 0603884C SENSORS MILCON NA 174,000 0 0 0 0 0 0 0
MM11 |Long Range Discrimination Radar Cmplx, Clear AFS, AK NA 174,000 0 0 0 0 0 0 0
[ 22299902 MINOR MILCON NA 10,000 10,000 4,922 4,531 4,783 4,976 4,762 23,974
MM14  [Minor MILCON NA 10,000 10,000 4,922 4,531 4,783 4,976 4,762 23,974
| 31299903 MILCON PLANNING and DESIGN NA 6,184 35,472 0 0 0 0 40 40
MM32 _ [MILCON Planning Design NA 6,184 35,472 0 0 0 0 40 40
Budget Activity 00 Total NA 198,184 45,472 52,922 4,531 4,783 4,976 4,802 72,014
MILCON Total NA 198,184 45,472 52,922 4,531 4,783 4,976 4,802 72,014
Program Total 10,487,731 10,449,729 9,186,590 9,062,193 9,225,344 9,732,477 10,382,962 47,589,566
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789654Reporting
Requirement Reference

Reporting Requirement Language

Budget Documentation
Location

FY20 House (HAC-D)
Appropriations H Rept.
116-84, pp. 5

At the time the President submits the budget request for fiscal year 2021, the Secretary of Defense is
directed to transmit to the congressional defense committees budget justification documents to be known as
the M-1 and O-1, which shall identify, at the budget activity, activity group, and sub-activity group level,
the amounts requested by the President to be appropriated to the Department

of Defense for military personnel and operation and maintenance in any budget request, or amended budget
request, for fiscal year 2021.

Submitted in the FY2021
Budget Justification Materials

FY20 National Defense
Authorization Act -
Sec. 1683

Acceleration of the deployment of persistent space-based sensor architecture (sec. 1673)

The provision would also require the Comptroller and the Director for Cost Assessment and Program
Evaluation to certify to the congressional defense committees whether the HBTSS program is fully funded
in the future years defense program submitted with the fiscal year 2021 budget request. The provision
would also require the Director of the MDA to begin on-orbit testing of an HBTSS no later than December
31, 2021. Finally, the provision would require the Secretary to submit a report on efforts relating to space-
based sensing and tracking capabilities for missile defense at the MDA, the Defense Advanced Research
Projects Agency, the Air Force, and the Space Development Agency.

Submitted with the fiscal year
2021 budget request.

FY16 National Defense
Authorization Act (HR
1735), pp. 1056-1059

SEC. 1684. ADDITIONAL MISSILE DEFENSE SENSOR COVERAGE FOR PROTECTION OF
UNITED STATES HOMELAND

(b) STUDIES AND EVALUATIONS ON HOMEPORT OF SEA-BASED X-BAND RADAR.—Not later
than 60 days after the date of the enactment of this Act, the Director of the Missile Defense Agency shall
commence any siting studies, environmental impact assessments or statements required pursuant to the
National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.) that have not otherwise been prepared,
homeport agreements for sea-based X-band radar support, evaluations of any needed pier modifications,
and evaluations of any communications capabilities or other requirements to carry out the reassignment of
the homeport of the sea-based X-band radar to a homeport on the East Coast of the United States.

(c) POTENTIAL FUTURE MISSILE DEFENSE SENSOR SITES.—

(1) EVALUATION.— Not later than March 31, 2016, the Director shall commence a study to evaluate at
least three possible additional locations (in or outside the United States), selected by the Director, that
would be best suited for future deployment of an advanced missile defense sensor site optimized against
threats from Iran.

(2) ENVIRONMENTAL IMPACT STATEMENTS.— Except as provided by paragraph (3), the evaluation
under paragraph (1) shall include an environmental impact statement or other analysis in accordance with
the National Environmental Policy Act of 1969 (42 U.S.C. 4321 et seq.) for each location included in the
evaluation.

(3) EXCEPTION.—If an environmental impact statement or other analysis described in paragraph

(2) has already been prepared, or is not required by law, for a location included in the evaluation under
paragraph (1), the Director shall not be required to carry out paragraph (2) with respect to such location.
(d) DEPLOYMENT OF ADDITIONAL COVERAGE.— (1) DEPLOYMENT.—Not later than December
31, 2020, the Director, in cooperation with the relevant combatant command, shall deploy a long-range

Submitted in the FY2021
Budget Justification Materials
in PE 0603890C (BMD
Enabling Programs) and PE
0603884C (BMD Sensors)
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discrimination radar or other appropriate sensor capability in a location optimized to support the defense of
the homeland of the United States from emerging long-range ballistic missile threats from Iran.

(2) SEA-BASED X-BAND RADAR.—If the Director carries out paragraph (1) by reassigning the
homeport of the sea-based X-band radar, the Director and the Secretary of the Navy may not carry out such
reassignment until the date on which the Director certifies to the congressional defense committees that
Hawaii will have adequate missile defense coverage prior to such reassignment.

(e) SUBMISSION OF INFORMATION.—

(1) REPORT.— Not later than December 31, 2018, the Director shall submit to the congressional defense
committees a report containing the following:

(A) The findings of the study conducted under paragraph (1) of subsection (c), including any environmental
impact statements or analyses required by paragraph (2) of such subsection.

(B) Notification of the manner in which Hawaii is being provided ballistic missile defense coverage.

(2) PLAN.— In the budget justification materials submitted to Congress in support of the budget for each
of fiscal years 2017 through 2020 submitted by the President to Congress under section 1105 of title 31,
United States Code, the Director shall include—

(A) the plan of the Director to carry out subsection (d); and

(B) an update on the progress of the Director in implementing subsections (b) and (c).

FYO04 National Defense
Authorization Act (H.R.
1588) Report 108-354, pp.
30-31

BUDGET JUSTIFICATION MATERIALS

In the budget justification materials submitted to Congress in support of the Department of Defense budget
for any fiscal year (as submitted with the budget of the President under section 1105(a) of title 31), the
Secretary of Defense shall specify, for each ballistic missile defense system element for which the Missile
Defense Agency is engaged in planning for production and initial fielding, the following information: (1)
The production rate capabilities of the production facilities planned to be used for production of that
element. (2) The potential date of availability of that element for initial fielding. (3) The estimated date on
which the administration of the acquisition of that element is to be transferred from the Director of the
Missile Defense Agency to the Secretary of a military department.

MDA to provide BMDS
Accountability Report (BAR)
to Congressional Defense
Committees. The BAR
partially satisfies the
requirement through its
schedule baseline.

Exhibit P-21 — Budget
Production Schedule

FY04 National Defense
Authorization (H.R.

1588), Report 108-354, pp.
30-31

FUTURE-YEARS DEFENSE PROGRAM

The Sec