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About This Report

The U.S. Space Force faces adversaries that have demonstrated increasingly effective
counterspace capabilities. Assuring mission success in a space warfighting domain means that
the relevant capability has to be available ahead of threats, and it has to work in and through
contested space environments. To respond to this challenge, the U.S. Space Force realizes that it
must deliver capabilities of its own at an increasingly rapid pace. Traditional space system
acquisition tends to operate on long, relatively inflexible life cycles that cannot keep up with
short time frames or changes in needed capabilities. Thus, programs are increasingly pursuing
alternative—rapid—pathways; however, some evidence suggests that this pursuit of speed may
carry heretofore unidentified risks to mission assurance. The objective of this project was to
identify critical risks to mission assurance created by rapid acquisition, to assess the potential
impacts of these risks, and to recommend possible mitigations.

The research reported here was commissioned by the U.S. Space Force, Chief of Space
Operations, and conducted by the Resource Management Program of RAND Project AIR
FORCE from October 2020 to September 2021.

RAND Project AIR FORCE

RAND Project AIR FORCE (PAF), a division of the RAND Corporation, is the Department
of the Air Force’s (DAF’s) federally funded research and development center for studies and
analyses, supporting both the United States Air Force and the United States Space Force. PAF
provides the DAF with independent analyses of policy alternatives affecting the development,
employment, combat readiness, and support of current and future air, space, and cyber forces.
Research is conducted in four programs: Strategy and Doctrine; Force Modernization and
Employment; Resource Management; and Workforce, Development, and Health. The research
reported here was prepared under contract FA7014-16-D-1000.

Additional information about PAF is available on our website:

www.rand.org/paf/

This report documents work originally shared with the DAF on September 27, 2021. The
draft report, issued on September 30, 2021, was reviewed by formal peer reviewers and DAF
subject-matter experts.
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Summary

Issue

The U.S. Space Force (USSF) faces potential adversaries that have demonstrated
increasingly effective counterspace capabilities. To outpace these threats, the USSF is pursuing
rapid acquisition of warfighting capabilities. A key question is whether the acceleration of
acquisition by the USSF using various techniques introduces any critical new risks. In particular,
do the adaptations and streamlining techniques being used to get new space systems to operators
quickly create vulnerabilities and challenges to mission assurance (MA) (i.e., the ability of
operators to achieve their mission, continue critical processes, and protect people and assets in
any operating environment or conditions)?!

The project was guided by the following questions:

o What streamlining techniques are being used to accelerate USSF acquisition?
e What potential risks are associated with those streamlining techniques?
e What is the potential impact of these streamlining techniques on mission assurance?
e What are potential mitigations?
Approach

We used a mixed methods approach to address the questions, including a review of
government policies and literature on acquisition; discussions with over 40 subject-matter
experts from the USSF, the Department of the Air Force, and federally funded research and
development centers (FFRDCs); identification of potential sources of risk; creation of a
framework for identifying the relative risk to MA of various events; identification of potential
mitigation strategies; and analysis of Department of the Air Force data to identify common issues
in programs using rapid acquisitions strategies.

Key Findings

e Streamlining methods across Space Systems Command (SSC) and the Space Rapid
Capabilities Office (RCO) share some similarities, but differences are also evident,

! We adapted the definition provided in 2012 DoD Mission Assurance Strategy, which is “a process to protect or
ensure the continued function and resilience of capabilities and assets—including personnel, equipment, facilities,
networks, information and information systems, infrastructure, and supply chains—critical to the performance of
DoD MEFs [mission-essential functions] in any operating environment or condition.” Note that there are many
definitions of mission assurance, and there is some overlap between our definition and the concept of space mission
assurance (which includes resilience) described in Joint Publication 3-14, Space Operations.



driven by the urgency of the threat, complexity, organizational and structural resources,
and risk tolerance of missions and culture.

e There are a series of critical risks that need to be addressed by USSF leadership across all
rapid acquisition efforts:

— insufficient alignment and coordination between the acquisition and operations
communities

— unreliable or inadequately timed financial resources

— ashortage of on-site cybersecurity experts and intelligence personnel colocated with
program offices

— alagin development of needed test capabilities and infrastructure

— challenges in aligning software development life cycles

— failure to consider and plan for systems evolution

— alternative requirements processes that might specify capabilities that cannot be
acquired on a rapid schedule.

e The programs using streamlining at SSC are still in the early stages of their life cycles
and have not delivered products. Thus, MA outcomes of streamlining are not yet
measurable.

e MA has traditionally focused on managing technical risk of the individual program, but
MA for rapid acquisition should consider trade-offs between mission capability,
reliability, resilience, security, and schedule to ensure mission success.

Table S.1. Key Differences in Mission Assurance Approach Between Traditional and Rapid
Acquisition Programs

MA for Traditional Space Acquisition MA for Rapid Space Acquisition
e Focuses on system e  Focuses on warfighter/mission
e Addresses technical risks to the narrow system e Addresses technical, operational, and
programmatic risks of the broader mission
e Averse to technical risk e  Tolerant of technical risk
e Maximizes performance-centric MA objectives e Balances multiple MA objectives (schedule,
(mission capability and reliability) that drive cost mission capability, reliability, security,
and schedule resilience) within cost constraints
Recommendations

To address the above findings, we have identified some key actions for the USSF leadership:

e Expand the MA objectives for rapid acquisition to reflect the addition of new operational
and programmatic goals on top of technical system goals.

e Address the risks associated with rapid acquisition identified above (see mitigation
options in Chapter 3).

e Ensure that processes across the USSF acquisition and operational communities are
updated to address the need to onboard capabilities more quickly. As these issues cross
organizational boundaries, the acquisition community cannot address all of the challenges
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itself, so other communities including the requirements and financial management will
also need to make some changes.

Proactively manage risks to MA associated with rapid acquisition by using the risk
assessment framework and management process in Chapter 5 to provide a structured way
to conceptualize MA from program inception; provide an approach for making intelligent
risk trade-offs and choosing courses of action that ensures mission success; and offer an
approach to manage risks collectively rather than individually.
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1. Introduction

The United States faces potential adversaries that have demonstrated increasingly effective
counterspace capabilities. This is not a particularly recent challenge, although it has been
growing over time. In January 2007, China shot down one of its own satellites,? sending a clear
message about its capabilities. More recently, in July 2020, there were numerous news reports
about Russia testing a space-based anti-satellite weapon, and a similar incident was reported in
2017.2 The increasing threat in space was a key factor in the instantiation of the U.S. Space Force
(USSF) as a separate and distinct military service uniquely focused on space as a warfighting
domain. And the threat may necessitate agile, rapid responses that ensure that space guardians
have the necessary capabilities in a timely way to effectively meet the threat.*

In the first year of the USSF’s establishment, the Chief of Space Operations (CSO) outlined
several priorities to guide the design of the new service, one of which was to “deliver new
capabilities at operationally relevant speeds.” Not being able to operate effectively in the face of
these new threats is an operational risk, and rapid acquisition and the delivery of new capabilities
is part of the solution. That said, rapid processes may introduce new risks. Any effective
response to the threat requires that the systems are not only available when needed, but that they
also function as necessary and are robust against any challenge. The term mission assurance
(MA) encompasses these last concepts. MA can be more formally defined as operators achieving
the mission, continuing critical processes, and protecting people and assets in any operating
environment or conditions.® But how do the need for acquisition speed and tools used to

2 William J. Broad and David E. Sanger, “Flexing Muscle, China Destroys Satellite in Test,” New York Times,
January 18, 2007.

3 Robert Burns, “US Accuses Russia of Testing Anti-Satellite Weapon in Space,” Washington Post, July 23, 2020.

4 Separate RAND work offers recommendations for USSF acquisition: William Shelton, Cynthia R. Cook, Charlie
Barton, Frank Camm, Kelly Elizabeth Eusebi, Diana Gehlhaus, Moon Kim, Yool Kim, Megan McKernan, Sydne
Newberry, and Colby P. Steiner, A Clean Sheet Approach to Space Acquisition in Light of the New Space Force,
Santa Monica, Calif.: RAND Corporation, RR-A541-1, 2021.

> 1st Chief of Space Operations, Chief of Space Operations’ Planning Guidance, November 9, 2020; Shirley Kan,
China’s Anti-Satellite Weapon Test, Congressional Research Service, RS22652, April 23, 2007.

® This definition is an adaptation of the definition provided in 2012 U.S. Department of Defense Mission Assurance
Strategy, which is

a process to protect or ensure the continued function and resilience of capabilities and assets—
including personnel, equipment, facilities, networks, information and information systems,
infrastructure, and supply chains—critical to the performance of DoD MEFs [mission-essential
functions] in any operating environment or condition.

Note that there are many definitions of mission assurance, and there is some overlap between our definition and the
concept of space mission assurance (which includes resilience) described in Joint Publication 3-14.



accelerate acquisition affect MA, as it has traditionally been conceived and implemented?’ And
if that impact might involve significant mission risk, what needs to be done to identify and
mitigate this risk, starting at early stages of acquisition planning?

The traditional acquisition process for major capabilities, as described in the Department of
Defense 5000 series of policies,® has a significant focus on risk reduction processes to ensure that
capabilities as delivered meet the requirement. Unfortunately, this can mean that as much as a
decade can pass between the identification of requirements and the delivery of new capabilities.’
The increasing capabilities of potential adversaries and evolving offerings of the defense
industrial base mean that the capabilities as delivered might no longer be adequate—or timely
enough—to meet the threat. Delays in acquisition may themselves create significant MA
challenges. At the same time, new approaches to acquisition—whether via streamlined processes
or steps skipped or conducted concomitantly—may create unanticipated problems. Thus, the
challenge is a balancing act: How can the USSF take advantage of rapid acquisition so that
warfighters have the capabilities they need, without having to deal with new and unforeseen risks
to MA? This is the fundamental question that we hoped to address in this project.

Streamlining Acquisition to Deliver Capabilities Faster

Focusing on the necessity of getting operationally relevant capabilities to warfighters in a
timely way, the U.S. Department of Defense (DoD) has developed alternatives to traditional
major capability acquisition, including those outlined in the Adaptive Acquisition Framework
(AAF). Prior to the AAF, DoD relied on tailoring a set of acquisition processes. DoD also
acquired a lot of smaller items through urgent needs processes. The AAF is attempting to
reinforce tailoring as the default for programs. Several small, agile organizations have been set
up within the Department of the Air Force (DAF) to focus on rapid acquisition, including the
Rapid Capabilities Office (RCO) and the newer Space Rapid Capabilities Office (Space RCO).
The need to ensure that acquisition of space capabilities occurs at the pace necessary to meet the
threat is also the role of the Space Systems Command (SSC), the main USSF organization
acquiring space capabilities. SSC uses accelerated acquisition approaches on a number of its
programs.'?

7 As we discuss in Chapter 4, traditional MA is focused on technical and engineering aspects of the acquired system
to assure with high confidence that the system will meet high performance and reliability requirements.

8 Department of Defense Directive 5000.01, The Defense Acquisition System, September 9, 2020; Department of
Defense Instruction 5000.02, Operation of the Adaptive Acquisition Framework, January 23, 2020.

K See, for example, Aerospace Corporation, Pre-Contract Award Study Schedule Study, TOR-2016-01191, 2016;
Aerospace Corporation, Why Does It Take So Long? TOR-2018-00183, 2018.

19 While Space RCO and SSC were the main focus of this analysis, we acknowledge that additional analysis is
needed of space programs within Space Development Agency, Missile Defense Agency, and the National
Reconnaissance Office. Each of these agencies is facing similar pressures and have comparable acquisition
responsibilities as SSC and Space RCO. Inclusion of these other agencies would be beneficial in future analysis.



Accelerating the acquisition process can involve tailoring at any of the steps.!! Efforts may
include limited or other alternative approaches to testing, reduced management reviews, changes
to intelligence inputs, limits on technical data required for approval of rapid procurement
projects, and conducting the steps in parallel instead of sequentially. However, each of these
decisions may create risks for the delivery, operation, or sustainment of needed capability to the
warfighter, and thus affect MA. This is a particular concern when efforts supported by the rapid
procurement are in mission critical, high-risk areas that may be targeted by adversaries,
including, for example, satellites in low earth and geostationary orbit, military satellite
communications (SATCOM) networks, cybersecurity for military payloads and other system
elements, ground stations for missile warning systems and missile warning data processing, and
other capabilities.

Thus, the driving question for this analysis is whether the acceleration of acquisition by these
organizations using streamlining approaches introduces any critical new risks (even as they
address the risk of not having operationally relevant systems when needed). In particular, do the
adaptations and streamlining techniques being used to get new programs to operators quickly
create vulnerabilities and challenges to MA? And if rapid acquisition is introducing risks to MA,
how are these identified and addressed?

The main research challenge in addressing this question is that the current approaches to
rapid acquisition in the USSF involve relatively new organizations (Space RCO) or processes
(AAF pathways). Therefore, our analysis can only identify potential risks to MA, rather than
those that have been encountered in operations. The Space RCO is a new organization, so any
delivered systems would not have a long operational history. The non—major capability programs
at SSC that are using other approaches in the AAF have not yet fielded systems. While there are
examples of rapid space acquisition in other contexts, our focus on the new USSF means we
focused on understanding potential impacts from these new approaches.

Research Questions and Approach

Our task was to assess whether pursuing streamlined approaches to acquisition is linked to
critical risks to USSF MA (including system vulnerability), to assess the potential impacts of
these risks, and to recommend possible mitigations. In the absence of a set of delivered or
completed rapid programs with measurable MA to compare to traditional programs, we used a
bottom-up approach to address this challenge and to answer these questions:

o What streamlining techniques are being used to accelerate USSF acquisition?

1 Philip S. Anton, Brynn Tannehill, Jake McKeon, Benjamin Goirigolzarri, Maynard A. Holliday, Mark A. Lorell,
and Obaid Younossi, Strategies for Acquisition Agility: Approaches for Speeding Delivery of Defense Capadbilities,
Santa Monica, Calif.: RAND Corporation, RR-4193-AF, 2020; Megan McKernan, Jeffrey A. Drezner, and Jerry M.
Sollinger, Tailoring the Acquisition Process in the U.S. Department of Defense, Santa Monica, Calif.: RAND
Corporation, RR-966-OSD, 2015.



e What potential risks are associated with those streamlining techniques?

e What is the potential impact of these streamlining techniques on mission assurance?

e What are potential mitigations?

We used a mixed methods approach to address these questions. We started with a review of
relevant government policies and other literature on acquisition, including government
documents. We then developed a set of questions and tailored them to use in semistructured
interviews to elicit information in over 40 discussions with subject-matter experts (SMEs) as
listed in Table 1.1. Using the literature review and interviews, we developed a compendium of
potential risks to MA and created a framework for identifying potential mitigation strategies. We
also conducted an analysis of DAF Monthly Acquisition Report (MAR) program reporting data
to identify common issues identified in programs that are using rapid acquisition strategies.

Table 1.1. Space Organizations Interviewed

& SpaceRCO

* Leadership

# Contracting

# Director’s Action Group

# Business Intelligence

* Strategic Capabilities Group

@ Space Systems Center

+ Development Corps, Strategic Systems Division
+Enterprise Corps

+Atlas Corps

+Production Corps

+ Capability Integration, Portfolio Architecture
+Prototype Operations

+Innovation and Prototyping Directorate

+ Contracting

+Cross Mission Ground & Communications Directorate
+Innovation and Prototyping Directorate and Commander
+Engineering & Mission Design Division

Other interviews: DAF RCO, Operator community, Aerospace, SDA, SpOC

Clarification of Terms

The terms urgent and rapid have been applied to acquisition in several ways since 1994 (see
Appendix A for a history of rapid acquisition methods). In addition, the terms risk and mission
assurance, which are also key parts of this analysis, have varying definitions. To ensure
consistency of use throughout the analysis, we identified formal definitions of urgent, rapid, risk,
and mission assurance, which we provide in Table 1.2.

In the context of space acquisition, MA is traditionally referred to as a function or a process
and defined as “the disciplined application of general systems engineering, quality, and
management principles towards the goal of achieving mission success,” per the Aerospace



Corporation’s guidebook on MA.!? As this classic definition of MA indicates, MA has been
focused on the system being acquired, as it typically means that the system will function as
intended throughout the system’s mission lifetime. However, we assert that in a contested space
environment, the definition of MA needs to be broadened to focus on the warfighting mission, as
shown in Table 1.2.

Table 1.2. Clarification of Critical Terms Used in this Analysis

Term Definition

Urgent ¢ Refers to urgent operational needs and other quick reaction capabilities that can be fielded in less than
two years using the Urgent Capability Acquisition Pathway

Rapid o Refers to capabilities that have a level of maturity to allow them to be rapidly prototyped within an
acquisition program or rapidly fielded, within five years
o Also refers to rapid and iterative delivery of software capability (e.g., software-intensive systems and/or
software-intensive components or subsystems) to the user using the Software Acquisition Pathway

Mission e The ability of operators to achieve their mission, continue critical processes, and protect people and
Assurance assets in any operating environment or conditions
Risk o Acquisition risk: Defined as a potential future event or condition that may have a negative effect on

achieving program objectives for cost, schedule, and performance; and defined by (1) the probability
(greater than or equal to 0, less than 1) of an undesired event or condition and (2) the consequences,
impact, or severity of the undesired event, were it to occur

o Mission assurance risk: Defined as a potential future event or condition that may have a negative effect
on mission success

SOURCES:

e Urgent: Department of Defense Instruction 5000.02, Operation of the Adaptive Acquisition Framework,
January 23, 2020; Department of Defense Instruction 5000.81, Urgent Capability Acquisition, December 31,
2019.

e Rapid: Department of Defense Instruction 5000.02, 2020; Department of Defense Instruction 5000.80,
Operation of the Middle Tier of Acquisition (MTA), December 30, 2019; Department of Defense Instruction
5000.87, Operation of the Software Acquisition Pathway, October 20, 2020.

o  Mission Assurance: DoD, Mission Assurance Strategy, April 2012; MITRE Corporation, Systems
Engineering Guide, 2014.

e  Risk: DoD, Department of Defense Risk, Issue, and Opportunity Management Guide for Defense Acquisition
Programs, January 2017.

12 Gail Johnson-Roth, Mission Assurance Guidelines for A—D Mission Risk Classes, Aerospace Corporation, TOR-
2011(8591)-21, June 3, 2011, p. 1. There are 16 key MA processes: design assurance; requirements analysis and
validation; parts, materials, and processes; environmental compatibility; reliability engineering; system safety;
configuration/change management; integration, testing, and evaluation; risk assessment and management;
independent reviews; hardware quality assurance; software assurance; supplier quality assurance; failure review
board; corrective/preventative action board; and alerts and information bulletins. MA is also a functional area in
acquisition. The contractor and the program office (typically supported by the Aerospace Corporation) conduct these
activities to assure mission success. Appendix D provides additional background information on traditional MA
practices and standards for space systems. For more detailed information, refer to the Aerospace guidebooks on
mission assurance (Johnson-Roth, 2011).



Structure of This Report

Chapter 2 describes the acquisition streamlining pathways and methods used by SSC and
Space RCO that we identified through the literature review and interviews with SMEs. Chapter 3
defines risk in the context of SSC and Space RCO programs and describes and bins the potential
risks associated with the various streamlining practices, based on the literature review and SME
interviews. It also includes potential mitigations and recommendations for these risks, many of
which relate specifically to the challenge that if the programs fail to deliver on time, then
operational missions could be put at risk. Chapter 4 assesses the potential impact of rapid
acquisition strategies on MA specifically. Chapter 5 presents a framework for assessing and
managing risks to MA. Finally, Chapter 6 presents our responses to the motivating questions, our
conclusions, and recommendations. In addition, several appendixes provide additional details.
Appendix A includes a historical snapshot of urgent and rapid acquisition. Appendix B expands
on Chapter 2 with additional details on USSF acquisition streamlining practices. Appendix C
offers more details on the risks described in Chapter 3. Appendix D provides additional details
on the traditional MA processes. Appendix E describes an analysis of MAR data as a potential
source of information on acquisition challenges.



2. Acquisition Streamlining Methods

In this chapter, we offer a short overview on acquisition streamlining to provide context. We
describe the primary USSF organizations engaging in streamlining and summarize the specific
subset of streamlining tools that our research found that the USSF is using to accelerate
acquisition.

Background on Acquisition Streamlining

Need for and Approaches to Streamlining

DoD’s traditional approach to developing and building weapon and information systems has
been criticized for taking too long and costing too much. Multiple process solutions over time
have been developed to expedite the acquisition of new capabilities. The most recent policy has
resulted in the creation of the AAF via Department of Defense Instruction 5000.02, Operation of
the Adaptive Acquisition Framework. Figure 2.1 summarizes the rapid pathways that can be used
to accelerate acquisition programs. '3

Program managers (PMs) and the Milestone Decision Authority (MDA) must determine
which pathway is most appropriate for their program. One of the main factors determining the
most appropriate pathway is the timeline needed for fielding a system. Urgent capabilities
usually require that the program not exceed two years, and Middle Tier of Acquisition (MTA)
programs are limited to five years each for rapid prototyping or rapid fielding. In addition,
recognizing the particular needs of software-intensive programs, the AAF includes a Software
Acquisition Pathway to capitalize user engagement and encapsulate the best software
development practices to deliver a minimum viable capability release within a year after the date
on which funds are first obligated. Our analyses focus on the Urgent Capability Acquisition,
MTA, and Software Acquisition Pathways.

13 The AAF has six pathways. We did not include the Major Capability Acquisition (MCA), Defense Business
Systems, and Acquisition of Services pathways on this chart because they are not the main pathways that USSF has
been utilizing to go faster.



Figure 2.1. New Adaptive Acquisition Framework Includes Three “Rapid” Pathways Allowing
Acquisition Professionals to Adopt New or Evolved Procedures
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SOURCES: Department of Defense Instruction 5000.02, 2020; Department of Defense Instruction 5000.81, 2019;
Department of Defense Instruction 5000.80, 2019; Department of Defense Instruction 5000.87, 2020.
NOTES: DA = Decision Authority; ADM = Acquisition Decision Memorandum.

In addition to selecting a pathway, the PM can choose to deviate from traditional acquisition
standards in a variety of ways in order to streamline parts of the acquisition process. For
example, the PM may decide to use an alternative to the Joint Capabilities Integration and
Development System for requirements, as is permitted by law within the MTA Pathway. PMs
have also chosen to use Other Transaction Authority (OTA) in contracting, or concurrency of
developmental and operational testing. The variety of choices that PMs are able to make often
means that no two MTA programs are equal and emphasizes the need to determine the best
practices for identifying what fits best for the USSF.

USSF Organizations Are Using Rapid Acquisition Approaches

Given the particular focus on Space RCO and SSC in this report, we summarize relevant
characteristics of these organizations to provide context on USSF acquisition (Table 2.1). From
an organizational perspective, there are strategic differences between Space RCO and SSC.
These differences drive how the organizations are structured. Space RCO is focused on building
small teams with a narrow chain of command and on providing highly skilled embedded support
to develop and deliver capabilities at the speed of warfighting relevance. SSC is a much larger
organization with a mission to “pioneer, develop and deliver sustainable joint space warfighting
capabilities to defend the nation and its allies and disrupt adversaries in the contested space
domain.”!'* SSC builds complex capabilities that require it to communicate with organizations

14ys. Space Force, Space Systems Command, “About Space Systems Command,” webpage, undated.



within USSF and across the federal government. SSC has numerous integration and
synchronization issues that it needs to resolve for space capabilities. As a result, for example,
SSC has set up risk boards that meet regularly to assess programmatic risks (see Table 2.1 and
Appendix B for further discussion).

Table 2.1. Approaches to Rapid Acquisition and Risk Postures Vary Across the Space Acquisition

Community

Space Rapid Capabilities Office

Space Systems Command

Mission: Develop and deliver operationally dominant
space capabilities at the speed of warfighting
relevance
Formed: 2018
Mostly uses tailoring of traditional acquisition process
for rapid acquisition
— ACAT Il programs and urgent needs
— Program timeline <4 years to fielding
— Streamlined requirements
— Use of relatively mature technology
Lean/agile organization with limited outside
dependencies
— Board of Directors structure for requirements
— Autonomy of PMs
— Competencies in-house
— Integrated team with highly experienced staff
— Senior leadership support is critical
Risk-tolerant environment
“Block 07; Transition to traditional program for
follow-on
— Supporting new missions (in direct response to
combatant command needs)

¢ Mission: Pioneer, develop and deliver sustainable
joint space warfighting capabilities to defend the
nation and its allies and disrupt adversaries in the
contested space domain.
e Formed: 2021 (from the Space and Missile Systems
Center)
o Utilizing AAF pathways and tailoring of traditional
acquisition processes for rapid acquisition
— ACAT Il programs
— Program timeline generally 5+ years to fielding
— Use of MTA
— Other rapid acquisition includes prototyping
outside Programs of Record and software
pathways
— Shortened requirements and contracting
process
— Fixed schedule
— Focused on reducing technology development
risk (narrow scope)
o Different risk postures depending on the mission
— Risk-averse for strategic and established
missions

— Shorter design life — Risk-tolerant for new/tactical missions

— Highly classified

SOURCES: Shannon Holmes-Terry, Director, NCR Integration Office, Space Rapid Capabilities Office, “Space Rapid
Capabilities Office (SpRCO ) Overview,” Headquarters U.S. Space Force, October 14, 2020; U.S. Space Force,
Space Systems Command, undated; discussions with space SMEs.

NOTE: ACAT = Acquisition Category.

What Is the USSF Acquiring Using Rapid Approaches?

Space Systems Command

Within SSC, we identified several programs that are utilizing the MTA and Software
Acquisition Pathways.!> Seven rapid programs were considered in this analysis, six of which are
using the MTA Pathway:

15 These programs are widely known and are subjects of a number of U.S. Government Accountability Office
(GAO) reports. Refer to the following sources for more detailed information about them: DoD, Department of
Defense Fiscal Year (FY) 2021 Budget Estimates: Air Force Research, Development, Test & Evaluation, Space
Force, February 2020; GAO, Defense Acquisitions Annual Assessment: Drive to Deliver Capabilities Faster
Increases Importance of Program Knowledge and Oversight, GAO-20-439, June 2020; GAO, Missile Warning
Satellites: Comprehensive Cost and Schedule Information Would Enhance Congressional Oversight, GAO-21-



Next-Generation Overhead Persistent Infrared (Next-Gen OPIR) Space

Next-Gen OPIR consists of five missile warning satellites broken up into two groups:
GEO and Polar. This system will replace the legacy program, Space Based Infrared
System (SBIRS). Next-Gen OPIR is designed to better face our adversaries and emerging
threats.

Protected Tactical SATCOM (PTS)

PTS is a part of a larger effort, Protected Anti-Jam Satellite Communications (PATS),
and is used to provide anti-jam satellite communications for operators using the Protected
Tactical Waveform. The PTS program will deliver two prototype communications
payloads to be hosted on U.S. military, commercial, or allied satellites.

Protected Tactical Enterprise Service (PTES)

PTES is a ground infrastructure to be used by Wideband Global SATCOM and PTS
satellites to provide anti-jam communications for tactical warfighters.

Evolved Strategic SATCOM (ESS)

ESS is a follow-on program associated with the strategic mission portion of the
Advanced Extremely High Frequency (AEHF) program. It provides worldwide
survivable SATCOM to strategic users for nuclear, command, control, and
communications. PTS addresses the tactical SATCOM portion of AEHF. The MTA will
deliver a prototype payload for the space segment.

Future Operationally Resilient Ground Evolution (FORGE)

FORGE is the ground system associated with the Next-Gen OPIR. It consists of
command and control (C2), Mission Data Processing (MDP), and Relay Ground Stations
(RGS).

Military Global Positioning System (GPS) User Equipment Increment 2 Miniature Serial
Interface (MGUE Inc 2 MSI)

MGUE Inc 2 is the user equipment program associated with GPS to enable the use of the
military signal or the M-code. The program is developing the M-code cards that the
military services will integrate into GPS receivers on various platforms. The predecessor
program, MGUE Inc 1, developed the M-code cards for ground, air, and maritime
platforms. MGUE Inc 2 is developing the M-code cards for munitions, space-based
receivers, and handheld receivers. The MSI is one of the MTAs associated with MGUE
Inc 2 that will develop the card technology for space-based receivers and munitions.'®
MGUE Inc 2-Hand Held is a second MTA associated with MGUE Inc 2 to deliver
modernized handheld receivers.

105249, September 2021¢; GAO, GPS Modernization: DOD Continuing to Develop New Jam-Resistant Capability,
but Widespread Use Remains Years Away, GAO-21145, January 2021a; GAO, Space Command and Control:
Comprehensive Planning and Oversight Could Help DoD Acquire Critical Capabilities and Address Challenges,
GAO-20-146, October 2019.

16 GAO, 2021a.

10



One acquisition program with large amounts of software is using practices from the Software
Acquisition Pathway:

e Space Command and Control (C2)

The Space C2 program is a C2 system essential to conducting Space Force operations. It
consists of the following product lines to support operational C2 of space forces: space
domain awareness; battle management C2 to support the National Space Defense Center;
data analytics and visualization; theater/coalition support (to meet Combined Space
Operations Center’s C2 needs); and DevOps infrastructure.!”

Space RCO

The Space RCO has classified programs that are mostly tailoring traditional acquisition
processes to achieve rapid acquisition. These are generally Acquisition Category (ACAT) I-III
programs fulfilling urgent needs with program timelines of less than four years to fielding.!'®

Challenges in Identifying Programs for Analysis

We note here that one of the challenges we faced in conducting the analysis for this project is
a lack of existing data in the context of the new USSF, because the AAF and the Space RCO are
both so new that the alternative pathways—including MTA—have yet to deliver enough
programs to assess outcomes. These outcomes are not yet fully visible and are generally still
anecdotal.! Likewise, the policy that established the Software Acquisition Pathway was released
in October 2020; therefore, most of the software acquisition programs that are implementing this
guidance are still in the planning phase. In addition, the Software Acquisition Pathway is based
on current commercial best practices in software acquisition, making it impossible to compare
outcomes with previous legacy programs.

What Streamlining Techniques Are Used by Space RCO and SSC?

Interviews with Space RCO and SSC staff revealed that the Space Force is increasing its use
of urgent acquisition at Space RCO and use of the MTA and Software Acquisition Pathway at
SSC. As part of Space RCO’s mission, the organization is required to provide “operationally

17 The Space C2 program is also known as Kobayashi Maru, and it is not intended to address all space C2 needs or
broader C2 needs (e.g., cross-domain C2). See Space and Missile Systems Center Public Affairs, “Operational
Acceptance for Space C2 MINERVA,” July 12, 2021; U.S. Government Accountability Office, Space Command
and Control: Opportunities Exist to Enhance Annual Reporting, GAO-22-104685, December 2021d, p. 10.

18 According to the Defense Acquisition University:

Acquisition programs may be assigned an acquisition category. The acquisition category informs
the level and amount of review, decision authority, and applicable procedures required for a
program. Acquisition category is primarily determined by the expected program cost and/or level
of interest. (Defense Acquisition University, “Acquisition Category,” Acquipedia, undated)

19 While we did not include the DAF RCO as part of this analysis, there may be additional lessons learned from how
that organization conducted space acquisition in the past.
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dominant space capabilities at the speed of warfighting relevance.”?? The discussions also
revealed that the organization is focused on using best practices from acquisition of urgent needs
over the past 20 years, and that leadership is expending significant effort to adopt the rapid
acquisition culture in the service.

Per the Air Force Acquisition Executive’s policy guidance, SSC has started utilizing both the
MTA and Software Pathways to improve the schedule on programs such as Next-Gen OPIR that
would otherwise have been a major defense acquisition program (MDAP) in traditional
acquisition. Concerns about the threat from potential adversaries were cited by numerous
interviewees as the main driver for the adoption of these practices. We also learned that,
currently, speed is the highest priority, and cost is held constant to avoid overruns, which leaves
trade-offs to be made in performance. This is a major culture shift in space acquisition, as,
traditionally, leadership was opposed to performance trade-offs for schedule or cost.?! Although
we found that these strategies and tactics are being pursued, we did not evaluate their use.

According to interviewees, USSF leadership and culture have been supportive of these
streamlining methods. We heard that MTA programs and other rapid programs tend to be
prioritized in the functional communities that support the program offices (e.g., contracting,
testing, and others), given the importance placed on schedule.

In addition, as emphasized by the interviewees and the literature, the pathways are not
unique—they share streamlining methods and offer opportunities to tailor processes—so we
focus on streamlining methods here more broadly, rather