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Summary

Following presidential and congressional direction, the U.S. Department of Defense (DoD)
established the U.S. Space Force (USSF) in 2019, a separate armed service for space. Creating a
new actor in the national security sector offers the potential to create new and better capabilities
but also could also create tension between the new USSF and other parts of the defense
community. In this report, we seek to increase our understanding of potential areas and types of
friction that might arise between the USSF and other government entities, focusing on the
relationship between the USSF and the U.S. Air Force (USAF), and we seek to offer some
options to mitigate potential friction.

Approach

To research this issue, we organized along three general tasks: organizational analysis,
tactical analysis, and a review of governance mechanisms to inform options for managing and
mitigating friction. The organizational analysis focused on roles and missions relating to air-
space integration to identify potential sources of air-space friction. The tactical analysis
developed models for three hypothetical use cases where air and space forces work together in
tactical operations to identify potential areas of friction and to gain more of an incremental
understanding of that relationship and insight into potential friction points. The third task
examines governance mechanisms within DoD to understand how decisions are made in joint
settings and inside other DoD departments and inform decisionmaking structures inside the
Department of the Air Force (DAF).

Findings
We found the following:

e Since 2019, there has been relatively little friction between the USAF and the USSF.

e Most of the sources of friction identified since the establishment of the USSF exist
outside the DAF, not inside it.

e The continued growth of the USSF and other developments will change air-space seams
and require active management.

e Friction could arise over space-based intelligence, surveillance, and reconnaissance (ISR)
and command and control. In addition, it is possible that friction could arise over space-
based precision, navigation and timing, communications, and weather.

e Conditions will continue to change within and beyond the DAF.



Recommendations

Develop effective governance mechanisms. Rather than relying on personal
relationships or top-down initiatives, now is the time for the DAF to identify and develop
governance or other related mechanisms to guide interservice decisionmaking and
coordination across shared issues and interests.

Promote DAF equities in joint and interagency forums. The USAF and the USSF can
continue to generate goodwill with one another by working together outside the DAF. By
promoting common positions in the Joint Requirements Oversight Council, the “Tank,”
Deputy’s Management Action Group, and in other arenas, the two services can defend
the DAF’s budget, promote DAF initiatives, and advance other common DAF equities.
Develop new supporting capabilities. A great way to decrease tension is to conceive of
and field capabilities that help the other service. This is already being done today for ISR
as the two services work to develop air-based and space-based platforms to support joint
operations, but differences may arise in areas where there are shared interdependencies
between the services.

Increase knowledge of the air-space relationship. Both the air and space communities
would benefit from an increased understanding of how operations in one domain affect
operations in the other. Guardians are developing more of an operational mindset, which
should help in this regard. Likewise, airmen would benefit from a more precise
understanding of how space supports air operations and how air can support space now
and in the future.

Promote a DAF vision for the air-space relationship. The DAF should foster and
promulgate a vision for the relationship between the two services and a sense of common
purpose. Such a vision will better position the DAF to navigate potential tension between
the two services. A DAF vision for the air-space relationship should support and
recognize service independence while promoting operational interdependence.
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Chapter 1. Introduction

Theodore von Karman, a Hungarian-born physicist who emigrated to the United States and
later served as a senior advisor to General Henry “Hap” Arnold, sought to define the line
between air and space by calculating the altitude at which aircraft can no longer generate lift
from a wing.! Factors, such as airspeed and materials for aircraft construction, have made von
Kérman’s calculations a matter of debate, but having a defined boundary between air and space
is useful for a variety of reasons. These reasons vary from being able to define who is and who is
not an astronaut to questions of international commerce and international boundaries. Now, with
the creation of a new military service for space, the U.S. Space Force (USSF), the Karman line
also separates the U.S. Air Force (USAF) and the USSF. How can the two services and the U.S.
Department of Defense (DoD) best navigate this boundary?

Following presidential and congressional direction, DoD established a separate armed service
for space in 2019. The USSF was created out of the Department of the Air Force (DAF), but
many space organizations outside the DAF remain. As a result, the establishment of the USSF
created one type of organizational seam within the DAF and others external to the DAF. This
changed organizational dynamics at a time when space remains vital for the national security
community—space itself is more contested than ever before—and advancements in commercial
space technology are widespread. Such seams may enable or impinge on the effective integration
of air and space forces in joint operations depending on how these seams are managed and
understood. Not all seams create friction or dysfunction but some might. Creating a separate
service that focuses on space indicates that the new entity will define its priorities and pursue
initiatives that are different than those of the USAF. In this report, we seek to identify and
understand potential sources of internal and external DAF friction and inform how the DAF can
best manage these organizational seams.

As of the time of this writing, USAF and USSF work well together inside the DAF. As we
later explain, there have been few major disagreements between the two services and both have
experienced increasing levels of funding. In addition, many USAF and USSF personnel have
developed personal relationships from their Air Force careers. Over time, the number and quality
of these relationships are likely to dwindle. Instead of depending on informal relationships to
maintain a smoothly running department, the DAF would do well to develop and institutionalize
formal processes.

! Jonathan McDowell, “Where Does Outer Space Begin?” Physics Today, Vol. 73, No. 10, October 2020, pp. 70—
71.



Background

The creation of the USSF was a significant organizational change within DoD because it was
the first military service to be created in 73 years. Advocates for creating the USSF consciously
chose to create a new actor in the national security community on the grounds that a separate,
distinct entity was needed to focus on the development of new capabilities in space.? The new
service has and will continue to define its purpose, objectives, and priorities differently than
other services, particularly the Air Force. It will focus on such missions as space situational
awareness and space control, which could raise concerns among other services that they might
not receive sufficient support from space for terrestrial missions.?

The organizational changes and realignments within DoD associated with the creation of a
new service are still relatively new and are still in development—we are just witnessing the first
steps that DoD and the DAF are taking to align and consolidate responsibilities for space since
the establishment of the USSF. Although these organizational choices will ultimately be judged
in terms of how they affect DoD’s ability to defend U.S. national interests, most day-to-day
activities will take place between the USSF and the USAF and between the USSF and other parts
of the U.S. national security community. Therefore, understanding these internal and external
DAF organizational seams will help understand the nature of the USSF and the USAF
interaction.

The challenges of air-space integration are not new. DoD’s efforts to organize military space
date to the 1940s with the origins of space and missile technology. In the early years, given the
nascent state of space technology and the need to address more-pressing military roles and
mission issues, military space remained largely exploratory and loosely defined. However, over
time and as space technology matured, U.S. presidents and secretaries of defense defined
military space roles and missions and allocated the majority of roles to the USAF. Over many
decades, DoD has outlined the contours of the military space program which has at times
experienced criticism and debate among the Air Force and across DoD.* For example, the

% For example, see Matthew Donovan, “Unleashing the Power of Space: The Case for a Separate U.S. Space Force,”
War on the Rocks, August 1, 2019.

3 For discussion of earlier efforts of the USAF to take on the space control mission, see Benjamin S. Lambeth,
Mastering the Ultimate High Ground: Next Steps in the Military Uses of Space, RAND Corporation, MR-1649-AF,
2003.

4 For more information on the history of DoD space roles and missions, and the dynamic between the various
military services as the technology evolved, see the following sources: David Spires, Beyond Horizons: A Half
Century of Air Force Space Leadership, Air Force Space Command in association with Air University Press, 1998;
Gary A. Federici, From the Sea to the Stars: A Chronicle of the U.S. Navy’s Space and Space-Related Activities,
1944-2009, Pennsylvania State University, Applied Research Laboratory, 2010, p. 8; Neil Sheehan, A Fiery Peace
in a Cold War: Bernard Schriever and the Ultimate Weapon, Random House, 2009; Robert J. Watson, History of
the Office of the Secretary of Defense: Vol. IV, Into the Missile Age: 1956—1960, U.S. Department of Defense,
Historical Office of the Office of the Secretary of Defense, 1997; Robert Perry, A History of Satellite
Reconnaissance: Vol. 1, Corona, National Reconnaissance Office, revised October 1973 from earlier drafts of 1964,



structure of DoD military space organizations and responsibilities has been debated frequently,
with key criticisms raised in the 2001 Space Commission report and the 1961 Weisner report.’
As a result, although the 2019 establishment of the USSF represents a significant organizational
change, it is one of many that DAF has made to better align itself for military space.

To be sure, not all friction is bad. The allocation of responsibilities and the resulting debates
over resources, personnel, and capabilities to fulfill those responsibilities reflect issues that actors
care deeply about. We should expect to see continued competition and contention related to
space as a result. There are those who argue that competition between military services can spur
innovation, benefiting the joint force as a whole.® The military services are not merely force
providers for combatant commands (CCMDs), but are the leading practitioners of combat in their
domains.” Through its focus on the military application of space, the Space Force can arguably
improve the performance of the joint force.

As we mentioned earlier, not all seams result in friction, but some might. There are risks if
friction is not adequately managed or addressed. Disputes and issues between military services
over roles and missions can create tension inside DoD, affecting services’ willingness to work
together and increasing the likelihood that they will duplicate effort rather than rely on others.®
The creation of a new service for space could lead to new intra-DAF disputes or disputes with
other services and organizations in the U.S. national security sector. Furthermore, friction could
make the joint force less effective in battle. Therefore, at this point it would be wise to
understand potential sources of friction and to suggest ways to mitigate it.

1967, and 1972; Lawrence S. Kaplan, Ronald D. Landa, and Edward J. Drea, History of the Office of the Secretary
of Defense: Vol. V, The McNamara Ascendancy: 1961-1965, U.S. Department of Defense, Historical Office of the
Office of the Secretary of Defense, 2006; Wiesner Committee, “Report by the Ad Hoc Committee on Space to
President-Elect Kennedy,” January 10, 1961; Report of the Commission to Assess United States National Security
Space Management and Organization, Pursuant to Public Law 106-65, January 11, 2001.

> Wiesner Committee, 1961; Report of the Commission to Assess United States National Security Space
Management and Organization, 2001.

6 See the discussion in S. Rebecca Zimmerman, Kimberly Jackson, Natasha Lander, Colin Roberts, Dan Madden,
and Rebeca Orrie, Movement and Maneuver: Culture and the Competition for Influence Among the U.S. Military
Services, RAND Corporation, RR-2270-OSD, 2019, p. 15.

7 Glenn A. Kent and David A. Ochmanek, 4 Framework for Modernization Within the United States Air Force,
RAND Corporation, MR-1706-AF, 2003.

8 Tension among military services can waste resources in peacetime and can result in less effective military
performance or even combat losses during times of conflict. There are many examples of military roles and missions
disputes between U.S. military services dating back to the founding of the American republic, but interservice
rivalries became more salient and more consequential after World War 1. Prior to that, the Army was primarily a
frontier constabulary. The U.S. Marine Corps policed ships and ports, and the Navy was the guardian of the seas. As
the United States emerged as a global power, these services and the nascent air service jockeyed for influence. For
more detail, see David E. Johnson, Fast Tanks and Heavy Bombers: Innovation in the U.S. Army, 1917-1945,
Cornell University Press, 1998.



Research Questions
The study team considered a variety of questions:

e How might the evolution of air and space forces affect operational effectiveness?

e Where are current role, mission, and function interdependencies and potential areas of
friction between the USAF and the USSF?
e What institutional steps can the DAF take to mitigate and manage potential friction?

Objective

This effort seeks to (1) inform where, how, and to what extent air and space operations rely
on one another in joint operations; (2) assess how the evolution of the air and space forces might
affect operational effectiveness; (3) assess and identify current and emerging issues related to the
integration of air and space forces; and (4) propose specific institutional-level options that the
DAF could take to mitigate potential friction and ensure operational effectiveness.

Approach

To illuminate this issue, the project addressed three general tasks: organizational analysis,
tactical analysis, and a review of governance mechanisms to inform options for managing and
mitigating friction. The organizational analysis focused on roles and missions relating to air-
space integration to identify sources of air-space friction. It surveyed recent changes for air-space
responsibilities in U.S. law and DoD policy, DAF responsibilities within the broader space
ecosystem, DAF realignment and intra-DAF organizational seams, and external DAF
organizational seams.

The tactical analysis developed models for three hypothetical use cases where air and space
forces work together in tactical operations to gain more of an incremental understanding of that
relationship and insight into potential friction points. This modeling effort was unclassified and
used generic information, so it is more of a demonstration of how to think about air and space
interaction than something that could be used to guide the defense program. Still, it is a
necessary first step toward increasing understanding of the air-space relationship.

Despite best intentions, some friction is likely to occur, both inside the DAF and beyond it.
The third task examines governance mechanisms within DoD to understand how decisions are
made in joint settings and inside other DoD departments, and to inform decisionmaking
structures inside the DAF. The team examined the Tank, the Deputy’s Management Action
Group (DMAG) process, the Joint Requirements Oversight Council (JROC), and the Naval
Board.



Stakeholder Engagement

The research conducted for this study was informed by discussions with subject-matter
experts (SMEs) in the air and space communities. These discussions were used for several
aspects of the project: (1) to inform the RAND Corporation’s assessment of the operational
impact of the USSF standup and ongoing DAF realignments and (2) to inform how RAND
would determine what effects the USSF standup is having currently or may have in the future on
the integration of air and space operations. We also conducted these engagements to gather
insights on departmental efforts, service considerations, command-level issues, mission-specific
examples, and operational use cases.

RAND engaged with a diverse stakeholder community, ranging from company grade officers
to general officers (and their civilian counterparts), with experience in strategic, operational, and
tactical roles, many of whom have served in both the USAF and the USSF. We held discussions
with over 30 individuals throughout the course of the project, including active duty officers from
both the USAF and the USSF.? Although we focused initially on contacts at headquarters
elements and CCMDs (both geographic and functional), we expanded our efforts to include
officers at major commands (MAJCOMs) and Air Operations Centers (AOCs) who conduct
operational missions, have front-line experience with integration, and are frequently required to
mitigate any integration “gaps and seams” to attain tactical success. Our contacts, therefore,
varied from senior staff, who provide highest-level oversight and integration across the CCMDs
and the services, to the Directors of Space Forces (DS4s) and the AOC space leads, who support
and advise the CCMDs on space matters. Bringing different perspectives together was essential
for understanding the breadth, depth, and complexity of issues affecting integration. These
discussions were nonattributional so that respondents could provide their insights with candor
and relevant detail.

We were careful to incorporate a diversity of perspectives that extended from flight
operations (fighter, bomber, and mobility) to planning and programming, intelligence,
acquisition, logistics, IT and cyber, and science and engineering. We also built a regional
understanding of issues by speaking with contacts in the regional and functional CCMDs. To
bound our research, we did not extend our engagements to the services outside of the USAF and
the USSF, although we did discuss joint and foreign-partner integration to some degree.
Frequently, the officers and civilians we engaged with focused on issues, concerns, mitigations,
and solutions that they are personally wrestling with and implementing in their daily battle
rhythm, reflecting the organizational precept of “where you sit is where you stand.” But we
found that many insights were indeed broader, transcending specific assignments and having
wider applicability to the USAF and the USSF writ large. The experts we spoke with also
regularly provided our team with amplifying materials (e.g., standard operating procedures,

? We held discussions with ten airmen and eight guardians.



policies, resourcing documents), often at the classified level, and presented us with avenues for
further qualitative and quantitative research. Notably, many of the issues we set forth in this
report, both areas of success and areas for improvement, were identified by different contacts in
separate engagements, lending credence and confirmation to our findings.

Organization of This Report

In the next chapter, we outline an organizational analysis of the legal and policy changes
since the USSF standup for air and space roles, missions, and functions (RMF), and assess and
identify sources of air-space friction. In Chapter 3, we provide an analysis of air-space
integration at the tactical level. In Chapter 4, we compare different approaches to governance in
DoD to inform potential paths the DAF might take to increase air-space integration. We
conclude the report with a set of recommendations on how the DAF might best manage air-space
seams in the future.



Chapter 2. A Period of Transition for the Department of the Air
Force

The Space Force was created out of the DAF, but many space organizations outside the DAF
remain. This has created complex organizational dynamics at a time when space is vital for the
national security community, space itself is more contested than ever before, and advancements
in commercial space technology are widespread. In this chapter, we define and analyze
responsibilities for space within the DAF and external to the DAF and then discuss existing
frictions external to the DAF. We then focus on the relationship between air and space inside the
DAF—a smaller subset of the broader ecosystem—to assess intra-DAF realignments underway
that are associated with the USSF and identify potential sources of friction. We end the chapter
with some findings associated with air-space friction.

U.S. Department of Defense Organizational Landscape for Space

Understanding U.S. Department of Defense Roles, Missions, and Functions
DoD RMF delineate the following responsibilities across the U.S. military:

e Roles—The broad and enduring purposes for which a Service was
established by Congress in law.
o Missions—Those tasks assigned to a Unified or Specified command
by the President or the Secretary of Defense.
e Functions—Those principal responsibilities assigned to a Service
through Executive action which permit it to successfully fulfill its
legally established role.!?
Roles exist across military services, with functions assigned to them (Table 2.1). Service roles
are about what is most fundamental to a service identity and relevance (such as the Army’s role
in operations on land, and the USAF’s role in offensive and defensive air operations) and are
codified in U.S. law (U.S. Code, Title 10, for DoD military services). These fundamental service
roles guide efforts to organize, train, and equip (OT&E) forces on behalf of the nation. Functions
are assigned to the services by the Secretary of Defense (SecDef) support the fulfillment of those
fundamental roles. An example of a function is air and missile defense, which is shared between
the U.S. Army and the DAF to protect U.S. forces and bases from threats such as indirect fires or
missiles. DoD functions are identified in DoD policy and intended to be consistent with U.S.

10 Definitions are identified in William J. Crowe, Report on Roles and Functions of the Armed Forces, Chairman’s
Memorandum CM-2243-89, September 28, 1989, pp. 5—7. For more historical context on these terms, see James H.
Kurtz and John H. “Scot” Crerar, Military Roles and Missions: Past Revisions and Future Prospects, Institute for
Defense Analyses, March 2009, p. 106.



law.!'" CCMDs’ missions are assigned by the President or SecDef. To execute assigned missions,
a CCMD produces plans for employing forces and takes actions as needed to deter conflict and
to command forces.!? The Office of the Joint Chiefs of Staff (JCS), through the Unified
Command Plan, lists and periodically updates CCMDs and their assigned missions.

Table 2.1. Roles, Missions, and Functions

Type Description Source(s) Source Document
Roles Military services recruit and OT&E U.S. law U.S. Code, Title 10
their forces to fulfill their enduring
purpose.
Missions CCMDs unite service components U.S. law, U.S. Code, Title 10;
into a joint force to execute assigned JCS guidance Unified Command Plan
missions.
Functions Military services have functional DoD policy DoDD 5100.01, Functions of the
responsibilities to support fulfilling Department of Defense and Its
their roles as identified in U.S. law. Major Components

SOURCES: Sean M. Zeigler, Sarah Harting, Sebastian Joon Bae, Julia Brackup, and Alan J. Vick,
Aligning Roles and Missions for Future Multidomain Warfare, RAND Corporation, RR-A160-1, 2021;
Paula G. Thornhill, Demystifying the American Military, Naval Institute Press, 2019.

The allocation of roles and responsibilities creates organizational overlaps, or seams, which
reflect frictions, disputes, or deliberate checks and balances. Such seams exist at different levels
or chains of command and can be managed or mitigated at different levels as well. Seams and
frictions can be healthy, as they reflect a delineation of responsibilities that services and
commands care deeply about, but there are risks if not managed effectively. The direction by
President Donald J. Trump to create a Space Force in February 2019, and the subsequent
establishment of the USSF within the DAF as a new military service for space,'* is the most
recent example of a major realignment of DoD roles and missions and a new organizational
seam.'> President Trump’s announcement was significant but arguably caught many within the

"' DoD functions are identified in Department of Defense Directive (DoDD) 5100.01, Functions of the Department
of Defense and Its Major Components, U.S. Department of Defense, December 21, 2021, Change 1, September 17,
2020.

2ys. Code, Title 10; Subtitle A, General Military Law; Part I, Organization and Miliary Powers; Chapter 6,
Combatant Commands; Section 164, Commanders of Combatant Commands: Assignment; Powers and Duties.
13 Donald J. Trump, “Establishment of the United States Space Force,” Space Policy Directive-4, White House,
February 19, 2019.

14 For more background on the creation of the USSF, see Michael Spirtas, Yool Kim, Frank Camm, Shirley M.
Ross, Debra Knopman, Forrest E. Morgan, Sebastian Joon Bae, M. Scott Bond, John S. Crown, and Elaine
Simmons, 4 Separate Space: Creating a Military Service for Space, RAND Corporation, RR-4263-AF, 2020.

15 DoD roles and missions is an enduring area of change as senior leaders realign roles and missions to best address
a shifting security and technology landscape. For more background on DoD roles and missions, see Appendix A,



defense establishment by surprise and created some confusion, which has contributed to concern
about organizational seams and the impact they will have if not well understood or managed.'®

Department of Air Force Responsibilities for Space Since Establishment of the U.S.
Space Force

We now define and analyze responsibilities for space both within and external to the DAF.
Specifically, we assess changes to U.S. law and DoD policy that created the intra-DAF
organizational seam between the USSF and the USAF and a new space organization within DoD.
The creation of this seam is the motivating factor behind this study.

Key Changes in U.S. Law

The Space Force, authorized with the 2020 National Defense Authorization Act (NDAA)!7
and later codified in Title 10, was the first military service created in over 70 years. Title 10 of
the U.S. Code—the federal law that governs DoD—identifies the USSF as the armed force
within the DAF responsible for military space on behalf of the nation and identifies roles within
the DAF for acquiring and integrating space capabilities across DoD. According to Title 10, the
USSF is responsible for the following:

1. providing freedom of operation for the United States in, from, and to space

2. conducting space operations

3. protecting the interests of the United States in space.!®
Prior to the establishment of the USSF, the USAF was responsible by law for developing space
officers to support space doctrine, concepts, capabilities, and operations. Those responsibilities
were removed from the USAF when the USSF was established in law. The table below outlines
the key changes to law related to USAF and USSF roles.

“History of Major Department of Defense Roles and Missions Events,” in Zeigler et al., 2021; U.S. Department of
Defense, Report of the Commission on Roles and Missions of the Armed Forces, 1995; Kurtz and Crerar, 2009; and
Thornhill, 2019.

16 For more context on the creation of the Space Force, see Merrit Kennedy, “Trump Created the Space Force.
Here’s What It Will Actually Do,” NPR, December 21, 2019; Marina Koren, “What Happens to the Space Force
Now?” The Atlantic, January 26, 2021; and Margaret Hartmann, “Let’s Get to Know Space Force, Trump’s Most
Misunderstood Creation,” New York Magazine, November 9, 2021.

17 The NDAA is a series of federal laws provided annually by Congress and includes an authorized budget and
expenditures for DoD. Some temporary provisions in the NDAA are codified within the U.S. Code.

Bys. Code, Title 10; Subtitle D, Air Force and Space Force; Part I, Organization; Chapter 908, The Space Force;
Section 9081, The United States Space Force.



As shown in Table 2.2, the USAF’s primary responsibility for “prompt and sustained
offensive and defensive air operations” remained consistent with the standing up of the Space
Force; however, responsibility for developing space officers was removed from the USAF in
2020 and incorporated as part of the new authorities for the USSF.!® Furthermore, space officers
within the USAF were transferred to the USSF as part of efforts to standup the new service. As a
result, not only is the USAF no longer responsible for developing space officers, but space
personnel within its ranks are now part of a new military service.

Title 10 also codifies important authorities for the Secretary of the Air Force (SAF), the
architecture and integration of USAF space systems and programs, and DoD commercial satellite
communications services.?’ Related to this authority, the 2020 NDAA established the Space
Force Acquisition Council in the SAF and a new position focused on architecture and integration
with the Assistant Secretary of the Air Force for Space Acquisition and Integration.?! Associated
with the latter is the responsibility to oversee the integration of the Space Development Agency
(SDA) into the USSF in 2022.?2 Recent authorities continue to update space acquisition
responsibilities within the DAF and clarify the SDA-USSF organizational relationship.??

The SDA transition to USSF is underway, and the acquisition and integration of space
systems and programs continues to be an area of focus and responsibility for Assistant
Secretaries of the Air Force.?* Historically, the USAF has had a leadership role in overseeing
DoD space programs in coordination with other services. Recent changes to law as reflected in
recent NDAAs and updates to Title 10 reflect an ongoing effort to consolidate and streamline
DoD acquisition of space capabilities within the DAF given the creation of the USSF. However,
this issue remains complex because all military services have requirements for space, and some
space capabilities leveraged by DoD are controlled by defense and intelligence agencies that
need to be coordinated with as well.

PYuyus. Code, Title 10; Subtitle D, Air Force and Space Force; Part I, Organization; Chapter 907, The Air Force;
Section 9062, Policy; Composition; Aircraft Authorization; U.S. Code, Title 10, Chapter 908, The Space Force;
Section 9081, The United States Space Force.

20y.s. Code, Title 10; Subtitle D; Air Force and Space Force, Part I, Organization; Chapter 903, Department of the
Air Force; Section 9016, Assistant Secretaries of the Air Force.

21 The Space Force Acquisition Council was renamed Space Acquisition Council in the 2022 NDAA (Public Law
117-81, National Defense Authorization Act for Fiscal Year 2022, December 27, 2021, Sec. 1602); 2020 NDAA
(Public Law 116-92, National Defense Authorization Act for Fiscal Year 2020, December 20, 2019, Sec. 954 and
Sec. 956). Authorities for the Assistant Secretary of the Air Force for Space Acquisition and Integration were
modified in the 2022 NDAA (Public Law 117-81, 2021, Sec. 1602).

22 SDA was established in 2019 by a SecDef memo within the Office of the Secretary of Defense for Research and
Engineering to “define and monitor the Department’s . . . space architecture and . . . accelerate the development and

fielding of new military space capabilities” (See Patrick M. Shanahan, “Establishment of the Space Development
Agency,” memorandum for U.S. Department of Defense officials, U.S. Department of Defense, March 12, 2019).

23 Public Law 117-81, 2021, Sec. 905; Public Law 117-81, 2021, Sec. 1603.

24 Sandra Erwin, “Space Force on Track to Absorb Space Development Agency This Fall,” Space News, January 12,
2022; U.S. Code, Title 10, Section 9016.
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Table 2.2. Title 10 Changes to USAF and USSF Space-Related Roles, 2018 and 2020

Organization

Title 10 (2018)

Title 10 (2020)

USAF

USSF

CHAPTER 907—THE AIR FORCE

§ 9062. Policy; composition; aircraft
authorization

(c) In general, the Air Force includes aviation
forces both combat and service not otherwise
assigned. It shall be organized, trained, and
equipped primarily for prompt and sustained
offensive and defensive air operations. It is
responsible for the preparation of the air forces
necessary for the effective prosecution of war
except as otherwise assigned and, in accordance
with integrated joint mobilization plans, for the
expansion of the peacetime components of the
Air Force to meet the needs of war.

§ 9084. Officer career field for space
The Secretary of the Air Force (SAF) shall
establish and implement policies and procedures
to develop a career field for officers in the Air
Force with technical competence in space-
related matters to have the capability to—

(1) develop space doctrine and concepts of

space operations;

(2) develop space systems; and

(3) operate space systems.

There was no Space Force prior to 2019; the Air
Force was responsible for developing space
officers.

CHAPTER 907—THE AIR FORCE

§ 9062. Policy; composition; aircraft
authorization

(c) In general, the Air Force includes aviation
forces both combat and service not otherwise
assigned. It shall be organized, trained, and
equipped primarily for prompt and sustained
offensive and defensive air operations. It is
responsible for the preparation of the air forces
necessary for the effective prosecution of war
except as otherwise assigned and, in accordance
with integrated joint mobilization plans, for the
expansion of the peacetime components of the
Air Force to meet the needs of war.

[§ 9062 remained the same in 2018 and 2020.]

[§ 9084 on space officer career field no longer in
Title 10 for the Air Force given the establishment
of the Space Force.]

CHAPTER 908—THE SPACE FORCE
§ 9081. The United States Space Force
(a) ESTABLISHMENT. —There is established a
United States Space Force as an armed force
within the Department of the Air Force.
(b) COMPOSITION. —The Space Force consists
of—
(1) the Regular Space Force;
(2) all persons appointed or enlisted in, or
conscripted into, the Space Force, including
those not assigned to units, necessary to form
the basis for a complete and immediate mobi-
lization for the national defense in the event
of a national emergency; and
(3) all Space Force units and other Space
Force organizations, including installations
and supporting and auxiliary combat, training,
administrative, and logistic elements.
(c) FUNCTIONS. —The Space Force shall be
organized, trained, and equipped to—
(1) provide freedom of operation for the
United States in, from, and to space;
(2) conduct space operations; and
(3) protect the interests of the United States
in space

SOURCES: U.S. Code, Title 10; Subtitle D, Air Force and Space Force; Part |, Organization; Chapter 907, The Air
Force; Section 9062, Policy; Composition; Aircraft Authorization; U.S. Code, Title 10, Section 9081; Govlinfo, “United
States Code,” webpage, undated.

NOTE: Words in brackets are RAND additions.
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Key Changes in DoD Policy

In response to changes in U.S. law, DoD policies were updated in 2020 to reflect space-
related functions for the USSF. Since 2020, the USAF function for space superiority was
removed and the USSF is now responsible for “freedom of operation for the United States in,
from, and to space,” along with other USSF functions.?> However, the USAF retains some space-
related functions such as globally integrated intelligence, surveillance, and reconnaissance (ISR)
and globally integrated command and control (C2) for air and space operations.?¢

Table 2.3 shows USAF and USSF functions in DoDD 5100.01 in 2010 compared with the
latest update to the directive in 2020, with the bold italic text highlighting major space-related
functions.?” The table shows the shift of space-related functions to the USSF within the DAF.?8

23 This is based on a comparison of DoDD 5100.01 (2010) and the most recent revision of this DoDD in 2020. See
DoDD 5100.01, Functions of the Department of Defense and Its Major Components, U.S. Department of Defense,
2010; and DoDD 5100.01, 2020. Prior to the creation of the USSF, DoD policy identified the USAF as the principal
air and space force with responsibility for “offensive and defensive operations to gain and maintain space
superiority” (Joint Publication 3-14, Space Operations, U.S. Air Force, April 10, 2018, change 1, October 26, 2020,
p. I-4).

26 These functions relate to space because ISR can come from multiple air, ground, maritime, and space-based
platforms; additionally, effective C2 requires the integration of capabilities and forces from multiple domains, to
include space.

27 Most, if not all, USAF functions have some reliance on space for effective operations given the demand for
timely air operations across potentially vast geographic distances.

28 We note that functions within DoDD 5100.01 can be broad, shared, or have some overlap with other services.
USAF functions, for example, have evolved since 1948, often resulting in friction when there is too much ambiguity
and/or overlap with other services.
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Table 2.3. DoDD 5100.01 Changes to USAF and USSF Space-Related Functions, 2010 and 2020

Organization

DoDD 5100.01 (2010)

DoDD 5100.01 (2020)

USAF 1.

©®No

USSF

Strategic nuclear deterrence

Offensive and defensive operations, to
include air and missile defense, to gain
and maintain air superiority, air
supremacy

Global precision attack, to include
strategic attack, interdiction, close air
support, and prompt global strike
Timely, global integrated ISR capability
and capacity from forward deployed
locations and globally distributed centers
Offensive and defensive operations to
gain and maintain space superiority;
space operations

Rapid global mobility

Agile combat support

Global personnel recovery

Global integrated C2 for air and space
operations

[There was no Space Force prior to 2020; the

USAF was responsible for space-related
functions.]

©~No O

[The

5.

Strategic nuclear deterrence

Offensive and defensive operations, to
include air and missile defense, to gain
and maintain air superiority, air
supremacy

Global precision attack, to include
strategic attack, interdiction, close air
support, and prompt global strike
Timely, global integrated ISR capability
and capacity from forward deployed
locations and globally distributed
centers

Rapid global mobility

Agile combat support

Global personnel recovery

Global integrated C2 for air and
space operations

USAF is no longer responsible for space
superiority or space operations]

Provide freedom of operation for the
United States in, from, and to space
Provide prompt and sustained space
operations

Protect the interests of the United
States in space

Deter aggression in, from, and to
space

Conduct space operations

SOURCES: DoDD 5100.01, 2010; DoDD 5100.01, 2020.
NOTE: Space-related functions are in bold font. Words in brackets are RAND additions.

Although the USAF is no longer responsible for space superiority or space operations, its

ISR and C2 functions highlight interdependencies with the Space Force because of the potential

need to integrate space capabilities and forces. Specifically, the Air Force is responsible for a

“timely, global integrated ISR capability and capacity” and “global integrated C2 for air & space

operations.”? Both services provide ISR capabilities for the joint force, requiring USAF-USSF

coordination to determine the right mix and adequate resourcing for ISR platforms to support air,

space, and joint operations. In addition, joint operations against a near-peer threat will require C2

for distributed operations, which entails ingesting and using sensor data from multiple domains

and platforms to support timely commander decisionmaking for dispersed forces. The USAF is

functionally responsible for integrated C2 for air and space operations but is reliant on sensor

data from the space domain (to include other domains) to C2. It will be necessary to build links

29 DoDD 5100.01, 2020.
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between air space inside the DAF and between USAF and USSF to execute these functions
effectively.

In terms of service roles and functions, the primary roles for space are assigned to the USSF,
but space-related functions exist across several services:

e Both the Army and Navy provide support for joint space operations.

e The Army is responsible for interdicting “enemy sea, space, air power, and
communications through operations on or from the land.”

e The Navy is responsible for conducting “offensive and defensive operations associated
with the maritime domain including achieving and maintaining sea control, to include
subsurface, surface, land, air, space, and cyberspace.”

e All services are responsible for the common function of providing unique ISR
capabilities “to provide situational awareness and enable decision superiority across the
range of military operations.”?

The overlap and redundancy in space roles and functions across DoD are more complex when

considering where the DAF is situated within the broader space ecosystem.

Space Responsibilities External to DAF

The USSF has a primary role for recruiting, organizing, training, and equipping forces for
space operations on behalf of the armed forces in support of national security objectives, but
complementary (and arguably competing) responsibilities, resources, and capabilities exist
within DoD and beyond. The complexity of the space ecosystem can be notionally simplified
into three groups of organizations: DoD, the intelligence community (IC), and other U.S.
government (USG) organizations.’! Figure 2.1 shows a simplified depiction of the space
ecosystem followed by a discussion of some of the primary space organizations and their
relationship to the USSF.

30 We added bold text to denote space-related capabilities. See DoDD 5100.0, 2020, pp. 33, 35-36.

31 We exclude commercial entities and allies and partners from this simplified depiction but note that organizations
within these three groups interface directly with commercial space entities and allied and partner space
organizations.
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Figure 2.1. Simplified Depiction of USG Space Ecosystem

NOTE: MDA = Missile Defense Agency; NASA = National Aeronautics and Space Administration; USMC = U.S.
Marine Corps. Select space organizations are indicated by black ovals. The size of symbols does not reflect their
organization’s size or importance. The USG space ecosystem is more complex when accounting for commercial
space entities and allied space organizations, which are not shown.

U.S. Combatant Commands

CCMDs are responsible for executing missions by uniting components provided by the
military services through their OT&E roles. U.S. Space Command (USSPACECOM) has
primary responsibility for military operations in, from, and to outer space (defined as 100 km
above the earth’s surface, the Karman line), which include “providing support to warfighters
from space as well as defending the space domain as necessary.”*? USSPACECOM was
reestablished in 2019 because of growing concerns about competition for space and the need to
protect and defend U.S. assets and interests in space.’® But the timing of its establishment
relative to the establishment of the USSF created complicated organizational dynamics across
DoD. With its establishment, space forces and responsibilities assigned to U.S. Strategic

32 James H. Dickinson, “Fiscal Year 2023 Priorities and Posture of United States Space Command,” presentation to
the Senate Armed Services Committee, U.S. Space Command, March 1, 2022, pp. 2, 12.

33 USSPACECOM was first stood up in 1985 but was disestablished in 2002 following a restructuring of the
CCMDs after the terrorist attacks of September 11, 2001. But as time went on, there was a growing concern among
U.S. officials about military activity in space and a recognition of the U.S. reliance on space that prompted the USG
to elevate space’s role within DoD, hence reestablishing USSPACECOM. For more information, see U.S.
Department of Defense, “Department of Defense Establishes U.S. Space Command,” press release, August 29,
2019.
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Command (STRATCOM) were shifted back to USSPACECOM.** Just as with service roles for
space, some of the other CCMDs have space-related responsibilities. U.S. Northern Command
(USNORTHCOM) is responsible for aerospace warning and control in North America, and
STRATCOM has important responsibilities for integrated missile defense. Similar to the overlap
of space-related functions across the services, the overlap of space-related missions across the
CCMDs can create friction in defining supporting or supported relationships, and the friction
must be managed as threats and the security environment change.

U.S. Defense and Intelligence Agencies

Responsibilities for space also reside in defense and intelligence agencies, whose equities cut
across traditional service roles and CCMD missions. Table 2.4 lists some notable defense and
intelligence agencies for space and missile defense.?>

Table 2.4. U.S. Defense and Intelligence Agencies for Space and Missile Defense

Organization Established Description

National Security Agency 1952 Provides intelligence support to military operations, to include signals
(NSA) intelligence activities and secure military communications and data.
National Reconnaissance 1961 Develops, acquires, and operates space-based reconnaissance
Office (NRO) satellites.

National Geospatial- 1996 Collects, analyzes, and distributes geospatial intelligence in support of
Intelligence Agency (NGA) national security.

MDA 2002 Develops ballistic missile defense systems; origins in 1980s through

Strategic Defense Initiative (SDI) and the Strategic Defense Initiative
Organization (SDIO), renamed Ballistic Missile Defense Organization
(BMDO) in 1994; renamed MDA in 2002.

SDA 2019 Defines and monitors DoD’s space architecture and develops and fields
military space capabilities; will be integrated into USSF in 2022.

SOURCES: National Security Agency, “Mission and Combat Support,” webpage, undated; Bruce Berkowitz, The
National Reconnaissance Office at 50 Years: A Brief History, Center for the Study of National Reconnaissance,
National Reconnaissance Office, 2011; U.S. Department of Defense Missile Defense Agency, “History of the
Agency,” webpage, undated; Carling Uhler, “Creation of NGA Legacy Organization Started with a Letter,” NGA Office
of Corporate Communications, December 9, 2015; Shanahan, 2019.

As shown in Table 2.4, SDA was established in 2019, much more recently than several other
organizations in the national security space arena. As discussed earlier in this chapter, SDA is in
the process of being transferred to the USSF, which started in 2022.%¢

34 See Theresa Hitchens, ““ And We Will Do That’: NRO, USSPACECOM Still Fleshing Out ‘Strategies’ During
Conflict,” Breaking Defense, August 4, 2022e¢.

35 We include missile defense because there are clear relationships between space and missile defense related to
missile tracking and technology development that cut across both functional areas of responsibility.

36 Using discussions with Space Force officers in summer 2022 and consistent with press reporting. See Erwin,
2022.
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Finally, we should note the recent emergence of two related space-focused organizations
within the IC and DoD. First is the establishment of the IC Commercial Space Council, which
includes NRO, NGA, the NSA, the Defense Intelligence Agency, and the Central Intelligence
Agency; the council is focused on better leveraging commercial space data for IC users.?’
Second is the National Space Intelligence Center, which was established by the USSF “to
provide intelligence and technical expertise in the space domain.”*® These ongoing
organizational changes again highlight the complexities of leveraging space to best support DoD
and national security needs.

Other Federal Organizations with Space Equities

Other federal organizations also use, develop, support, or provide important space technology
or inform U.S. space policy (see Table 2.5). These organizations are also members of the
National Space Council, which was recently reestablished. The National Space Council was
reestablished in Executive Order 14056 in December 2021 to coordinate across federal space
organizations to advise and assist the President on national space policy and strategy.*’

Table 2.5. Other Federal Organizations with Space Equities

Organization Description
NASA Responsible for America’s civil space program.
U.S. Department of State Responsible for diplomacy and international messaging with respect to U.S.

national space policies and programs.

U.S. Department of Commerce  Responsible for space commerce and the National Oceanic and Atmospheric
Administration.

U.S. Department of Responsible for PNT and spectrum management and civilian lead for GPS;
Transportation (DoT) Federal Aviation Administration (located within DoT) is responsible for
commercial space transportation.

U.S. Department of Energy Responsible for space-based solar power; decades-long collaboration between
NASA and U.S. Department of Energy on space technology (e.g., nuclear fuels
for Voyager 1 and 2).

U.S. Department of Homeland DHS Office of Science and Technology responsible for some space technology;
Security (DHS) CISA focused on securing critical space systems; DHS parent organization for
U.S. Coast Guard.

SOURCES: National Aeronautics and Space Administration, “About NASA,” webpage, undated; U.S. Department of
State, “Office of Space Affairs: Our Mission,” webpage, undated; U.S. Department of the Interior, “Landsat: The View
at 50,” September 21, 2016; National Aeronautics and Space Administration, “NASA, USDA Will Bring Space
Technology Down to Earth,” Science Daily, May 11, 1999; NASA Science, “NASA and USDA: A Bountiful
Partnership,” webpage, undated; U.S. Department of Commerce, “Issues,” webpage, undated-a; U.S. Department of

37 Theresa Hitchens, “New GAO Report Will Feed Space Force-IC ‘Negotiation’ on Space-Based ISR,” Breaking
Defense, August 26, 2022f.

38 Rachel Jewett, “US Space Force Establishes National Space Intelligence Center,” Via Satellite, June 27, 2022.

39 Joseph R. Biden, Jr., “Executive Order on the National Space Council,” Executive Order 14056, Executive Office
of the President, December 1, 2021.
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Commerce, “Space Commerce,” webpage, undated-b; U.S. Department of Commerce, “Weather and Satellites,”
webpage, undated-c; U.S. Department of Transportation, “Positioning, Navigation, and Timing (PNT) & Spectrum
Management Responsibilities,” webpage, undated; U.S. Department of Transportation, “Federal Aviation
Administration,” webpage, May 2, 2018; U.S. Department of Energy, “Space-Based Solar Power,” webpage, undated;
National Aeronautics and Space Administration, “NASA, Department of Energy Expand on More Than 50 Years of
Collaboration,” press release, October 20, 2020; White House, United States Space Priorities Framework, December
2021; and Cybersecurity and Infrastructure Security Agency, “CISA Launches A Space Systems Critical Infrastructure
Working Group,” press release, May 13, 2021.

NOTE: CISA = Cybersecurity and Infrastructure Security Agency; GPS = Global Positioning System; PNT =
positioning, navigation, and timing. All organizations listed in table are members of the National Space Council, along
with DoD and NGA.

Beyond the U.S. Government: Commercial Space Industry and Foreign Allies and Partners

The IC, DoD, and the USSF continue to explore ways to leverage advancements in
commercial space technology to support ongoing and future military operations.*® The IC’s
recent establishment of the Commercial Space Council is an effort to better align commercial
activities with IC needs. Recent operations in Ukraine have highlighted the impact commercial
space entities can have in conflict,*! and related RAND research assesses the relationship
between DoD and commercial space developments.*? Additionally, DoD continues to emphasize
the need to work effectively with allies and partners, to include building greater cooperation and
integration in space.** Both efforts—effective DoD integration with commercial space and allies
and partners—add complexity to U.S. space governance and also provide opportunities to extend
U.S. national security objectives. Although our effort is focused on a subset of this ecosystem—
the relationship between air and space forces—understanding this broader environment and
organizational complexity is important context for our DAF assessment.

External Department of the Air Force Organizational Seams and Friction

In this section, we focus on areas of overlap and intersection external to the DAF to identify
potential friction points. DoD has been focused on “operationalizing” space given its vital role

40 Nathan Strout, “Space Force Chief Sees Larger Role for Commercial Industry in Its Missions,” C4ISRNET,
February 25, 2021.

41 Courtney Albon, “How Commercial Space Systems are Changing the Conflict in Ukraine,” C4ISRNET, April 25,
2022a.

42 Emmi Yonekura, Brian Dolan, Moon Kim, Krista Romita Grocholski, Raza Khan, and Yool Kim, Commercial

Space Capabilities and Market Overview: The Relationship Between Commercial Space Developments and the U.S.
Department of Defense, RAND Corporation, RR-A578-2, 2022.

= Integration with allies and partners in space is beyond the scope of this report. However, related RAND research
looks into this issue in greater detail. See Bruce McClintock, Andrew Radin, Cortney Weinbaum, Stephanie Pillion,
Bonnie Triezenberg, Jonathan Cham, Dan Elinoff, Maggie Habib, Jeffrey W. Hornung, Mark Hvizda, Kotryna
Jukneviciute, Adi Rao, and Bryan Rooney, Allied by Design: Defining a Path to Thoughtful Allied Space Power,
RAND Corporation, RR-A1739-1, January 31, 2024.
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for national security,** growing competition for and threats to space, and advancements in
commercial space technology. Critical for the success of these efforts is the DoD relationship
between services (who recruit and OT&E forces) and CCMDs (who unite service components to
execute joint missions). However, other organizations that fall outside DoD, such as intelligence
agencies within the IC, play roles in space that are relevant for military operations and reflect an
organizational boundary that cuts across traditional roles and missions’ seams. These
organizational overlaps are associated with

e who executes operations (CCMDs, agencies, or both)
e who develops and fields capabilities (services, defense and IC agencies, or both).*>

Below, we discuss ongoing space-related changes and potential frictions across these
organizational seams. We focus on the following:

¢ Intra-DoD organizational relations
— The relationship between services (USSF, USAF) and CCMDs (USSPACECOM)
e DoD-IC organizational relations

— The relationship between CCMDs (USSPACECOM) and the IC (e.g., NRO)

— The relationship between services (USSF) and the IC (e.g., NRO).
We do not include an assessment of organizational seams between DoD and other USG agencies
or organizations with space-related equities (see Table 2.5).

Intra-DoD Organizational Relations

The creation of two relatively new organizations, the USSF and USSPACECOM, has
changed relations between services and CCMDs. We are currently witnessing friction between
these organizations as they seek to represent space in U.S. military plans and operations.*¢

Prior to the USSF, the integration of air and space operations within the CCMDs primarily
occurred through AOCs, which are part of Air Force service components to the CCMDs that
provide C2 of air and space operations.*” To support the C2 of space operations in particular,

4 For example, the 2022 U.S. National Defense Strategy calls for a “resilient joint force,” and the ability to
“withstand, fight through, and recover quickly from disruption,” which requires more survivable and lethal combat
power; resilient sensing, next generation C2 and battle management; robust forward postures for rapid and sustained
responses; and options for operating in a high-threat environment. Across all of these demands, space is vital—the
joint force is heavily reliant on space from competition through conflict, with limited ability to operate without it.
Furthermore, such demands and the threat environment are causing DoD to rethink and rebalance capabilities and
forces required for current and joint operations (e.g., certain platforms may be more vulnerable or unavailable in a
high-threat environment, requiring new options for ISR and targeting problem sets). See U.S. Department of
Defense, “Fact Sheet: 2022 National Defense Strategy,” March 2022.

43 These questions become more complex when accounting for the relationships these organizations have with
commercial space firms and allied space organizations.

46 Military services provide service components to CCMDs through their OT&E responsibilities.
4TU.S. Air Force, Command and Control, Air Force Doctrine Publication 3-30, January 7, 2020, pp. 55-58.
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CCMDs each have a Space Coordinating Authority, which, according to doctrine,*® is an
authority that prior to the USSF was delegated to the Joint Force Air Component Commander
(JFACC) or Combined Force Air Component Commander (CFACC).* To support the planning
and execution of air and space operations, each Commander of Air Forces or JFACC/CFACC
within a CCMD was advised by a DS4, who was a senior Air Force space officer located in the
AOC but who reported to the Combined Space Operations Center (CSpOC).>° As a result, other
CCMD components would work through the JFACC to coordinate requests for space support to
operations.

After the establishment of the USSF, the Space Force began the process of introducing space
components into CCMDs to support the C2 of space operations through its Space Operations
Command (SpOC).’! Additionally, the DS4 is now a senior USSF officer instead of a USAF
officer and part of the space component. These shifts are ongoing, so the impact is not fully
understood. For example, it is unclear whether there will still be a DS4 in the AOC. However, in
discussions with stakeholders, some indicate the realignment may not be a significant change; for
example, regardless of where the DS4 is located, it will still be in a liaison and coordinating role,
potentially with more-dedicated personnel.’? There are also potential benefits from the
realignment, such as increased capacity to produce space products (e.g., GPS heat maps, space
weather, satellite vulnerability windows) to support theater operations and an increase in
capacity and quality of space input into joint planning activities. Other stakeholders, however,
cautioned that the changes could create divergence between the SpOC and AOC and introduce
potential risk to integration because of that growing distance and divergence.”

In parallel to service component efforts, USSPACECOM is developing plans to embed joint
integrated space teams into CCMDs to synchronize efforts across CCMDs for space operations.
The USSF and USSPACECOM are coordinating their organizational realignment efforts to

48 Space Coordinating Authority is the authority associated with the C2 of space forces. This authority is assigned to
a commander or delegated official for requesting and integrating “space operations and forces” within a specific
theater.

49 The JFACC/CFACC is responsible for the planning and execution of theaterwide air forces, to include space
forces prior to the USSF. For more background, see U.S. Air Force, 2020.

30 Essentially, the DS4 was a standing senior liaison officer from the space side of the Air Force. Additionally, each
AOC had space cells or support staff provided by the DS4 comprised of USAF space personnel to support
operations and coordinate requirements. See U.S. Air Force, Counterspace Operations, Air Force Doctrine
Publication 3-14, August 27, 2018, pp. 11-12.

! The CSpOC is a U.S.-led center, located at Vandenberg Space Force Base, that commands and controls space
operations around the globe. The CSpOC is part of USSPACECOM’s Combined Force Space Component
Command. For more information, see Combined Space Operations Center, “Space Delta 5 Fact Sheet,” fact sheet,
August 2021; Headquarters, Space Operations Command, Space Operations Command: Commander’s Strategic
Intent, Peterson Air Force Base, 2021; and Hitchens, 2022e.

32 Stakeholders also acknowledged there may be some tension associated with providing these service components
to all CCMDs balanced with the inherent leanness of the USSF, which could risk stretching space forces thin.

33 Air Staff personnel, interview with the authors, September 2022.
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support space and joint operations, but how these relationships will work in practice, particularly
during active military operations, is not yet clear. Some stakeholders reported confusion about
“who to call for space.”*

Finally, the USAF is also realigning with the standup of USSPACECOM to provide air
support to space operations. As of 2022, the USAF assigned a service component to
USSPACECOM, with First Air Force named as Air Forces Space (AFSPACE).>> AFSPACE is
the air component to USSPACECOM and therefore, is responsible for providing air forces in
support of space operations (e.g., search and rescue operations, airlift). First Air Force also
supports North American Aerospace Defense Command within NORTHCOM through Air

Forces North.

DoD-IC Organizational Relations

In this section, we discuss the relationship between CCMDs (USSPACECOM) and the IC
(e.g., NRO) and the relationship between services (e.g., USSF) and the IC (e.g., NRO).

In terms of the former, the establishment of USSPACECOM spurred renewed discussions of
who controls and operates space systems and capabilities in competition and conflict. There are
ongoing efforts between USSPACECOM and intelligence agencies (such as the NRO) to
develop and coordinate plans to execute space missions.>®

As for the latter, given the seemingly insatiable demand for space and ISR for the joint force,
there remains an outstanding question of balance between the IC and DoD for how to supply
sufficient capabilities to meet joint force needs and what role the DAF and IC will play in
developing and deploying those capabilities.

As noted earlier, the USSF has responsibility for space within DoD, but some assets that
support the joint force are controlled by defense or intelligence agencies, which may have
different or competing national priorities for their use.>” The friction here is the ability to meet
demands and requirements.>® Efforts are underway between the USSF and the IC to coordinate
DoD-IC joint requirements to inform what space capabilities are needed for DoD military
operations, particularly for ISR. The USAF has functional responsibility for providing a global

>4 Discussion with USAF airman assigned to an air component for a CCMD, interview with the authors, February
2022.

>3 CONR-1 AF (Air Forces North and AFSPACE) Public Affairs, “First Air Force Supports US Space Command as
‘Air Forces Space,”” U.S. Air Force, May 13, 2022.

36 Hitchens, 2022e.

37 Intelligence agencies have responsibilities to the Director of National Intelligence through Title 50, U.S. Code,
and some intelligence agencies, such as the NRO, have dual-hatted responsibilities under both Title 50 and Title 10,
U.S. Code. Such dual-hatted responsibilities require a need to coordinate and balance requirements with other
organizations that provide complementary capabilities. See National Reconnaissance Office, “NRO at a Glance,”
fact sheet, June 9, 2021, p. 2; and Hitchens, 2022e¢.

38 USSF officer, interview with the authors, September 2022. This point was emphasized by this officer; however,
they argued that the friction between service and CCMD occurs all the time.
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ISR capability, the USSF is responsible for providing prompt and sustained space operations,
and all services are responsible for the common function of providing unique ISR capabilities for
awareness and decision support for joint operations. Meanwhile, there is a heavy demand for
tactical ISR for current and future operations, which affects the current allocation of space assets
and raises questions about whether the current mix of capabilities is adequate to meet the
demand.>® The latter aspect—whether the current mix of capabilities is sufficient—is informing
DAF interservice coordination regarding ISR requirements and investment and divestment plans
regarding ISR capabilities provided by the USAF and the USSF. The DAF is also coordinating
with other military services and CCMDs to understand their requirements.

The question of who develops and fields capabilities also highlights overlapping
responsibilities for threats that cut across domains and functions, such as space and missile
defense. These organizational seams are likely to show frictions as technologies and threats
evolve. For example, the Space Force recently expressed intent to modernize assets to better
detect and track missiles,®' and conversely, MDA has expressed its intent to track space
objects,®? introducing the potential for competing versus complementary roles if not well
coordinated.

Intra—Department of the Air Force Relations

Because of the complex ecosystem and the external DAF organizational boundaries, we now
focus on the air-space boundary to assess whether and where air-space friction currently exists.
We hypothesize that near-term air-space frictions associated with the standing up of the USSF
would center on competition for resources—people, money, capabilities—as shifts in resource
allocations could result in frictions with new organizational seams. To conduct our assessment,
we first describe the fundamental characteristics of the USAF and the USSF to inform the
relationship between the two services. Next, we describe realignments underway within the DAF
associated with the creation of the USSF. Finally, we assess whether and where frictions exist
today that are associated with those realignments or new organizational seams.

%9 Theresa Hitchens, “NRO, Air Force May Co-Fund Future Space-Based ISR Tech: Kendall,” Breaking Defense,
August 1, 2022d.

60 Theresa Hitchens, “Space Force Completes Space-Based JISTARS Replacement Analysis, Will Inform Future
Budgets,” Breaking Defense, September 21, 2022¢.

61 Frank Kendall and John W. Raymond, “The U.S. Space Force Is Your Eye in the Sky,” Wall Street Journal, June
8, 2022.

62 Jason Sherman, “MDA Readies Missile Defense Destroyers for New ‘Big Deal’ Mission: Tracking Space
Objects,” Inside Defense, June 14, 2022.
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USAF and USSF: Defining Characteristics and Asymmetries

The USAF and the USSF are distinct services with fundamental differences. Table 2.6 compares
the services in select areas.®?

Table 2.6. Select USAF-USSF Characteristics

Characteristic USAF USSF
Primary role Air operations Space operations
Active military (as of FY 2022) 328,300 8,400
Officer (%) 19 42
Civilian (as of FY 2022) 140,660 4,364
Contractor force (%) 11 31

Budget ($ billions) 195.3 17.5

Major programs 110 (aircraft), 25,521 (munitions) 5 (space)
Bases 82 (includes overseas) 6 (all domestic)
Age (years as of 2022) 74 2

SOURCES: U.S. Code, Title 10, 2020; U.S. Department of the Air Force, FY 2023 Budget Overview, March
2022, p. 4; Mark F. Cancian, U.S. Military Forces in FY 2021: Space, SOF, Civilians, and Contractors, Center
for Strategic and International Studies, January 2021, p. 5; Anthony D. Rosello, Muharrem Mane, and Paul
Emslie, Assessing the Readiness of Contractor-Provided Space Operations Capabilities, RAND Corporation,
RR-A649-1, 2022; Office of the Under Secretary of Defense (Comptroller), Chief Financial Officer, Defense
Budget Overview: United States Department of Defense Fiscal Year 2022 Budget Request, U.S. Department
of Defense, May 2021, pp. 10-28; U.S. Air Force, “Base Locator,” webpage, undated-a; and U.S. Space
Force, “USSF Locations,” webpage, undated.

NOTE: FY = fiscal year. A 2022 RAND analysis of private contractors supporting space operations in the DAF
found the contractor force to be significant for space operations. See Rosello, Mane, and Emslie, 2022.

One of the most prominent differences between the two services is size. As of 2022, the
USSF is a much smaller organization across a variety of factors. Although some of this can be
contributed to the age difference between the services, some of it is deliberate and structural.
Prior to the establishment of the USSF, defense officials emphasized keeping costs low and
commensurate with its different responsibilities.®* In terms of end strength (active-duty military
personnel), at present, USAF is over 39 times the size of the USSF. The USSF is projected to
grow its end strength in the coming years but is unlikely to have comparable numbers to the

63 Note that we are focused on characterizing, rather than weighting, these asymmetries.

64 For example, see Aaron Mehta, “The Biggest Challenge to the Pentagon’s Space Plan? Hint: ‘It’s Not the
Technology,’” Defense News, October 29, 2018; Aaron Mehta and Valeria Insinna, “Here’s What the Pentagon
Thinks the Actual Cost of a Space Force Will Be,” Defense News, November 15, 2018; Mike Gruss and Aaron
Mehta, “Space Force to Cost $2 Billion, Include 15,000 Personnel in First Five Years,” Defense News, March 1,
2019; and Sandra Erwin, “Pentagon Challenges CBO’s Cost Estimates for New Space Organizations,” Space News,
May 9, 2019.
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USAF and other military services.%® Similarly, as of this writing the USAF is over 32 times the
size of the USSF in terms of civilian employees. As a percentage of the personnel that make up
the service, the USSF is currently relatively contractor-heavy compared with the USAF and this
is expected to continue in the future.®® In terms of budget, the USAF budget is approximately 11
times greater than the USSF budget, but again that difference may change as the services
evolve.%” Size disparities continue across other metrics, such as the number of programs the
services sponsor and the number of bases from which they operate. Program numbers may
change if there is a shift from a much smaller set of very high value assets to more proliferated
satellite constellations.

Other differences between the two services are less quantifiable but influence how the two
services interact. One is their fundamental role and the domains in which they operate—air
operations compared with space operations—and how that shapes the lens in which they view
military operations. Just as the USAF’s identity is tied to operations in the air, the USSF identity
will be tied to operations in, from, and to space. These distinctions create a certain narrative or
“air-mindedness™ in airmen compared with a “space-mindedness™ in guardians.®® Among other
things, the two services will assess and understand temporal and spatial dimensions in different
ways—air platforms traverse most areas of operation in hours, while individual satellites often
cross over large swaths of the Earth in minutes.%® This also shapes different fields of regard—
from more of a theater-level perspective for airmen compared with a more global perspective for
guardians. They will understand the fundamental differences between air and space platforms
because of aerodynamics and how platforms maneuver through air compared with orbital
dynamics and the more-predictable orbits of space vehicles. There may also be distinctions in
terms of how air and space platforms are operated because air platforms can be operated either
remotely or manned, although almost all space platforms are operated remotely. Finally, there is
distinction today in terms of the employment of lethal force as space assets have a more indirect
role whereas air assets can be direct or indirect. However, this distinction could change over
time. Although these differences are less quantifiable, they nevertheless play a role in creating a

65 Again, we are not assuming service parity as a desired goal; these are simply defining characteristics and
asymmetries that persist across all military services given the unique role each play.

66 Rosello, Mane, and Emslie, 2022.

67 Office of the Under Secretary of Defense (Comptroller), Chief Financial Officer, 2021, pp. 10-27. Note that we
assume these budget figures include pass-through or “non-blue” funding that goes to other agencies and the DAF
does not control. For example, a public report indicates that pass-through funds accounted for 18 percent of the DAF
budget in FY 2021. See Jon Harper, “Can the Air Force Ditch the Pass-Through Budget?” National Defense
Magazine, September 13, 2021.

8 For two examples of discussions of both, see Chris Wachter, “Air-Mindedness: The Core of Successful Air
Enterprise Development,” Air & Space Power Journal, Vol. 26, No. 1, January/February 2012; and Ryan Sanford,
“Space-Mindedness: The Application of Space Power,” Air Power Strategy, March 18, 2017.

69 Air Staff personnel, interview with the authors, August 2022.
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USSF that has an identity distinct from the USAF and lay the basis for how the two services
interact and integrate with each other within headquarters and in the field.

Intra—Department of the Air Force Realignments and Friction

Several realignments are underway within the DAF to create the USSF. Some of the
associated changes are relatively more temporary, such as some near-term reliance on the USAF
as processes are established, whereas others are more permanent. We describe some of these
changes and identify resulting friction below.

From the start, the USSF has relied heavily on the USAF to standup, drawing on personnel to
fill its ranks and leaning on the USAF in the near-term to support certain DAF and DoD
processes (such as budget submissions). Stakeholders that indicated much of this near-term
reliance is temporary and a reflection of how small the Space Force is currently.”’ One guardian
described it by saying “we’re just trying to survive” (organizationally) while the USAF has a
mature organizational structure and processes in place to help prop up the USSF as its newly laid
organizational foundation settles.”! In terms of friction, there are two particular aspects that have
emerged: one associated with USSF “leanness,” and one associated with space expertise in the
USAF.

The USSF’s small end-strength and a mandate to preserve resources has led USSF leadership
to emphasize “leanness.” The USSF is working to push decisionmaking to lower levels to foster
service agility and innovation. But both USAF and USSF stakeholders acknowledge that
leanness also creates frictions given the demands for space across DoD balanced against USSF
internal demands for standing up a new service. Some stakeholders expressed concern about how
limited USSF staff affects day-to-day business inside the DAF (e.g., attending meetings,
gathering and analyzing data, participating in inter-departmental exercises and wargames).”?

Another source of intra-DAF friction is the dearth of space expertise in the USAF. When the
USSF was established, personnel were initially pulled from the USAF while transfers from the
other services were limited. The Army and Navy have retained space personnel and expertise
within their staffs, although some additional Army and Navy space personnel have transferred to

70 However, one Space Force officer pointed out a more permanent reliance on the USAF for USSF base support,
which is provided through Air Force Materiel Command as the “designated service MAJCOM for the U.S. Space
Force.” For more background, see U.S. Department of the Air Force Materiel Command, Public Affairs, “AFMC
Takes on Role as Servicing Major Command for Space Force,” U.S. Air Force, August 4, 2021; and USSF
personnel, interview with the authors, March 2022.

1 Air Staff personnel, interview with the authors, September 2022.

2 1t is important to note that the concern was not a reflection of the quality and talent of the personnel or of it being
an issue at present (USAF personnel, interview with the authors, January 2022; USSF personnel, interview with the
authors, February 2022).
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the USSF in 2022.7* The USAF needs more space expertise within the service to better support
and understand air-space integration. Moving forward, as the division between air and space
services takes shape, it is essential for airmen to cultivate understanding of space early in their
careers because they may not be able to rely on close relationships with space specialists as they
have in the past as one service.”*

Ongoing realignments underway for professional military education (PME) will affect how
airmen develop their understanding of space. As of 2022, Air University is responsible for PME
for air and space forces.” With the establishment of the USSF, Air University has introduced a
new space curriculum and separate space concentration and academic program for USSF
guardians.’® Meanwhile, airmen continue to receive an education on space at the Air War
College within Air University. However, one stakeholder familiar with this course for airmen
noted that the course is fairly general, focusing on the space organization, what it is, and basic
capabilities and not on “how does space affect me.””” Although some stakeholders questioned
whether separate PME tracks would affect air-space integration in the long term,’® others raised
the concern of how this PME divide would affect the USAF understanding of and appreciation
for space.” One stakeholder argued that it is essential for the USAF to fulfill its OT&E role for
airmen to understand and appreciate the roles that other services play on behalf of the joint force;
this stakeholder argued that before the USSF, most airmen did not have to focus as much on
space because space expertise resided within the service.?” These personnel realignments have

73 When the USSF was stood up, Air Force Space Command (AFSPC) was redesignated as part of the USSF and
AFSPC personnel were reassigned. Additional transfers were limited until 2022. See Stephen M. McCall, “Defense
Primer: The United States Space Force,” Congressional Research Service, January 11, 2022; Sandra Erwin, “Space
Force Reveals Which Army and Navy Units Are Moving to the Space Branch,” Space News, September 21, 2021;
and Greg Hadley, “Navy Unit Transfers into Space Force, Becomes 10th Space Operations Squadron,” Air & Space
Forces Magazine, June 14, 2022b.

7% Air Staff personnel, interviews with the authors, August and September 2022.

75 In October 2022, the USSF announced a partnership for Intermediate and Senior Developmental Education with
Johns Hopkins University School of Advanced International Studies that would begin in 2023. This research
predated that development. For more on the USSF—Johns Hopkins relationship, see Secretary of the Air Force,
Public Affairs, “Space Force to Partner with Johns Hopkins University SAIS for Service-Specific IDE, SDE,” U.S.
Space Force, October 26, 2022b.

76 Phil Berube, “Air University Teaches Space as a Warfighting Domain,” Air University Public Affairs, August 4,
2020.

7 Air Staff personnel, interview with the authors, September 2022. The USSF offers space appreciation courses for
the joint community through the National Security Space Institute, but the demand outstrips the supply.

78 National Guard Bureau space officer, interview with the authors, February 2022; Air Staff personnel, interview
with the authors, March 2022.

7 Air Mobility Command personnel, interview with the authors, May 2022; Air Staff personnel, interview with the
authors, September 2022.

80 Air Staff personnel, interview with the authors, September 2022.
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caused the USAF to recognize the need for space expertise, not just through the USSF but
resident within the USAF as well.%!

Several other intra-DAF realignments are underway that are related to the research,
development, and fielding of air and space capabilities. For example, the Air Force Research
Laboratory has realigned to better support two services with a new deputy technical executive
officer for space and other governance changes.®? Additionally, a new Space Warfighting
Analysis Center within the USSF, akin to the Air Force Warfighting Integration Capability
within the USAF, has been established for conducting analysis in support of the development of
operational concepts and force designs for the service.®* Although stakeholders did not identify
current friction associated with either realignment, some raised the continued uncertainty of what
impact any organizational divisions would have on air-space integration over the long term.?*

The SAF has also reorganized its acquisition system, establishing a service acquisition
executive for space (SAF/SQ, equivalent to SAF/AQ)?° and focused efforts within the Space
Force to improve the acquisition of space capabilities.®® Space acquisition will likely continue to
be a long-standing challenge for DoD even as the DAF and USSF focus on developing an
acquisition structure for space that is more agile and responsive.®” These realignments are
notable and will require the USSF to coordinate with different organization, but we found little
evidence that this reorganization has increased USAF-USSF friction. Instead, it has created
friction within the USSF as realignments continue in an effort to improve space acquisition on
behalf of DoD.

Lastly, the USSF has established field organizations which affects how the USSF presents
forces. The USSF has established a flatter command structure than the USAF and other services,

81 Some stakeholders expressed views on how and where this should happen within the USAF, such as building it in
as part of basic training with field training units and leveraging the noncommissioned officer corps, arguing that
important job skills (leading people, working as part of a team) would align well with inculcating more space
training and awareness (Air Staff personnel, interview with the authors, September 2022; Air Mobility Command
personnel, interview with the authors, May 2022).

82 Shaun Waterman, “Space Force ‘Very Happy’ with Air Force Research Lab Realignment,” Air & Space Forces
Magazine, October 27, 2021.

83 Theresa Hitchens, “Exclusive: Space Warfighting Analysis Center Chief on Creating ‘Something Out of
Nothing,””” Breaking Defense, January 19, 2022a.

84 We note that friction does not equate to lack of integration, although the two may be related.

85 Secretary of the Air Force, Public Affairs, “Calvelli Swears In as Department of the Air Force Space Acquisition
and Integration Lead,” U.S. Air Force, May 5, 2022a.

86 As part of that, the USSF Space Systems Command (SSC) was reorganized in 2022, which public reporting noted
was the third reorganization since 2019. For more background, see Theresa Hitchens, “Rocket Science: How Space
Force Acquisition Works, with Many Players and Dual Hats,” Breaking Defense, July 27, 2022c.

87 Related RAND research discusses these historic challenges and new approaches in greater detail. See 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, RAND Corporation, RR-A541-1, 2021.
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with three major echelons of command: field commands (equivalent to Air Force MAJCOMs),
deltas (akin to wings), and squadrons. The USSF structure has two fewer echelons than the
USAF (it does not have numbered forces or groups).®® Additionally, the USSF has three field
commands: Space Training and Readiness Command (akin to Air Education and Training
Command for training forces), SpOC (akin to the AOCs for supporting CCMDs), and SSC (to
support the acquisition and development of space capabilities).®® Although this different structure
has not created friction between the USAF and the USSF, one USSF stakeholder acknowledged
that the “dust has not settled” with regard to these changes and there is “a lot of confusion in the
field still” with respect to the changes underway.”’

Findings

In this chapter we surveyed the organizational landscape for military space, discussed space-
related frictions external to the DAF, and focused on air-space friction between the USAF and
the USSF. We began our assessment with the expectation that air-space frictions between the
USAF and the USSF would center on a competition for resources (people, money, capabilities).
We found the following:

e There is little organizational friction today between the USAF and the USSF, but
there is some friction within each service associated with ongoing realignments. The
limited friction we identified is associated with USSF’s “leanness” and the potential
challenges USSF will face as it creates itself while fulfilling the widespread demands for
space. The other issues come from intra-DAF realignments underway like the lack of
space expertise in the USAF since the creation of the USSF, changes to space acquisition,
and changes to field command and service component structures.

e There is organizational friction external to the DAF associated with the complex USG
space ecosystem. We identified one area of friction: the DoD-IC organizational seam
between CCMDs (USSPACECOM) and the IC (e.g., NRO) associated with who executes
operations. We also identified two areas of potential friction given ongoing
organizational realignments: (1) the intra-DoD organizational seam between services and
CCMDs and realignments underway for new service components for space and (2) the
DoD-IC organizational seam between services (USSF) and the IC (e.g., NRO) associated
with who develops and fields capabilities.

e There is a potential for air-space friction in the future as the USAF and the USSF
continue to go down separate and distinct paths.’! Having two services all but guarantees
that they will define their objectives and priorities differently.

88 Rachel S. Cohen, “Space Force Finalizes Organizational Changes,” Air & Space Forces Magazine, June 30, 2020.
89 Cohen, 2020.
90 Space Force officer, interview with the authors, September 2022.

ol Chapter 3 will seek to identify potential friction points related to tactical performance. Chapter 4 will consider
whether and how different governance structures might mitigate against friction.
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Given the focus of our effort—air-space friction—the question then becomes why is there
little air-space friction today despite the active changes underway within the DAF? Using
discussions with stakeholders, there are several factors and conditions that are driving integration
and coordination between the services.

First, multiple stakeholders identified strong top-down leadership from the SAF in addition
to the Chief of Staff of the U.S. Air Force (CSAF) and the Chief of Space Operations (CSO) as
shaping effective intra-DAF cooperation and integration at present. Secretary Frank Kendall, for
example, has put in place several initiatives that have forced collaboration between the two
services, such as his operational imperatives (Ols) that have identified pressing operational
problems for the DAF to solve.”> The OI focus areas include: (1) space order of battle, (2)
advanced C2 and battle management, (3) targeting, (4) next generation air dominance, (5)
resiliency of forward air bases, (6) long-range strike, and (7) readiness of the DAF.?* USSF-
USAF cross-functional teams (CFTs) were established for C2 and ISR-related OIs to address
these problem sets.”* For C2, the Air Force has been developing an advanced C2 system to
support distributed joint operations against a near-peer threat that links sensors and shooters
more dynamically and effectively. To make this work in practice, the Air Force will need to
integrate sensor data from multiple feeds. The two services have been collaborating to find
effective solutions to make the concept for advanced C2 a practical reality. For ISR, both the
USAF and the USSF have efforts underway related to moving target engagement and supporting
ISR capabilities. This CFT is informing DAF efforts to rebalance its ISR portfolio and mix of
air- and space-based ISR platforms and shape current and future ISR requirements in
coordination with the IC.%> As a result, stakeholders report that OIs have been effective for
driving current coordination and integration, but long-term prospects are uncertain. Because Ols
are an initiative introduced by current DAF leadership, it is unclear whether they will continue
under another SAF.

Second, and related to the Ols, stakeholders identified having one Secretary for air and space
as another factor limiting air-space friction. Stakeholders acknowledged the risk that frictions
could be associated with a competition for resources and who controls what, and they also

92 Charles Pope, “Kendall Details ‘Seven Operational Imperatives’ & How They Forge the Future Force,” U.S. Air
Force, March 3, 2022.

93 Pope, 2022.
94 The advanced C2 and battle management OI CFT is “Achieving Operationally Optimized Advanced Battle

Management Systems (ABMS) / Air Force Joint All-Domain Command & Control (AF JADC2)” and the targeting
OI CFT is “Achieving Moving Target Engagement at Scale in a Challenging Operational Environment.”

% Courtney Albon, “‘Space Is Where We Need to Go’: U.S. Air Force Preparing Networked Infrastructure for New
Mission,” C4ISRNET, July 17, 2022b; Greg Hadley, “Space Force Set to Make GMTI, Data Transport ‘Big Piece’
of 2024 Budget, Top Planner Says,” 4ir & Space Forces Magazine, June 2, 2022a; Brandi Vincent, “NRO, Air and
Space Forces Jointly Investigating How to Improve Space-Based ISR,” FEDSCOOP, August 4, 2022.
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recognized ongoing air-space efforts related to ISR and C2 that are shifting resources but said
they do not see current friction in part because the two services report to the same Secretary who
has been driving decisions.

Third, stakeholders identified strong USSF-USAF personal relationships as contributing to
the current air-space amity. Current military leaders (CSAF and CSO) have made a point of
emphasizing cooperation with each other; however, they caveated this by noting this may change
with leadership turnover and time, and future leaders might choose different priorities. These
strong relationships are present not just at senior levels but pervasive throughout the DAF—
USSF-USAF personnel have shared origins and currently strong relationships at all levels. In
many cases, officers and enlisted personnel from both services have shared career and
educational assignments. However, this is changing, and the shared origins will no longer be the
case as new officers enter the service. The level of USAF-USSF interaction will likely decrease
as USSF develops its own institutions and culture.

Finally, the current benign budget environment has contributed to the lack of air-space
friction.”® If defense budgets experience downward pressure, the USAF and the USSF might feel
forced to compete inside the DAF for their budget shares. Furthermore, the rising USSF budget
helps reassure USAF personnel that the new service will have the resources necessary to provide
support to air operations. Should budgets decline or become stagnant, we might anticipate more
competition between the USAF and the USSF and heightened concerns that one service is
prioritizing its own needs over supporting the other. As of the time of this writing, this remains a
period of transition for the DAF that has implications for air-space integration.

Across and beyond USG, organizational changes in civil, commercial, and military space
will continue. The USSF has a primary role for space for DoD, with the SAF having key
responsibilities associated with the acquisition and development of space capabilities. However,
the USG space ecosystem remains complex and ever-changing, with many space capabilities
inherent to air and space operations falling outside DAF ownership and control. These
organizational seams extend beyond the DAF and DoD and include intelligence agencies and
commercial entities. It will be important for the DAF to understand what changes are underway
within the space ecosystem and to manage those relationships effectively given that air and space
forces rely on many space assets owned by others to meet operational demands, and, similarly,
the reliance by others (beyond DoD) on space services provided the USSF (e.g., GPS) will
persist.

Within DoD, operational demands for space will evolve with the changing threat
environment and technological evolution. These changes will affect traditional roles and
missions and supporting relationships, particularly between services, CCMDs, and defense and

96 Both services requested and received budget increases for FY 2023 and there is little, if any, suggestion that they
will not receive these increases. For example, see Theresa Hitchens, “Space Force Budget Gets a Big Boost to
$24.5B in FY23, Focus on Resilience,” Breaking Defense, March 28, 2022b; and Mikayla Easley, “Budget 2023:
Air Force, Space Force Asking for Big Budget Boost in 2023 Proposal,” National Defense, March 28, 2022.
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intelligence agencies. This is an area that will require active management across the DAF to
ensure that the USAF and the USSF meet their OT&E responsibilities and their force provider
roles. Furthermore, the allocation of space responsibilities and resources across DoD will need to
be continuously revisited, as has been the case historically.

Within the DAF, new personnel paths will emerge and service culture/identity will evolve,
which will require other ways to ensure USAF-USSF integration. Furthermore, DAF leadership
will change, as will leadership priorities. Top-down initiatives such as the Ols may be driving
integration and efficiencies at present but may not persist over the long term. The USAF and the
USSF are very different organizations, and the new organizational seam within the DAF offers
the opportunity to create a new service culture and identity for space for the first time in U.S.
history. However, retaining effective air-space integration might require the DAF to articulate
and reinforce a vision for the relationship between the two services that supports service
independence without compromising operational interdependence and introducing risk. Separate
organizational cultures could be a source of strength for the DAF but must be part of a well
understood vision for the role the DAF provides through its air and space forces on behalf of the
nation. Additionally, more-formal mechanisms to ensure USSF-USAF linkages and cross-service
expertise and skills might be needed to ensure long-term integration.
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Chapter 3. Tactical Analysis of Air-Space Operations

The discussion in Chapter 2 focused on how the U.S. defense community has organized itself
to address the military use of space. Organization affects U.S. defense policy and also the
practice of U.S. military operations. Much of the day-to-day business of DoD is about setting
requirements for new capabilities and designing and procuring systems that can be used over
time and in combat.’” In many ways, DoD’s performance is judged by how well U.S. military
forces perform on the battlefield. Because the space domain offers benefits to U.S. military
operations, particularly air operations, it would help to know what these benefits are and to guide
future policy to maximize that benefit. Future friction between the two services could affect their
cooperation in battle. If we could understand more about where and how the two services are
interdependent, that knowledge might be able to help members of the two services and their
civilian overseers mitigate tensions between them.

To get beyond general discussions of air and space operations, this report considers three
hypothetical cases where air and space operations interact. For each case, we model how
different levels of space and air contributions affect combat outcomes. Our incorporation of
modeling into this analysis provides a different lens and focus than the organizational analysis in
Chapter 2, which arguably strengthens our work.”8

RAND selected a small set of operations that exemplify how actively leveraging cross-
domain (air and space) capabilities enhances the potential of the mission.”® The notional cases
we considered are

1. space providing ISR information to support a bomber interdiction mission

2. space providing ISR information in support of a suppression of enemy air defenses
(SEAD)/destruction of enemy air defenses (DEAD) mission

3. amore detailed campaign scenario involving mutual support from the USAF and the
USSF.

These are important missions that help identify how air-space integration contributes to the
terrestrial fight. This is just a first step and should not be considered a definitive account. In
terms of space support to air, we focused on the role of space-based ISR. A complete survey of

7 For example, see David S. C. Chu and Nurith Berstein, “Decisionmaking for Defense,” in Stuart E. Johnson,
Martin C. Libicki, and Gregory F. Treverton, eds., New Challenges, New Tools for Defense Decisionmaking, RAND
Corporation, MR-1576-RC, 2003.

98 Chapter 4 includes yet another analytic lens: the consideration of how governance of air and space policy will
affect air and space integration.

9 Actively refers to operations in which the two forces (air and space) coordinate with each other to execute the
mission as opposed to passively leveraging a capability, such as PNT, through the GPS. The capabilities are based
on the formal roles and functions assigned to the USAF and the USSF.
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the air-space military relationship would span more functions, including communications and
PNT.!% Furthermore, we chose one case where air plays a larger than usual role supporting
space but there are likely others worthy of analysis. Nevertheless, identifying how air and space
interact will help indicate where we might see friction in the future between the USAF and the
USSF.

Knowledge of how space contributes to military operations is unevenly distributed in the
U.S. defense community. Most USSF personnel have been taken out of the USAF, leaving
USAF with few personnel who have extensive knowledge of space.!’! Many stakeholders know
that space is key to the success of military operations, but they often have trouble understanding
and articulating how space affects military operations.!?> Aside from a few specialists, the
broader community of operators, combat support providers, and even the vast majority of
defense analysts do not have a good appreciation for how much space support is enough to make
the difference between success or failure in a mission.

Not understanding space incrementally also affects broader DoD planning and budgeting.
Without a more refined understanding of space, it is difficult to know how much further
investment or divestiture of funds could affect national security. How does an additional
investment of $1 million in a communications satellite program benefit DoD relative to a similar
level of investment in a terrestrial program?

Although space affects operations on land and at sea as well, our focus was on the interaction
between air and space. This is a first, and relatively modest, step. The intent is to understand,
and, where applicable, highlight how the air and space domains support and leverage each other.
The analyses are intended to provide a high-level assessment, and although some notional
parameters are used, the outcomes provide insight into how these domains interact and act as
force multipliers.

103 These are

Our work uses unclassified sources to represent the Blue and Red capabilities.
not “imaginary numbers.” They are plausible, realistic, and conform to the laws of physics. This
approach allows us to disseminate our work to a broad audience while using reasonable
characterization of the weapon systems. The concept of operations (CONOPS) used in the
simulation comes from SME (including a USAF fighter pilot) insight and is believed to be
representative within the bounds of the analysis. For example, we assume that the space segment

consists of 60 small satellites in low Earth orbit (LEO) and is able to quickly process and

100 Space operations support the air domain through intelligence, PNT, and communications capabilities (Joint
Publication 3-14, 2020, p. xi).

101 Secretary of the Air Force, Public Affairs, “Space Force Selects More Than 900 Personnel to Transfer FY22,”
U.S. Space Force, September 30, 2021; Abraham Mahshie, “The Asset Transfer Fight,” Air & Space Forces
Magazine, August 27, 2021; Rachel S. Cohen, “Hundreds of Troops Were Chosen for the Space Force, but Congress
Is Getting in the Way,” Air Force Times, September 30, 2021.

192 This is evident from several of our discussions with airmen and from our discussion in Chapter 2.
103 See dir & Space Forces Magazine, “How the F-35A and the F-15EX Compare,” fact sheet, undated.
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transmit the target location to a fighter.!® Our goal is to demonstrate the interdependency
between the space and air domains and the potential value that they can provide each other. The
analyses provide a high-level assessment and although the parameters are only representative of
real systems, the outcomes provide insight into how these domains interact and act as force
multipliers.

Where air and space depend on each other, there is the potential that the supported service (in
most cases, air) will perceive that it is not getting the support it needs. The creation of a new
service has laid the basis for friction. The USSF will naturally focus on operations in its domain
such as space superiority.'% The new service will also likely devote resources to space
situational awareness. We hypothesize that those who operate in the air, at sea, and on the
ground will naturally be concerned that this focus might mean less focus on the provision of ISR,
PNT, communications, and weather.

We performed and included these assessments at an unclassified level to demonstrate the
potential benefits of air and space integration to a wide community of airmen and others. This
will help increase knowledge of how, where, and how much space contributes to military
operations. Additional analysis has been done and needs to be done at higher levels of
classification to define requirements and to direct budget decisions, but it is important to discuss
the military impact of space in an open forum.

Another outcome of this assessment is to demonstrate that the value of space capabilities for
air operations can be assessed and measured. The space and air communities have developed
reliable modeling and simulation proficiencies that can be used for making these assessments.
One possible challenge is having analysts with insight and expertise in both the air and space
domains; however, the DAF employs specialists with the needed expertise and is able to perform
these types of assessments.

Although we employed greatly simplified cases, we believe that the insights gained are valid
and generally representative of the mission outcome for the assumptions and conditions used.
The next step toward building our understanding will require a higher fidelity analysis of the
operations to account for more details and actual performance of weapon systems.

Use Case 1: Space Support for Bomber Interdiction

This first mission considered the role and value a space based tactical ISR (T-ISR) system
can provide in searching for, locating, and identifying enemy aircraft located at highly dispersed
air bases in a denied environment.'%® Space-based ISR can help air platforms use fewer

104 The USSF does not currently operate a tactical ISR constellation. We are modeling this, in part, to show the
difference that tactical ISR constellation would make and not to recommend an operational construct.

105 Space superiority is a “service core competency” of the Space Force (U.S. Air Force, 2020b, p. xiii).

196 The case assumes a large country with effective air defenses with air bases dispersed in wide geographical area.
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munitions in interdiction missions by assisting in target identification. T-ISR provides critical
support of a bomber interdiction mission to target the airbases. We considered how the quality of
the provided information, which consists of a representative revisit rate and system
discrimination level, varies with the space architecture. The effect of the discrimination
capability was then used to estimate the impact on the number of weapons needed to destroy a
given number of enemy aircraft.!?’

We used a future notional space T-ISR architecture consisting of a constellation of 24 LEO
satellites at an altitude of 1200 km, forming a Walker constellation consisting of six planes, four
satellites per plane at a 60-degree inclination.!® We recognize that developing a space
constellation involves a myriad of trades including altitude, payload size, and many others;
however, we limited our analysis to a single constellation. Although the USSF has indicated
interest in developing a future space-based T-ISR constellation, the RAND team did not have
access to any designs that could be used for this project.!’” However, the analysis and results
presented here provide insight into how a space-based T-ISR system could help enhance USAF
operations and describe a sample method to analytically determine this enhancement.

We assumed uninhibited access from the satellite sensor to the target (i.e., provided by a
combination of electro-optical and infrared systems and synthetic aperture radar [SAR] sensors),
and the existence of a global command, control and communications (C3) capability able to
perform the task, collect, process, exploit and disseminate (TCPED) functions in a sufficiently
timely manner to support the mission timeline needs.!!’ The improvement in discrimination is
assumed to be enabled by a combination of better sensors and algorithms (e.g., higher resolution,
additional spectral bands, and more processing capability).

We assumed that the airbase of interest had 24 bombers and decoys (12 each). The search
portion of the analysis considered the number of daily observations provided by example
constellation sizes varying from six to 24 satellites of a base at 57-degree latitude.!'! The
incremental improvement in the number of observations resulting from larger constellation sizes
is illustrated in Figure 3.1.!'? The ability to execute the search without a space-based system
would depend on various parameters including the size of the search area, the movement tempo

107 A discrimination capability differentiates between real targets and decoys.

108 A Walker Constellation assumes a classical design that defines the placement of satellites within a constellation
(to provide optimal coverage. We assumed a 60-degree inclination constellation to access latitudes up to 60 degrees
which covers areas up to the Russian exclave of Kaliningrad. We did not consider the polar region for the purposes
of this analysis.

199 Brian W. Everstine, “Raymond: Expect the Space Force to Provide Tactical ISR,” Air & Space Forces
Magazine, May 12, 2021.

110 The inherent delays associated with different C3 and TCPED systems can be estimated and accounted for in
more-detailed analysis.

"1 We used this latitude to represent a notional location around the Kaliningrad region.

112 The results are based on a single instantiation of the constellation.

35



of the target aircraft (i.e., how often they are moved between bases), the geographical location
(e.g., deep in country vs. near the coast), and the ability to access the search area (i.e., enemy
defenses).

The weapon usage analysis was initiated at the detection of the bombers on a base, and we
estimated the number of weapons needed to destroy half the real bombers. Figure 3.2 shows the
relative number of weapons needed to destroy half the bombers (i.e., six of 12, assuming a single
shot probability of kill of 0.8).!!* The results show that increasing the discrimination capability
can reduce the number of weapons needed by about half.!!'* We note that there are of course
other ISR alternatives that could improve the weapon utilization efficiency or kill ratio, including
unmanned air vehicles or other remote sensors. However, the space-based T-ISR has unique
characteristics, including the ability to operate in denied environments, persistence, and regular
global coverage that would complement the other ISR capabilities. We did not examine the
vulnerability of the constellation against man-made threats; however, the USSF has been
considering different resilience measures used to protect the mission, and an example illustrating
the design of resilient space-based T-ISR capabilities is provided in a previous RAND report.!!3

The provided space capability would certainly be used for a large set of missions beyond the
one described in this example case. Additional scenarios that consider how the constellation can
support a SEAD/DEAD mission are discussed in the next section.

13 We used a mission effectiveness rating of 0.98 (i.e., probability of killing the six bombers).

114 The level of discrimination capability is estimated as the Bhattacharyya distance between the bomber and decoy
probability density function distributions.

115 previous analyses from an unpublished review of resilience assessment by RAND researcher Osonde Osoba and
colleagues provided more detail regarding the search time of dispersed air bases for different degraded T-ISR
constellations.
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Figure 3.1. Example Number of Daily Revisits for Various Constellation Sizes

Figure 3.2. Effect of Improved Discrimination Capability on Weapon Usage

In summary, we show the value of leveraging space-based T-ISR for a bomber interdiction
case. We assume that the mission involving the surveillance and reconnaissance of dispersed
bases in a large country with advanced counter-air systems presents significant challenges if
performed with air assets. The analysis focused on the value that different levels of space support

could provide to the mission.
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Use Case 2: Space Support to a SEAD/DEAD Mission

The second application considered is the value of space support to an illustrative
SEAD/DEAD mission. Space-based ISR can help reduce Red targeting opportunities against
Blue aircraft performing SEAD missions by reducing the time necessary for Blue aircraft to
dwell within surface-to-air missile (SAM) range. The analysis estimated the probability of a
SEAD aircraft being engaged by enemy air defenses for two cases: one without space-based
support and one that leverages space-based information providing geolocation of the target. We
had to make some simplifying assumptions to keep the analysis manageable. However, the intent
was solely to assess the possible advantage of space for this application and highlight the value
of collaboration between the USAF and the USSF to execute this critical mission. The
assumptions we made are reasonable given a future space-based T-ISR capability, underpinned
by a capable communications and C2 layer able to support the timely dissemination and
processing of data and information.

The SEAD/DEAD missions we considered involve a notional low-observable aircraft tasked
to destroy an engagement radar and/or missile interceptor cued by an early warning radar
(EWR). We considered two CONOPS. The first one does not use any space support to find and
attack the target, relying instead on a sensor onboard the attacking aircraft. Figures 3.3 depicts
the CONOPS while Figure 3.4 describes the CONOPS used: The fighter aircraft searches a strip
to geolocate and identify the target. We assume the aircraft requires multiple detections to
identify the target before engaging it.
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Figure 3.3. lllustration of a SEAD/DEAD Mission Without Space Support

Figure 3.4. CONOPS for SEAD/DEAD Mission Without Space Support

NOTE: CAOC = combined AOC.

The second case assumed that space-based T-ISR assets were used to locate the radar and/or
missile and the information was forwarded to the aircraft to attack the target. Figure 3.5
illustrates this case, while Figure 3.6 describes the CONOPS used. A space-based system
operated by the USSF provides the surveillance and reconnaissance capability to detect, identify,
and geolocate targets of interest. The information is forwarded (directly or through a combined
AOC [CAOC]) to the attack aircraft which then prosecutes the target using a small diameter
bomb (SDB).
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Figure 3.5. lllustration of a SEAD/DEAD Mission with Space Support

Figure 3.6. CONOPS for SEAD/DEAD Mission with Space Support
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The analysis parameters are shown in Table 3.1, the values are notional and use open
literature sources and unclassified RAND estimates.

Table 3.1. Performance Values Used in Baseline Analysis

Parameter Assumed Value
EWR range (km) 50
Engagement radar range (km) 15

Radar activation frequency Hourly
Interceptor speed 1000 m/s (Mach 3)
Aircraft speed 200 m/s (Mach 0.6)
SDB range >50 km

SDB speed 150 m/s (Mach 0.5)

SOURCE: S-400 description from Carlo Kopp, “Almaz-Antey 40R6/S-400
Triumf Self Propelled Air Defence System” [*SA-21 CamoxoaHbi 3eHUTHbIN
PakeTHbIn Komnnekc 40P6 / C-400 ‘Tpuymd”], webpage, Air Power Australia,
May 2009.

We used an open literature description of the S-400 SAM to represent an advanced SAM
system (as indicated in the table source). The SAM regiment consists of an EWR, typically in the
very low frequency band and up to six batteries each with an S- or X-band engagement radar and
up to 12 interceptor transporter erector launchers.

For the first case, which considered a SEAD mission without space support, we assumed that
the aircraft was tasked with a search and destroy mission of the engagement radar and/or
interceptor missile. A notional sensor on the aircraft able to detect and identify the engagement
radar at a 5 km range was assumed. The number of revisits needed to identify the target was set
at five and the target was assumed to be located within a predefined 10 km search strip. The
mission performance parameter used is the probability of the aircraft being detected by the S-400
EWR and subsequently engaged by a SAM interceptor. For the purpose of this analysis, we
assumed that the EWR is activated every hour for a period of 15 minutes.!'® We assume that the
aircraft is within acquisition range of the EWR when performing the search and is therefore
detected when the radar is on and that an engagement radar will also acquire the aircraft if cued
by the EWR.

We estimate the probability of the aircraft being detected by considering the time the aircraft
is within the acquisition range of the EWR (during the cruise to/from, and the multiple searches
of the target area), and the fraction of time the radar is on every hour (i.e., 15 minutes). The blue
curve in Figure 3.7 provides the estimated probability of the aircraft being detected and targeted
for different relative levels of aircraft radar cross sections (RCSs). The RCS was used to estimate

116 These values are estimates from unclassified discussions that we had with an Air Force fighter pilot.
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the EWR acquisition range which was then used to calculate the EWR acquisition time of the
aircraft. The combination of the radar on time (i.e., 15 minutes every hour) and the amount of
time the aircraft is within the radar acquisition range is used to estimate the probability of the
SAM system detecting and targeting the aircraft. As Figure 3.5 indicates, an hourly on-time
period of 900 seconds results in a probability greater than 0.35 of the aircraft being detected and
subsequently targeted by the enemy SAM. The detection probability increases as the aircraft
RCS is increased since the aircraft is within the radar acquisition range for a longer time period.

A similar calculation estimating the probability of the aircraft being engaged by a SAM was
performed, assuming that a space-based T-ISR system provides the aircraft an accurate
geolocation of the targeted SAM system. We assumed that the geolocation accuracy provided by
a single spacecraft was sufficient for the aircraft to target the SAM radar.!!” In this case, the
aircraft only needs to get within the range of its onboard missile—in our case, we assumed a
SDB with a 50 km range—to launch it against the target.!'® As the orange curve in Figure 3.5
shows, using the space-provided information can deny the adversary any targeting opportunities
when the aircraft RCS is sufficiently low (i.e., less than the range of the onboard missile). The
reference RCS of one used in Figure 3.7 results in a notional EWR acquisition range of about 30
km.!"® However, if the radar acquisition range exceeds the range of the aircraft’s weapon (i.e.,
SDB), the SAM could have an opportunity to detect and target the aircraft even when space is
supporting the mission. Note that the step-up in the value of the probability of engagement for
the space-based results (orange curve) is because our assumption that any detection, regardless of
how long it lasts, results in possible engagement; therefore, the engagement probability jumps
from zero to a relatively large value as soon as the aircraft is within acquisition range of the
radar.

Therefore, within the assumptions used in this analysis, a low RCS aircraft can deny an
opponent from targeting a SEAD aircraft when a T-ISR space capability is leveraged, while the
same low-RCS aircraft could be targeted if it needs to do a search for the SAM system.

17 The geolocation accuracy provided by the spacecraft is mainly driven by the spacecraft’s performance, including
its position and pointing knowledge, sensor characteristics, and supporting processing capabilities.

18 U S. Air Force, “GBU-39B Small Diameter Bomb Weapon System,” webpage, undated-b.

119 The assumption that the EWR acquisition range is less than the SDB range allows the aircraft to evade detection

because it doesn’t need to search for or detect the target. The reference range is notional; the SAM radar acquisition
range of 50 km was obtained from Carlo Kopp, “NIEMI/Antey S-300V 9K81/9K81-1/9K81M/MK Self Propelled
Air Defence System/SA-12/SA-23 Giant/Gladiator,” webpage, Air Power Australia, April 2012.
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Figure 3.7. Probability of the Aircraft Being Detected by an EW SAM Radar (With and Without
Space T-ISR)

The number of space-supporting Blue engagement opportunities (i.e., the number of times
that Blue aircraft can engage Red SAMs without being targeted) is determined by the space
constellation capability to locate the target and maintain the observation during the flight time of
the SDB which we assumed to fly a distance of 50 km at a speed of 150 m/s, or about 5.5
minutes. Figure 3.8 shows the number of observations per day (lasting a minimum of 5.5
minutes) of a target at a latitude of 57 degrees afforded by different satellite constellations. As
the figure shows, a constellation of 48 satellites in LEO provides about 37 opportunities per day
to execute the mission, which we judge to be sufficient.'?° The analysis assumed uninhibited
access from the space-based platform to the target and the ability to identify and (if needed)
discriminate the targets.

120 The constellation was assumed to be at 1,200 km altitude, 60-degree inclination in a Walker constellation.
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Figure 3.8. Number of Opportunities to Engage SAM System

NOTE: The number of daily observations is based on a minimum observation time of 5.5 minutes, which is needed to
cover the target region during the SEAD operation.

In summary, our example analysis shows the potential for a significant reduction in the risk
of a Blue aircraft being engaged during a SEAD/DEAD mission. As estimated in Figure 3.7,
without space support, the risk level can be significant. However, leveraging a capable space-
based T-ISR system can nearly eliminate the vulnerability of a low-RCS aircraft equipped with
appropriate weapons (given the assumptions and parameters listed in Table 3.1). As shown in
Figure 3.8, there is a large number of daily engagement opportunities by a Blue aircraft
supported by a space system.

Use Case 3: Air Support to a SEAD/DEAD Mission

We found that air-delivered cyber injects can help aircraft identify SAM radars by forcing them
to reveal their location. We came to this conclusion by comparing the following two mission
CONOPS:

e air-centric: where the air forces perform most of the essential tasks with tangential
support from the space forces
e space-led: where the space forces take more of a leading role by performing all ISR-
related essential tasks and are supported by air platforms completing the remaining tasks
including weapons assignment and engagement.
The mission under consideration is the SEAD. Air assets play a key role in this mission because
they still encounter and target adversary air defense assets, so technically space is playing a
supporting role. Nevertheless, this case is unique in that air capabilities support space more than
usual by triggering the air defenses and making them easier to detect from space.
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In this use case, Blue ground forces are engaged in a large land battle against enemy or Red
ground forces. The primary mission of Blue air forces is to interdict and strike Red ground
elements in support of the Blue ground forces. However, Red has pushed forward many
advanced, long-range SAM systems to defend its ground units from air attack. These SAM
systems pose considerable risk to Blue fighters flying interdiction and strike sorties against Red
ground forces. In fact, Blue forces must suppress Red SAMs as quickly as possible to generate
and sustain sufficient interdiction and strike sorties throughout the battle. Because of the
disparity between Blue and Red air forces, Red aircraft do not attempt to engage Blue aircraft but
instead defend the Red homeland from attack. Figure 3.9 shows a simple schematic of the
ground battle.

Figure 3.9. Schematic of Ground Battle with Blue Air Support and Red SAM Brigades
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Blue air forces have 96 fighter aircraft for this scenario, and each aircraft can generate 1.5
sorties per day (144 total sorties per day).'?! The CFACC allocates these sorties between the
primary mission (interdiction and strike) and SEAD in support of the primary mission.

Red SAMs

We assume that Red has 20 advanced, long-range SAMs supporting its ground forces with
engagement ranges exceeding 200 km against tactical aircraft and even longer ranges against
larger Command, Control, Computers, Communications, Cyber, Intelligence, Surveillance, and
Reconnaissance (C5ISR) aircraft.!?? This essentially relegates the detection, track, and
identification tasks against Red SAMs to stand-in tactical aircraft and/or spaceborne assets. Red
SAMs are supported by several early warning and target acquisition radars so that the SAM
target engagement radars (TERs) only emit when there is a high probability of successful
engagement. Red SAMs only emit for dozens of seconds (engaging one or multiple aircraft
simultaneously) then quickly break down and begin moving to a hide site. This process takes
only a few minutes. Once at a hide site, the SAM and crew rearm and refuel (if necessary) and
perform any required maintenance. Although stationary, they are generally difficult to locate
because they use foliage and other concealment while in hiding. We assume that both sides deem
the ground battle as extremely critical, and, therefore, Red SAMs use a high operations tempo
and radiate approximately once every hour. Between engagements, they remain at a hide site for
about 25 minutes before proceeding to their next engagement location.!?* Each SAM also has a
goalkeeper (i.e., a tactical SAM) that defends while it is engaging enemy aircraft by shooting
down inbound weapons.

Air-Centric CONOPS

With some support from the USSF, USAF fighters solely execute almost all mission-
essential tasks or components of the SEAD Joint Engagement Sequence (JES) against Red
SAMs.'?4 Both the USAF and the USSF will certainly provide preconflict intelligence of the
battlespace including potential SAM operating locations and hide sites. Space Forces will likely
continue performing this role during the conflict as well. As interdiction and strike fighter
packages enter the box, dedicated SEAD fighter packages escort them in. As Red SAMs “light
up” to engage Blue aircraft, SEAD aircraft detect the SAM TER emissions, vector toward its

121 Using past RAND wargames, this fighter force is representative of the number of fighters that Blue allocates to
this mission to support and defend Blue ground forces during a large engagement against near-peer enemy ground
forces.

122 Twenty long-range SAMs enable Red to defend a large battlespace with sufficient redundancy.

123 While at a hide site, SAM operators might refuel the vehicles, run diagnostic checks, make small repairs, and/or
hand off to a relief unit. We assess that 25 minutes is the minimum time to perform some portion of these tasks.

124 The JES composes of the following actions: surveil, detect, track/identification, threat evaluation/weapons
assignment, act, and assess.
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location, image it with SAR, and finally launch a salvo of SDBs against the TER location. If the
SAM can break down and move prior to the SDB arrivals, then it survives to fight another day;
however, if the SDBs arrive before the SAM vacates its location, then Blue might score a kill
depending on the number of weapons that can penetrate the goalkeeper’s defenses. Meanwhile,
the Red SAM might have killed Blue aircraft during the engagement. Both the USSF and the
USAF might assist with poststrike battle damage assessment. Figure 3.10 shows the specific
elements and participants for the Air-Centric SEAD JES.

Figure 3.10. Air-Centric SEAD Joint Engagement Sequence
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For the air-centric CONOPS, we calculated that allocating one-third of the fighter sorties to
the SEAD mission maximizes the number of interdiction and strike sorties flown during a 20-day
conflict.!?’ If the CFACC allocates fewer aircraft to SEAD, then more aircraft are available for
strike and interdiction; however, Red SAMs are more survivable which allows them to kill more
Blue aircraft resulting in a net loss in interdiction and strike sorties. On the other hand, allocating
more aircraft to SEAD and less to interdiction and strike leads to more SAM kills and fewer Blue
aircraft losses, but also a net loss in interdiction and strike sorties. Red SAMs outstick SDB-II so
that Blue SEAD aircraft are also in danger from either the SAM that they are engaging or some
other SAM that pops up during a SEAD engagement.

Space-Led CONOPS

In this CONOPS, the USSF play a more decisive role in the detect and track/ID elements of
the JES while the USAF still employ the weapons against the Red SAMs using information
derived from space assets. Four fighter orbits constantly surveil the battlespace for TER
emissions during SAM engagements. Once detected, the fighters inject a cyber effect into the
TER main array before the engagement terminates. After the SAM reaches its hide site, the cyber
injection induces a secondary emitter, such as a radio or beacon, to emit unbeknownst to the
SAM operators. Meanwhile, Blue has already launched two constellations of small satellites
using different sensing phenomenologies. The first is a constellation of electronic intelligence
(ELINT) satellites that can detect and coarsely locate emitters, such as the ones being activated
on the unsuspecting SAM TERs. The second constellation consists of SAR imaging satellites
that trail the ELINT satellites and image the area generated by an emitter detection to provide a

125 Each fighter package has 24 aircraft: 16 interdiction or strike and eight SEAD aircraft.
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weapon-quality target location. The image is then processed at the CAOC, and, if the SAM
elements (primarily the TER) are located and identified, its geocoordinates are transmitted to the
two standoff fighter orbits who then launch supersonic cruise missiles against the TER. Recall
that Red SAMs remain at their hide sites for 25 minutes, meaning that the JES tasks from
detection (by ELINT satellites) through action (weapons on target) must be executed within the
25-minute period.!?® Figure 3.11 contains the JES diagram for the space-led SEAD CONOPS.

Figure 3.11. Space-Led SEAD Joint Engagement Sequence
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Both satellite constellations play a crucial role in the space-led SEAD CONOPS. But
satellites orbit the earth during fixed periods that lead to gaps in coverage over any given
location; the duration of these gaps depends on the number of satellites in the constellation. To
test the force structure requirements, we assume two different constellation sizes for both
constellations:

e small: both ELINT and imagery intelligence (IMINT) constellations have 12 satellites

that provide approximately 18 passes per day over higher-latitude locations

e large: both constellations have 24 satellites that provide approximately 50 passes per day

over higher-latitude locations. '’

On average, one would expect an ELINT/IMINT pass over a hide site once every 80 minutes
for the small constellations. This value shrinks to approximately 29 minutes for the large
constellations. A faster revisit rate should ensure more engagement opportunities against Red
SAMs. It also increases the probability of detecting the SAMs earlier during its hide site dwell.

Results for Both Air-Centric and Space-Led CONOPS

Figure 3.12 shows the number of Red SAM Kills for the air-centric SEAD CONOPS during
the first 20 days of the conflict. Blue has some success early on in the conflict, killing more than
four Red SAMs in the first four days. However, Red SAM losses flatline soon thereafter. Blue
has lost nearly half of its aircraft at the end of the fourth day, limiting SEAD aircraft availability.
Furthermore, with fewer Blue aircraft, Red SAMs do not emit as often, lessening exposure to

126 Unclassified conversations with operators have led us to understand that this is a reasonable estimate of how
long SAM operators might remain at their hide sites.

127 Each satellite pass only needs to provide one minute of coverage for this CONOPS.

48



SEAD engagement. After 20 days, Blue Air Forces have destroyed slightly more than six Red
SAMs.

Figure 3.12. Red SAM Drawdown Versus Air-Centric SEAD
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The results depend heavily on the ELINT and IMINT constellation sizes in the space-led
case. Small constellations with 12 satellites have revisit times much longer than SAM hide times,
resulting two SAM detections and one successful engagement per day.'?® This slow engagement
pace subjects Blue aircraft to many SAM attacks and high attrition. Similar to the air-centric
case, the Red SAM drawdown quickly flatlines because of the lack of Blue aircraft to engage.
However, if we double the constellation sizes to 24 satellites, SAM detections and successful
engagements triple and quadruple, respectively. The SAM drawdown rate is high enough to
maintain Blue aircraft force structure during the first 20 days of conflict. After 20 days, Blue
Space and Air Forces have destroyed approximately five Red SAMs with small satellite
constellations and just over 13 Red SAMs with large satellite constellations (see Figure 3.13).!%

128 Successful engagement implies that the Blue SEAD weapons arrived while the Red SAM was still at its hide
site.

129 We found that ELINT and SAR constellations with approximately 16 satellites performed roughly the same as in
the air-centric case.
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Figure 3.13. Red SAM Drawdown Versus Space-Led SEAD

The space-led approach has additional benefits. It requires fewer aircraft to be allocated to
the SEAD, assuming that they are armed with supersonic cruise missiles with ranges that exceed
300 km. Furthermore, the SEAD aircraft can have greater standoff ranges and incur less risk
because they are not required to perform any of the ISR-related tasks. Consequently, more
aircraft can be allocated to the primary mission of interdiction and strike in support of the Blue
ground forces. This becomes clear when comparing the two CONOPS when they support 20
days of ground combat:

e air-centric: approximately 700 interdiction and strike sorties flown in support of the

ground forces

e space-led: nearly 900 interdiction and strike sorties with large (24 satellites) ELINT and

IMINT constellations but drops off to around 500 sorties when the constellations are
small (12 satellites).

Note that the space-led CONOPS does require a decent quantity of satellites to make it
perform better than the air-centric CONOPS. A small constellation of 12 satellites does not
provide enough ISR, and, in that case, the air-centric CONOPS would actually perform better.
We calculate that a minimum of 16 satellites would be necessary to make the space-led CONOP
worthwhile.

The calculations for the space-led CONOPS assume that Red will not adjust or adapt its
SAM operations nor counter the cyber inject. Successfully countering the inject would make the
CONOPS no longer viable. In lieu of a successful counter, Red could alter its operations by
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limiting its engagements and/or reducing the time that the SAMs remain stationary. Although
such tactics could decrease the rate of SAM drawdown, they could also reduce their
effectiveness against Blue interdiction and strike aircraft.

Conclusion

Using feedback from SMEs and the high-level analyses we performed, we offer the
following conclusions and recommendations:

e Space-based ISR can help air platforms use fewer munitions in interdiction missions by
assisting in target identification.

e Space-based ISR can help reduce Red targeting opportunities against Blue aircraft
performing SEAD missions by reducing the time necessary for Blue aircraft to dwell
within SAM range.

e Air-delivered cyber injects could help aircraft identify SAM radars by forcing them to
reveal their location.

This initial analysis has indications for potential sources of friction between the USAF and
the USSF. If, for example, the USSF were to focus on missions such as space superiority, it is
possible that the USAF might be concerned that it would not receive sufficient space-based ISR
and would be putting its aircraft at additional risk and would be required to acquire additional
munitions. Likewise, if the USAF shows itself unwilling to develop capabilities that might
benefit space operations, USSF planners and budget officials might resent developing
capabilities that support air operations.

We should note that none of these concerns were voiced by stakeholders during our
discussions. The real test of air-space interdependence will be actual operations. Nevertheless, by
modeling such tactical situations as these, we can show instances of interdependence that could
prove to be points of friction in the future. For further analysis, we would recommend examining
other areas of interdependence between space and air (e.g., PNT, communications, weather).
Given the dependence that air operations have on support in these areas, we would expect to find
benefits for air and the basis for friction between the USAF and the USSF.

These case studies also allow us to draw other conclusions relating to air-space
interdependence. Space will continue to be a force multiplier and will likely become more
critical as opponents develop more-effective counter-air capabilities. These other conclusions are
as follows:

e Although adversaries are developing counter-space capabilities, they are costly and
relatively ineffective and the USSF is developing more-resilient mission architectures to
counter them.!3® Although USSF should keep an eye on adversary capability

130 Counterspace weapons are difficult to deploy and employ and require a substantial supporting infrastructure, and
some of the more destructive ones involve longer timelines to execute (e.g., kinetic kill-based systems). The USSF
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development, it could have opportunities to develop capabilities that will improve the
effectiveness of air operations.

e Our analysis, albeit simplified, suggests that a space-based T-ISR capability could
significantly improve the effectiveness of critical USAF missions (e.g., SEAD/DEAD).

e Although space has traditionally supported combat operations, to the extent that it
becomes a warfighting domain in its own right, it will benefit from other terrestrial
capabilities such as interdiction against ground-based anti-satellite weapons (ASAT)
facilities. The development of ASAT capabilities, if they prove effective, will loom large
here.

e Interoperability and synchronization of supporting and supported systems is critical and
requires a concerted effort at the DAF level to improve them.

e Modeling the dependencies between air and space is achievable and necessary. An
incremental approach to better represent space and its value within the DAF (and DoD) is
essential.

e The modeling tool should enable a systems-level analysis using characteristics and
attributes of actual weapon systems at the appropriate classification level.

The DAF should encourage the development of integrated space/air computational models
that have sufficient fidelity to realistically assess (and help define) space and air systems that
improve both domain’s warfighting effectiveness.

has also prioritized the need to have a resilient force structure, which will further complicate the opponents’
counterspace activities.
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Chapter 4. U.S. Department of Defense Governance Lessons for
Air-Space Integration

The creation of the USSF raises questions about how the new service will interact with both
the DAF and the USAF now and in the future. Although we identified few current air-space
frictions during this study, stakeholders often asked how, would, or should friction be resolved?
What are effective governance structures in place today, and should there be new mechanisms
established in the near term to manage air-space frictions in the future should they arise? This
chapter focuses on governance—defining it, describing current DoD governance bodies, and
identifying potential elements of an air-space governance mechanism to manage air-space
friction now and in the future.

Importance of Governance

According to Merriam-Webster’s online dictionary, governance is “the act or process of
governing or overseeing the control and direction of something (such as a country or an
organization).”!3! Governance is fundamentally about who gets to make decisions and how
disputes between stakeholders with varied preferences are resolved.!?? Effective governance
structures and procedures within the DAF are required to allow the USAF and the USSF to
maximize their contributions to DoD. The remainder of this chapter will describe some of the
existing governance bodies within DoD and discuss potential principles to inform the
management of air-space frictions to promote effective governance within the DAF.!3?

Selected Examples of U.S. Department of Defense Governance

We examined three DoD governance bodies that are above both the service and military
department level: the DMAG, the JROC, and the Tank. These bodies were selected at the
direction of our Headquarters Air Force (HAF) sponsor. In addition to these three bodies, we
also examined one intra-departmental governance body: the Naval Board within the U.S.
Department of the Navy (DoN). Each body represents a process that (1) oversees a key area of
DoD decisionmaking and (2) includes more than one military service. These bodies should have
some relevance to key decisions that will require USAF-USSF coordination. Overall, our goal
was to identify any practices applicable to DAF internal governance and reduce friction between

131 Merriam-Webster, “Governance,” webpage, undated.

132 Robert Dahl, Who Governs? Democracy and Power in an American City, Yale University Press, 1961.

133 Defense Business Board, Report to the Secretary of Defense: Governance—Alignment and Configuration of
Business Activities Task Group Report, May 20006.
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DAF headquarters organizations. The remainder of this section provides an overview of the three
bodies, examining their purpose, substantive area(s) of oversight, outputs, and process.
Furthermore, the chair, attendees, and process are discussed for each.

Deputy’s Management Action Group

As its name implies, the DMAG is the principal body for the Deputy Secretary of Defense
(DepSecDef) to consider DoD’s top issues and priorities and holds purview over a variety of
areas. The specific process and priorities are driven by each administration. The current DoD
leadership describes the DMAG as “the Department’s principal governance body for
management actions affecting the defense enterprise, including resource management and
planning, programming, budgeting, and execution.”!3* For example, the Biden administration
instituted a Deputy’s Workforce Council to address issues of “the Department’s people
management, personnel policy, and total force requirements,” and lists coronavirus disease 2019
(COVID-19), China, climate change, and cyber as priority policy areas.'*> The DMAG is co-
chaired by the DepSecDef and the Vice Chairman of the Joint Chiefs of Staff (VCJCS). Standing
invitations to the weekly meeting exist for service secretaries, chiefs of the military services, and
Office of the Secretary of Defense Principal Staff Assistants.

In addition to the general guidance, DoDD 5105.79 addresses how the DMAG and other
senior defense forums function, the sub groups which feed into the DMAG, and how the agenda
is set and by whom.!3¢ The DMAG, similar to other senior DoD forums, is supported by an
executive secretariat which sets the agenda; ensures topics are vetted through subtier forums; and
manages meeting preparation, execution, and follow-up.

Although the SAF, CSAF, and CSO all participate in the DMAG, it generally addresses
issues above the service and DAF level. The DMAG meets regularly and addresses all priority
topics of the DepSecDef. Given the DMAG’s broad charter, rigid hierarchy, and multiple subtier
groups, it might require too much organizational activity to ensure operational integration
between the USAF and the USSF within the DAF. However, it does provide an example of how
DAF civilian leadership could effectively promulgate their vision, operational priorities, and
policies throughout both the USAF and the USSF in a manner already familiar to the uniformed
military leadership.

134 Kathleen H. Hicks, “Governance Structure for Deputy Secretary Managed Processes,” memorandum for senior
Pentagon leadership, commanders of the combatant commands, defense agencies, and Department of Defense field
activity directors, U.S. Department of Defense, March 11, 2021.

135 Hicks, 2021.
136 DoDD 5105.79, DoD Senior Governance Framework, U.S. Department of Defense, 2021.
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Joint Requirements Oversight Council

Similar to the DMAG, the JROC operates above the department and service level and serves
to formally review, prioritize, and validate military capability requirements and to address
changes to doctrine, operations, training material, leadership, personnel, facilities, and policy.
The JROC’s responsibilities as a council to the Chairman of the Joint Chiefs of Staff (CJCS)
derive from statutory authority spelled out in Title 10.!37 A CJCS Instruction lays out the charter
of the JROC in more detail and covers the role of the JROC in the Joint Capabilities Integration
and Development System (JCIDS).!3® JCIDS broadly is the DoD process for establishing
acquisition requirements for systems and reflects the needs of all five services. The JROC is
chaired by the VCJCS, and its members include an O-10 from each of the services. In conducting
its work, the JROC seeks out the position and advice of the service chiefs, combatant
commanders, and the National Guard Bureau. Additionally, under secretaries of defense for
policy, intelligence, acquisition and sustainment, research and engineering; the directors of cost
assessment and program evaluation, operational test and evaluation; and the assistant secretary of
defense for special operations and low intensity conflict serve as advisors within their area of
expertise.!* In addition to JCIDS, the JROC supports other statutory DoD activities including
advice and assistance in preparing the National Defense Strategy, Defense Planning Guidance,
Contingency Plans, Guidance for Development of Alliances and Partnerships, and other advice
and reporting requirements activities.

At a level directly below the JROC is the Joint Capabilities Board (JCB) chaired by the
Director for Force Structure, Resources & Assessment (DJ-8) and is essentially a 3-star—level
board that handles all joint requirements matters within JCIDS before going to the higher-level
JROC. JCB members are general or flag officers or equivalent civilians designated by the O-10
member from their service.'*

Below the JCB are multiple Functional Capability Boards (FCBs), which each deal with a
particular substantive capability portfolio. There are FCBs for force integration; battlespace
awareness; force application; logistics; command, control, communications, and
computers/cyber; and protection. FCB chairs are general or flag officers or equivalent
civilians.'#!

137 U.S. Code, Title 10; Subtitle A, General Military Law; Part I, Organization and General Military Powers;
Chapter 7, Boards, Councils, and Committees; Section 181, Joint Requirements Oversight Council; and Heidi M.

Peters, Defense Acquisitions: How DOD Acquires Weapon Systems and Recent Efforts to Reform the Process,
Congressional Research Service, RL.34026, May 23, 2014.

138 Joint Chiefs of Staff Instruction 5123.011, Charter of the Joint Requirements Oversight Council and

Implementation of the Joint Capabilities Integration and Development System, Joint Chiefs of Staff, October 30,
2021.

139 Joint Chiefs of Staff Instruction 5123.011, 2021.
140 Joint Chiefs of Staff Instruction 5123.011, 2021.
141 Joint Chiefs of Staff Instruction 5123.011, 2021.
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Like the DMAG, the USAF and the USSF have JROC members at the highest level and
representation at each of the lower levels. Also like the DMAG, the focus is above the service
level and mainly on meeting the statutory acquisition requirements of JCIDS. The military
hierarchy of the JROC structure and its substantive focus of the FCBs could be a model that the
DAF could build on in a broad sense to track and resolve any issues of operational integration
between the USAF and the USSF.

The Tank

The “Tank” is shorthand for both a set of meeting forums and a room in the Pentagon where
those forums meet, the JCS Conference Room. DepSecDef/CJCS meetings are the highest-level
meetings in the Tank, with attendance limited to the chairman, the vice chairman, the JCS, the
directors, and others by invitation from the SecDef, the chairman, or the director. JCS meetings
have the same attendees as the SecDef/JCS meetings but do not include the SecDef. Operations
Deputies (OPSDEPs) include the director, the deputy service chiefs for operations, the vice
director, the secretary of the joint staff, and any personnel needed to support an agenda item.'4?
Other meeting forums in the Tank include SecDef/CJCS, CJCS, and Operations.

Both the JCS and OPSDEPS Tanks occur on a regular basis multiple times a week.
SecDef/JCS Tanks occur as needed.!'** Like the DMAG, the Tank forums cover a wide variety of
topics and typically seek to resolve issues at the OPSDEP level. Issues typically are addressed at
the JCS level when there is a disagreement, where there are issues of national concern, or issues
as directed by the SecDef or Chairman.

Again, the USAF and the USSF have equal participation in Tank meetings, which generally
deal with joint issues above the department level. The operational nature of the Tank, with its
frequent OPSDEPs sessions, could serve as a guide for the DAF. However, given the presently
very few, if any, operational gaps between the USAF and the USSF, any governance body
directed to these issues would likely be able to meet on an ad hoc or as-needed basis.

We summarize characteristics of the DMAG, JROC, and the Tank in Table 4.1. All three
allow both the USAF and the USSF to advocate and present their equities on issues. These
forums provide opportunities for the USAF and the USSF to mutually reinforce each other
outside the DAF.

142 Chairman of the Joint Chiefs of Staff Instruction 5002.01, “Meetings in the JCS Conference Room,” U.S.
Department of Defense, December 13, 2010.

143 Chairman of the Joint Chiefs of Staff Instruction 5002.01, 2010.
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Table 4.1. Comparison of DMAG, Tank, and JROC Attributes

Attribute DMAG The Tank JROC

IPurpose ICoordinate on top DoD issues IMeeting forum and room IAcquisition or changes to '
supporting JCS and SecDef DOTMLPF
issues

Substantive Multiple Multiple Acquisition requirements

area

Output Decisions on management Resolve complicated and Joint requirements, capabilities,

actions important issues and alternatives approval as
part of JCIDS

Chair DepSecDef and VCJCS CJCS VCJCS

Scheduling and  DepSecDef, Chief of Staff Joint staff, director JROC Secretariat

agenda

Attendees Services chiefs and secretaries ~ Depends on forum, tightly Service Secretary—approved
controlled 0-10 Flag Officer

representatives plus SMEs

Supporting-tier  Yes Less formal than DMAG or  Yes

forums JROC

Process Weekly meetings managed by Regular multiple meetings Regular meetings to support

executive secretariat each week for JCS and various department statutory

OPSDEPs, SecDef as acquisition-related
needed requirements

NOTE: DOTMLPF = doctrine, organization, training, materiel, leadership and education, personnel, and facilities.

By promoting common positions in the DMAG, Tank, JROC, and other arenas, the two services
can defend the DAF’s budget, promote DAF initiatives, and advance other common DAF
equities. Working together can help forge a sense of common purpose that will be useful to
remember when the two services disagree.

However, none of the three forums discussed above are wholly appropriate to address
integration issues entirely within the DAF. Some elements of these forums may be helpful in
thinking about how to ensure operational integration between the USAF and the USSF, such as
more-specialized subgroups and retaining an emphasis on operations as in the OPSDEPS.
Perhaps a more analogous forum to serve as a model for the DAF is the DoN’s Naval Board.

Naval Board

The Naval Board, the senior governance body between the Navy and Marine Corps, is
responsible for such issues as naval integration and addressing capability gaps. The existence of
both the Navy and the Marine Corps under the DoN parallels and offers a potential case study for
the existence of both the USAF and the USSF under the DAF. Given these parallels, the Naval
Board offers an example of how issues between the USAF and the USSF could be adjudicated.
The Naval Board has a charter that outlines cochairs, members, and goals. The Naval Board is
cochaired by the Deputy Chief of Naval Operations for Operations, Plans, and Strategy (N3/N5)
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for the Navy and the Deputy Commandant for Plans, Policies, and Operations (DC, PP&O) on
the Marine Corps side. Membership comprises the other deputy chiefs of Naval Operations; the
deputy commanders of Fleet Forces Command and Pacific Fleet; and, for the Marine Corps, the
deputy commandants, the commanding generals of Training and Education Command, Marine
Corps Forces Command, and Marine Corps Forces Pacific.!* It meets seven or eight times per
year, with efforts to have a 4-star board meet twice per year. A potential Air-Space Integration
Board might learn lessons from the Naval Board’s processes for topic selection, the role civilians
play on the board, and the types of issues (more bureaucratic than budgetary) that the Naval
Board deals with.!%>

The processes that determine which topics the Naval Board considers could provide lessons
for a potential Air-Space Integration Board, which would serve a similar function. Issues
sometimes flow up from lower levels, with an annual call for topics from members of the board
in one of the three categories covered by the board’s charter: naval warfighting, operational
employment, and force development. Topics could also be developed by cochairs or directed by
the Chief of Naval Operations or Commandant of the Marine Corps.'*® One would expect any
issues that arose in a similar Air-Space Integration Board would fall into the category of
operational employment given the USAF’s reliance on certain space capabilities and services,
and the USSF’s reliance on the USAF to deploy its specialized deployable capabilities.

Although there is some civilian involvement, Navy Board decisions are primarily made by
the uniformed principals. However, civilians play key roles, including by helping to route items
that have to be reviewed by multiple stakeholders.!4’

Specific bureaucratic issues the Naval Board works on include trying to bring the services
together; managing the annual Naval Services Game; preparing reports on pathways to naval
integration, which are distributed department-wide; planning the command structures needed in
the event of potential conflicts; and helping to coordinate deployments. The Naval Board deals
less with budgetary issues.!'*®

The Naval Board’s work to bring the two services together has become increasingly
necessary in recent years. Cultural differences between these services include different
nomenclature and are discussed at length in the RAND Report Movement and Maneuver:
Culture and the Competition for Influence Among the U.S. Military Services.'* These
differences in culture have partially been exacerbated by the wars in Afghanistan and Iraq over

144 M. M. Gilday and D. H. Berger, Memorandum of Agreement on the Charter for the Naval Board, September 15,
2020.

145 SME, interview with the authors, July 8, 2022.

146 SME, interview with the authors, July 8, 2022G.

147 SME, interview with the authors, July 8, 2022.

148 United States Marine Corps Headquarters Staff SME, email correspondence with the authors, July 14, 2022.

149 7immerman et al., 2019.
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the past several decades, where the Navy and Marine Corps had different roles. These different
cultures and policies can create issues relevant to the Naval Board. For example, Marines are
sometimes ranked one rank below their Navy counterparts, which can create issues with each
service having equal numbers of personnel and thus equal voice as issues move up the chain.!>°

The Naval Services Game covers such issues as operational logistics and fires and helps to
identify capability gaps where the Navy and Marine Corps could interoperate more effectively
together. One issue discussed in a recent game was how to integrate naval fires more effectively
in a given scenario. The game helped to identify organizational challenges and issues for which
Navy and Marine Corps personnel needed to be in close communication to coordinate.!>!

The Naval Board’s work on planning how a maritime command structure might be stood up
in the event of a potential conflict is also consequential as the pace of modern conflict requires
this structure to be constituted rapidly. The Naval Board considers who the commander would be
and the structure and role of billets (including which service might fill each billet) underneath
this commander, and it discusses capabilities and deployment strategies.!>?

Potential Governance Approaches for the Department of the Air Force

Governance approaches that maximize synergy between the USAF and the recently created
USSF can be informed by past and current DoD governance approaches. The Naval Board
structure is one potential option the DAF could consider given that its purpose is to ensure
integration between the two DoN services; the DAF may have similar objectives for its two
services.

Option One: Air-Space Integration Board

For decisions requiring input from both the Air Force and Space Force, the DAF could
consider a structure with multiple tiers for adjudicating issues, with an Air-Space Integration
Board atop the structure (see Figure 4.1). Multiple tiers of decision bodies allow issues to be
directed to different tiers in accordance with their significance and different bodies within a tier
depending on the type of issue. This sorting allows issues to be handled by officers with the
appropriate level of experience and subject matter expertise while preventing senior leaders from
being overloaded by needing to address every issue. A notional system might include a first tier
with one or more decision bodies focused on different topics, chaired by officers of O-6 rank
from each service, where significant issues are adjudicated; a second tier with fewer decision
bodies than the first tier, which are chaired by officers of O-7 and O-8 rank from each service,
who adjudicate very significant issues and any issues that could not be resolved at the first tier;

150 SME, interview with the authors, July 8, 2022.
151 Marine Corps staff, email correspondence with the authors, July 14, 2022.
152 SME, interview with the authors, July 8, 2022.
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and a third tier with a single decision body, called the Air-Space Integration Board, which is
chaired by officers of O-9 and O-10 rank from each service, where extremely significant issues
could be adjudicated, along with any issues that could not be adjudicated at the second tier. One
concern identified in discussions with SMEs is that the smaller number of Space Force officers
could prevent them from matching the number and/or rank of Air Force officers sent to these
decisionmaking bodies.

Figure 4.1. Potential Structure of an Air-Space Integration Board

For the tiers of the hierarchy containing multiple bodies, each body could specialize on
certain issues or topics, such as operations or acquisition. Such a structure might benefit from
regular reviews of process and communications to prevent any integration issues from going
unaddressed. The Air-Space Integration Board could meet quarterly to ensure that decisions are
made in a timely manner but to avoid taking too much time of senior leaders. To support the
efficient conduct of meetings, membership of the Air-Space Integration Board should be
restricted to senior leaders, their deputies, a few support staff, and any personnel brought in to
provide context for a particular meeting (e.g., a specialist in the area the board plans to discuss
on a given day).

An Air-Space Integration Board would provide a mechanism to settle a wide variety of
disputes between the USAF and the USSF at the lowest level possible, which could limit
expenditures of staff time and reduce friction between the two services. However, one potential
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issue with the DAF adopting a governance mechanism such as the Naval Board arises from the
asymmetry in size between the two services. The Naval Board sometimes has Navy participants
a grade higher than their Marine Corps counterparts, but an Air-Space Integration Board would
likely have much larger disparities in grade relationships between the Air Force and Space Force
participants. For example, consider that the Space Force is currently considering having colonels
lead their CCMD components. Other services assign general or flag officers—up to 4-stars in
rank. If the Air-Space Integration Board has a similar rank disparity, even if the disparity is less
severe, it might prove to be ineffective in practice.

Another challenge with this model is that it would require multiple meetings at different
levels. With the USSF relying on a small Pentagon staff, adding another set of meetings would
create a significant burden. In addition, an iterated meeting where issues rise through different
levels, as we previously discussed, goes against the Space Force practice of pushing decisions
downward within its organization.

Option Two: Warfighter Talks

Another approach the DAF could consider are USAF-USSF Warfighter Talks. These talks
could be similar to current USSF staff talks with the Army and Navy and previous USAF
Warfighter Talks with the Army and Navy. Like the Air-Space Integration Board, Warfighter
Talks between the USAF and the USSF would provide a forum between the two services to raise
and potentially resolve outstanding issues between them.!>? In the case of the USAF, Warfighter
Talks have typically been between two services, but on occasion have been between the USAF
and a CCMD (e.g., USAF and USSOCOM in 2016).!5* These meetings were perceived as
particularly effective during operations in Iraq and Afghanistan when warfighting challenges
involving another service arose with some frequency.'>> In a sampling of talks going back to
2016, the agenda of those with USAF participation focused on mission areas where both services
were developing capability or specific operational vignettes. For example, cyber, space and
counterspace, and operational vignettes have been featured multiple times. Matters of joint
interoperability and C2 between services and across domains have also been recurring topics and
were the agenda theme for USAF-Army Warfighter Talks in 2020.'%¢ These meetings were
productive for having focused dialogue on topics at a high level and to bring together SMEs from
both services. Some talks featured a goal of a producing a signed memorandum between the
services to guide policy going forward. The Warfighter Talks are viewed as successful in
initiating dialogue, solving specific operational issues, or reaching a goal of a signed memo to

153 USSF officer, discussion with the authors, undated.

134 USAF Headquarters Staff SME, email correspondence with the authors, September 19, 2022.
135 USAF Headquarters Staff SME, email correspondence with the authors, September 2, 2022.
156 USAF HAF SME, email correspondence with the authors, September 19, 2022.
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shape policy. Because Warfighter Talks are not regularly scheduled, they are less staff-intensive
than an Air-Space Integration Board would be.

However, there are potential drawbacks with this model as well. For one, Warfighter Talks,
as currently practiced, might not meet frequently enough for the two services to head off
contentious issues before they escalate. In addition, the lack of iteration in Warfighter Talks
makes it difficult to work on issues piecemeal. If an issue can be resolved with one large
agreement or initiative, this may not be a problem, but many issues are likely to require detailed
analysis and complex solutions that might not lend themselves to this model.

Conclusion

Although we have not witnessed any major frictions between the USAF and the USSF to
date, it may still be in the DAF’s best interest to put a plan in place for a structure to address
issues or frictions should they arise in the future. This plan could include which leaders in each
service would chair the effort, who the structure would report to, and generally the process by
which issues will be brought to resolution. The DAF could consider several different approaches,
such as a Naval Board approach or Warfighter Talks. But the DAF should carefully consider
what structure makes the most sense given the distinct characteristics of the services, being
cognizant that participating in any added bureaucracy is proportionally more difficult for the
much smaller USSF. Having a plan to address future issues might pay dividends in the future by
avoiding spending time on how to resolve an issue instead of immediately attacking the problem.
Once a plan is in place, related decisions can follow to determine periodicity (if any),
participants, and procedures for resolving issues in a timely fashion without imposing excessive
bureaucratic churn on DAF staff.

USSF staff are particularly stretched thin as it takes on the challenges associated with
creating a new service. USAF staff are also stressed as it reinvents a USAF without space. There
is little appetite for more bureaucracy or unnecessary meetings. Still, as we note, the creation of a
new service in the DAF creates the potential, if not the inevitability, of differences between the
USAF and the USSF. Now is the time to create institutional mechanisms and processes that offer
the chance to handle these differences as amicably as possible.
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Chapter 5. Managing Air-Space Seams

Key Findings

Our analysis found that, at present, there are few disputes between the USAF and the USSF.

However, there are considerable changes related to space operations external to the DAF that

need focus. Additionally, conditions currently driving effective air-space integration within the

DAF will change, which therefore requires the DAF to consider reinforcements and mechanisms

to instantiate today to retain integration as the USAF and the USSF go down distinct service

paths. Our findings are as follows:

e Since 2019, there has been relatively little friction between the USAF and the USSF.

RAND analysis and discussions with stakeholders found that there is limited
friction today between the USAF and the USSF stemming from ongoing
realignments within the DAF or in terms of how air and space forces are
integrating at the operational and tactical level. This could be due to several
factors. First, the period between 2019 and the writing of this report in 2022 has
been a relatively benign budget environment in DoD. As a result, there has not
been open competition between the two services over resources, and the budgets
of both services have grown. Furthermore, U.S. military forces are not directly
involved in major combat operations abroad—mneither service is experiencing
significant operational losses because of armed conflict, which historically have
illuminated issues related to roles and responsibilities.

In addition, almost the entire middle and senior echelons of the USAF and the
USSF have shared experiences from serving together in the USAF. Years of
shared educational, work, and combat experiences have created a dense network
of personal relationships that have likely built camaraderie and reduced tension.
Moreover, the current leadership in both services and in the DAF have
demonstrated a commitment to forging a positive USAF-USSF relationship.
Several of Secretary Frank Kendall’s OlIs emphasize the need for integration.
Last, the transition is still recent, and both services are still evolving, so it is
possible that the seeds of tension have sprouted but are not yet evident.

e Most sources of friction identified since the establishment of the USSF exist outside, not
within, the DAF.

As noted earlier in this report, the USSF’s efforts to provide tactical ISR for the
joint force have created questions about the USSF’s role relative to the NRO and
other members of the IC that operate and control space capabilities used by the
DoD.!57 Furthermore, the Space Force’s and USSPACECOM’s initiatives to

157 Theresa Hitchens, “Key Lawmaker Warns Off Space Force on Tactical ISR,” Breaking Defense, June 17, 2021b.
Also see Theresa Hitchens, “HASC Intel Subcommittee Pushes Pentagon, IC, on ISR Gaps, Overlaps,” Breaking
Defense, June 9, 2021a.
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provide components to CCMDs has created confusion in and across the joint force
despite efforts to coordinate. These examples should not be surprising, as they
stem from the creation of the new service at a time when other significant changes
(organizational and technological) related to space are occurring, but highlight the
need for the DAF to focus on managing external seams and not just intra-DAF
seams.

e The continued growth of the USSF and other developments will change air-space seams
and require active management.

The creation of a new service is bound to result in friction between it and other
entities, including the USAF. As the USSF develops an independent identity and
fulfills its responsibilities as a separate military service, it will set priorities that
will be different from the USAF’s. For example, the USSF may prioritize space
situational awareness and devote resources toward pursuing it, relative to
devoting resources to provide ISR, PNT, and communications for others. Such
competing requirements could create a point of contention between services if not
effectively managed.

In addition to creating a seam within the DAF, the creation of the Space Force is
having an impact on other organizations in the national security community, both
inside DoD and beyond (for example, in the IC). Although part of the reasoning
for creating the USSF was to consolidate national security space responsibilities
under one organization, several entities maintain space capabilities.

¢ Our analysis indicates that friction could arise over C2 and space-based ISR. In addition,
it is possible that friction could arise over missile defense, space-based PNT,
communications, and weather.

Our organizational analysis indicates that C2 could very well be an area where we
will see friction between USAF and USSF. USAF plays a key role in C2 for the
joint force, and the creation of USSPACECOM and the USSF has created
confusion among many about the C2 of space as well as raising more general
questions about joint C2. In addition, the evolving technological and
organizational landscape could potentially create tension between the USAF and
the USSF (and other actors, such as the MDA) over missile defense.

Our tactical analysis indicates that air-based operators can receive considerable
benefits from space-based ISR, which creates the potential for friction. As a next
step, we would recommend applying a similar approach to model how much air
operations depend on PNT, communications, and weather. In particular, it would
be interesting to compare the benefits of space-based ISR with the benefits of
these other areas of support. Capabilities in these areas might be a source of
friction if air operators perceive that they are not receiving adequate support to
perform their missions.

e Conditions will continue to change, within and beyond the DAF.

Many of the factors that are contributing to current USAF-USSF amity are likely
to change over time. Budgets will not always go up, and future service leaders are
likely to define and pursue different and potentially competing priorities. In
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addition, future uniformed leaders will not have as many opportunities to build
relationships with their inter-departmental partners. Maintaining a single Air
Force Academy for both services, and other shared facilities and institutions will
help remedy this to some extent, however. Nevertheless, as the USSF evolves,
tension between it and the USAF may emerge and require a concerted effort to
identify where greater integration and organizational reinforcements and linkages
are needed to manage potential service competition or even conflict.

Recommendations

Develop Effective Governance, Other Integration Mechanisms, or Both

Rather than relying on personal relationships or top-down initiatives, now is the time for the
DAF to identify and develop governance or other related mechanisms to guide interservice
decisionmaking and coordination across shared issues and interests. The DAF should consider
creating a mechanism along the lines of the Navy Board or Air Force-Space Force Warfighter
Talks. An Air-Space Integration Board would provide a forum for discussing issues of mutual
concern and a venue to raise and settle disputes. However, as we note above, a potential
challenge for standing up such a forum is the inherent leanness of the USSF—any process may
be challenging to implement if implying parity across the services in terms of rank and
personnel. An alternative option would be to establish more regular interservice staff-level talks
between the USAF and the USSF akin to staff-level talks that the USSF has with the Army and
Navy. However, staff-level talks may not be frequent enough or iterative enough to resolve
potential interservice disputes effectively. Some combination of the two options may be
needed—optimized for the unique characteristics of each service and allowing for issues to be
elevated as needed for resolution or addressed effectively at the working level.

We recommend future air-space C2 relationships as an area of particular focus for the USAF
and the USAF. At present, USSF and USSPACECOM efforts to provide components and
integrated space teams to CCMDs has created some confusion in the joint community about who
to call for support for space operations. Defining the USSF-USSPACECOM relationship will
take time but will be critical to ensuring that the joint force is able to take advantage of space in
future operations, particularly given the growing competition for and threat to space posed by
adversaries. Discussions between the USAF and the USSF about future concepts of C2 can help
advance the role of space in joint environments and inform efforts by USSPACECOM, other
CCMDs, and others across DoD. The USAF has established itself as a leader in the joint force in
C2, most notably through its creation of the AOC, and USAF officers have significant
experience integrating airpower into other domains. The USSF may be separate from the USAF,
but the new service can still benefit from this historical legacy and the unique perspective the
USAF has developed on C2.
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Promote Department of the Air Force Equities in Joint and Interagency Forums

The USAF and the USSF can continue to generate goodwill with each other by working
together outside the DAF where possible. By promoting common positions in the DMAGs, the
Tank, JROC, and other arenas, the two services can defend the DAF’s budget, promote DAF
initiatives, and advance other common DAF equities. For example, USAF support for USSF
efforts to build a tactical ISR constellation would benefit both services and would also help bring
the two together inside the Pentagon. The USAF and the USSF also share equities with respect to
the CCMDs, defense agencies and other government departments and communities; with private
industry; and with allies and partners. For example, the two services could join together to
provide joint input to defense contractors working on air and space systems. Working together
outside the DAF can help forge a sense of common purpose that will be useful to remember
when the two services disagree.

Develop New Supporting Capabilities

A great way to decrease tension is to conceive of and field capabilities that help the other
service. This is already being done today for ISR as the two services work to develop air-based
and space-based platforms to support joint operations, but differences may arise in areas where
there are shared interdependencies between the services.

The DAF, through the assistant secretary of the Air Force for space acquisition and
integration, should lead efforts to establish clear technical standards for air-space interoperability
and integration. Interoperability requirements have been ongoing challenges because of the
intricacy of harmonizing different weapon systems development, capabilities, and deployment
schedules. As new weapon systems are developed using evolving technologies, the support they
need from external systems also evolves. However, synchronizing the development of
independent new weapon systems requires the alignment of a multitude of factors including
prioritization, scheduling, budgeting, technology development, and overall acquisition strategies.

The USAF has experienced difficulties with this in the past. For example, it faced challenges
synchronizing the development of advanced extremely high frequency (AEHF) satellites and
user terminals. The initial deployment of the family of advanced beyond-line-of-sight terminals
used to communicate with AEHF satellites occurred around 2018 when the first-launched AEHF
satellite was already nearing its end of life.!>® For a longer-term example, we note that the first
GPS satellite broadcasting the more jam-resistant M-code signal was deployed in 2005, but the
USAF has taken almost two decades to develop the ground equipment needed to use it.!>
Interoperability challenges could be exacerbated when multiple domains and services are

158 Shelby S. Oakley, Weapons Systems Annual Assessment: Knowledge Gaps Pose Risks to Sustaining Recent
Positive Trends, U.S. Government Accountability Office, GAO-18-360SP, April 2018.

159 Jon Ludwigson, GPS Modernization: DoD Continuing to Develop New Jam-Resistant Capability, but
Widespread Use Remains Years Away, U.S. Government Accountability Office, GAO 21-145, January 2021.
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involved. Implementing a formal process between the USAF and the USSF to develop
interoperability requirements should help alleviate some of the challenges.

Increase Knowledge of the Air-Space Relationship

Both the air and space communities would benefit from an increased understanding of how
operations in one domain affect operations in the other. Guardians are developing more of an
operational mindset, which should help in this regard. Likewise, airmen would benefit from a
more precise understanding of how space supports air operations, and how air can support space
now and in the future.

There are a variety of ways that the DAF, the USAF, and the USSF can promote more
knowledge of space. First, they can support and produce more analysis of the impact of space on
operations, in general. Second, they can promote discussion of space at lower levels of
classification that can be shared and discussed in the larger defense community, with other
services, across the USG, with Congress, with allies and partners, and even to some extent with
the general public. Third, they can size the USSF to the point where it can afford to assign staff
to liaison roles in the DAF’s Air Staff and elsewhere.

More broadly, the USSF can help by expanding its efforts to conduct basic space education,
particularly material that demonstrates the value of space, for other services. Some of this work
is done at the National Security Space Institute, but demand outstrips supply.'®® This education
would be particularly valuable to early-career personnel who will have the opportunity to apply
knowledge of space at the tactical edge. Having a larger space-savvy cadre will be of great
benefit to the joint force. If space is critical, the USSF needs to know why, where, and how it is
critical.

It is possible that more knowledge of how air and space operations are dependent on one
another could reveal disparities and stoke rivalry. However, more clarity will help identify key
dependencies that operators will experience and therefore key issues that decisionmakers in both
services will need to take into account. In particular, a more incremental understanding of how
air and space interact will help the defense community set priorities and apply resources where
they will have the highest impact on military and organizational performance.

Promote a DAF Vision for the Air-Space Relationship

The DAF should foster and promulgate a vision for the relationship between the two services
and a sense of common purpose. Such a vision will better position the DAF to navigate potential
tension between the two services. A DAF vision for the air-space relationship should support and
recognize service independence while promoting operational interdependence.

160 National Security Space Institute staff, interview with the authors, September 27, 2021.
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The asymmetry in size between the two services may present challenges in developing this
shared vision. The inherent leanness of the USSF is affecting USSF representation in staff
meetings, wargames, and other intradepartmental efforts; across the defense enterprise, there will
likely be personnel who rarely if ever encounter a member of the USSF. Within space circles,
this could help with the development of a distinct identity, but outside the USSF, the service
could face challenges promoting its equities inside the larger U.S. national security community
without adequate support. As the service closest to the USSF, the USAF can help the new service
forge a distinct identity and voice, while reinforcing the relationship between the two.

One way the USAF can help with this is to increase the number of personnel it offers to
engage in exchange tours with the USSF. This will bring a variety of benefits. First, it helps
augment the new service, which can use additional personnel. It also provides a great way to
increase the space knowledge of airmen, because at the end of the tour the USAF will gain back
an individual with deeper space knowledge than they had previously. Last, and more relevant to
the issue of culture, more personnel exchanges from the USAF to the USSF will help foster
personal relationships between the two organizations and should help bolster the number of those
in the USAF with an appreciation for a distinct but connected USSF.
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Abbreviations

AOC
C2
CAOC
CCMD
CFACC
CJCS
CONOPS
CSAF
CSO
CSpOC
DAF
DEAD
DepSecDef
DMAG
DoD
DoDD
DoN
DS4
ELINT
EWR
FCB
FY

GPS
HAF

IC
IMINT
ISR
JCB
JCIDS
JCS
JES
JROC
LEO
MAJCOM

Air Operations Center

command and control

Combined Air Operations Center
combatant command

Combined Force Air Component Commander
Chairman of the Joint Chiefs of Staff
concept of operations

Chief of Staff of the U.S. Air Force
Chief of Space Operations

Combined Space Operations Center
Department of the Air Force
destruction of enemy air defenses
Deputy Secretary of Defense
Deputy’s Management Action Group
U.S. Department of Defense
Department of Defense Directive

U.S. Department of the Navy

Director of Space Forces

electronic intelligence

early warning radar

Functional Capability Board

fiscal year

Global Positioning System
Headquarters Air Force

intelligence community

imagery intelligence

intelligence, surveillance, and reconnaissance
Joint Capabilities Board

Joint Capabilities Integration and Development System
Joint Chiefs of Staff

Joint Engagement Sequence

Joint Requirements Oversight Council
low Earth orbit

major command
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MDA
NDAA
NGA
NRO
NSA

Ol
OPSDEP
OT&E
PNT
RCS
RMF
SAF
SAM
SAR
SDA
SDB
SEAD
SecDef
SME
SpOC
SSC
TER
T-ISR
USAF
USG
USNORTHCOM
USSF
USSPACECOM
VCIJCS

Missile Defense Agency

National Defense Authorization Act
National Geospatial-Intelligence Agency
National Reconnaissance Office
National Security Agency
operational imperative

Operations Deputy

organize, train, and equip
positioning, navigation, and timing
radar cross section

roles, missions, and functions
Secretary of the Air Force
surface-to-air missile

synthetic aperture radar

Space Development Agency

small diameter bomb

suppression of enemy air defenses
Secretary of Defense
subject-matter expert

Space Operations Command
Space Systems Command

target engagement radar

tactical intelligence, surveillance, and reconnaissance

U.S. Air Force

U.S. government

U.S. Northern Command

U.S. Space Force

U.S. Space Command

Vice Chairman of the Joint Chiefs of Staff
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