TITLE II—RESEARCH, DEVELOPMENT, TEST,
AND EVALUATION

Subtitle A—Authorization of Appropriations

Authorization of appropriations (sec. 201)

The committee recommends a provision that would authorize the
appropriations for research, development, test, and evaluation ac-
tivities at the levels identified in section 4201 of division D of this
Act.

Subtitle B—Program Requirements, Restrictions, and
Limitations

Designation and activities of senior officials for critical
technology areas supportive of the National Defense
Strategy (sec. 211)

The committee recommends a provision that would require the
Under Secretary of Defense for Research and Engineering
(USD(R&E)) to designate a group of senior Department of Defense
officials who would be responsible for coordinating research and en-
gineering in technology areas deemed critical to the National De-
fense Strategy (NDS). Each of the designated senior officials would
be responsible for a particular technology area and would continu-
ously and iteratively build the pathways necessary to develop new
technologies vital to the modernization priorities of the NDS. The
officials’ responsibilities would encompass technical, logistical, and
financial dimensions and would include coordination with inter-
national, interagency, and private sector organizations. The provi-
sion would also require the designated senior officials to coordinate
with the appropriate intelligence agencies to develop direct com-
parisons between the capabilities of the United States and the ad-
versaries of the United States.

The provision would also require that the USD(R&E) provide an
annual report to the congressional defense committees regarding
successful advances in research and engineering and technology
transition and adoption following the implementation of the provi-
sion.

The committee notes the USD(R&E) has currently assigned a
group of senior officials that serve as Assistant Directors (ADs) or
Technical Directors (TDs) for the NDS modernization priorities.
The committee believes that these ADs and TDs play a valuable
role in building roadmaps to develop critical technologies while si-
multaneously coordinating efforts across the military services and
the Department of Defense. The committee further notes that the
recruitment of ADs and TDs with deep knowledge of and expertise
in their designated technology areas is key to ensuring the effective
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development and coordination of these technologies’ development
across the Department of Defense. The committee is encouraged by
the impressive backgrounds of the current ADs and TDs and be-
lieves that these positions should be further formalized to institu-
tionalize their roles and responsibilities. The committee believes
that all DOD S&T organizations should coordinate appropriate
S&T activities with these senior officials.

The committee directs the Under Secretary of Defense for Re-
search and Engineering to provide each fiscal year, not later than
30 days after the date on which the budget justification materials
are submitted to Congress in support of the Department of Defense
budget, until December 1, 2025, to the congressional defense com-
mittees a briefing on the technology roadmaps and the findings of
the most recent review conducted of the relevant research and en-
gineering budgets, including a list of projects and activities with
unwarranted or inefficient duplication.

Governance of fifth-generation wireless networking in the
Department of Defense (sec. 212)

The committee recommends a provision that would establish a
cross-functional team (CFT) for fifth-generation wireless net-
working and designate the Chief Information Officer (CIO) of the
Department of Defense, in carrying out the responsibilities estab-
lished in section 142 of title 10, United States Code, to lead the
CFT and serve as the senior designated official for fifth-generation
wireless networking policy, oversight, guidance, and coordination in
the Department.

The committee commends the Department of Defense, in par-
ticular the Under Secretary of Defense for Research and Engineer-
ing (USD(R&E)), for its efforts over the last 2 years to develop a
plan to determine how fifth-generation (5G) wireless networking
can be used in military applications, how to gain network superi-
ority, and how to protect 5G networks from adversaries seeking to
compromise it. The committee is pleased with the USD(R&E)’s and
the broader Department’s rapid action in developing an experimen-
tation plan to accelerate development of fundamental 5G dual-use
technologies. The committee is also pleased with the Department’s
robust engagement with industry, through the National Spectrum
Consortium, for these testing and experimentation projects.

While the committee is impressed with the progress USD(R&E)
has made regarding 5G experimentation and believes that
USD(R&E) needs to continue to play a key role in 5G research and
development, the committee realizes that a broader enterprise-wide
approach is needed for the Department to fully leverage and
operationalize the technology effectively across the Department. As
the Department continues to execute this experimentation plan,
the committee believes that a broader, lasting governance structure
is required to advance the development and adoption of next gen-
eration wireless communication policies, technologies, capabilities,
and applications in a coordinated manner across the entire Depart-
ment. The committee also believes that the adoption of these next
generation wireless capabilities will be transformational for the De-
partment.



69

The committee encourages the Secretary of Defense to identify
and allocate the appropriate personnel necessary to support the 5G
CFT and the additional responsibilities of the CIO for 5G policy,
oversight, guidance, and coordination within the Department to en-
sure that this critical emerging technology becomes a competitive
advantage to the warfighter. The committee is aware of the CFT
model that the Department has employed to govern its cyber pro-
grams and policy—the establishment of a permanent team in the
office of the Principal Cyber Advisor to support the rotating cyber
CFT—and encourages the Secretary of Defense to use a similar
construct in resourcing this implementation. The committee also
expects that, as the leader of the CFT, the CIO will regularly re-
port to and receive direction from the Secretary of Defense and
Deputy Secretary of Defense.

Application of artificial intelligence to the defense reform
pillar of the National Defense Strategy (sec. 213)

The committee recommends a provision that would require the
Secretary of Defense to establish a set of no fewer than five use
cases of artificial intelligence capabilities that support reform ef-
forts consistent with the National Defense Strategy. The provision
would also require the Under Secretary of Defense for Research
and Engineering to pilot a technology development and prototyping
activity that leverages commercially available artificial intelligence
technologies and systems in the context of these use cases.

The committee notes that the pilot technology development and
prototyping activity should inform, and be broadly applicable to, an
artificial intelligence (AI) engineering approach that enables the
Department to share data, algorithms, and models to accelerate Al
adoption. The committee also notes that these efforts should be un-
dertaken in coordination with other appropriate stakeholders, in-
cluding the Joint Artificial Intelligence Center, elements of the Of-
fice of the Secretary of Defense, and the military departments, to
ensure that infrastructure, acquisition, and other enabling activi-
ties are in place, that high priority activities are selected for execu-
tion, and that effective capabilities are transitioned into oper-
ational use.

The committee notes the compelling business case for near-term
application of Al at scale within the Department of Defense (DOD)
to enhance the effectiveness and efficiency of DOD “back office”
business processes and business systems. Already in wide and ef-
fective use in the commercial sector, as well as in some DOD busi-
ness functions, such applications can have fewer technological hur-
dles for their transition into use and provide significant oppor-
tunity to drive reforms and savings by optimizing the business
functions of the DOD. The committee also believes that a com-
prehensive DOD Al engineering approach would advance the anal-
ysis and use of data across the Department in other application
areas.

The committee notes that relatively simple applications of exist-
ing Al systems would greatly improve the way in which the De-
partment analyzes and uses data to support management of enter-
prise acquisition, personnel, audit, and financial management func-
tions.
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Extension of authorities to enhance innovation at Depart-
ment of Defense laboratories (sec. 214)

The committee recommends a provision that would extend a pilot
program for the enhancement of the research, development, test
and evaluation centers of the Department of Defense, established
under section 233 of the National Defense Authorization Act for
Fiscal Year 2017 (Public Law 114-9 328; 10 U.S.C. 2358 note),
through September 30, 2025. The provision would also extend a
pilot program to improve incentives for technology transfer from
Department of Defense laboratories, established under section 233
of the National Defense Authorization Act for Fiscal Year 2018
(Public Law 115-91; 10 U.S.C. 2514 note), through September 30,
2025.

The committee commends the military services that have been
able to implement these pilot programs and encourages all the
military services to look for opportunities to fully use these authori-
ties. The committee notes that the Navy has indicated that it has
aggressively implemented 18 management initiatives at technical
warfare centers and labs under section 233 of the National Defense
Authorization Act for Fiscal Year 2017 (Public Law 114-328) that
have achieved greater efficiencies and effectiveness by decreasing
processing days for administrative procedures by nearly 500,000
days over 18 months.

Updates to Defense Quantum Information Science and Tech-
nology Research and Development program (sec. 215)

The committee recommends a provision that would amend the
Defense Quantum Information Science and Technology Research
and Development Program, established in section 234 of the John
S. McCain National Defense Authorization Act for Fiscal Year 2019
(Public Law 115-232), by directing each of the Secretaries of the
military departments to develop more robust programs for quan-
tum computing capabilities.

The provision would require the Secretaries to develop and annu-
ally update a list of problems for which quantum computers are
uniquely suited or could better resolve technical and research chal-
lenges. The provision would also support efforts by private sector,
government, industry, and academic researchers by connecting
small and medium-sized businesses with existing quantum com-
puting capabilities with researchers who can make use of existing
commercial quantum computers.

The committee notes the importance of harnessing quantum com-
puting technologies to effectively compete in the rapidly-changing
global security climate outlined in the National Defense Strategy.

Program of part-time and term employment at Department
of Defense science and technology reinvention labora-
tories of faculty and students from institutions of higher
education (sec. 216)

The committee recommends a provision that would implement a
recommendation of the National Security Commission on Artificial
Intelligence (AI) and authorize a pilot program to permit university
students and faculty to take on part-time and term employment at
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Department of Defense (DOD) laboratories to work on critical tech-
nologies and research activities.

The Commission noted that, when private sector companies hire
university faculty as summer or part-time researchers, they “ben-
efit from access to a diverse group of experts that understands and
often creates the world’s most cutting-edge AI. In turn the compa-
nies provide resources, exposure to new techniques, and financial
compensation to the professors, sometimes including funding for
their university-based lab. When the professors return to teaching,
they also expose promising students to the companies’ work, cre-
ating student awareness and excitement about the available oppor-
tunities, a positive perception of the companies, and relationships
that encourage student employment upon graduation.” The Com-
mission recommended that DOD replicate this proven technique
and hire university faculty with relevant science, technology, engi-
neering, and mathematics expertise to serve as part-time research-
ers in laboratories. The Commission also noted that faculty mem-
bers could work during sabbaticals, summer breaks, or limited
hours throughout the year.

Improvements to Technology and National Security Fellow-
ship of Department of Defense (sec. 217)

The committee recommends a provision that would amend sec-
tion 235 of the National Defense Authorization Act for Fiscal Year
2020 (Public Law 116-92) to increase the pay range for partici-
pants in the Department of Defense Technology and National Secu-
rity Fellowship, executed by the Under Secretary of Defense for Re-
search and Engineering. The committee notes that this fellowship
is intended to bring more technology expertise to the Department
of Defense and the Congress, with a focus on the intersection be-
tween technology and national security policy challenges. The pro-
vision would also add new background check requirements for fel-
lows as a prerequisite for participation in the program.

Department of Defense research, development, and deploy-
ment of technology to support water sustainment (sec.
218)

The committee recommends a provision that would require the
Secretary of Defense to research, develop, and deploy advanced
technologies that support water sustainment with technologies that
capture ambient humidity and harvest, recycle, and reuse water.

Development and testing of hypersonic capabilities (sec.
219)

The committee recommends a provision that would encourage the
development of hypersonics capabilities as a key element of the Na-
tional Defense Strategy. These weapons represent an area of in-
tense technological competition between the United States, People’s
Republic of China, and Russian Federation. The committee is con-
cerned that there is a lack of focus on air-launched and air-breath-
ing hypersonic capability inside the Department of Defense and re-
mains concerned that more attention needs to be focused on the ex-
peditious development and maturation of key hypersonic flight
technologies. In addition to the need to improve ground-based test
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facilities such as wind tunnels, the Department of Defense (DOD)
also needs to increase its flight test rate to expedite the maturation
and fielding of hypersonic technologies. The combination of ground-
based testing and flight testing is critical to fully maturing the fun-
damental technologies needed to field a hypersonic flight system.
High-rate hypersonic flight test programs would help mature six
critical technology areas: (1) Thermal protection systems and high
temperature flight structures; (2) Seekers and sensors for
hypersonic vehicles; (3) Advanced navigation, guidance, and con-
trol; (4) Communications and data links; (5) High speed aero-
dynamic characterization; and (6) Advanced avionics and vehicle
communication systems for hypersonic vehicles.

Therefore, the provision would require the Under Secretary of
Defense for Research and Engineering, in consultation with the
Chief of Staff of the Air Force, to provide an executable strategy
and report to the congressional defense committees, no later than
December 30, 2020, on the plan to field air-launched and air-
breathing hypersonic weapon capabilities within 3 years. The strat-
egy would include required investment in testing and infrastruc-
ture to address the need for both flight and ground testing.

Disclosure requirements for recipients of Department of De-
fense research and development grants (sec. 220)

The committee recommends a provision that would amend chap-
ter 139 of title 10, United States Code, by adding a new section on
disclosure requirements for recipients of Department of Defense re-
search and development grants with an effective date of October 1,
2021.

Subtitle C—Plans, Reports, and Other Matters

Assessment on United States national security emerging bio-
technology efforts and capabilities and comparison with
adversaries (sec. 231)

The committee recommends a provision that would require the
Secretary of Defense, through the Under Secretary of Defense for
Research and Engineering and the Under Secretary of Defense for
Intelligence and Security, to conduct an assessment of U.S. efforts
to develop biotechnologies and biotechnology capabilities as com-
pared to our adversaries’ efforts and capabilities. The provision
would also require the Secretary of Defense, through the Under
Secretary of Defense for Intelligence and Security, to assess the
ability of the intelligence community to meet the intelligence anal-
ysis needs of the Department of Defense with respect to emerging
biotechnologies. The Secretary of Defense would be required to sub-
mit to the congressional defense committees a report on the assess-
ments not later than February 1, 2021.

The committee notes the importance of biotechnology to the
evolving global security landscape as outlined in the National De-
fense Strategy. Therefore, the committee expects an assessment of
the efforts to develop emerging biotechnology capabilities for the
national security purposes of the Department, other federal govern-
ment agencies, academia, and industry. Additionally, the assess-
ment should include an evaluation of resourcing efforts, to include
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items such as funding, workforce capabilities and recruitment capa-
bilities, facilities, test infrastructure, and the ability of the indus-
trial base to support and operationalize successful research efforts.
The assessment should also include a description of timelines for
operational deployment of emerging biotechnologies for national se-
curity purposes.

The assessments should also analyze the overall progress made
in the field of biotechnology by the United States and our adver-
saries, including the viability, deployment, and timelines for oper-
ational deployment of new technologies and broader efforts to en-
sure our competitive capabilities in the global arena. As a nascent
and dynamic emerging field of global competition, the committee is
concerned about the ability of the intelligence community to pro-
vide in-depth and adequate analysis to support U.S. research and
development activities in the emerging biotechnology area beyond
traditional biological weapons. As such, the assessment should in-
clude an analysis of the adequacy of current defense academic and
industrial intelligence and security apparatus (including the De-
fense Counterintelligence and Security Agency and service counter-
intelligence centers) to support Department of Defense investments
in biotechnology. The assessment should also include review of the
necessary supporting functions required for optimal intelligence
community assessment of biotechnologies, including technology
forecasting, bioinformatics tools, and technical solutions. Rec-
ommendations for improvement should include needed upgrades to
intelligence analysis and workforce, a suggested optimal organiza-
tional construct for the intelligence community to support the De-
partment’s biotechnology enterprise, and potential organizational
schemes for a more effective whole-of-community approach.

Independent comparative analysis of efforts by China and
the United States to recruit and retain researchers in
national security-related fields (sec. 232)

The committee recommends a provision that would require the
National Academies of Science, Engineering, and Medicine to con-
duct a study comparing methods for recruiting and retaining tech-
nology researchers, including financial incentives and academic op-
portunities, currently used by the U.S. and Chinese governments.
The study would focus on incentives employed by China to bring
researchers in American academic and government laboratories
into Chinese talent programs and how these incentives diverge
from those offered by the United States.

The committee notes that China maintains programs such as
China’s Thousand Talents, initially formed to attract Chinese expa-
triates and other researchers to China and recently renamed the
National High-end Foreign Experts Recruitment Plan, to provide
funding to researchers in the United States, including tenured
American professors and researchers at federally-funded labora-
tories. Through these talent programs, American researchers are
encouraged to set up labs in China and conduct research in Chi-
nese laboratories, granting China access to sensitive technologies
developed in the United States.

The committee notes China’s efforts to close technology gaps
through intellectual property theft and the relevance of these ef-



74

forts to challenges outlined in the National Defense Strategy
(NDS). The committee also notes both the importance of robust
basic research in science and technology to NDS implementation as
well as the prevalence of foreign students in science, technology,
engineering, and mathematics education in the United States.

Department of Defense demonstration of virtualized radio
access network and massive multiple input multiple out-
put radio arrays for fifth generation wireless net-
working (sec. 233)

The committee recommends a provision that would require the
Department of Defense (DOD) to demonstrate virtualized radio ac-
cess network (RAN) and network core technologies and massive
multiple input multiple output (MIMO) radio array technology for
commercial use that is globally competitive in terms of cost and
performance. The provision would require that this technology
demonstration be conducted at one or more of the sites where the
DOD is deploying fifth generation (5G) network instances.

The committee notes that leading global providers of 5G wireless
networking RAN equipment and RAN radio arrays are foreign com-
panies in Europe, South Korea, and China. These providers offer
vertically integrated, specialized, and proprietary products that are
highly coupled, which make it difficult for customers to mix compo-
nents from multiple companies and results in high costs. The com-
mittee is aware that, as in many other information technology sec-
tors, wireless networking technologies are being developed that re-
place dedicated hardware through software virtualization on com-
modity computing systems. In addition, there is an emerging set of
open standards for the interfaces among wireless networking com-
poilents and functions that complements this virtualization tech-
nology.

The committee believes that these developments will offer oppor-
tunities for new entrants, including existing and new U.S. compa-
nies, to enter the wireless networking industry and compete effec-
tively on cost and performance in the global 5G competition with
China. The committee believes that it is important for the Depart-
ment of Defense to demonstrate the maturity, cost, and perform-
ance of virtualized RAN technology, in coordination with the U.S.
telecommunications industry, to ensure that this technology is a
viable contender for commercial 5G network deployments.

The committee notes that MIMO radio arrays, currently based on
specialized Gallium Nitride radio-frequency electronics, will also be
critical in developing a competitive wireless networking solution,
particularly in terms of cost, weight, power, and performance. The
committee believes that competing effectively in 5G wireless net-
working technology will require U.S. companies to bring forth sig-
nificant innovation in massive MIMO radio array technology.

Independent technical review of Federal Communications
Commission Order 20-48 (sec. 234)

The committee recommends a provision that would require the
Secretary of Defense to enter into an agreement with the National
Academies of Science, Engineering, and Medicine to conduct an
independent technical review of the Order and Authorization
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adopted by the Federal Communications Commission (FCC) on
April 19, 2020 (FCC 20-48). The independent technical review
would include a comparison of the two different approaches used
for evaluation of potential harmful interference. The provision also
would require the National Academies of Science, Engineering, and
Medicine to submit a report on the independent technical review.

The committee is aware that extensive testing performed by 9
federal agencies concluded that the Ligado proposal will cause in-
terference for both civilian and military Global Positioning System
(GPS) users. The committee notes that the Department of Defense,
Department of Justice, National Aeronautics and Space Adminis-
tration, Department of Transportation, Department of Commerce,
Department of Homeland Security, Department of Energy, and
Federal Aviation Administration all strongly oppose this proposal.
The committee is also concerned that the mitigation conditions im-
posed on Ligado in the FCC Order are not practical and do not ade-
quately protect GPS.

The committee is aware that one of the main justifications in the
FCC Order for approving Ligado’s proposal involves the methods
used for determining harmful interference. The committee believes
that further technical evaluation of the methods is warranted and
therefore recommends this independent study to review the two ap-
proaches (the Ligado-proposed and FCC-approved criteria of harm-
ful interference to determine how select receivers are impacted
versus the Department of Transportation study method of deter-
mining an allowable level of noise adjacent to the relevant spec-
trum) to determine which one most effectively mitigates risk and
to recommend a way forward, including the possibility of incor-
porating additional testing.

Report on and limitation on expenditure of funds for micro
nuclear reactor programs (sec. 235)

The committee recommends a provision that would require the
Secretary of Defense to submit to the appropriate congressional
committees a report on the Department’s micro nuclear reactor pro-
grams. The report would be required to cover operational, safety,
programmatic, diplomatic, regulatory, and legal issues, in coordina-
tion with officials within the Department of Defense, Department
of Energy, Department of State, and Nuclear Regulatory Commis-
sion. The provision would prohibit obligation or expenditure of
funds beyond 20 percent of those authorized to be appropriated for
such programs in fiscal year 2021 by this Act until submission of
the report.

The committee supports the Department’s efforts to explore al-
ternative operational energy sources and also supports innovation
in reactor technology but does not believe that the Department has
considered the unique complexities associated with nuclear energy
in designing these programs. The committee is also concerned
about implications for policy and programs outside the Department
of Defense, including availability of unobligated enriched uranium.
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Modification to Test Resource Management Center strategic
plan reporting cycle and contents (sec. 236)

The committee recommends a provision that would modify the
Test Resource Management Center strategic plan reporting cycle
and period to be covered. It is currently a 30-year strategic plan,
re-baselined every 2 years. This provision would make the strategic
plan cover a 15-year period, to be re-baselined at least every 4 fis-
cal years, with an annual update as needed. The new strategic plan
would be due not later than 1 year after the release of the Sec-
retary of Defense’s National Defense Strategy (NDS).

The committee notes that the current strategic plan required by
section 196 of title 10, United States Code, is not as useful to the
Congress or the Department of Defense as it could be, due to the
nature and frequency of the updates. The committee believes that
a more helpful strategic plan would be on a 4-year cycle, with year-
ly updates to relay any changes, analysis, or high visibility items
determined worthy of reporting by the Director of the Test Re-
source Management Center.

Limitation on contract awards for certain unmanned vessels
(sec. 237)

The committee recommends a provision that would require the
submission of a certification by the Under Secretary of Defense for
Research and Engineering to the congressional defense committees
prior to the Department of Defense’s contracting for certain vessels.

The committee is concerned that an excessive number of un-
manned surface and undersea vessels (USVs and UUVs) are being
acquired prematurely using Research, Development, Test, and
Evaluation funds and that these vessels may include subsystems
that lack sufficient technical reliability and technological maturity
to allow the vessels to meet threshold requirements.

The committee seeks to avoid contracting for USVs and UUVs
when the technical reliability and technological maturity of sub-
systems critical to propulsion and electrical distribution or the mili-
tary purposes of the vessels are either unknown or known to be in-
sufficient. For example, the committee notes the Navy requirement
for Medium and Large USVs (MUSV and LUSV) to operate con-
tinuously at sea for at least 30 days without preventative mainte-
nance, corrective maintenance, or emergent repairs. The committee
is unaware of any unmanned vessel of the size or complexity envi-
sioned for MUSV or LUSV that has demonstrated at least 30 days
of such operation.

The committee understands that the Strategic Capabilities Office
(SCO) prototype vessels intended to provide risk reduction for the
Navy’s LUSV program have demonstrated a maximum of 2 to 3
days of continuous operation. The committee also understands that
the SCO vessels are approximately 25 percent the size by tonnage
of a Navy LUSV. As a result, the committee is concerned that the
applicability of lessons learned and risk reduction from the SCO
vessels to the Navy MUSV and LUSV programs will be limited.

The committee views prior and successful land-based prototyping
of individual critical subsystems as essential to providing a solid
technical foundation for USV and UUV programs. Rather than de-
laying these programs, the committee believes that a deliberate en-
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gineering-based subsystem prototyping approach will enable the
delivery of capable, reliable, and sustainable USVs and UUVs that
meet the needs of fleet commanders faster than the plan contained
in the budget request, which assumes that several unproven or
non-existent subsystems will rapidly materialize to meet the
Navy’s requirements for these vessels.

Documentation relating to Advanced Battle Management
System (sec. 238)

The committee recommends a provision that would require the
Secretary of the Air Force to submit specific documentation ger-
mane to the Advanced Battle Management System immediately
upon enactment of this Act.

Armed Services Vocational Aptitude Battery Test special
purpose adjunct to address computational thinking (sec.
239)

The committee recommends a provision that would require the
Secretary of Defense, within 1 year of enactment of this Act, to es-
tablish a special purpose test adjunct to the Armed Services Voca-
tional Aptitude Battery test to address computational thinking
skills relevant to military applications.

Budget Items
Army

Artificial Intelligence Human Performance Optimization

The budget request included 303.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 61102A for De-
fense Research Sciences.

The committee notes the importance of improving special oper-
ations forces’ individual performance optimization, resilience, and
readiness, including recent emphasis on natural movement, full-
range body motion, and gravity-aided non-traditional suspension
training exercises. The committee is also aware that an opportunity
may exist to fuse these new health and human performance ap-
proaches with advancements in artificial intelligence. The com-
mittee therefore encourages development of the Human Develop-
ment Ecosystem to improve the health and well-being of individual
military operators. The committee understands that this effort will
further investigate application of Al to the physiological, cognitive,
and emotional needs of the warfighter.

Therefore, the committee recommends an increase of $2.0 mil-
lion, in RDT&E, Army, for PE 61102A for Al Human Performance
Optimization.

Increase in basic research, Army

The budget request included $303.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 61102A De-
fense Research Sciences.

The committee recognizes the increasingly complex security envi-
ronment detailed in the National Defense Strategy and born from
rapid technological change, challenges from adversaries in every
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operating domain, and decreased readiness derivative of the long-
est continuous stretch of armed conflict in U.S. history. Accord-
ingly, it is crucial to adequately fund, resource, and structure the
Department of Defense to conduct RDT&E activities for critical
emerging technologies to stay ahead of our adversaries, most nota-
bly Russia and China. Resources must be devoted and responsibly
spent toward research and development of artificial intelligence,
quantum computing, hypersonics, directed energy, biotechnology,
autonomy, cyber, space, 5G, microelectronics, and fully networked
command, control, and communications technologies. As such, the
committee encourages rapid development, prototyping, testing, and
acquisition of these emerging technologies in order to remain ahead
of our adversaries.

Therefore, the committee recommends an increase of $10.0 mil-
lion in RDT&E, Army, for PE 61102A Defense Research Sciences
to support additional basic research.

Pandemic Vaccine Response

The budget request included $11.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62115A Bio-
medical Technology.

Given the recent COVID-19 global pandemic, the committee
notes the importance of protecting warfighter populations in the
event of a global pandemic and supports expanding rapid response
vaccine capabilities and capacity to preserve force readiness during
an outbreak. The committee commends the Department of Defense
for its prior efforts to pursue novel rapid production capabilities
and encourages the Department to pursue late-stage multi-modal
platform technologies capable of responding to pandemics such as
influenza and COVID-19.

Therefore, the committee recommends an increase of $4.0 mil-
lion, in RDT&E, Army, for PE 62115A for pandemic vaccine re-
sponse research.

Hybrid additive manufacturing

The budget request included $42.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62141A
Lethality Technology.

The committee notes that additive manufacturing can enable
rapid prototyping and manufacturing of missile and smart bomb
electronics, energetics, structural components, and warheads. The
committee supports the development of the next generation of inte-
grated hybrid additive manufacturing processes and equipment
necessary to prototype missile, rocket, and munition materials,
electronics, subsystems, and fully integrated components to dem-
onstrate advanced designs and capabilities. These processes could
enable the capability to combine materials on demand and at faster
production rates and has the advantage of delivering a range of
products without the need to retool manufacturing equipment.

Therefore, the committee recommends an increase of $3.0 million
in RDT&E, Army, for PE 62141A for hybrid additive manufac-
turing.
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Pathfinder Air Assault

The budget request included $30.8 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62142A Army
Applied Research.

The committee notes the importance of coupling soldier insights
with basic research initiatives to expedite the delivery of new tech-
nologies to the field. The committee further notes that Army Fu-
tures Command (AFC) is leading the Army Modernization Program
and that the AFC University Technology Development Directorate
(UTDD) has improved the delivery of university-based applied re-
search outcomes to the force through the incorporation of soldier
insights. The committee encourages the expansion of these efforts
to improve air assault operations and precision fires and the con-
tinued co-designing of technology solutions with soldiers, ensuring
outcomes that will fulfill their needs.

Therefore, the committee recommends an increase of $3.0 mil-
lion, in RDT&E, Army, for PE 62142A for Pathfinder Air Assault.

Harnessing Emerging Research Opportunities to Empower
Soldiers Program

The budget request included $125.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62143A Soldier
Lethality Technology.

The committee is aware of the work being done by the Combat
Capabilities Development Command’s Soldier Center in improving
the protection, survivability, mobility, and combat effectiveness of
soldiers. Among these efforts is continued research in areas of ad-
vanced ballistic polymers for body armor, fibers to make uniforms
more fire-resistant, lightweight structures for advanced shelters—
all examples of tangible benefits to the soldier.

The committee recommends an increase of $2.5 million in
RDT&E, Army, for PE 62143A for the Harnessing Emerging Re-
search Opportunities to Empower Soldiers program.

Metal-based display technologies

The budget request included $125.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62143A Soldier
Lethality Technology.

The committee notes the value of high efficiency and ruggedized
computer display technology, which reduces the weight burden of
extra batteries and displays and improves the warfighter’s mobility
and soldier lethality.

Therefore, the committee recommends an increase of $3.0 million
in RDT&E, Army, for PE 62143A for lightweight, metal-based dis-
play technologies.

Pathfinder Airborne

The budget request included $125.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62143A Soldier
Lethality Technology.

The committee notes the importance of enhancing Airborne Joint
Forcible Entry operations in contested areas and fostering innova-
tion to enable improved airborne responses to crisis contingencies
around the world. The Pathfinder Airborne program pursues ap-
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plied research projects to enable critical Army-specific airborne
missions in technologies that include: advanced materials for sol-
dier protection, communication, and sensing; next-generation addi-
tive manufacturing methods and materials; secure communications,
smart wireless systems, and 5G wireless networks; visualization,
simulation, and analytics for enhanced decision-making; quantum
computing, sensing, and communications; and enhanced soldier
performance.

Therefore, the committee recommends an increase of $5.0 mil-
lion, in RDT&E, Army, for PE 62143A for the Pathfinder Airborne
program.

Ground technology advanced manufacturing, materials, and
process technologies

The budget request included $28.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62144A
Ground Technology.

The committee notes that the Advanced Manufacturing, Mate-
rials, and Processes (AMMP) program located within the Center for
Agile Materials Manufacturing Science at the Army Research Lab-
oratory provides important tools and materials and process tech-
nologies to the rest of the Army and accelerates the ability of the
Army to enhance its industrial base capabilities to meet the Army’s
six modernization priorities. The committee further notes that
these innovations can reduce lifecycle costs and enhance capabili-
ties for the warfighter.

Therefore, the committee recommends an increase of $2.0 mil-
lion, in RDT&E, Army, for PE 62144A for ground technology ad-
vanced manufacturing, materials, and process initiatives.

Ground Combat Vehicle Platform Electrification

The budget request included $217.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62145A Next
Generation Combat Vehicle (NGCV) Technology.

The committee recognizes that improving vehicle electrification
technologies is essential for overmatch on the future battlefield and
supports the Army Futures Command, specifically the NGCV
Cross-Functional Team, as it executes experiments and builds pro-
totypes.

Therefore, the committee recommends an increase of $2.0 million
in RDT&E, Army, for PE 62145A for ground combat vehicle plat-
form electrification.

Immersive virtual modeling and simulation techniques

The budget request included $217.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62145A Next
Generation Combat Vehicle Technology.

The committee recognizes the importance of immersive and vir-
tual simulation modeling and simulation enterprise support for the
development of autonomous vehicle technologies.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Army, for PE 62145A for immersive virtual modeling
and simulation techniques.
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Next Generation Combat Vehicle modeling and simulation

The budget request included $219.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62145A Next
Generation Combat Vehicle Technology.

The committee notes that the Next Generation Combat Vehicle
(NGCV) cross-functional team places a high emphasis on modeling
and simulation for analyzing and evaluating vehicle platforms and
technologies. The committees notes that there is a need to quickly
perform complex trade studies on requirements, sub-system optimi-
zations, and portfolio investments to provide program options in a
timely fashion to decision-makers, including through the use of ad-
vanced software, modeling, and software-in-the-loop techniques.

The committee recommends an additional $3.0 million in
RDT&E, Army, for PE 62145A for NGCV modeling and simulation
activities.

Backpackable communications intelligence system

The budget request included $114.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62146A Net-
work C3I Technology.

The committee notes the importance of conducting missions
against non-state actors and near-peer competitors in highly con-
tested domains. The National Defense Strategy highlights the need
for maintaining capability to address non-state threats, along with
increased resources for a potential high-end conflict against near-
peer state actors. These state actors employ high frequency commu-
nications as either backup or primary modes for command and con-
trol. The committee notes that backpackable communications intel-
ligence systems are small, covertly operable systems capable of
countering some threat communications capabilities in highly con-
test environments, including locating sources of adversary wireless
communications signals.

The committee recommends an increase of $5.0 million, in
RDT&E, Army, for PE 62146A for backpackable communications
intelligence systems.

Defense resiliency platform against extreme cold weather

The budget request included $114.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62146A Net-
work C3I Technology.

The committee notes the impact of extreme cold weather on mili-
tary infrastructure and the challenges that it poses for U.S. mili-
tary operations. The committee notes the value of research in de-
veloping advanced capabilities for extreme cold regions in increas-
ing the Army’s ability to map remote extreme cold regions, ensur-
ing the superiority of the U.S. Army in extreme cold regions, and
reducing the deterioration of infrastructure due to freeze-thaw cy-
cles. The committee further notes that research in developing capa-
bilities for extreme cold regions should incorporate risk assessment,
ground-based measurements, bio-inspired innovative sensors,
geospatial mapping, and intelligent prediction capabilities.

Therefore, the committee recommends an increase of $3.0 mil-
lion, in RDT&E, Army, for PE 62146A for a defense resiliency plat-
form against extreme cold weather.
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Multi-drone multi-sensor intelligence, surveillance, and re-
connaissance capability

The budget request included $114.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62146A Net-
work C3I Technology.

The committee recommends an increase of $2.0 million in
RDT&E, Army, for PE 62146A for multi-drone/multi-sensor intel-
ligence, surveillance, and reconnaissance capabilities.

Quantum computing based materials optimization

The budget request included $114.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62146A Net-
work C3I Technology.

The committee notes the importance of the construction and
demonstration of quantum computing technologies for the design
and development of novel advanced materials. The committee fur-
ther notes that quantum computing-based approaches for the rapid
design of next generation materials may result in long-term accel-
erated development of military systems and may improve the rate
of production of key defense technologies.

Therefore, the committee recommends an increase of $2.0 mil-
lion, in RDT&E, Army, for PE 62146A for quantum computing-
based materials optimization.

Composite artillery tube and propulsion prototyping

The budget request included $60.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62147A Long
Range Precision Fires Technology.

The committee recognizes the need for extended range, greater
mobility, and improved maneuverability for conventional tube artil-
lery. Composite tube technology will allow the use of powerful pro-
pellants that will achieve the desired Extended Range Cannon Ar-
tillery ranges while reducing weight and length of tube, enabling
greater combat maneuverability. The committee notes that this will
increase effectiveness and survivability on the multi-domain battle-
field. The committee believes that research into this technology
could enable shorter, lighter tubes that can use stronger propulsion
to achieve required range, allow greater mobility, which could en-
able circumvention of enemy counter fire, and increase weapon sys-
tem lethality.

Therefore, the committee recommends an increase of $7.0 million
in RDT&E, Army, for PE 62147A for research and development of
composite tubes and propulsion prototyping.

Counter Unmanned Aerial System threat research and de-
velopment

The budget request included $56.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62150A Air
and Missile Defense Technology.

The committee supports the Army’s investment in advanced tech-
nologies to mitigate threats from Unmanned Aircraft Systems
(UAS), especially as these threats emerge and mature rapidly. The
committee believes that it is important to leverage existing and
proven counter-UAS technologies and to investigate ways to ex-
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pand these technologies with automation and machine learning al-
gorithms to discretely identify, detect, and classify emerging threat
UAS systems. The committee notes that these technologies will en-
able soldiers to rapidly compress kill chain decision-making proc-
esses while increasing force protection for ground and airborne au-
tonomous vehicles, which will expand soldiers’ situational aware-
ness within the battle space. The committee believes that it is im-
portant for the Army Research Lab to collaborate with academia
and private industry to develop commercially available counter-
UAS technology for force protection and other needs. The com-
mittee also encourages the Army Research Lab to help inform
Army requirements and advise on technologies to fulfill Army Fu-
tures Command objectives.

Therefore, the committee recommends an increase of $5.0 million
in PE 62150A Air and Missile Defense Technology for counter-UAS
threat research.

Counter unmanned aircraft systems research

The budget request included $56.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62150A Air
and Missile Defense Technology.

The committee recognizes that the threat of unmanned aerial
systems (UASs) to U.S. forces, activities, and infrastructure reflects
a variety of UAS sizes and sophistications and is rapidly evolving
and proliferating. Developing ever-evolving counter-UAS solutions
requires nimble, collaborative research.

Accordingly, the committee recommends an increase of $5.0 mil-
lion in RDT&E, Army, for PE 62150A for a counter-UAS research
activity.

Coronavirus nanovaccine research

The budget request included $95.5 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 62787A Med-
ical Technology.

The committee notes that the United States Army Medical Re-
search and Development Command is a key part of the whole-of-
government response to COVID-19. The National Institute of Al-
lergies and Infectious Diseases has identified nanovaccine research
as potentially preventing pandemic diseases with vaccines that are
{nore effective, are more durable, and can be produced more quick-
y.
Therefore, the committee recommends an increase of $2.0 million
in RDT&E, Army, for PE 62787A to continue Department of De-
fense efforts in developing nanovaccine capabilities for COVID-19
and directs the Army to integrate the nanovaccine research with
othe]z;'1 coronavirus research efforts to the maximum extent prac-
ticable.

3D Advanced Manufacturing

The budget request included $109.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63118A for
Soldier Lethality Advanced Technology.

The committee recommends an increase of $2.0 million in
RDT&E, Army, for PE 63118A for 3D Advanced Manufacturing.
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Cybersecurity for industrial control systems and building
automation

The budget request included $14.8 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63119A
Ground Advanced Technology.

The committee understands the importance of creating research
programs that would enhance partnerships in developing cyberse-
curity capabilities and strategic technical workforce development
efforts in fields critical to national security. The committee believes
that it is important to create opportunities to study the cybersecu-
rity vulnerabilities of industrial and facility-related control sys-
tems, such as those used on military installations, and to expand
the scope and cooperation of academia’s current efforts with lead-
ing Federal laboratories in cybersecurity training and assessment
and advanced control system technology implementation. The com-
mittee encourages the Army to leverage ongoing collaboration with
Army research organizations to accomplish these efforts.

Therefore, the committee recommends an increase of $3.0 mil-
lion, in RDT&E, Army, for PE 63119A for cybersecurity for indus-
trial control systems and building automation.

Graphene applications for military engineering

The budget request included $14.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63119A
Ground Advanced Technology.

The committee recognizes the importance of graphene and its use
in many applications. These include materials that provide lighter
logistics and stronger facilities protection, augment concealment
and cover through multispectral augmentation, improve sensor and
detection capabilities, and allow for better ground and air mobility.
These types of materials applications align well with Army Futures
Command’s six modernization priorities.

Therefore, the committee recommends an increase of $3.0 million
in RDT&E, Army, for PE 63119A for graphene applications for
military engineering.

High performance computing modernization

The budget request included $188.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63461A Army
High Performance Computing Modernization Program (HPMCP).

The committee notes that the HPMCP supports the advanced
computing needs of Department of Defense acquisition, engineer-
ing, testing, and research organizations. The committee notes that
the President’s budget request routinely underfunds investment in
this capability, such that annual Congressional increases are nec-
essary for the HPMCP to continue normal operations. The com-
mittee also commends the HPMCP community for providing tech-
nical assistance to the scientific community during the COVID-19
crisis and supporting a variety of research activities, from modeling
the movement of droplets travelling through an aircraft to con-
ducting virtual screenings of vaccine alternatives.

Therefore, the committee recommends an increase of $5.0 mil-
lion, in RDT&E, Army, for PE 63461A for high performance com-
puting modernization.
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Carbon fiber and graphitic composites for Next Generation
Combat Vehicle program

The budget request included $199.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63462A Next
Generation Combat Vehicle Advanced Technology.

The committee recognizes the versatility and broad application
that carbon fiber technology provides for weight reduction and im-
proving the survivability of the next generation of combat vehicles.

Therefore, the committee recommends an increase of $10.0 mil-
lion in RDT&E, Army, for PE 63462A for test and development of
carbon fiber and graphitic foam applications in the Next Genera-
tion Combat Vehicle program.

Cyber and connected vehicle innovation research

The budget request included $199.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63462A Next
Generation Combat Vehicle Advanced Technology.

The committee recognizes the importance of identifying vehicle
cyber vulnerabilities and adaptively securing manned and un-
manned military vehicles. The committee further notes that, by
leveraging partnerships in the commercial automotive, trucking,
and defense industrial bases, the Army can bring together tradi-
tional and non-traditional suppliers to provide cost-effective cyber-
security solutions at manufacturing scale.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Army, for PE 63462A for cyber and connected vehicle
research.

Small unit ground robotic capabilities

The budget request included $27.7 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63462A Next
Generation Combat Vehicle Advanced Technology.

The committee notes that the Army’s current dismounted infan-
try platoons have effective parity with those of potential adver-
saries. The committee is aware that our adversaries are increas-
ingly sophisticated in the robotic arena, which in turn demands
correspondingly capable responses to emerging threats. The com-
mittee also notes that there is no current organization or location
that integrates dismounted infantry platoon-level robotic capabili-
ties. These capabilities include: the Small Multipurpose Equipment
Transport system and smaller unmanned ground vehicles; small
unmanned aircraft systems; robotic air and small ground modular
mission payloads; and technologies in autonomy, artificial intel-
ligence, and communications. The committee believes that it is im-
portant that the Army extend air and ground robotic capabilities
to smaller and lighter maneuver units, focusing initially on dis-
mounted infantry platoons in order to provide them with substan-
tial advantages over comparable potential adversary units.

Therefore, the committee recommends an increase of $7.5 mil-
lion, in RDT&E, Army, for PE 63462A for small unit ground robotic
capabilities.



86

Virtual Experimentations Enhancement

The budget request included $199.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63462A Next
Generation Combat Vehicle Advanced Technology.

The committee recognizes the importance of automated virtual
and physical prototyping to reduce the risk and cost of developing
new technologies to support crew optimization, autonomy, and op-
erations in degraded visual environments.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Army, for PE 63462A for Virtual Experimentations En-
hancement.

Hyper velocity projectile extended range technologies

The budget request included $121.1 million in Research, Develop-
ment, Test, and Engineering (RDT&E), Army, for PE 63464A Long
Range Precision Fires Advanced Technology.

The committee notes the importance of the development and test-
ing of advanced guidance technology for the Hypervelocity Projec-
tile—Extended Range (HVP-ER). The committee also notes that
the HVP-ER requires a terminal sensor capability to meet Army’s
requirements to locate targets in Global Positioning System-de-
graded and -denied environments and that successful implementa-
tion of a terminal sensor in the HVP-ER would provide a necessary
capability to achieve objective requirements for both the Extended
Range Cannon Artillery Howitzer and the Cannon-Delivered Area
Effects Munition programs.

Therefore, the committee recommends an increase of $3.0 mil-
lion, in RDT&E, Army, for PE 63464A for extended range hyper ve-
locity projectile technologies.

Electromagnetic effects research to support long range pre-
cision fires and air and missile defense cross functional
teams

The budget request included $58.1 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63466A Air
and Missile Defense Advanced Technology.

The committee notes the importance of: reducing the time re-
quired for development and testing associated with the Long Range
Precision Fires (LRPF) and Air and Missile Defense (AMD) cross-
functional teams, the ability to assess specific electromagnetic ef-
fects associated with radar and other electronic warfare programs,
and expedited RDT&E activities in support of the LRPF and AMD
cross-functional teams.

Accordingly, the committee recommends an increase of $5.0 mil-
lion in RDT&E, Army, for PE 63466A to establish electromagnetic
effects research capabilities to directly support the LRPF and AMD
cross-functional teams.

Development and fielding of high energy laser capabilities—
Army

The budget request included $58.1 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63466A Air
and Missile Defense Advanced Technology.
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The committee recommends an increase of $10.5 million in
RDT&E, Army, for PE 63466A for support for the high energy laser
system characterization lab for the development and fielding of
high energy laser capabilities.

Hypersonic hot air tunnel test environment

The budget request included $11.1 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63305A Army
Missile Defense Systems Integration.

The committee notes the importance of support facilities and pro-
pulsion methods that will demonstrate and test high speed and
hypersonic technologies. The committee also notes that the Director
of the Test Resource Management Center identified a need for in-
creased capacity for and capability in ground testing of thermal
protection systems to support hypersonic programs. The committee
notes that a test environment that delivers high temperature test-
ing available over a full hypersonic mission profile would support
the aggressive set of hypersonics programs, prototypes, and deploy-
ment schedules envisioned in the National Defense Strategy and
associated implementation plans.

Therefore, the committee recommends an increase of $3.0 million
in RDT&E, Army, for PE 63305A for hypersonic hot air tunnel test
environment development.

Future Long Range Assault Aircraft (FLRAA)

The budget request included $327.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 63801A Avia-
tion—Advance Development.

The committee supports the development and procurement of the
Future Long Range Assault Aircraft (FLRAA), which is a critical
Army modernization priority. The committee understands that ad-
ditional funding could enable the integration of key technologies
onto the platform in order to mitigate program risk.

Accordingly, the committee recommends an increase of $5.0 mil-
lion in RDT&E, Army, for PE 63801A to support integration activi-
ties for the Future Long Range Assault Aircraft program.

Operational Fires program reduction, Army

The budget request included $156.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 64115A Tech-
nology Maturation Initiatives.

The committee recognizes the importance of coordinating various
service and agency hypersonics activities and is concerned with the
lack of a transition pathway for the Defense Advanced Research
Projects Agency’s Operational Fires effort into a funded Army ac-
quisition or development activity.

Therefore, the committee recommends a decrease of $10.0 million
indRDT&E, Army, for PE 64115A for an Operational Fires program
reduction.

Hypersonic program reduction, Army

The budget request included $801.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 64182A
Hypersonics.



88

The committee recognizes the importance of hypersonic research
and development, especially in light of the National Defense Strat-
egy and the advancing threats that it describes. However, the com-
mittee is concerned that there has been a lack of adequate coordi-
nation on hypersonic prototyping efforts among the various stake-
holders and service components.

Therefore, the committee recommends a decrease of $5.0 million
in RDT&E, Army, for PE 64182A.

Joint Counter Small Unmanned Aircraft Systems Office

The budget request included $18.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 64741A Project
FG5 Counter Unmanned Aerial Systems.

The committee is encouraged by the Department of Defense des-
ignation of the Army as Executive Agent for Counter small Un-
manned Aircraft Systems (C—sUAS) in 2019, the rapid standup of
the Joint C—sUAS Office in 2020, and the recommendation to
downselect and prioritize resources toward the most promising sys-
tems. The Chief of Staff of the Army identified in his unfunded pri-
orities list a requirement of $17.5 million to: address gaps in cur-
rently fielded C—sUAS systems, increase capability against Group
3 unmanned aircraft systems threats, and expand interoperability.

Accordingly, the committee recommends an increase of $17.5 mil-
lion in RDT&E, Army, for PE 64741A Project FG5 for Counter Un-
manned Aerial Systems.

Counter Unmanned Aerial Systems for Special Operations
Forces

The budget request included $18.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 64741A Project
FG5 Counter Unmanned Aerial Systems.

The committee notes that deployed military personnel, especially
special operations forces (SOF) deployed to austere locations, face
an increasing threat from weaponized unmanned aerial systems
(UASs). The committee believes that counter-UAS systems utilizing
artificial intelligence, open-architecture systems, and the ability to
integrate multiple sensors to detect, engage, and defeat threats
could decrease the workload associated with existing counter-UAS
solutions and more effectively protect small SOF teams and fixed
locations. The committee understands that U.S. Special Operations
Command (SOCOM), in partnership with the Defense Innovation
Unit and the Defense Threat Reduction Agency, successfully dem-
onstrated such capabilities in both a test environment and during
an overseas operational assessment. The committee is encouraged
by SOCOM’s plans to conduct additional overseas operational as-
sessments in fiscal year 2020 and notes that, elsewhere in this Act,
the committee authorizes additional funds through the Joint
Counter-Small UAS Office and for SOCOM to support continued
advancement of these technologies.

Therefore, the committee recommends an increase of $7.5 million
in RDT&E, Army, for PE 64741A for counter-unmanned aircraft
systems.
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Counter small unmanned aircraft systems operational dem-
onstrations

The budget request included $18.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 64741A Project
FG5 Counter Unmanned Aerial Systems.

The committee is encouraged by the Department of Defense’s
designation of the Army as Executive Agent for Counter small Un-
manned Aircraft Systems (C—sUAS) in 2019, the rapid standup of
the Joint C—sUAS Office in 2020, and the recommendation to
downselect and prioritize resources toward the most promising sys-
tems. The committee expects the JCO to work closely with the
United States Special Operations Command (SOCOM) on its devel-
opmental efforts to support expeditionary, mounted, and dis-
mounted C—sUAS capabilities for deployed special operations
forces. The committee understands that SOCOM is conducting
operational demonstrations of C—sUAS capabilities in the United
States and overseas and believes that these efforts are important
for developing and acquiring capabilities to address emerging un-
manned aircraft system threats and filling critical capability gaps
identified by combatant commanders.

Accordingly, the committee recommends an increase of $15.0 mil-
lion in RDT&E, Army, for PE 64741A Project FG5 Counter Un-
manned Aerial Systems.

Next Generation Squad Weapon

The budget request included $265.8 million in RDT&E, Army, for
PE 64802A for Weapons and Munitions Engineering Development,
of which $30.6 million was for Small Caliber Ammo for Next Gen
Squad Weapons.

The committee understands that the Next Generation Squad
Weapon (NGSW) is a top Army modernization priority urgently
needed to increase the lethality of soldiers, marines, and special op-
erators in close-combat formations. The NGSW program includes
the NGSW rifle, the NGSW automatic rifle, the NGSW fire control
optic, and a common 6.8 millimeter ammunition cartridge designed
to address emerging threat capabilities and provide overmatch
against threats at ranges beyond the current weapon systems.

Therefore, the committee recommends an increase of $0.8 mil-
lion, for a total of $265.6 million, for PE 64802A for Weapons and
Munitions in order to increase funding for NGSW small caliber am-
munition to incorporate more soldiers, marines, and special opera-
tors in providing user assessment of the NGSW system.

The committee urges the Army to keep the committee fully ap-
prised of progress relating to the fielding of the NGSW and how
the Army will utilize user feedback and acceptance in determining
key acquisition decisions in the program.

Bradley and Stryker Active Protection Systems

The budget request included no funding in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 64852A Project
XU9 for the suite of Survivability Enhancements Systems.

The committee understands that additional funds would enable
completion of Urgent Materiel Release (UMR) testing for the Brad-
ley Iron Fist Light De-coupled (IFLD) and limited characterization
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activities in support of Stryker and other ground combat platform
active protection systems.

Accordingly, the committee recommends an increase of $47.0 mil-
lion in Research, Development, Test, and Evaluation (RDT&E),
Army, for PE 64852A in order to complete both the follow-on lim-
ited characterization effort ($14.0 million) and the IFLD UMR
Phase II testing ($33.0 million).

Integrated Data Software Pilot Program

The budget request included $142.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 65013A Infor-
mation Technology Development.

The committee notes that new commercial software solutions can
be used to improve the military services’ supply, logistics, and
spare parts management, increasing their combat readiness while
reducing costs. The committee is aware of the challenges that the
Army has faced in synchronizing information management and
data to maintain a digital connection between the product data and
parts information. The committee recommends that the Army make
efforts to prioritize this integration and analysis activity and en-
courages its adoption throughout the Army’s logistics enterprise to
increase readiness and reduce costs.

Accordingly, the committee recommends an increase of $5.0 mil-
lion in RDT&E, Army, for PE 65013A for an integrated data soft-
ware pilot program.

Army cyber situational understanding capability

The budget request included $28.5 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 65041A Defen-
sive Cyber Tool Development.

The committee understands that the Army intends for the Cyber
Situational Understanding tool to provide tactical commanders
with a better understanding of their and adversary forces’ activity,
maneuver, and exposure in the cyber, electromagnetic, and broader
information domains. The Defense Advanced Research Projects
Agency’s PlanX capability, now transitioned to the Strategic Capa-
bilities Office’s Project IKE program and to United States Cyber
Command, was initially developed to provide such a capability for
tactical commanders. While PlanX has been adapted through fur-
ther development to meet the specific needs of Cyber Command’s
planning and operational elements and is being used today by
Army cyber protection teams, at least portions of the codebase re-
main well-suited for providing the tactical-level situational aware-
ness that the Army seeks for its brigade- and division-level com-
manders. In fact, the committee understands that the PlanX capa-
bility is being used in such tactical applications outside of the cyber
domain today. The PlanX codebase is also owned entirely by the
government and would provide interoperability between the Cyber
Mission Forces and Army maneuver units, making it an attractive
baseline for further development projects. This line of reasoning is
also applicable to similar Navy and Air Force initiatives to provide
cyber situational awareness to tactical commanders.

The committee therefore directs the Secretary of the Army to as-
sess: (1) The PlanX/Project IKE capability’s ability to meet, with
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further development, the Cyber Situational Understanding tool re-
quirements; (2) The cost-efficiency of using the PlanX/Project IKE
capability as the baseline for the Cyber Situational Awareness tool,
(3) The training and interoperability benefits that result from ac-
quisition and employment of situational understanding tools with
a common baseline across the Cyber Mission Forces and tactical
cyber units; and (4) Whether or not the Cyber Situational Under-
standing program should be reoriented to utilize and build off of
the PlanX/Project IKE capability. The Secretary of the Army shall
deliver a briefing to the Committees on Armed Services of the Sen-
ate and House of Representatives, detailing the findings of the as-
sessment and a proposed path forward, no later than January 30,
2021.

Therefore, the committee recommends a decrease of $12.0 million
for PE 65041A for the Cyber Situational Understanding program to
avoid duplication. The committee directs that the remaining funds
for this initiative be used for tailoring the Joint Cyber Command
and Control (JCC2) baseline to the Army’s specific brigade combat
team application. The committee urges the Departments of the
Navy and Air Force to undertake similar efforts to adapt the JCC2
solution to tactical-level echelons.

Indirect Fire Protection Capability Increment 2

The budget request included $235.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 65052A Indi-
rect Fire Protection Capability Increment 2 (IFPC Inc 2).

The committee understands that a lower level of funding would
be sufficient to execute all planned fiscal year 2021 activities for
this program.

Accordingly, the committee recommends a decrease of $47.8 mil-
lion in RDT&E, Army, for PE 65052A for IFPC Inc 2.

Optionally Manned Fighting Vehicle

The budget request included $327.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 65625A Op-
tionally Manned Fighting Vehicle (OMFV).

The committee supports the Army’s efforts to replace the Bradley
Fighting Vehicle, which has been in service for over 30 years, but
notes the OMFV program reset that occurred in January 2020. The
committee understands that the Army terminated physical proto-
typing by multiple vendors planned and budgeted for fiscal years
2020 and 2021 in favor of digital prototyping prior to proceeding to
physical prototypes.

Accordingly, the committee recommends a decrease of $80.0 mil-
lion in RDT&E, Army, for PE 65625A.

Directed energy test and evaluation capabilities

The budget request included $350.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 65601A Test
Ranges and Facilities.

The committee notes that directed energy systems are a priority
within the modernization efforts to support the National Defense
Strategy. The committee further notes that the “FY 2018-FY 2028
Strategic Plan for DOD T&E Resources” report indicated that the
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demand for directed energy test capabilities will soon expand from
“demand for testing to address specific objectives of laboratory
demonstrations” to “demand for testing to address requirements for
validating a weapon system for operational use.”

Accordingly, the committee recommends an increase of $15.0 mil-
lion in RDT&E, Army, for PE 65601A Test Ranges and Facilities
to fund directed energy test capabilities.

Precision Strike Missile

The budget request included $122.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 67134A Long
Range Precision Fires.

The committee is supportive of the Precision Strike Missile
(PrSM) program, including efforts to significantly increase range
and versatility of the missile, but notes that the program is pro-
ceeding with a single vendor instead of two as originally planned
and programmed.

Accordingly, the committee recommends a decrease of $7.5 mil-
lion in RDT&E, Army, for PE 67134A for PrSM.

Guided Multiple-Launch Rocket System

The budget request included no funds in Research, Development,
Test, and Evaluation (RDT&E), Army, to qualify a second source
for solid rocket motors (SRMs) for the Guided Multiple-Launch
Rocket System, Extended Range (GMRLRS-ER).

The committee is concerned that, as the Army transitions to the
GMLRS-ER, a sole supplier of SRMs may not have the capacity to
meet future production needs or provide a surge capacity, thus ex-
posing the Army to the risk of disruption via a single point of fail-
ure.

Accordingly, the committee recommends an increase of $17.5 mil-
lion in RDT&E, Army, for PE 25778A to qualify a second source
of solid rocket motors for GMLRS-ER.

Advanced manufacturing technologies

The budget request included $61.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Army, for PE 78045A End
Item Industrial Preparedness Activities under the Manufacturing
Technology Program.

The committee notes that the 2019 Army Modernization Strategy
states that the Army is attempting to “ fundamentally change the
way [it] develop[s] materiel capability. Advanced manufacturing
methods and materials will be incorporated into system design, de-
velopment, production, and sustainment.”

Therefore, the committee recommends the following increases in
RDT&E, Army, for PE 78045A to support the advanced manufac-
turing of weapons and systems consistent with Army moderniza-
tion priorities: $7.5 million for functional fabrics manufacturing;
$5.0 million for tungsten manufacturing for armaments; and $5.0
million for nanoscale materials manufacturing.
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Navy

Defense University Research and Instrumentation Program

The budget request included $116.8 million for Research, Devel-
opment, Test, and Evaluation (RDT&E), Navy, for PE 61103N Uni-
versity Research Initiatives.

The committee notes the importance of the competitive grant
process managed by the Office of Naval Research (ONR), through
which the Defense University Research Instrumentation Program
(DURIP) funds the academic institutions’ purchase and develop-
ment of the research equipment and infrastructure necessary for
high-quality Navy-relevant science. This instrumentation plays a
vital role in allowing Department of Defense-critical research
projects to acquire technical resources specifically engineered to
meet their requirements and is critical in accelerating the develop-
ment of operational capabilities for the warfighter. The tech-
nologies developed and acquired through the DURIP process ensure
that the next generation of scientists and engineers are trained
with and have access to cutting-edge equipment and infrastructure,
including in the execution of research aboard Navy-supported aca-
demic research vessels.

Therefore, the committee recommends an increase of $2.0 mil-
lion, in RDT&E, Navy, for PE 61103N for the Defense University
Research and Instrumentation Program.

Increase in basic research, Navy

The budget request included $467.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 61153N De-
fense Research Sciences.

The committee recognizes the “increasingly complex security en-
vironment” detailed in the National Defense Strategy and born
from rapid technological change, challenges from adversaries in
every operating domain, and decreased readiness derivative of the
longest continuous stretch of armed conflict in U.S. history. Accord-
ingly, it is crucial to adequately fund, resource, and structure the
Department of Defense to conduct RDT&E activities for critical
emerging technologies to stay ahead of our adversaries, most nota-
bly Russia and China. Resources must be devoted and responsibly
spent toward research and development of artificial intelligence,
quantum computing, hypersonics, directed energy, biotechnology,
autonomy, cyber, space, 5G, microelectronics, and fully networked
command, control, and communications technologies. As such, the
committee encourages rapid development, prototyping, testing, and
acquisition of these emerging technologies in order to remain ahead
of our adversaries.

Therefore, the committee recommends an increase of $10.0 mil-
lion in RDT&E, Navy, for PE 61153N Defense Research Sciences
to support additional basic research.

Predictive modeling for undersea vehicles

The budget request included $467.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 61153N De-
fense Research Sciences.
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The committee notes that the designs of Naval undersea systems
are increasing in complexity, scope, and sophistication. This, along
with complex operating environments, makes advanced predlctlve
modeling and computational tools for such systems difficult to de-
velop. Without validated modeling tools, underwater vehicle and
platform development relies heavily on experimentation, which can
significantly lengthen the design phase, result in costly system-
level rework, and restrict innovation.

The committee recommends an increase of $3.0 million in
R]%T&izE, Navy, for PE 61153N for predictive modeling for undersea
vehicles.

Direct air capture and blue carbon removal technology pro-
gram

The budget request included $21.4 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $122.2 mil-
lion was for PE 62123N Force Protection Applied Research.

The committee notes that the National Defense Authorization
Act for Fiscal Year 2020 (Public Law 116-92) required the Sec-
retary of Defense, in coordination with the Secretary of Homeland
Security, the Secretary of Energy, and the heads of such other Fed-
eral agencies as the Secretary of Defense considers appropriate, to
carry out a program on research, development, testing, evaluation,
study, and demonstration of technologies related to blue carbon
capture and direct air capture.

Accordingly, the committee recommends an increase of $8.0 mil-
lion in RDT&E, Navy, for PE 62123N for electric propulsion re-
search for carbon capture.

Electric propulsion for military craft and advanced plan-
ning hulls

The budget request included $122.3 million for Research, Devel-
opment, Test, and Evaluation (RDT&E), Navy, for PE 62123N
Force Protection Applied Research.

The committee notes the ongoing, yet increasing, operational
tempo of naval special warfare maritime units such as the Special
Warfare Combatant Craft and Coastal Riverine Force squadrons.
The committee is aware that U.S. Special Operations Command
has identified mission critical capability objectives for hybrid pro-
pulsion technologies and low signature management that, in the
face of increasingly technologically advanced adversaries, are of
substantial importance and should be supported.

Therefore, the committee recommends an increase of $2.0 mil-
lion, in RDT&E, Navy, for PE 62123N for electric propulsion for
military craft and advanced planning hulls.

Expeditionary unmanned systems launch and recovery

The budget request included $122.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 62123N Force
Protection Applied Research.

The committee supports the Navy’s investment in advanced fixed
wing unmanned aerial vehicles and notes that, in order to support
persistent operations in austere environments, additional invest-
ment in expeditionary launch and recovery capabilities is war-
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ranted. The committee believes that it is important to conduct re-
search and development related to the launch and recovery of expe-
ditionary unmanned systems that enable high-efficiency, high-pay-
load drones to take off and land on land and at-sea.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Navy, for PE 62123N to support expeditionary un-
manned systems launch and recovery.

Testbed for autonomous ship systems

The budget request included $122.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 62123N Force
Protection Applied Research.

The committee notes that a key technology gap for long-duration
autonomous ship operation lies in the robustness and resiliency of
the hull and machinery plant. The committee also notes that au-
tonomous ships will be expected to operate for months between
human-assisted maintenance and that autonomous machinery
must be robust and resilient in order to avoid failure, repair dam-
age, or redirect platforms as needed. The committee notes the de-
velopment of digital-twin technologies that allow for predictive or
automated maintenance and improved operations and logistics and
help fill a critical gap that has been identified in autonomous sys-
tems.

Therefore, the committee recommends an increase of $3.0 mil-
lion, in RDT&E, Navy, for PE 62123N for the development of a
testbed for autonomous ship systems.

Interdisciplinary Cybersecurity Research

The budget request included $50.6 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 62131M Ma-
rine Corps Landing Force Technology.

The committee notes the current research efforts to understand
expeditionary cyber challenges and commends the interdisciplinary
approach to developing solutions for cyber systems and considering
the role of human behavior in the tactical cyber environment. The
committee supports continued multidisciplinary research in the
areas of dynamic cyber defense, tactical cyberspace operations and
signals intelligence, sensing, computation, and mobile communica-
tions.

Therefore, the committee recommends an increase of $3.0 mil-
lion, in RDT&E, Navy, for PE 62131M for interdisciplinary cyberse-
curity research.

Humanoid robotics research

The budget request included $67.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 62236N
Warfighter Sustainment Applied Research.

The committee recognizes the promise of autonomous humanoid
robotics for dangerous and repetitive jobs on ships designed pri-
marily for use by human sailors. In particular, the Navy has identi-
fied shipboard firefighting and a number of shipboard maintenance
tasks as ideal candidates for integrating the use of humanoid ro-
bots.
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Therefore, the committee recommends an increase of $4.0 million
in RDT&E, Navy, for PE 62236N for humanoid robotics research.

Social networks and computational social science

The budget request included $67.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 62236N
Warfighter Sustainment Applied Research.

The committee supports the Navy’s research efforts to: develop
algorithms, methods, and tools for analysis of social hysteria propa-
gation and group polarization; improve methods of information en-
vironment assessment and strategic communication; and refine de-
tection of adversarial information maneuvers across social media
platforms.

The committee recommends an additional $3.0 million in
RDT&E, Navy, for PE 62236N for social networks and computa-
tional social science research.

Naval academic undersea vehicle research partnerships

The budget request included $56.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 62747N Under-
sea Warfare Applied Research.

The committee notes that partnerships among academia, govern-
ment, and industry are instrumental in translating technological
advances to emerging Navy undersea vehicles and systems in cost-
effective ways, training a highly skilled workforce, and supporting
increased and sustained submarine production capacity. Undersea
dominance is an enduring capability that is a key foundation of our
national defense and a core element of strategic overmatch in an
era of great power competition.

Therefore, the committee recommends an increase of $7.5 mil-
lion, in RDT&E, Navy, for PE 62747N for Navy and academia sub-
marine partnerships.

Thermoplastic materials

The budget request included $160.5 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 62792N for In-
novative Naval Prototypes Applied Research.

The committee recommends an increase of $7.3 million in
RDT&E, Navy, for PE 62792N for continued development of tech-
nology to fabricate composite aircraft and ship parts from highly
formable thermoplastic materials.

Mission planning advanced technology demonstration

The budget request included $219.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 63640M United
States Marine Corps Advanced Technology Demonstration.

The committee supports the Department of Defense Unmanned
Systems Integrated Roadmap and notes the importance of a robust
intelligence, surveillance, and reconnaissance (ISR) platform for
forward deployed operations in contested environments. The com-
mittee encourages the development of a Mission Support Station
that allows mission plans to be created and then dynamically up-
dated based on available data from numerous sources, including
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weather, satellite imagery, sensor feeds, and other ISR from un-
manned systems.

Therefore, the committee recommends an increase of $3.0 million
in RDT&E, Navy, for PE 63640M for the mission planning ad-
vanced technology demonstration.

Unmanned surface vessel development

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $464.0 mil-
lion was for PE 63178N Medium and Large Unmanned Surface Ve-
hicles and $38.4 million was for PE 63573N Advanced Surface Ma-
chinery Systems.

The committee notes that the budget request provides for the
prototyping and testing of Medium and Large Unmanned Surface
Vessels (MUSVs and LUSVs), including procurement of up to two
additional LUSVs in conjunction with a Strategic Capabilities Of-
fice (SCO) initiative. The committee understands that the 4 LUSVs
procured by the SCO beginning in fiscal year 2018, at a cost of
more than $510 million, are sufficient to achieve the objectives of
the SCO initiative, which is scheduled to be completed in the
fourth quarter of fiscal year 2021.

The committee believes that further procurement of MUSVs and
LUSVs should occur only after the lessons learned from the current
SCO initiative have been incorporated into the system specification
and additional risk reduction actions are taken.

A specific area of technical concern for the committee is the Navy
requirement for MUSVs and LUSVs to operate continuously at sea
for at least 30 days without preventative maintenance, corrective
maintenance, or emergent repairs. The committee is unaware of
any unmanned vessel of the size or complexity envisioned for
MUSV or LUSV that has demonstrated at least 30 days of such op-
eration.

The committee understands that the SCO prototype vessels that
are intended to provide risk reduction for these programs have
demonstrated between 2 to 3 days of continuous operation. The
committee also understands that the SCO vessels are approxi-
mately 25 percent the size by tonnage of a LUSV, which may limit
the applicability of lessons learned and risk reduction from the
SCO vessels to the MUSV and LUSV programs. Among other crit-
ical subsystems, the committee views the main engines and elec-
trical generators in particular as key USV mechanical and elec-
trical subsystems whose reliability is critical to ensuring successful
operations at sea for at least 30 continuous days.

The committee also notes that additional funding is necessary to
accelerate completion of the Integrated Power and Energy Systems
test facility (ITF) to achieve full test capability in fiscal year 2023,
consistent with section 131 of the National Defense Authorization
Act for Fiscal Year 2020 (Public Law 116-92), as well as the quali-
fication of silicon carbide power modules.

Accordingly, the committee recommends a decrease of $464.0 mil-
lion, for a total of $0, in RDT&E, Navy, for PE 63178N, and an in-
crease of $200.0 million, for a total of $238.4 million in RDT&E,
Navy, for PE 63573N.
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The committee’s intent is that the increased funding in PE
63178N be used for: the USV main engine and electrical generator
qualification testing directed elsewhere in this Act ($70.0 million);
USV autonomy development, which may include conversion of ex-
isting vessels ($45.0 million); accelerating ITF testing ($75.0 mil-
lion); and accelerating the qualification of silicon carbide power
modules ($10.0 million).

Advanced combat systems technology

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $70.2 million
was for PE 63382N advanced combat systems technology.

The committee notes that project 3416 (HIJENKS) had insuffi-
cient schedule justification ($7.0 million) and project 3422 (SHARC)
would procure excess platforms ahead of satisfactory testing ($7.1
million).

Accordingly, the committee recommends a decrease of $14.1 mil-
lion, for a total of $56.1 million, in RDT&E, Navy, for PE 63382N.

Surface and shallow water mine countermeasures

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $52.4 million
was for PE 63502N surface and shallow water mine counter-
measures.

The committee notes Barracuda (project 2989) schedule delays,
including a 2-year delay in the critical design review and develop-
mental testing to fiscal years 2022 and 2024 respectively. The com-
mittee is also concerned that operational testing was removed from
the program schedule and directs the Secretary of the Navy to re-
store such testing.

Accordingly, the committee recommends a decrease of $28.2 mil-
lion, for a total of $24.2 million, in RDT&E, Navy, for PE 63502N.

Advanced submarine system development

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $185.4 mil-
lion was for PE 63561N advanced submarine system development.

The committee notes that engineering development models are
early to need in project 9710.

The committee also notes that additional funding ($20.0 million)
could be used to complete procurement qualification of out-of-auto-
clave bow dome technology and demonstrate other components that
utilize this technology for future use on Virginia-class and other
classes of submarines.

Accordingly, the committee recommends a net increase of $10.0
million, for a total of $195.4 million, in RDT&E, Navy, for PE
63561N.

Ship concept advanced design

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $126.4 mil-
lion was for PE 63563N ship concept advanced design.

The committee lacks sufficient clarity on the capability require-
ments to support the following ship design efforts: Future Surface
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Combatant (project 2196, $19.1 million), next generation medium
amphibious ship (project 4044, $30.0 million), and next generation
medium logistics ship (project 4045, $30.0 million).

The committee supports the Conditions Based Maintenance +
(CBM-+) initiative, which improves the cost, schedule, and perform-
ance outcomes in ship maintenance availabilities using analytic
tools. The committee understands that additional funds ($16.0 mil-
lion) could accelerate the implementation of the CBM+ initiative.

Accordingly, the committee recommends a decrease of $63.1 mil-
lion, for a total of $63.3 million, in RDT&E, Navy, for PE 63563N.

Large Surface Combatant preliminary design

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $70.2 million
was for PE 63564N ship preliminary design and feasibility studies.

The committee lacks sufficient clarity on the Large Surface Com-
batant (LSC) capability requirements and the program’s compli-
ance with section 131 of the National Defense Authorization Act for
Fiscal Year 2020 (Public Law 116-92) to support the start of pre-
liminary design for the LSC program or completion of the Capabili-
ties Development Document (project 0411).

Accordingly, the committee recommends a decrease of $41.3 mil-
lion, for a total of $29.0 million, in RDT&E, Navy, for PE 63564N.

Additionally, the committee directs the Secretary of the Navy to
submit a report with Navy’s fiscal year 2022 budget request that
details the plan to comply with the requirements of section 131 of
the National Defense Authorization Act for Fiscal Year 2020.

Littoral Combat Ship

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $32.2 million
was for PE 63581N Littoral Combat Ship.

The committee notes available prior year funds in project 3096.

Accordingly, the committee recommends a decrease of $5.0 mil-
lion, for a total of $27.2 million, in RDT&E, Navy, for PE 63581N.

LCS mission modules

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $67.9 million
was for PE 63596N LCS mission modules.

The committee notes that the Littoral Combat Ship mine coun-
termeasures mission package has an outdated integrated master
schedule and test and evaluation master plan (project 2550). The
committee also notes available prior year funds due to testing
delays (project 2551).

Accordingly, the committee recommends a decrease of $35.0 mil-
lion, for a total of $32.9 million, in RDT&E, Navy, for PE 63596N.

Conventional munitions

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $9.9 million
was for PE 63609N conventional munitions.

The committee notes insufficient justification to support insensi-
tive weapons development (project 0363).



100

Accordingly, the committee recommends a decrease of $7.8 mil-
lion, for a total of $2.1 million, in RDT&E, Navy, for PE 63609N.

Surface Navy Laser Weapon System

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $128.8 mil-
lion was for PE 63925N directed energy and electric weapon sys-
tems.

The committee notes excess engineering and sustainment sup-
port costs for the Surface Navy Laser Weapon System (project
3402).

Accordingly, the committee recommends a decrease of $15.0 mil-
lion, for a total of $113.8 million, in RDT&E, Navy, for PE 63925N.

Large unmanned undersea vehicles

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $78.1 million
was for PE 64031N large unmanned undersea vehicles.

The committee notes excess procurement ahead of Snakehead
phase 1 testing, which is scheduled for fiscal year 2022. The com-
mittee seeks to avoid excess procurement of these systems in ad-
vance of satisfactory testing.

Accordingly, the committee recommends a decrease of $36.0 mil-
lion, for a total of $42.1 million, in RDT&E, Navy, for PE 64031N.

Advanced undersea prototyping

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $115.9 mil-
lion was for PE 64536N advanced undersea prototyping.

The committee notes that the Snakehead and Orca test strate-
gies require updates to enable certification by the Director of Oper-
ational Test and Evaluation in accordance with the Senate report
accompanying the Department of Defense Appropriations Bill,
2020, incorporated into the Consolidated Appropriations Act, 2020
(S. Rept. 116-103). Additionally, the committee is aware of Orca
testing delays.

Accordingly, the committee recommends a decrease of $20.0 mil-
lion, for a total of $95.9 million, in RDT&E, Navy, for PE 64536N.

Hypersonic program reduction, Navy

The budget request included $1.1 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 64659N Preci-
sion Strike Weapons Development Program.

The committee recognizes the importance of hypersonics research
and development, especially in light of the National Defense Strat-
egy and the advancing threats posed by adversaries. However, the
committee is concerned that there has been a lack of adequate co-
ordination on hypersonics prototyping efforts among the various
stakeholders and service components.

Therefore, the committee recommends a decrease of $5.0 million
in RDT&E, Navy, for PE 64659N Precision Strike Weapons Devel-
opment Program.
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Conventional prompt strike

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $1.1 billion
was for PE 64659N precision strike weapons development program.

The committee notes that the budget request included modifica-
tion and installation costs for conventional prompt strike weapons
integration on two Virginia-class submarines but included funds for
the procurement of only one Virginia-class submarine. Therefore,
modification and installation costs are early to need for one Vir-
ginia-class submarine.

Accordingly, the committee recommends a decrease of $52.0 mil-
lion, for a total of $1.1 billion, in RDT&E, Navy, for PE 64659N.

The committee supports conventional prompt strike weapons de-
velopment and the associated submarine integration. However, the
committee lacks clarity on the requirement, including the inventory
objective, for submarines capable of employing these weapons and
notes that projected funding through fiscal year 2025 will total
more than $900.0 million for submarine design, modification, and
installation costs for such weapons.

Therefore, the committee directs the Chief of Naval Operations
to submit to the congressional defense committees not later than
March 30, 2021, approved requirements, including the inventory
objective by ship class, for submarines capable of employing con-
ventional prompt strike weapons. The Chief of Naval Operations
shall coordinate this response with a related report from the Chair-
man of the Joint Chiefs of Staff on mission planning and force
structure for hypersonic weapon systems, which is required else-
where in this Report and due on the same date.

Additionally, the committee directs the Secretary of Navy to re-
quest funding required for new construction submarine modifica-
tion and installation costs associated with conventional prompt
strike weapons as part of the end cost of each such submarine in
the Shipbuilding and Conversion, Navy account in future budget
submissions.

Submarine tactical warfare systems

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $63.9 million
was for PE 64562N submarine tactical warfare systems.

1 'll‘he committee notes AN/BYG-1 APB17 and APBI19 testing
elays.

Accordingly, the committee recommends a decrease of $5.0 mil-
lion, for a total of $58.9 million, in RDT&E, Navy, for PE 64562N.

Advanced degaussing

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $51.9 million
was for PE 64567N ship contract design.

The committee understands that, since legacy degaussing sys-
tems for surface combatants were developed, alternative methods
for performing this function have proven to be more capable and
cost-effective.

The committee believes that conducting an installation and dem-
onstration of advanced degaussing capability on an existing Arleigh
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Burke-class destroyer is warranted to evaluate the utility of such

a capability for further forward-fit and back-fit on naval vessels.
Accordingly, the committee recommends an increase of $14.9 mil-

lion, for a total of $66.8 million, in RDT&E, Navy, for PE 64567N.

Lightweight torpedo development

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $146.0 mil-
lion was for PE 64610N lightweight torpedo development.

The committee notes High Altitude Anti-Submarine Warfare
Weapon operational testing delays (project 1412) and Mk 54 Mod
2 torpedo contract delays (project 3418).

Accordingly, the committee recommends a decrease of $30.0 mil-
lion, for a total of $116.0 million, in RDT&E, Navy, for PE 64610N.

Submarine acoustic warfare development

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $69.2 million
was for PE 11226N submarine acoustic warfare development.

The committee notes that the Compact Rapid Attack Weapon en-
gineering design model (TI-2) is early to need.

Accordingly, the committee recommends a decrease of $8.0 mil-
lion, for a total of $61.2 million, in RDT&E, Navy, for PE 11226N.

Integrated surveillance system

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $103.0 mil-
lion was for PE 24311N integrated surveillance system.

The committee notes that, since fiscal year 2015, the Navy has
utilized Transformational Reliable Acoustic Path Systems (TRAPS)
in anti-submarine warfare missions. The committee understands
that these deployable systems have performed satisfactorily and
comprise a critical element of the Navy’s overall integrated under-
sea surveillance system. The committee is concerned that capability
or capacity gaps may result if additional spiral 1 TRAPS units are
not procured in fiscal year 2021.

In addition, the committee understands that additional funding
in project 0766 could accelerate the development, configuration,
and integration of advanced sensors and associated signal proc-
essing into representative system sensor packages for develop-
mental and operational testing.

Accordingly, the committee recommends an increase of $50.0 mil-
lion, for a total of $153.0 million, in RDT&E, Navy, for PE 24311N.

LCAC composite component development

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $1.7 million
was for PE 24413N amphibious tactical support units.

The committee understands that additional investment in ad-
vanced composites manufacturing for air cushion vehicle compo-
nents, including propeller blades and composite deck house mod-
ules, could reduce the overall acquisition and life cycle costs of the
Navy’s air cushioned landing crafts.
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Accordingly, the committee recommends an increase of $5.0 mil-
lion, for a total of $6.7 million, in RDT&E, Navy, for PE 24413N.

G/ATOR demonstration

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $22.2 million
was for PE 24460M Ground/Air Task Oriented Radar.

The committee believes that the Joint Force, particularly the Ma-
rine Corps, could derive significant warfighting benefits in the inte-
grated air and missile defense mission area from integrating the
AN/TPS-80 Ground/Air Task-Oriented Radar (G/ATOR) with
Standard Missile—6 (SM-6) and the Cooperative Engagement Capa-
bility (CEC) network.

The committee understands that a proof-of-concept demonstra-
tion using a G/ATOR to conduct an SM—6 engagement would re-
quire $73.6 million, which includes the procurement of a G/ATOR
that would remain a dedicated test asset.

The committee further understands that the G/ATOR is capable
of providing tracks, via the USMC Composite Tracking Network
(CTN), to the CEC network. However, changes to the CTN are re-
quired to enable completion of an Engage On Remote capability be-
tween Navy surface combatants and a G/ATOR.

The committee further understands it would cost approximately
$10.0 million to analyze the feasibility of a stand-alone G/ATOR
and SM—6 engagement.

The committee notes that the Marine Corps is supportive of con-
ducting such a demonstration and analysis, which would consist of
two tracking events and a live fire shoot, coordinated with the
Navy, in fiscal year 2022.

Accordingly, the committee recommends an increase of $83.6 mil-
lion, for a total of $105.8 million, in RDT&E, Navy, for PE 24460M.

Attack and utility replacement aircraft vehicle

The budget request included $21.5 billion in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, of which $18.1 million
was for PE 64212N, Other Helo Development, including $11.3 mil-
lion for development of an attack and utility replacement aircraft
(AURA) vehicle.

The Navy AURA program has been has been following the
Army’s development of the Future Long Range Assault Aircraft
(FLRAA), applying lessons learned from the Army program, and
?ssessing subsystem commonality with the Army development ef-
orts.

The committee supports such cooperation, urges the Navy and
Army to expand these efforts, and recommends an increase of $5.0
million in PE 64212N for that purpose.

Cyber tool development

The budget request included $35.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Navy, for PE 35251N Cyber
Space Operations Forces and Force Support.

The committee recognizes the importance of the Navy Cyber
Warfare Development Group (NCWDG), which benefits enormously
from its unique intelligence, prototyping, and acquisition authori-
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ties and nesting within U.S. Fleet Cyber Command. The committee
encourages the Army and Air Force to evaluate the authorities
available to and organizational alignment of the NCWDG and the
feasibility of modeling their tool development organizations and ac-
tivities after the NCWDG. The committee also understands that
the funding for development and acquisition of operational tools
across the Navy and Army is insufficient for the development and
acquisition of foundational tool suits, a critical component of the
Joint Cyber Warfighting Architecture.

Therefore, the committee recommends an increase of $10.0 mil-
lion in RDT&E, Navy, for PE 35251N Cyber Space Operations
Forces and Force Support for cyber tool development.

Air Force

Increase in basic research, Air Force

The budget request included $315.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 61102F De-
fense Research Sciences.

The committee recognizes the “increasingly complex security en-
vironment” detailed in the National Defense Strategy and born
from rapid technological change, challenges from adversaries in
every operating domain, and decreased readiness derivative of the
longest continuous stretch of armed conflict in U.S. history. Accord-
ingly, it is crucial to adequately fund, resource, and structure the
Department of Defense to conduct RDT&E activities for critical
emerging technologies to stay ahead of our adversaries, most nota-
bly Russia and China. Resources must be devoted and responsibly
spent toward research and development of artificial intelligence,
quantum computing, hypersonics, directed energy, biotechnology,
autonomy, cyber, space, 5G, microelectronics, and fully networked
command, control, and communications technologies. As such, the
committee encourages rapid development, prototyping, testing, and
acquisition of these emerging technologies in order to remain ahead
of our adversaries.

Therefore, the committee recommends an increase of $10.0 mil-
lion in RDT&E, Air Force, for PE 61102F Defense Research
Sciences to support additional basic research.

High Energy Synchrotron X-Ray program

The budget request included $140.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 62102F
Materials.

The committee notes the value of continued funding for high-en-
ergy X-ray beamlines optimized for Air Force research needs. This
research capability enables Air Force Research Laboratory re-
searchers, collaborators, and original equipment manufacturers to
employ real-time, three-dimensional x-ray characterization methods
to test a broad range of mission-critical structural and functional
materials. The committee notes the value of this research to high
performance materials for tactical aircraft, the understanding of
metal fatigue, processes for additive manufacturing technologies,
and scientific workforce development.
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Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Air Force, for PE 62102F for the High Energy Synchro-
tron X-Ray research program.

Materials maturation for high mach systems

The budget request included $140.8 million for Research, Devel-
opment, Test, and Evaluation (RDT&E), Air Force, for PE 62102F
Materials.

The committee notes the importance of advanced thermal protec-
tion systems (TPSs) research to enable efficient operation of high-
speed vehicles for military and commercial aerospace needs. The
committee further notes that much scientific and technical work re-
mains in the exploration of the capabilities of the high temperature
materials and associated coatings, identification of non-destructive
inspection techniques, study of initiation and progression of mate-
rial damage in severe flight environments, and transition of the
technology into advanced load-bearing TPSs.

Therefore, the committee recommends an increase of $5.0 mil-
lion, in RDT&E, Air Force, for PE 62102F for materials maturation
for high mach systems.

Metals Affordability Initiative

The budget request included $140.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 62102F
Materials.

The committee recognizes the importance of the Metals Afford-
ability Initiative as an innovative public-private partnership that
makes metals for warfighter needs lighter, stronger, and more af-
fordable. Since the program’s inception in 1999, the MAI has saved
taxpayers over $2 billion, and has a 10:1 return on taxpayer invest-
ment, by increasing yields, decreasing maintenance costs, and
minimizing time and expense for metals manufacturing for Air
Force needs.

Therefore, the committee recommends an increase of $5.0 million
in PE 62102F Materials to support the Metals Affordability Initia-
tive.

Qualification of additive manufacturing processes

The budget request included $140.8 million for Research, Devel-
opment, Test, and Evaluation (RDT&E), Air Force, for PE 62102F
Materials.

The committee notes that Executive Order 13806, “Assessing and
Strengthening the Manufacturing and Defense Industrial Base and
Supply Chain Resilience of the United States,” points to “gaps in
the national-security-related domestic manufacturing capabilities,
including non-existent, extinct, threatened and single-point-of-fail-
ure capabilities.” The committee also notes that a great deal of ad-
ditive manufacturing research and development is conducted open-
ly on commercially available systems, allowing adversaries access
to substantial innovation. The committee supports further develop-
ment of additive manufacturing processes that leverage unclassi-
fied innovations for sensitive and classified weapon systems.
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Therefore, the committee recommends an increase of $2.0 mil-
lion, in RDT&E, Air Force, for PE 62102F for qualification of addi-
tive manufacturing processes.

Technologies to repair fasteners

The budget request included $103.3 million for Research, Devel-
opment, Test, and Evaluation (RDT&E), Air Force, for PE 63030F
Air Force Foundational Development/Demos.

The committee notes that the galvanic corrosion of fastener holes
in carbon-composite and aluminum alloy airframes is a significant
maintenance burden and a source of aircraft downtime. The com-
mittee believes that the development of inexpensive and reliable
technologies that can repair fastener holes could reduce mainte-
nance costs and extend the useful lifetime of the F-22 and F-35.

Therefore, the committee recommends an increase of $2.5 mil-
lion, in RDT&E, Air Force, for PE 63030F for technologies to repair
fasteners.

Hypersonic materials

The budget request included $349.2 million in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 62201F
Aerospace Vehicle Technologies.

The committee supports the Air Force’s efforts to design and test
materials capable of withstanding the hypersonic environment.

Accordingly, the committee recommends an increase of $10.0 mil-
lion in RDAF for PE 62201F.

Golden Horde Vanguard program reductions

The budget request included $157.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 63032F Fu-
ture AF Integrated Technology Demos.

The committee recognizes the importance of programs that sup-
port the transition of promising innovative science and technology
programs into formal acquisition or operational use. The committee
notes that these efforts are more appropriately funded outside of
the limited funding available for science and technology efforts
themselves.

Therefore, the committee recommends a decrease of $50.0 million
in RDT&E, Air Force, for PE 63032F Future AF Integrated Tech-
nology Demos for Golden Horde Vanguard program reductions. The
committee report reallocates this funding to high priority science
and technology activities in support of the National Defense Strat-

egy.
Fixed-wing improvements

The budget request included $199.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 63033F
Next Gen Platform Dev/Demo.

The committee notes that Air Force efforts to improve B-52
flight operations resulted in a 6.6 percent performance gain, saving
4.2 million gallons of fuel per year, and a positive return on invest-
ment in less than 1 year. Flight data analysis also showed that not
pursuing efficiencies resulted in increased fuel burn and costs, 350
additional maintenance hours per year, and 41 days of non-mission
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capable status for landing gear maintenance. Analysis for KC-135
aft body drag reduction devices show savings of $7.5 million per
year.

Accordingly, the committee recommends the following increases:
$3.0 million for B-52 pylon fairings, $3.0 million for C-130 finlets,
and $3.0 million for KC-135 aft body drag, in RDT&E, Air Force,
for PE 63033F Next Gen Platform Dev/Demo.

AETP/NGAP

The budget request included $636.5 million in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 64004F Ad-
vanced Engine Development.

The committee supports the Air Force’s efforts to develop state
of the art engine technology that has the potential to provide ex-
panded flight envelopes with increases in thermal and power pro-
duction at the same time. The committee encourages the Air Force
to accelerate this revolutionary technology to achieve the increase
in combat capability.

Accordingly, the committee recommends an increase of $50.0 mil-
lion in RDAF for PE 64004F.

Directed energy counter-Unmanned Aerial Systems (CUAS)

The budget request included $21.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 64032F Di-
rected Energy Prototyping.

Unmanned aerial systems (UASs) pose a growing threat to U.S.
forces. The development of directed energy capabilities to counter
UASs and cruise missiles is critical, as employment of such defen-
sive capabilities would impose substantial costs on adversaries.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Air Force, for PE 64032F.

Advanced Hypersonic Air-breathing Weapon

The budget request included $381.9 million in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 64033F
Hypersonic Prototyping.

The committee supports the Air Force’s efforts in developing air-
breathing hypersonic missiles but is concerned that the Air Force
has not provided sufficient resources to successfully transition the
Hypersonic Air Breathing Weapon being developed by the Defense
Advanced Research Projects Agency (DARPA), in partnership with
the Air Force, based on the recent successes and acceleration of the
DARPA program.

Accordingly, the committee recommends an increase of $65.0 mil-
lion in RDAF for PE 64033F.

KC-135 operational energy increases

The budget request included $219.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 64858F
Tech Transition Program.

The committee notes that roughly 60 percent of operational en-
ergy use occurs in the Air Force at a cost of over $5.4 billion per
year. One of the greatest consumers of fuel in the Air Force is the
KC-135. Just switching from horizontal to vertical wiper blades
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with a $2 million investment can save almost $10 million each
year. Using low-cost flight planning software instead of traditional
practices can decrease the workload for flight planners by roughly
300 hours per month. In the air, the same planning software has
been shown to improve flight efficiency by at least 10 percent,
which saves $75.0 million per year.

Accordingly, the committee recommends the following increases:
$4.5 million for agile software development and operations, $10.0
million for KC-135 winglets, and $2.0 million for KC-135 vertical
wipers in RDT&E, Air Force, for PE 64855F Tech Transition Pro-
gram.

Polar communications

The budget request included $219.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Space Force, for PE 64858F
Tech Transition.

The committee understands that strategic satellite communica-
tion is vital to national security and that there exists a potential
7-year gap in resilient capability coverage. Additionally, the Com-
mander, U.S. Northern Command, has warned about a lack of
basic and reliable communications in the northern most latitudes,
communications that the Department of Defense will need to help
respond to great power competition. The committee is aware of re-
cent developments in low- and medium-earth orbit communications
that could support additional satellite capability to begin to estab-
lish more robust communications at these northern latitudes.

Therefore, the committee recommends and increase of $46.0 mil-
lion in RDT&E, Space Force, for PE 64858F for strategic satellite
communications capability.

Low-Cost Attritable Aircraft Technology

The budget request included $219.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 64858F
Tech Transition Program.

The committee supports the Assistant Secretary of the Air Force
for Acquisition, Technology, and Logistics’ intent to accelerate the
Air Force Research Laboratory’s Low-Cost Attributable Aircraft
Technology XQ-58 program for collaborative pairing with manned
platforms, potentially including the F—-35. The committee views the
combined application of commercial technology, autonomy, and ar-
tificial intelligence as an innovative solution to meeting the de-
mands of the National Defense Strategy.

Accordingly, the committee recommends an increase of $128.0
million, in RDT&E, Air Force, for PE 0604858F for the purchase
of additional XQ-58 aircraft and operationally relevant testing.

Long Endurance UAS

The budget request included $219.3 million in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 64858F Tech
Transition Program.

The committee supports the Air Force’s effort to provide an alter-
native to traditional space assets by using unmanned vehicles to
provide persistent over the horizon surveillance, targeting, and tac-
tical communications capability.
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Accordingly, the committee recommends an increase of $33.5 mil-
lion in RDAF for PE 64858F for long endurance unmanned aircraft
systems.

Rapid repair of high performance materials

The budget request included $219.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 64858F
Tech Transition Program.

The committee recognizes the importance of further advancement
of systems that can be used to repair high performance materials
for the Department of Defense. The committee highly encourages
further integration of portable deployable systems.

Accordingly, the committee recommends an increase of $6.0 mil-
lion, in RDT&E, Air Force, for PE 64858F for development of tech-
nologies to enable the rapid repair of high performance materials.

Small satellites

The budget request included $219.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 64858F
Technology Transition Program.

The committee is encouraged by the Department of Defense’s
focus on small satellite capabilities and supports the growth and
expansion of the space industry capabilities in this critical tech-
nology area.

Therefore, the committee recommends an increase of $6.0 million
in RDT&E, Air Force, for PE 64858F for small satellites.

Air Force Open Systems Integration

The budget request included no funding in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 0604429F
Airborne Electronic Attack.

The committee supports the Air Force’s initiative to transition
the Systems of Systems Technology Integration Tool Chain for Het-
erogeneous Electronic Systems (STITCHES) capability to the 850th
Electronic Warfare Group. This open systems integration solution
provides critical capability across the Department of Defense. The
committee was disappointed to learn that the transition was au-
thorized but failed to capture the required funding.

Accordingly, the committee recommends an increase of $30.0 mil-
lion in RDAF for PE 0604429F for STITCHES transition activities.

SLATE/VR Training

The budget request included $248.7 million in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 0605223F
Advanced Pilot Training.

The committee supports the effort to accelerate the fielding of
commercially developed airborne augmented reality for: (1) In-
flight learning; (2) Operational training; (3) Advancing learning
and performance assessment science and practice by integrating
and testing advanced airborne augmented reality prototypes in Air
Force training aircraft; and (4) Active Air Force fighters through
initial integration activities for the F-16.

Accordingly, the committee recommends an increase of $6.0 mil-
lion in RDAF for PE 0605223F.
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Gulf Test Range modernization

The budget request included $208.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 64759F
Major T&E Investment.

The committee notes its support for the next phase in the Gulf
Test Range telemetric modernization process.

Therefore, the committee recommends an increase of $15.0 mil-
lion in RDT&E, Air Force, for PE 64759F for Gulf Test Range mod-
ernization.

Enterprise Resource Planning Common Services

The budget request included $9.9 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 38602F
Enterprise Information Services.

The committee remains concerned about the Air Force’s develop-
ment of Enterprise Resource Planning Common Services with re-
spect to implementing best practices for the frequency of capability
delivery to end users and notes that the acquisition strategy for
this program is inconsistent with the Air Force’s digital moderniza-
tion strategy.

The committee recommends a reduction of $7.5 million in
RDT&E, Air Force, for PE 38602F.

Advanced Air to Air capability

The budget request included $15.8 billion in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 9999999
Classified Programs.

The committee supports the Air Force’s efforts in developing ad-
vanced air-to-air weapons to enable air superiority, which is funda-
mental to achieving victory in any conflict.

Accordingly, the committee recommends an increase of $62.0 mil-
lion in RDAF for PE 999999.

Air Force Integrated Personnel and Pay System

The budget request included $27.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 65018F Air
Force Integrated Personnel and Pay System (AF-IPPS).

The committee notes its continuing concern with AF-IPPS imple-
mentation of best practices for frequency of capability delivery to
end users and that the acquisition strategy for this program is in-
consistent with the Air Force’s digital modernization strategy.

Therefore, the committee recommends a decrease of $20.0 million
in RDT&E, Air Force, for PE 65018F.

B-1B Squadrons

The budget request included $15.8 million in Research, Develop-
ment, Test, and Evaluation, Air Force (RDAF), for PE 11126F B-
1B Squadrons.

The committee supports the Air Force’s request to realign funds
to support certain B—1 radio cryptographic modernization require-
ments within this account.

Accordingly, the committee recommends an increase of $10.8 mil-
lion in RDAF for PE 11126F for cryptographic modernization ac-
tivities.
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PDI: Mission Partner Environment (MPE) local upgrades,
U.S. Indo-Pacific Command

The budget request included $13.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 35600F
International Intelligence Technology and Architectures.

The unfunded priorities list submitted by the Commander, U.S.
Indo-Pacific Command (INDOPACOM), included additional funding
for Mission Partner Environment (MPE) local upgrades to mod-
ernize the command, control, communications, and computers ar-
chitecture in the INDOPACOM area of responsibility and provide
local systems to support and enhance operations with allies and
partners.

Therefore, the committee recommends an increase of $3.7 million
in RDT&E, Air Force, for PE 35600F, specifically for the BICES—
X program.

C-17 microvanes

The budget request included $9.9 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 41130F C-
17 Aircraft (IF).

The committee supports efforts to increase efficiency and to re-
duce costs associated with fuel burn. The committee notes that the
Air Force estimates savings of approximately $10.0 million per
year, with less than a 4-month positive return on investment,
through the use of C—17 microvanes, which have been shown to
streamline airflow and reduce drag.

Accordingly, the committee recommends an increase of $3.0 mil-
lion in RDT&E, Air Force, for PE 41130F for the fielding of C-17
microvanes.

Logistics Information Technology

The budget request included $35.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Air Force, for PE 78610F Lo-
gistics Information Technology (LOGIT).

The committee notes its concern with the progress of the Item
Master effort with respect to implementation of best practices for
frequency of capability delivery to end users and that the acquisi-
tion strategy for this program is inconsistent with the Air Force’s
digital modernization strategy.

Therefore, the committee recommends a decrease of $20.0 million
in RDT&E, Air Force, for PE 78610F.

Small satellite mission operations center

The budget request included $139.9 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Space Force, for PE
1206601SF Space Technology Applied Research.

The committee believes that there is significant potential in
small satellite missions and that a central operations center would
provide synergy to the ongoing Department of Defense efforts.

Therefore, the committee recommends an increase of $3.0 million
in RDT&E, Space Force, for PE 1206601SF for a small satellite
mission operations center.
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GPS User Equipment

The budget request included $390.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Space Force, for PE
1203164SF NAVSTAR Global Positioning System (User Equip-
ment) (SPACE).

The committee understands that the modernized Global Posi-
tioning System user equipment program for the Space Force has
slipped by over a year and that more delays are possible.

Therefore, the committee recommends a decrease of $20.0 million
in RDT&E, Space Force, for PE 1203164SF.

National Security Space Launch technology development

The budget request included $561.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Space Force, for PE
1206853SF National Security Space Launch Program (SPACE)—
EMD.

Elsewhere in this Act, the committee recommends a provision
that would require the Secretary of the Air Force to establish a
program to develop technologies and systems to enhance phase
three National Security Space Launch requirements and enable
further advances in launch capability associated with the insertion
of national security payloads into relevant classes of orbits.

Therefore, the committee recommends an increase of $30.0 mil-
lion in RDT&E, Space Force, for PE 1206853SF. This increase
would resource this important program.

Cobra Dane service life extension

The budget request included $28.2 million in Research, Develop-
ment, Test, and Evaluation, Space Force (RDSF), for PE
1203873SF Ballistic Missile Defense Radars.

The committee notes that, because of projected delays in fielding
two homeland defense radars in the Indo-Pacific area of responsi-
bility, Cobra Dane will now be required to exceed its originally
planned life expectancy. The committee also notes that this project
was included on the unfunded priorities list submitted by the Com-
mander, U.S. Northern Command and North American Aerospace
Defense Command.

Accordingly, the committee recommends an increase of $18.5 mil-
lion in RDSF for PE 120387SF to accelerate the service life exten-
sion of the Cobra Dane radar.

Commercial space domain awareness

The budget request included $86.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Space Force, for PE
1203940SF Space Situation Awareness Operations.

The committee believes that, in an increasingly crowded environ-
ment, the space situational awareness (SSA) mission is essential to
U.S. Government and commercial space operations. The committee
views the use of commercial data for this mission as an important
part of an integrated approach to achieving SSA.

Therefore, the committee recommends an increase of $7.0 million
in RDT&E, Space Force, for PE 1203940SF for commercial procure-
ment of SSA data.
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Global Positioning System III—Operational Control Seg-
ment

The budget request included $482.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Space Force, for PE
1206423SF Global Positioning System III—Operational Control
Segment.

The committee believes that Global Positioning System mod-
ernization is a critical milestone for achieving the lethal force envi-
sioned in the National Defense Strategy but sees this request as
excess to need.

Therefore, the committee recommends a decrease of $65.0 million
in RDT&E, Space Force, for PE 1206423SF.

Defense Wide

Defense Established Program to Stimulate Competitive Re-
search

The budget request included $35.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
61110D8Z Basic Research Initiatives.

The committee recognizes the importance of the Defense Estab-
lished Program to Stimulate Competitive Research (DEPSCoR).
The program helps increase the number of university researchers
and improve the capabilities of institutions of higher education in
eligible jurisdictions to perform competitive research relevant to
the Department of Defense.

Therefore, the committee recommends an increase of $20.0 mil-
lion in RDT&E, Defense-wide, for PE 61110D8Z for DEPSCoR.

Minerva Research Initiative

The budget request included $35.6 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
61110D8Z Basic Research Initiatives.

The committee is concerned by the proposed divestment in social
science research programs within the Office of the Under Secretary
of Defense for Research and Engineering and the Army’s with-
drawal from Minerva Research Initiative in recent years. At a time
when peer and near-peer adversaries are increasingly employing
strategies of malign influence and disinformation, maintaining the
Nation’s technological superiority in the face of these threats re-
quires not only investing in physical sciences but also the integra-
tion of cross-disciplinary research that explores the social, cultural,
behavioral, political, historical, and religious drivers of today’s in-
creasingly complex global security environment.

Therefore, the committee recommends an increase of $17.0 mil-
lion in RDT&E, Defense-wide, for PE 61110D8Z Basic Research
Initiatives for the Minerva research initiative.

The committee further notes that the National Academies of
Science, Engineering, and Medicine’s 2020 review of Minerva’s ac-
complishments found that, despite facing challenges with estab-
lishing a stable, well-functioning organizational structure as well
as resource limitations, the program has made important contribu-
tions. The study found that the program has had a positive impact
on the amount of dialogue between the Department of Defense and
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the social science community, the number of social science re-
searchers with an interest in research relevant to national security,
and the amount of collaboration among researchers working on top-
ics relevant to national security. The committee directs the Under
Secretary of Defense for Research and Engineering to review the
findings of this report and brief the congressional defense commit-
tees on planned responses to the report’s recommendations, no
later than March 1, 2021.

Traumatic brain injury medical research

The budget request included $53.7 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 61117E
Basic Operational Medical Research Science.

The committee notes the importance of continued medical re-
search conducted by the Army Futures Command and Army Re-
search Laboratory to advance the prevention, detection, and treat-
ment of acute traumatic brain injury (TBI). The committee notes
that TBIs are associated with a variety of long-term effects and are
prevalent in military and civilian settings. The committee supports
this funding increase to help the Army to prevent TBI incidence
and ultimately develop prevention, detection, and treatment meth-
odologies that could be used to protect the entire Joint Force as
well as civilian populations.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Defense-wide, for PE 61117E for traumatic brain injury
medical research.

Aerospace, education, research, and innovation activities

The budget request included $31.0 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
61228D8Z Historically Black Colleges and Universities/Minority In-
stitutions.

The committee notes the importance of fundamental research
and the pipeline of highly qualified technical talent in support of
long-term national security needs. The committee supports in-
creased funding for aerospace education and research activities at
Historically Black Colleges and Universities/Minority Institutions
to promote the expansion of the future aerospace technical work-
force, especially among U.S. citizens, and to enhance research in
areas such as fatigue damage tolerance, experimental aero-
dynamics, and the performance of materials and components under
extreme environmental conditions.

Therefore, the committee recommends an increase of $2.0 million
in RDT&E, Defense-wide, for PE 61228D8Z Historically Black Col-
leges and Universities/Minority Institutions for aerospace edu-
cation, research, and innovation activities.

Historically Black Colleges and Universities/Minority Insti-
tutions

The budget request included $31.0 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
61228D8Z Historically Black Colleges and Universities/Minority In-
stitutions.
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The committee notes the importance of increasing the Depart-
ment of Defense’s (DOD) partnerships with Historically Black Col-
leges and Universities (HBCUs). These HBCU institutions can sup-
port the Department of Defense’s needs for high quality research
as well as serve as a source for United States citizens with science,
technology, engineering, and mathematics training who can sup-
port national security technology missions.

Therefore, the committee recommends an increase of $5.0 mil-
lion, in RDT&E, Defense-wide, for PE 61228D8Z.

Emerging biotech research

The budget request included $250.1 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 62715E
Materials and Biological Technology.

The committee recognizes the importance of protecting
warfighter populations stationed domestically and abroad in the
event of a pandemic. The committee supports expanding rapid re-
sponse vaccine capabilities and capacity that can meet the needs of
this population in the event of an outbreak. The committee com-
mends the Department of Defense for its prior efforts, conducted by
the Defense Advanced Research Projects Agency, to pursue novel
rapid production capabilities and directs the Department to pursue
late-stage multi-modal platform technologies capable of responding
to pandemics such as influenza, COVID-19, and future infectious
diseases.

Therefore, the committee recommends an increase of $40.0 mil-
lion in RDT&E, Defense-wide, for PE 62715E for an increase in
emerging biotechnology research.

Operational Fires program reduction, Defense-wide

The budget request included $231.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 63286E
Advanced Aerospace Systems.

The committee recognizes the importance of coordinating various
service and agency hypersonics activities and is concerned with the
lack of a transition pathway for the Defense Advanced Research
Projects Agency’s Operational Fires effort into a funded Army ac-
quisition or development activity.

Therefore, the committee recommends a decrease of $20.0 million
in RDT&E, Defense-wide, for PE 63286E for a reduction in the
Operational Fires program.

Hypersonic program reduction

The budget request included $102.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
64331D8Z Rapid Prototyping Program.

The committee recognizes the importance of hypersonic research
and development, especially in light of the National Defense Strat-
egy and the advancing threats that it describes. However, the com-
mittee is concerned that there has been a lack of adequate coordi-
nation on hypersonic prototyping efforts among the various stake-
holders and service components.
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Therefore, the committee recommends a decrease of $20.0 million
in RDT&E, Defense-wide, for PE 64331D8Z for hypersonic program
reduction.

Stratospheric balloon research

The budget request included $133.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
63338D8Z Defense Modernization and Prototyping.

The committee recognizes the increasing importance of strato-
spheric balloons in command, control, communications, computers,
intelligence, surveillance, and reconnaissance (C4ISR) and missile
defense missions. The committee is concerned that, as projects
move from the Office of Secretary of Defense’s Missile Defeat
Project to elsewhere in the Department, transition of prior research
will be insufficient. Specifically, the committee is concerned that
the Trippwire high altitude demonstration program, previously
funded under the Missile Defeat Project, lacks specific budgetary
continuity. The committee understands that the Trippwire tech-
nologies still require testing and evaluation activities before they
can transition to the military services as a program of record.

Therefore, the committee recommends an increase of $13.0 mil-
lion in RDT&E, Defense-wide, for PE 63338D8Z for stratospheric
balloon research.

Rapid prototyping using digital manufacturing

The budget request included $93.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
63680D8Z Manufacturing Technology.

The committee notes that high performance computing, when
combined with additive manufacturing, has the potential to signifi-
cantly support the ability for forward deployed forces and the de-
fense industrial base to make optimal use of the additive manufac-
turing capabilities. High performance computing assets can be used
to optimize design processes, support real time monitoring of man-
ufacturing processes and product quality, and support detailed data
analyses of critical parts. The Department of Defense has indicated
that the use of high performance computing addresses a critical ca-
pability required in implementation of additive manufacturing.

The committee recommends an increase of $5.0 million in
RDT&E, Defense-wide, for PE 63680D8Z Manufacturing Tech-
nology for rapid prototyping using digital manufacturing.

Defense supply chain technologies

The budget request included $40.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 63680S
Manufacturing Technology Program.

The committee recognizes the potential of academic partnership
programs to increase the adoption of additive manufacturing, auto-
mation, and robotics metal-casting technologies among small-to-me-
dium businesses in the defense industrial base.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Defense-wide, for PE 63680S for defense supply chain
technologies.
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Steel Performance Initiative

The budget request included $40.0 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 63680S
Manufacturing Technology Program.

The committee notes that failure to invest in steel technology for
advanced weapon systems threatens leadership in commercial steel
technology and in defense equipment performance. The committee
understands that steel is a critical and enabling material for the
performance of defense equipment. Investment is needed in steel
alloy development and manufacturing technology to maintain
warfighter preparedness and a strong industrial base.

Therefore, the committee recommends an increase of $10.0 mil-
lion for RDT&E, Defense-wide, for PE 63680S.

Network-Centric Warfare Technology program reduction

The budget request included $661.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 63766E
Network-Centric Warfare Technology.

The committee is concerned with the coordination of service and
Strategic Capabilities Office programs and activities as well as the
absence of transition plans for some of the proposed and ongoing
research efforts.

Therefore, the committee recommends a decrease of $10.0 million
in RDT&E, Defense-wide, for PE 63766E Network-Centric Warfare
Technology.

Operational Energy Capability Improvements

The budget request included $0.0 in Research, Development,
Test, and Evaluation (RDT&E), Defense-wide, for PE 64055D8Z
Operational Energy Capability Improvement.

The committee notes that, since its creation in 2012, the Oper-
ational Energy Capability Improvement Fund (OECIF) has served
as “seed money” to start or consolidate promising innovations and
to demonstrate technological feasibility with the goal of
transitioning science and technology investments into Department
of Defense programs. The committee further notes that OECIF in-
vestments are directly focused on the capability needs expressed in
the National Defense Strategy and that OECIF’s efforts have com-
plemented, not replaced or duplicated, investments made by the
military services. The committee is concerned that the budget re-
quest did not include funding for the OECIF and notes its support
for the program as the Department works to rapidly address new
and critical issues arising from emerging threats to our ability to
supply the Joint Force.

Accordingly, the committee recommends an increase of $65.0 mil-
lion in RDT&E, Defense-wide, for PE 64055D8Z Operational En-
ergy Capability Improvement.

Funding for long-duration demonstration initiative and
joint program
The budget request included $61.3 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
63851D8Z Environmental Security Technical Certification Pro-
gram.
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The committee recommends an increase of $15.0 million in
RDT&E, Defense-wide, for PE 63851D8Z to fund a pilot program
on long-duration energy storage established elsewhere in this Act.

Advanced technologies

The budget request included $730.5 million in Research, Develop-
ment, Test, and Evaluation, Defense-wide (RDDW), for PE
64250D8Z Advanced Innovative Technologies.

The committee is supportive of advanced innovation but is con-
cerned that some of the projects planned to be undertaken in fiscal
year 2021 are outside of the charter of the Strategic Capabilities
Office—namely, the use of mature technology to produce game-
changing capability. The committee is encouraged by the continued
work on the hypervelocity gun weapon system (HGWS) and its con-
tinued development to provide a low cost integrated air and missile
defense interceptor. The committee encourages the continued devel-
opment of the HGWS program.

Therefore, the committee recommends a decrease of $100.0 mil-
lion in RDDW for PE 64250D8Z.

Defense Modernization and Prototyping program reduction

The budget request included $133.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
64331D8Z Defense Modernization and Prototyping.

The committee recognizes the importance of hypersonic research
and development, especially in light of the National Defense Strat-
egy and the advancing threats that it describes. However, the com-
mittee is concerned that there has been a lack of adequate coordi-
nation on hypersonic prototyping efforts among the various stake-
holders and service components.

Therefore, the committee recommends a decrease of $20.0 million
in RDT&E, Defense-wide, for PE 64331D8Z.

Homeland Defense Radar-Hawaii

The budget request did not contain funding in Research, Devel-
opment, Test, and Evaluation, Defense-Wide (RDDW), for PE
64672C Homeland Defense Radar-Hawaii (HDR-H).

The committee is aware of the challenges related to site selection
for HDR-H but understands that the Missile Defense Agency has
a viable path forward if provided sufficient funding. The committee
believes that a persistent sensing capability in this area of respon-
sibility is critical for homeland defense and also notes that this pro-
gram was included in the unfunded priorities list submitted by the
Commander, Indo-Pacific Command.

Accordingly, the committee recommends an increase of $162.0
million in RDDW for PE 64672C.

Next Generation Interceptor

The budget request included $664.1 million in Research, Develop-
ment, Test, and Evaluation, Defense-wide (RDDW), for PE 64874C
Improved Homeland Defense (IHLD) Interceptors.

The committee fully supports the effort to modernize the Ground-
Based Interceptor fleet but also notes that delays in releasing the
request for proposals for the Next Generation Interceptor (NGI)
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have led to a projected contract award date that is almost 1 year
later than initially planned for by the Missile Defense Agency
(MDA). These delays have also prevented the MDA from obligating
or expending the fiscal year 2020 funding that was appropriated for
the two initial contract awards.

Accordingly, the committee recommends a decrease of $310.0 mil-
lion in RDDW for PE 64874C for the NGI program.

PDI: Guam Defense System

The budget request did not include funding in Research, Defense,
Test, and Evaluation (RDT&E), Defense-wide, for PE 64880C
Land-Based SM-3 for a Guam Defense System (GDS).

The committee notes that this project was included on the un-
funded priorities list submitted by the Commander, U.S. Indo-Pa-
cific Command, who stated that Guam is both the western-most
territory of the U.S. homeland and a critical location for posture
and operations in the Indo-Pacific area of responsibility. The com-
mittee agrees with the Commander that protection of U.S. assets
and personnel on Guam is critical for effective operations in the re-
gion.

Accordingly, the committee recommends an increase of $76.8 mil-
lion in RDT&E, Defense-wide, for PE 64880C Land-Based SM-3 for
GDS.

In addition, the committee expects the Missile Defense Agency
(MDA), along with U.S. Strategic Command (STRATCOM) and
U.S. Indo-Pacific Command (INDOPACOM), to continue to analyze
and refine the plan for a defense architecture against the range of
missile threats to Guam while also beginning the work described
above.

Accordingly, not later than January 31, 2021, the committee di-
rects the Secretary of Defense, in consultation with the Director of
the MDA and the Commanders, STRATCOM and INDOPACOM, to
submit to the congressional defense committees an assessment of
the architecture required for the defense of Guam from air and
missile threats, including ballistic, hypersonic, and cruise missiles.
The assessment shall include the following elements:

(1) An analysis of existing and projected air and missile
threats to U.S. forces, assets, and infrastructure located on
Guam;

(2) An analysis of impacts to the ability of U.S. forces to con-
duct operations in the INDOPACOM area of operations if sys-
tems and assets on Guam are vulnerable to air and missile
threats;

(3) An analysis of systems currently available for procure-
ment or deployment that could contribute to the defense of
Guam from these threats not later than the end of 2025;

(4) An analysis of new systems currently in development, or
modifications to existing systems, that could enhance or sub-
stitute for existing options in contributing to this mission;

(5) Estimated cost and schedule for the various options stud-
ied; and

(6) Anything else the Secretary deems relevant.
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Hypersonic and Ballistic Tracking and Custody Layer

The budget request included $216.0 million in Research, Develop-
ment, Test, and Evaluation, Defense-wide (RDDW), for PE
1206410SDA Space Technology Development and Prototyping.

The committee understands that the Space Development Agency
(SDA) is responsible for the development of the hypersonic and bal-
listic space-based tracking and custody layer. In addition the com-
mittee has been informed that the SDA is transferring funds to
have the Missile Defense Agency continue development of the
Hypersonic and Ballistic Tracking Space Sensor as a potential sen-
sor for the tracking layer.

Therefore, the committee recommends a decrease of $20.0 million
in RDDW for PE 1206410SDA.

Hybrid space

The budget request included $216.0 million in Research, Develop-
ment, Test, and Evaluation, Defense-wide (RDDW), for PE
1206410SDA Space Technology Development and Prototyping.

The committee understands that the Commander, U.S. Indo-Pa-
cific Command, Commander, U.S. European Command, and other
combatant commanders have identified the need for persistent
space-based radars in their unfunded priorities lists for fiscal year
2021. A constellation of low earth orbit, space-based radars, with
rapid revisit rates and the capability to maintain situational
awareness of adversary activities and providing low latency target
custody, would meet the requirements of the combatant com-
manders.

Therefore, the committee recommends an increase of $130.0 mil-
lion in RDDW for PE 1206410SDA.

Hypersonic and Ballistic Tracking Space Sensor

The budget request did not include funding in Research, Develop-
ment, Test, and Evaluation, Defense-Wide (RDDW), for PE
1206895C BMDS Space Programs for a Hypersonic and Ballistic
Tracking Space Sensor (HBTSS).

The committee is aware that some funding for this capability was
included in the budget request for the Space Development Agency
(SDA). The committee notes, however, that section 1683 of the Na-
tional Defense Authorization Act for Fiscal Year 2020 (Public Law
116-92) required the Secretary of Defense to assign primary re-
sponsibility for the development and deployment of an HBTSS pay-
load to the Missile Defense Agency. Further, the amount of funding
contained in the requested SDA budget for this program is far less
than what is required to keep the HBTSS program on track, ac-
cording to fiscal year 2020 budget documentation.

The committee notes that the Commander, U.S. Strategic Com-
mand, and Commander, U.S. Northern Command, among other
senior military and civilian officials, have stated repeatedly that
space-based sensors are the most effective path to improving both
homeland and theater missile defenses against a wide range of
missile threats. The committee is disappointed that the Depart-
ment of Defense has once again neglected to request meaningful
funding for this program.
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Accordingly, the committee recommends an increase of $120.0
million in RDDW in PE 1206895C for HBTSS.

Stryker Nuclear Biological Chemical Reconnaissance Vehi-
cle Sensor Suite Upgrade

The budget request included $320.0 million in Research, Develop-
ment, Test, and Evaluation, Defense-wide (RDDW), for PE
64384BP Chemical and Biological Defense Program—EMD, of
which $128.9 million was for Contamination Avoidance programs,
including the Stryker Nuclear Biological Chemical Reconnaissance
Vehicle Sensor Suite Upgrade (NBCRV SSU).

The committee understands that platform-mounted reconnais-
sance of nuclear and radiological hazards is a key capability for
ground forces and supports the Department of Defense’s efforts to
develop stand-off technology that would protect soldiers and equip-
ment from radiation exposure. The committee believes that this ca-
pability would be useful on a broader variety of platforms.

Accordingly, the committee recommends an increase of $3.0 mil-
lion in RDDW for PE 64384BP for Contamination Avoidance pro-
grams to accelerate integration activities for the Stryker NBCRV
SSU and to investigate platform-agnostic variants of the sensor
package.

Infrastructure to assess counter-small UAS commercial solu-
tions

The budget request included $422.5 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
64940D8Z Central Test and Evaluation Investment Program
(CTEIP).

The committee notes the expansion of small Unmanned Aircraft
System (SUAS) threats as fueled by the proliferation of industry-
driven sUAS capabilities highlighted elsewhere in this Act. The
committee believes that the scope and complexity of this threat will
only increase over the next decade.

Therefore, the committee recommends an increase of $15.0 mil-
lion in RDT&E, Defense-wide, for PE 64940D8Z to build the nec-
essary test and evaluation infrastructure to assess Counter—sUAS
(C—sUAS) capabilities.

To ensure the best use of this additional funding, the committee
directs the Under Secretary of Defense for Research and Engineer-
ing (USD R&E) to provide a plan for the development of the test
and evaluation infrastructure required to appropriately assess C—
sUAS solutions so as to systematically address the long-term threat
to U.S. troops and critical infrastructure.

The committee expects future funding to be used to build the ap-
propriate test and evaluation infrastructure, but it will be contin-
gent on the efficacy of the briefed plan. The committee recommends
that the USD R&E consult with the Department of Justice on its
efforts to systematically address C—sUAS threats using a com-
prehensive test and evaluation plan.

The plan shall be briefed to the congressional defense committees
no later than February 1, 2021, and shall address the capability to:
(1) Provide full time, space, and position information on low, slow,
and small targets that are either under operator control or autono-
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mous and that may be executing terrain-following maneuvers; (2)
Enable cyber analyses of defeat mechanisms for autonomous and
automated systems; (3) Enable end-to-end analysis of the proposed
C—sUAS kill chain from sensor to defeat mechanism to impact on
UAS functionality; and (4) Such other matters as the USD R&E de-
termines to be appropriate.

Telemetry range extension wave glider relay

The budget request included $422.5 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
64940D8Z Central Test and Evaluation Investment Development.

The committee notes the need for investments in test ranges in
support of the capabilities called for in the National Defense Strat-
egy. Range extension enables range safety and Department of De-
fense over-water test events of long-range hypersonic weapons, air-
craft, and sea surface platforms.

Therefore, the committee recommends an increase of $15.0 mil-
lion in RDT&E, Defense-wide, for PE 64940D8Z.

National Academies study on comparison of talent programs

The budget request included $5.8 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
65151D8Z Studies and Analysis Support—OSD.

The committee recommends a provision elsewhere in this Report
to require the National Academies of Science, Engineering, and
Medicine to conduct a study comparing methods for recruiting and
retaining researchers used by the U.S. and Chinese governments.
The committee notes that the People’s Republic of China maintains
various well-funded talent programs through which American re-
searchers are encouraged to set up labs in China and conduct re-
search in Chinese laboratories, providing the country access to sen-
sitive technologies developed in the United States.

Therefore, the committee recommends an increase of $2.0 million
in RDT&E, Defense-wide, for PE 65151D8Z for the National Acad-
emies of Science, Engineering, and Medicine study on comparison
of talent programs.

Defense Technical Information Center

The budget request included $59.4 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
65801KA Defense Technical Information Center (DTIC).

The committee notes the challenges that the DTIC faces in effi-
ciently and effectively performing its mission to facilitate sharing,
maintain open repositories, and develop analytics of data across the
research and engineering enterprise. The committee notes that the
role of the DTIC needs to be re-examined given the emphasis that
the Department of Defense is placing on the use of modern data
collection, distribution, and analysis techniques and technologies to
support both management and combat missions.

Therefore, the committee recommends a decrease of $50.0 million
in RDT&E, Defense-wide, for PE 65801KA.

The committee directs the Under Secretary of Defense for Re-
search and Engineering, in coordination with the Chief Data Offi-
cer and other appropriate officials, to brief the congressional de-
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fense committees on a plan for the modernization and revitalization
of DTIC missions, capabilities, and roles to support the National
Defense Strategy no later than December 31, 2021.

Advanced machine tool research

The budget request included $9.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
67210D8Z Industrial Base Analysis and Sustainment Support.

The committee notes that Executive Order 13806 (Assessing and
Strengthening the Manufacturing and Defense Industrial Base and
Supply Chain Resiliency of the United States) and the follow-on
Department of Defense report both called for strengthening Amer-
ican manufacturing capabilities. The use of non-U.S.-origin ma-
chine tools could provide openings for both industrial and national
espionage and yield degradation in product quality and
functionality. U.S. machine tool makers are largely buying, rather
than building, the tools necessary to manufacture cutting edge ma-
chine tools.

Therefore, the committee recommends an increase of $20.0 mil-
lion in RDT&E, Defense-wide, for PE 67210D8Z for research in ad-
vanced machine tooling.

Cold spray manufacturing technologies

The budget request included $9.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
67210D8Z Industrial Base Analysis and Sustainment Support.

The committee notes that a January 2020 Government Account-
ability Office report, titled “Military Depots: DOD Can Benefit from
Further Sharing of Best Practices and Lessons Learned” (GAO—-20—
116), cited the potential benefits of the application of cold spray
manufacturing technologies in sustainment activities across the
Department of Defense.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Defense-wide, for PE 67210D8Z for cold spray manufac-
turing technologies.

Domestic organic light emitting diode manufacturing

The budget request included $9.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
67210D8Z Industrial Base Analysis and Sustainment Support.

The committee recognizes the importance of organic light emit-
ting diode (OLED) microdisplays as critical components in major
military aviation and ground combat programs of record. However,
the committee is concerned that the domestic OLED manufacturing
industrial base is fragile. Spare parts are very limited, often result-
ing in substantial time and production capacity loss. A single-point-
of-failure for any one of these tools can result in a complete produc-
tion line halt that can span weeks or even months.

Therefore, the committee recommends an increase of $5.0 million
in RDT&E, Defense-wide, for PE 67210D8Z for support for domes-
tic OLED manufacturing.
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Implementation of radar supplier resiliency plan

The budget request included $9.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
67210D8Z Industrial Base Analysis and Sustainment Support.

The committee acknowledges the Department of Defense’s prepa-
ration of a Radar Supplier Resiliency Plan.

To support implementation of this plan, the committee rec-
ommends an increase of $5.0 million in RDT&E, Defense-wide, for
PE 67210D8Z. Accordingly, the committee directs the Secretary of
Defense to report to the congressional defense committees by April
15, 2021, on the critical deliverables that will have a direct and
measurable impact on the radar industrial base during the first
year of implementation.

Manufacturing for reuse of NdFeB magnets

The budget request included $9.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
67210D8Z Industrial Base Analysis and Sustainment Support.

The committee notes that the Department of Defense depends on
high-performance magnets, including rare earth neodymium-iron-
boron (NdFeB), for the functioning of sophisticated weapon sys-
tems. Section 2533c of title 10, United States Code, requires the
Department to stop using magnets from China. The committee is
also concerned about the reliability of other sources of these
magnets and the global dependence on raw materials supplied by
China.

Therefore, the committee recommends an increase of $6.0 million
in RDT&E, Defense-wide, for PE 67210D8Z to expand domestic
manufacturing capacity for these magnets.

Submarine Construction Workforce Training Pipeline

The budget request included $9.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
67210D8Z Industrial Base Analysis and Sustainment Support.

The committee notes that, over the next decade, the submarine
shipbuilding industry must hire at least 18,000 new skilled work-
ers to support the production of the Columbia-class ballistic missile
submarine and the continued construction of the Virginia-class
submarine. The submarine industry has worked closely with State
and local governments, community colleges, high schools, and com-
munity-based non-profits for the past several years to establish
new training pipelines to support these increased hiring needs.
Thus far, such pipeline training programs have placed nearly 2,500
people in submarine industry jobs. The committee notes that addi-
tional funding will increase the throughput of these pipelines and
expand them into additional States to more adequately respond to
the hiring demand.

Therefore, the committee recommends an increase of $20.0 mil-
lion in RDT&E, Defense-wide, for PE 67210D8Z for increasing the
submarine construction workforce training pipeline.
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Workforce transformation cyber initiative pilot program

The budget request included $46.5 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
33140D8Z Information Systems Security Program.

The committee supports the National Security Agency (NSA) Na-
tional Cryptologic School pilot program to enable workforce trans-
formation certificate-based courses on cybersecurity and artificial
intelligence that are offered by Center of Academic Excellence
(CAE) universities. The committee understand that this pilot pro-
gram will develop courses and curricula with technology partners
and also provide funding for select NSA CAE universities to offer
these courses and receive tuition reimbursement for participation
in the courses.

Therefore, the committee recommends an increase of $20.0 mil-
lion, in RDT&E, Defense-wide, for PE 33140D8Z for the workforce
transformation cyber initiative pilot program.

Cyber orchestration pilot

The budget request included $8.9 million for Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 33140K
Information Systems Security Program.

Elsewhere in this report, the committee directs the Secretary of
Defense to sponsor a demonstration of commercial technologies and
techniques for enabling interoperability among cybersecurity sys-
tems and tools and for machine-to-machine communications and
automated workflow orchestration. This demonstration should in-
clude comply-to-connect products, the Assured Compliance Assess-
ment Solution, the Automated Continuous Endpoint Monitoring
program, the Sharkseer perimeter defense system, and other De-
partment of Defense cybersecurity systems. The committee urges
the Secretary to coordinate this demonstration with the speed
metrics pilot and the demonstration of the Systems of Systems
Technology Integration Tool Chain for Heterogeneous Electronic
Systems interoperability technology recommended elsewhere in this
report.

Therefore, the committee recommends an increase of $10.0 mil-
lion, in RDT&E, Defense-wide, for PE 33140K for the cyber orches-
tration pilot program.

Joint Regional Security Stacks SIPR funding—RDT&E

The budget request included $9.7 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE 33228K
Joint Regional Security Stacks (JRSS).

The committee is aware of the operational cybersecurity limita-
tions of the JRSS technology as assessed by the Director, Oper-
ational Test and Evaluation, the difficulty of training personnel to
use the JRSS, and the shortage of feasible tactics, techniques, and
procedures to make effective use of the JRSS. The committee be-
lieves that the deployment of JRSS on the Secret Internet Protocol
Router Network is thus inappropriate, given JRSS’ limited cyberse-
curity capability and the existence of alternative capabilities to exe-
cute its network functions.
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Therefore, the committee recommends a decrease of $486,000 in
RDT&E, Defense-wide, for PE 33228K due to the operational cyber-
security limitations of the JRSS technology.

Multi-Mission Payload

The budget request included $1.2 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Special Operations Com-
mand, for PE 1160431BB Warrior Systems for Multi Mission Pay-
load (MMP).

The committee notes that United States Special Operations Com-
mand (SOCOM) identified executability issues with the MMP-
Light program due to appropriations rescissions in fiscal year 2020.
As a result, SOCOM requested the transfer of funds from the
MMP-Light to the man-pack Capital Equipment Replacement Pro-
gram for fiscal year 2021.

Therefore, the committee recommends a reduction of $1.2 million
in RDT&E, Special Operations Command, for PE 1160431BB. The
increase associated with this transfer is reflected elsewhere in this
report.

Advanced satellite navigation receiver

The budget request included $39.1 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
658140TE Operational Test Activities and Analyses.

The committee notes the need for test and evaluation activities
for development of countermeasures and counter-countermeasure
capabilities. Currently, full characterization of existing threats is
limited due to the technical limitations of current flight data sys-
tems to support high speed and dynamic flight testing require-
ments.

Accordingly, the committee recommends an increase of $5.0 mil-
lion in RDT&E, Defense-wide, for PE 658140TE to improve threat
characterization in high dynamic flight testing.

Joint Test and Evaluation Program

The budget request included $39.1 million in Research, Develop-
ment, Test, and Evaluation (RDT&E), Defense-wide, for PE
658140TE Operational Test Activities and Analyses.

The committee notes that the Joint Test and Evaluation program
focuses on joint (cross-service and cross-combatant command)
warfighter needs and rapid delivery of non-materiel solutions, such
as: joint tactics, techniques, and procedures; concepts of operations;
improved and new training packages; and new test tools and meth-
odologies. Over the past decade, the program has completed 40
joint tests and 96 quick reaction tests, sponsored primarily by the
combatant commands. The committee believes that this important
work should continue.

Therefore, the committee recommends an increase of $22.0 mil-
lion in RDT&E, Defense-wide, for PE 658140TE to restore the De-
partment’s proposed cut to the program under the Defense-Wide
Review.
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Items of Special Interest

Advanced powertrain demonstrator

The committee supports the efforts of the Army in developing
and integrating modern powertrain technology to provide leap-
ahead capabilities for ground combat vehicles. The committee notes
that the Advanced Powertrain Demonstrator initiative has success-
fully demonstrated improved power density, which can provide op-
portunities to add capabilities to existing ground combat vehicles,
such as additional crew members or weapons, and has provided a
wider array of options for next-generation platforms.

The committee encourages the Army to continue to progress the
Advanced Powertrain Demonstrator to higher Technology Readi-
ness Levels and to consider resourcing follow-on efforts, including
the Advanced Mobility Experimental Prototype, in collaboration
with the Program Executive Office for Ground Combat Systems. In
addition, the Army should continue to leverage private sector in-
vestment in powertrain technologies to achieve leap-ahead break-
throughs in powertrain efficiency.

Anti-corrosion and nano technologies

The committee remains concerned about the high cost of corro-
sion within the Department of Defense. The military services, par-
ticularly the Navy, face complex threats in the Indo-Pacific region
that require our military equipment and infrastructure to be resil-
ient and have maximum operational availability. The committee
urges the Office of Naval Research to pursue lightweight, nanotech-
nology-based capabilities that provide high corrosion resistance and
other performance properties to decrease the cost of corrosion and
increase the operational availability of military equipment and in-
frastructure that enhances the ability of the Joint Force, particu-
larly the Navy, to operate in the Indo-Pacific area of responsibility.

Artificial intelligence and machine learning technologies
and systems

The committee recognizes that the Department of Defense (DOD)
is deploying artificial intelligence (AI) and machine learning (ML)
to increase warfighter capability, decrease operational costs, and
increase civilian safety. AI/ML can realize these benefits by ena-
bling machines to perform tasks that have traditionally required
labor-intensive human intelligence—for example, to analyze data,
image, video, and audio files, potentially increasing capabilities to
track threats and monitor global developments.

The committee notes that the interim report from the National
Security Commission on Artificial Intelligence identifies an out-
standing need for distributed and decentralized data processing ca-
pabilities, down to the distributed team, squad, and platoon levels,
where units often cannot rely on high-bandwidth networks or
heavy-duty data processing resources. The committee notes that
there may be an opportunity to deploy Al to this distributed tac-
tical edge environment to enhance decision-making and to support
activities such as mapping, sensing, and mission planning. The
committee encourages the Department to develop, adopt, and de-
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ploy such technologies, when appropriate, to gain significant tac-
tical and strategic advantages.

Further, the committee notes the potential use of AI/ML tech-
nology to address a broad spectrum of DOD missions. The com-
mittee directs the Director of the Joint Artificial Intelligence Cen-
ter (JAIC) to provide a briefing to the congressional defense com-
mittees, no later than March 1, 2021, that identifies military occu-
pational specialties and capabilities across the military services
and Defense Agencies and Field Activities that can better leverage
Al to maximize effectiveness, mission goals, and cost savings to the
Federal Government. The committee directs that this briefing in-
clude an identification of business processes and business informa-
tion technology systems that would directly benefit from the imme-
diate application of commercial AI/ML capabilities to DOD “back
office” activities, such as financial management, acquisition, per-
sonnel management, and the Department’s audit.

The committee also notes the unique cybersecurity
vulnerabilities of AI/ML-based systems. The committee notes that
the Department’s efforts to develop and deploy secure hardware
and software do not yet have a clear thrust to mitigate threats that
are unique to AlI/ML-enabled capabilities. The committee directs
the Department to leverage multidisciplinary teams, compromised
of U.S. Government, industry, and research university representa-
tives, to urgently develop required capabilities and infrastructure
to secure the algorithms, data, and execution of AI/ML-enabled sys-
tems. Further, the committee encourages the Department to part-
ner with research universities to develop undergraduate and grad-
uate curricula and research fellowship opportunities focused on
threat identification and mitigation for AI/ML-enabled systems.

The committee also encourages the JAIC to work closely with the
White House Artificial Intelligence Task Force, as well as the Na-
tional Institute for Standards and Technology, to develop standards
for the use of Al across the U.S. Government and best practices for
the Federal Government’s engagement of the private sector. The
committee also urges the Secretary of Defense to continuously re-
view and refine a detailed code of ethics associated with its use of
Al to ensure that any future uses respect civil rights, including pri-
vacy, and to ensure that human decision-makers remain central to
ﬁl% operational activities involving AI/ML and AI/ML-enabled capa-

ilities.

Finally, the committee recommends that the Department con-
sider establishing joint U.S.-allied partner ventures, as well as
joint DOD ventures with state-level Al-based economic develop-
ment activities, that address shared needs in AI/ML-enabled capa-
bilities.

Carbon fiber and graphitic foam for Special Operations
Forces tactical vehicles

The committee recognizes recent efforts made by United States
Special Operations Command (SOCOM) to develop low-cost, wider
application carbon fiber and graphitic foam components in support
of the Special Operations Forces (SOF) tactical vehicle program.
The committee notes that carbon fiber components may reduce ve-
hicle weight, reduce fuel consumption, increase payload capacity,
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and could extend service life for SOF tactical vehicles. Additionally,
graphitic carbon foam may also reduce vehicle heat signatures and
improve heat dissipation from the engine and electronics compart-
ments and could provide protection against blast energy, directed
energy weapons, and electromagnetic pulse threats.

The committee notes that the Defense Logistics Agency has des-
ignated graphite/carbon fiber as a strategic material. The com-
mittee acknowledges that the U.S. Army and SOCOM have identi-
fied low cost mesophase pitch as a United States-based source of
graphite that can be used to produce carbon fiber, graphitic carbon
foam, and battery technologies. The committee recognizes the
versatility and broad application that carbon fiber technology may
provide for the Armed Forces by reducing the weight of parts as
compared to traditional steel components.

Therefore, the committee encourages SOCOM continue its efforts
to test, develop, and field low cost carbon fiber and graphitic carbon
foam in support of its tactical vehicle program and other programs,
as appropriate.

Carbon fiber wheels and graphitic foam for Next Generation
Combat Vehicle

The committee commends the U.S. Army Ground Vehicle Sys-
tems Center’s (GVSC’s) decision to transition into lower cost, wider
application carbon fiber composite wheels and graphitic carbon
foam research in support of the Next Generation Combat Vehicle
(NGCV). Carbon fiber wheels may reduce vehicle weight, reduce
fuel consumption, increase payload capacity, and extend service life
for the NGCV. Graphitic carbon foam may dramatically reduce ve-
hicle heat signatures and improve heat dissipation from engine and
electronics compartments while also protecting against blast en-
ergy, directed energy weapons, and electromagnetic pulse threats.
Finally, these products lend themselves to being produced at re-
mote locations with additive manufacturing processes in support of
NGCYV operation and maintenance.

The Defense Logistics Agency has designated graphite/carbon
fiber as a strategic material. The committee notes favorably that
the U.S. Army GVSC has identified low cost mesophase pitch as a
United States-based source of graphite that can be used to produce
carbon fiber, graphitic carbon foam, and battery technologies for
the NGCV. The committee recognizes the versatility and broad ap-
plication that carbon fiber technology provide for the Armed Forces
by reducing the weight of parts by over 50 percent, as compared
to traditional steel components, while improving survivability and
performance.

The committee encourages the U.S. Army GVSC to continue to
test, develop, and field low cost mesophase pitch carbon fiber and
graphitic carbon foam components that may reduce vehicle weight,
reduce fuel consumption, increase payload capacity, extend service
life, reduce vehicle signatures, improve survivability, and utilize
additive manufacturing technology to reduce cost and weight in the
NGCV program.
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Close Combat Lethality Task Force

In March 2018, the Close Combat Lethality Task Force (CCLTF)
was established by former Secretary of Defense James Mattis, as
a direct report to the Secretary, and chartered with dramatically
improving the effectiveness and survivability of close combat for-
mations through a combination of materiel and non-materiel
means, including innovations in recruitment, retention, training,
concepts of operation, tactics, techniques, and procedures, and
equipment. The committee agreed with Secretary Mattis’ rationale
for creating the CCLTF, specifically that close combat formations
should be manned, trained, and equipped as an elite force capable
of combat “overmatch,” and with its designation as a Cross Func-
tional Team (CFT) under section 911 of the National Defense Au-
thorization Act for Fiscal Year 2017 (Public Law 114328),
leveraging the critical enabling authorities of that law.

In a memorandum dated March 27, 2020, Secretary of Defense
Mark Esper transferred the CCLTF to the Secretary of the Army
with a tasking to determine alignment of the CCLTF within the
Army hierarchy. This decision effectively ended the CCLTF’s des-
ignation as a CFT under section 911. As a result, the CCLTF will
no longer be accorded the priority of a CFT sponsored by, and re-
porting directly to, the Secretary of Defense, nor will it exercise the
authorities available under section 911 and those assigned by the
Secretary of Defense.

The committee is concerned about the potential consequences of
these decisions on the close combat mission of the Department of
Defense. The Secretary of the Army has been directed to report
back to the Secretary of Defense on the authorities, responsibilities,
policy, and procedures that the Secretary of the Army will provide
for the continued operation of the CCLTF. While the Army’s senior
leaders have indicated that they remain committed to the vision
and success of the CCLTF, it is unclear whether the Army intends
to pursue the non-material initiatives that are central to dramati-
cally improving close combat effectiveness and survivability. In ad-
dition, the committee notes that the Marine Corps also has consid-
erable equities in the CCLTF, and they are critical to the success
of this joint effort.

Therefore, the committee directs the Secretary of the Army to
provide a briefing to the SASC, not later than September 30, 2020,
on the Army’s plan to provide enduring support for the materiel
and non-materiel initiatives to improve close combat lethality and
survivability. The briefing shall also provide details on the
CCLTF’s alignment within the Army, how the Army will partner
with the Marine Corps and Special Operations Command on the
CCLTPF’s initiatives, and whether the CCLTF will continue to be
organized and operated as a cross-functional team reporting di-
rectly to a senior leader. Furthermore, the briefing shall address
the status of the lines of effort assigned by Secretary Mattis and
any changes to recruitment, retention, training, and personnel
turnover in close combat units. Finally, the briefing shall also ad-
dress whether personnel from the Cost Analysis and Program Eval-
uation office, the Offices of the Under Secretaries of Defense for Re-
search and Engineering, Acquisition and Sustainment, and Per-
sonnel and Readiness, the Joint Staff, and U.S. Special Operations
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Command will continue to participate in the CCLTF as outside ex-
perts.

Collaboration on research to counter foreign malign influ-
ence operations

The committee notes that section 228 of the National Defense
Authorization Act for Fiscal Year 2020 (Public Law 116-92) author-
izes the Department of Defense to carry out a research program on
foreign malign influence operations as part of the university re-
search program.

The committee believes that countering foreign malign influence
should be a priority in the effective implementation of the National
Defense Strategy, and the committee urges the Department to uti-
lize this authority to the greatest extent possible and increase its
collaboration with academia, nongovernmental organizations, and
other relevant entities to maintain an edge in identifying and coun-
tering adversarial foreign malign influence.

Therefore, the committee directs the Secretary of Defense to pro-
vide a briefing to the the Committees on Armed Services of the
Senate and the House of Representatives on how the Department
will implement section 228 of the National Defense Authorization
Act for Fiscal Year 2020. The briefing shall include, at a minimum:
(1) Details on how the program will enhance understanding of for-
eign malign influence; (2) An identification of organizations that
are collaborating on such research as well as a description of steps
being taken to ensure appropriate inclusion of the military services’
research and cyber centers; and (3) A description of how the pro-
gram will work with universities, nongovernmental organizations,
and other relevant entities to enhance the understanding of and
development of appropriate responses to foreign malign influence
through collaborative research and the exchange of information.

Comptroller General review of Artificial Intelligence Activi-
ties of the Department of Defense

The committee notes that the Department of Defense (DOD) is
investing significantly in developing and acquiring artificial intel-
ligence (AI) tools and systems in order to develop and deploy AI-
enabled capabilities to support DOD missions. For example, the
DOD has established a Joint Artificial Intelligence Center (JAIC)
to coordinate Department-wide Al activities, increased science and
technology investments in Al, and attempted to employ more Al ex-
perts in a variety of roles. The DOD has historically had challenges
developing modern capabilities in a timely manner as well as co-
ordinating disparate activities across the Department. Given the
growing significance of Al to DOD’s acquisition goals, the com-
mittee directs the Comptroller General of the United States to con-
tinuously monitor and report on: (1) DOD’s Al-related efforts, in-
cluding science and technology, research and development, and for-
mal acquisition programs; (2) The status of these efforts, including
types of technologies and technology transition strategies being
used; (3) Efforts to build expertise and infrastructure, including ac-
cessible data sets and computational capabilities, both within the
DOD and across the Federal Government, to support DOD mis-
sions. The committee directs the Comptroller General to provide a
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briefing on the status of the effort to the committee by September
1, 2020, and provide a report to the committee by February 1,
2021.

Cyber Operations for Base Resilient Architecture

The committee understands that the U.S. is committed to a holis-
tic cyber mission assurance program through investments in defen-
sive cyberspace operations, weapon system cyber resiliency efforts,
the Cyber Resiliency Office for Weapon Systems, and Mission De-
fense Teams.

Therefore, the committee encourages the Secretary of Air Force
to continue funding and to expand the Cyber Operations for Base
Resilient Architecture pilot program in the U.S. Indo-Pacific Com-
mand area of responsibility as part of the overall mission assurance
strategy.

Emerging biotechnology for national security

The committee notes the importance that emerging biotech-
nologies will have in national security missions, including medical
response to threats, biological defense, and bio-based manufac-
turing and computation.

The committee believes that the Department of Defense should
consider developing more formal organizations with specific respon-
sibility for maintaining critical technical expertise in these emerg-
ing areas and facilitating adoption and availability of these tech-
nologies for Department of Defense missions. The committee notes
that the optimal construct for such an organization might be a net-
work of linked organizations, or a virtual consortium of inde-
pendent organizations, to include both public and private sector en-
tities. Activities of such an organization should range from basic re-
search to prototyping of new concepts to support for manufacturing
and production to providing technical expertise to the Department
as required.

The committee directs the Under Secretary of Defense for Re-
search and Engineering to develop plans for the establishment of
and support for potential organizational options to advance emerg-
ing biotechnology research, analyses, prototyping, and manufac-
turing activities for national security missions. The plan developed
should address the following issues: development and continuous
modernization of fundamental tools and technologies to advance
knowledge in engineering biology; options for governance struc-
tures, level of investment required, a list of types of participants,
intellectual property strategies, and other considerations required
to stand up the entity or entities, including required physical and
digital infrastructure; and possible metrics to measure progress or
success.

The committee directs that the plan include a focus on strength-
ening the current organization, structure, and funding of emerging
biotechnologies research and development across the Department
to allow for stronger coordination across the military services and
Defense Agencies and Field Activities and to develop, mature, and
transition biotechnology activities, including the identification of
duties of designated officials and additional authorities required.
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The plan should also address coordination with appropriate inter-
agency and international activities.

Not later than March 1, 2021, the Under Secretary of Defense for
Research and Engineering shall provide a briefing to the congres-
sional defense committees on the plans, policy recommendations,
and implementation plan, strategy, and associated funding require-
ments.

Ground Vehicle Systems Center modeling and simulation

The U.S. Army Combat Capabilities Development Command
(CCDC) Ground Vehicle Systems Center (GVSC) is developing a ro-
bust modeling and simulation capability. The committee notes that
such a capability could assist the Next Generation Combat Vehicle
Cross Functional Team, particularly as the Army focuses on a dig-
ital design approach to the Optionally Manned Fighting Vehicle.
This approach could leverage modern practices of the commercial
automotive industry and foster development of important next gen-
eration capabilities. The committee supports modeling and simula-
tion capability development by GVSC and, elsewhere in this report,
has authorized funds to support Next Generation Combat Vehicle
technologies. The committee directs the Director, Army Combat Ca-
pabilities Development Command, to coordinate with the Director,
Test Resource Management Center, to ensure that relevant mod-
eling and simulation capabilities are available for wider use across
the Department of Defense’s test and evaluation enterprise.

High-energy laser weapons systems

The committee recognizes that advancements in stabilized gim-
bal systems have provided improvements in target detection, iden-
tification, and designation on high-energy laser (HEL) weapon sys-
tems. The committee notes that these systems can enhance long-
range tracking performance, thereby improving success rates and
enhancing the safety of servicemembers on the battlefield. There-
fore, the committee directs the Secretary of Defense to provide a
briefing to the congressional defense committees no later than De-
cember 31, 2020, on current actions being taken to improve ad-
vanced tracking and targeting capability on HEL weapon systems.

Implement National Academics of Science Army Informa-
tion Science report recommendations

The committee notes that the 2019 National Academies of
Sciences, Engineering, and Medicine Assessment of the Information
Sciences Directorate at the Army Research Office found that the
Army is producing work of high scientific quality with well quali-
fied program managers and that funded projects are of high caliber
and in areas relevant to the Army’s science and technology mission
with examples of transitions of the research to the Army and to the
Department of Defense (DOD) more broadly. The study made a
number of recommendations to improve the quality of these pro-
grams, related to: program assessment metrics and program man-
agement expertise; management of researchers and research port-
folios; coordination of activities with other similar DOD and inter-
agency activities; and broadening of the researcher base. The com-
mittee also notes that the Department of Defense’s Office of Basic
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Science issued a 2019 study on “Future Directions at the Intersec-
tion of Management Science and Information Science” which high-
lighted a number of opportunities in these fields where research
could be conducted to improve the way that the Army and the De-
partment as a whole could manage business processes within tech-
nology development organizations. The committee directs the Sec-
retary of the Army to review these two studies and provide a brief-
ing to the congressional defense committees on how the Army will
address the findings and recommendations of these two reports, no
later than January 1, 2022. This briefing shall be provided in pub-
licly releasable format, with a classified annex as necessary.

Joint Artificial Intelligence Center reporting structure

The committee is aware of the recommendations made by the
National Security Commission on Artificial Intelligence in its
March 2020 report and appreciates its efforts to highlight a num-
ber of areas where the Department of Defense (DOD) can strength-
en its efforts in adopting artificial intelligence (AI). The committee
is also aware that, over the past 24 months, the Joint AI Center
(JAIC) has grown from a nascent organization into the focal point
of the DOD AI Strategy. Many of the JAIC’s initial Al capability
development efforts have transitioned into operational end use by
the military services, combatant commands, and several DOD com-
ponents. The JAIC is now working with organizations across the
DOD to develop dozens of new Al-enabled product lines and share
lessons learned that will support independent efforts.

The committee believes that successful Al adoption depends on
enabling capabilities across modern digital infrastructure, data
management practices, and information technology operations. In
recognition of the critical relationship between successful digital
transformation and adopting AI, the committee understands that
the Department positioned the JAIC within the DOD CIO organi-
zation. This structure has enabled the JAIC’s success and that of
the CIO organization and benefited the DOD enterprise. However,
moving forward, the committee also understands that the JAIC’s
reporting directly to the Secretary of Defense would afford to the
JAIC the high visibility that Secretary direct reports enjoy as well
as high priority in the budget request process and the ability to
grant waivers from any bureaucratic process requirements not
grounded in law. The committee encourages the Department to
continue to evaluate this balance to ensure that the JAIC appre-
ciates from an appropriate balance of responsibilities, authorities,
and oversight. The committee directs the Secretary to brief the con-
gressional defense committees no later than March 31, 2021, on the
future plans for the JAIC’s alignment and reporting structure.

Nanotechnology research

The committee notes the great advances in nanotechnology made
through Department of Defense investments in nanomaterials and
electronics in partnership with the National Nanotechnology Initia-
tive. Currently, nanotechnology is fielded in numerous defense sys-
tems, including electronics, sensors, medical technologies, coatings,
and uniforms. The committee believes that continued investment in
this field is important to supporting a variety of modernization ac-



135

tivities consistent with the National Defense Strategy. Therefore,
the committee directs the Under Secretary of Defense for Research
and Engineering to provide a briefing, in publicly releasable for-
mat, with a classified annex as necessary, on Department activities
in the research, development, and use of nanotechnology. The brief-
ing shall describe: applications or proposed applications for nano-
technology in defense systems; specific materials being evaluated;
research organizations in the U.S. Government and private sector
engaged in such research; identified funding for such activities to
date; and a description of the military services’ and Defense Ad-
vanced Research Projects Agency’s assessments on and plans for
the use of nanotechnology to support future defense needs and re-
quirements. The committee directs that this briefing be provided to
the congressional defense committees no later than December 31,
2021.

National Guard research, development, test and evaluation
activities

The committee notes that National Guard and reserve compo-
nents consist of personnel that have private sector experience that
is directly relevant to National Defense Strategy modernization pri-
orities. For example, these personnel may have relevant experience
in medical fields, software, robotics, cybersecurity, and other crit-
ical technical disciplines. In other cases, National Guard equipment
and installations are commonly used in technological development
and experimentation activities. For example, the committee is
aware that the Army has taken advantage of facilities at Fort Pick-
ett to conduct critical operational testing and experimentation for
the Integrated Visual Augmentation System. In order to leverage
these capabilities further, the committee directs the Secretary of
Defense to review and analyze the benefits and feasibility of au-
thorizing National Guard and Reserve members’, equipment’s, and
facilities’ participation on a reimbursable basis in research, devel-
opment, test and evaluation (RDT&E) projects in which their in-
volvement furthers the work because of a member’s or unit’s avail-
ability, qualifications, experience, education, or facilities and equip-
ment. In this review, the Secretary should consider requesting au-
thority to provide reimbursement for these activities from RDT&E
accounts, subject to the availability of appropriations. The com-
mittee directs the Secretary to brief the congressional defense com-
mittees on a recommendation for this proposed policy action no
later than February 1, 2021.

National Security Innovation Network

The committee recognizes that the nature of security threats are
changing and notes that innovation and entrepreneurial methodolo-
gies can generate new solutions to national security problems. The
committee notes that, while certain programs in the Department of
Defense have allowed for more rapid acquisition, the challenge of
implementing rapid change in the Department persists. The com-
mittee further understands that the acquisition of new talent to
support the national security workforce will be critical to achieving
the aims of the National Defense Strategy and that recruitment
from innovative sectors of the economy that have traditionally been
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less engaged in the defense enterprise will be critical for continued
competitiveness.

The committee highlights the effectiveness of the National Secu-
rity Innovation Network in building a network of alliances between
the defense, academia, and venture communities whose innovation,
collaboration, and adaptability can be of crucial service to national
security. The committee expresses its support for the program and
in particular notes the ongoing expansion of activities at univer-
sities through academic accelerator programs and technology and
national security fellowships as an example of ways the Depart-
ment of Defense can provide new pipelines for young talent to con-
sider in support of the Nation’s national security.

Open Systems Architecture for the Army’s Future Vertical
Lift programs

The committee recognizes the benefits of a Modular Open Sys-
tems Architecture (MOSA) systems engineering approach, as indi-
cated by subchapter I of title 10, United States Code, which re-
quires its use. The committee therefore appreciates that the Army
has used it in the Future Vertical Lift Future Attack Reconnais-
sance Aircraft and Future Long-Range Assault Aircraft programs
and also notes the importance of agile contracting in a time of
great power competition.

In order to capture the benefits of a MOSA, the committee di-
rects the Assistant Secretary of the Army for Acquisition, Logistics,
and Technology to summarize lessons learned from using MOSA
approaches, to include recommendations to update existing Depart-
ment of Defense policy and guidance on MOSA approaches, no later
than December 31, 2021, and to brief the congressional defense
committees on this summary and these recommendations. This
briefing shall be conducted at the classified level, as required.
Should the Assistant Secretary also have views for the Congress to
consider regarding updates to subchapter I of title 10, United
States Code, the committee directs that the Assistant Secretary
provide them.

Optionally Manned Fighting Vehicle requirements and ac-
quisition strategy

The Optionally Manned Fighting Vehicle (OMFV) is a priority
Army modernization program critically needed to replace the M2
Bradley fighting vehicle that has been in operational service for
more than 30 years. Earlier this year the Army cancelled the initial
OMFYV solicitation and decided to revise the acquisition strategy. It
is the committee’s understanding that a reset of the program was
necessary in order to establish technologically-achievable and af-
fordable requirements as well as to facilitate competition.

The committee encourages the Army to complete a thorough re-
evaluation of requirements for the OMFV and to pursue a competi-
tive acquisition approach that will provide best quality and price.
Accordingly, the committee directs the Secretary of the Army to
provide a classified briefing to the SASC no later than August 1,
2020, on OMFV requirements and the revised acquisition strategy.
The briefing shall include the threat-basis and operational ration-
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ale for the OMFV requirements and the plan to integrate active
protection systems.

Pandemic resilience technologies

COVID-19 has exposed vulnerabilities and challenges for the
Navy’s operations and logistics and maintenance enterprises. The
committee is concerned about the Navy’s ability to prepare for and
respond to future pandemics. Critical gaps remain in our under-
standing of how COVID-19 spreads through personnel and plat-
forms in Navy-specific environments and the effectiveness of var-
ious disease identification, mitigation, and eradication approaches
under consideration.

To ensure warfighter health and ship operational availability
into the future, the committee supports a significant applied re-
search and development effort, in partnership with industry and
universities, into pandemic resilience technologies and related oper-
ational protocols tailored to the unique, contained close-quarters
and secure environments on Navy ships and shore facilities.

Accordingly, the committee encourages the Navy to develop and
adopt technologies and protocols that have the potential to prevent
the spread and mitigate the impact of future pandemics on Navy
personnel and operations, including: (1) Artificial intelligence and
data-driven infectious disease modeling and interventions; (2) Ship-
board airflow management and disinfectant technologies; (3) Per-
sonal protective equipment, sensors, and diagnostic systems; and
(4) Reduced-manning and unmanned operation, such as resilient
unmanned logistics, to reduce human contact.

Predictive maintenance algorithm

The committee recognizes and commends the efforts of the 160th
Special Operations Aviation Regiment in becoming one of the Joint
Artificial Intelligence Center’s (JAIC’s) first two National Mission
Initiatives through development of an algorithm to conduct pre-
dictive maintenance (PMx), rather than forensic or preventative
maintenance, on rotary wing aircraft engines.

The committee encourages continued study of this algorithm and
its scalability enterprise-wide and continued support of unique
partnerships between Department of Defense elements, the JAIC,
and outside stakeholders. Not later than November 30, 2020, the
Secretary of Defense shall provide a briefing to the Committees on
Armed Services of the Senate and the House of Representatives.
The briefing shall include details of the following: (1) Positive les-
sons learned through this partnership and program; (2) Barriers to
these partnerships or to scalability, including data availability; and
(8) A detailed description of any plans for future adaption of the
PMx algorithm for other applications.

Reimbursable work at Army Combat Capabilities Develop-
ment Command laboratories and engineering centers

The committee notes that the technical workforce and facilities
of the Army labs and engineering centers are at the forefront of in-
novation and prototype development for the Army and a number of
other Federal agencies. The committee is aware that recent restric-
tions on these organizations’ ability to perform reimbursable work
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have limited the ability for small businesses and other companies
to leverage the workforce, equipment, and research infrastructure
investments at these labs and centers. These limitations have also
limited the ability of the Army’s technical organizations to work
more closely with leaders in the private sector to adapt new techno-
logical capabilities for Army missions.

The committee believes that the capabilities of Department of
Defense (DOD) science and technology infrastructure should be
available to Federal and industry customers, with those partner-
ships managed to prioritize defense core activities and missions.
Therefore, the committee directs the Secretary of Defense to pro-
mulgate policy to fully implement the “manage to budget” flexibili-
ties of subsection (e) of section 2358a of title 10, United States
Code, to allow lab and center directors to manage and optimize
their reimbursable workloads and customers without regard for
funding organization or Tables of Distribution and Allowances limi-
tations. The committee notes that some of the workload can be
handled with technically expert term civilian employees, using the
authorities established in section 1109 of the National Defense Au-
thorization Act for Fiscal Year 2016 (Public Law 114-92).

Review of barriers to innovation

The committee is aware of the report titled “Barriers to Innova-
tion in Research and Engineering Activities of the Department of
Defense,” required by section 232 of the National Defense Author-
ization Act for Fiscal Year 2018 (Public Law 115-91). The com-
mittee believes that it is important to address the barriers dis-
cussed in the report. The committee encourages the Under Sec-
retary of Defense for Research and Engineering (USD (R&E)) to ex-
amine the feasibility of recommendations pertaining to: broadening
hiring authorities at Science and Technology Reinvention Labora-
tories; adjusting reprogramming thresholds to increase the USD
(R&E)’s flexibility to shift funds within the science and technology
(S&T) budgeting activities; extending the appropriation life of Con-
gressional budget additions; and continued support for authorities
that encourage a competitive funding process to help address the
challenges of aging infrastructure, that encourage acquisition at
the speed of relevance, and that encourage a culture of innovation.

Additionally, the committee directs the USD(R&E), not later
than December 31, 2021, to survey laboratories and other S&T or-
ganization to identify existing barriers to innovation in the re-
search and engineering enterprise and to brief the congressional
defense committees on: (1) Any required updates to the Depart-
ment of Defense report developed in response to section 232 of the
National Defense Authorization Act for Fiscal Year 2018 and pro-
posed recommendations to address relevant findings; (2) Proposed
changes in directives, rules, regulations, and other policies that will
enhance the ability of the innovation, research, and engineering en-
terprise of the Department to execute its designated missions, in-
cluding a description of how proposed changes have been coordi-
nated with the Secretaries of the military departments and the ap-
propriate heads of the Defense Agencies and Field Activities; (3) A
schedule, plan, and identification of responsible organizations for
addressing barriers identified in the review; and (4) Actions taken
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to address specific issues identified in the Department of Defense
report developed in response to section 232 of the National Defense
Authorization Act for Fiscal Year 2018.

Soldier Enhancement Program

Established by the Congress in 1990, the Soldier Enhancement
Program (SEP) allows the Army to quickly provide to soldiers the
necessary equipment and clothing for success on the battlefield. It
supports accelerated integration and modernization of critical Kkit,
including more lethal weapons, lighter load-bearing equipment,
field gear, survivability items, communications equipment, and
navigational aids. The committee understands that, during the
Army’s budget deliberations, senior Army leadership determined
that funding for the SEP should be reallocated for higher Army pri-
orities. Furthermore, the committee has been informed that the
Army is reviewing how to retain SEP functions with a rec-
ommendation pending from Army Futures Command expected later
this year. Therefore, the committee directs the Secretary of the
Army to provide a briefing to the SASC by September 30, 2020, on
the Army’s plans to fulfill the critical evaluation and acquisition
role performed by the SEP.

Strategic Capabilities Office activities

The committee notes that section 233 of the National Defense
Authorization Act for Fiscal Year 2020 (Public Law 116-92) man-
dated that the Strategic Capabilities Office (SCO) report directly to
the Deputy Secretary of Defense and established two cross-func-
tional teams to improve the technical quality of SCO prototyping
projects and to support the transition of those projects into the
military services or Defense Agency and Department of Defense
Field Activity acquisition activities or operational use. Consistent
with the National Defense Strategy and challenges posed by Russia
and China, the committee feels that the SCO should play a key role
in responding in a timely fashion to fill the capability gaps and
operational needs identified by combatant commands by using
proven technology to produce game-changing capabilities with re-
sponsive new systems and technologies. The committee directs the
Deputy Secretary of Defense to provide a briefing to the congres-
sional defense committees no later than March 1, 2021, on the
Strategic Capabilities Office’s activities to respond to combatant
command identified capability gaps, including an identification of
activities to improve the speed at which new capabilities can be de-
livered and an assessment of the role that military service acquisi-
tion activities play in efficiently transitioning appropriate SCO pro-
grams into operational capabilities.

Ultra-compact hyperspectral imagery

Technology that can discriminate mobility hazards and targets in
the three dimensional battle space may enable soldiers to make
quicker decisions to effectively neutralize adversary weapon sys-
tems. The committee is aware that Ultra-Compact Hyperspectral
Imagery (UCHSI) may provide a compact and affordable real-time
imaging sensor that enables the warfighter to detect, identify,
track, and prioritize targets of interest. Therefore, the committee
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encourages the Army to consider this technology for possible appli-
cations that support Army modernization priorities such as the
Next Generation Combat Vehicle, Long Range Precision Fires, Sol-
dier Lethality, and Future Vertical Lift.

Unmanned Aerial Systems in Great Power Competition

The committee recognizes the important role that manned and
unmanned aerial systems (UASs) serve in great power competition.
The committee further appreciates that manned and satellite ISR
platforms are costly and limited to episodic coverage and under-
stands that the Department of Defense needs to develop new con-
cepts of operations to effectively employ platforms not inherently
designed for operating in contested environments, such as non-
stealthy UASs. Therefore, the committee directs the Secretary of
the Air Force to submit a report to the Committees on Armed Serv-
ices of the Senate and the House of Representatives, no later than
November 30, 2020, detailing the strengths and vulnerabilities of
UASs in a National Defense Strategy-envisioned environment and
the tactics, techniques, and procedures that would allow for the
survivability of UASs in scenarios pitting the United States against
near-peer adversaries.
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