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Preface

Space has become as important today as the land, sea, and air domains have
traditionally been in the art of warfighting. Much of the current debate revolves around
whether or not the United States should move beyond the traditional space sanctuary
mindset and take the first steps to weaponize space. Many in the U.S. government clearly
believe in the need to protect friendly space systems and deny enemies use of space.
Critics claim the newest military space doctrine and ever more aggressive military space
visions are leading to an inevitable arms race in space. Although it is hard to argue the
vulnerability posed by heavy reliance on space systems, it is also hard to see a way ahead
that solves the dilemma. The military must contemplate the development of a completely
new offensive and defensive space arsenal while at the same time recapitalizing its entire
stable of traditional force enhancement space systems, most of which are facing block
obsolescence in the next five years. Concurrently space, which has traditionally been a
low priority in the military service’s funding strategies, must compete against urgent
needs such as the war on terror, recapitalizing the fighter aircraft force, and adding
30,000 troops to the Army while equipping them to fight with future combat systems.
Domestic issues such as the growing budget deficit and social security debate have taken
the public mind off the vulnerability in space. Add the fact that the vulnerability is not
supported by a serious threat in the form of a formidable adversary in space, and the

move to more expansive space doctrine becomes a tough sell. It is in this difficult
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context that the debate rages over space--it is my purpose to add some small piece of
knowledge to the deliberations.

I would like to thank the faculty of the Security Studies Program at the
Massachusetts Institute of Technology for the guidance and expertise they shared with
me during my year as a National Defense Fellow. In particular, Dr Owen Cote was the
inspiration for the way this thesis was organized as I used his wonderful book on anti-
submarine warfare, The Third Battle: Innovation in the U.S. Navy's Silent Cold War
Struggle with Soviet Submarines as the springboard to develop a construct to review the
evolution of space since the early 1950’s. Professor Harvey Sapolsky drove home the
point that all things big in the military are political. Also, Cindy Williams was the force
behind my realization of how powerful the budget is in developing and sustaining new

doctrine and warfighting capabilities.
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Abstract

The United States is now entering the third battle in space—a battle to go beyond
space as simply a force enhancer to a position of space supremacy. National grand
strategy has shifted from strategic engagement to primacy, where the U.S. must preserve
supremacy by outdistancing any global challenger. Military doctrine is emerging to
support that ideal in space. Is the United States really ready to embark on such a grand
vision? The United States is the world leader in space because it won the first two
“battles” in space. The first battle was won with the launch of the first photo
reconnaissance systems and the deployment of a robust Intercontinental Ballistic Missile
(ICBM) capability. The second battle was waged during the Cold War and saw the
United States win the fight to integrate space into joint warfighting systems and doctrine.
Today, there are serious questions about whether the U.S. can field a space force
sufficiently powerful enough to dominate space. To pursue such an aggressive goal

could actually erode the command of the space commons we maintain today.

This paper analyzes the political and organizational issues the U.S. faces in space.
The politics of U.S. grand strategy and national space doctrine are driving a discordant
national security space doctrine. Existing space organizations are not equipped to lead
the shift toward new and dynamic space missions. Political and organizational issues are
forcing the U.S. to make difficult decisions in national security space that will affect the

drive to win the “third battle.”
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Chapter 1

The Third Battle in Space

Controlling the high ground of space is not limited simply to protection of
our own capabilities. It will also require us to think about denying the
high ground to our adversaries. We are paving the road of 21st century
warfare now. Space is the ultimate high ground. Our military advantage
there must remain ahead of our adversaries’ capabilities. And our own
doctrine and capabilities must keep pace to meet that challenge.

The Honorable Peter B. Teets Undersecretary of the Air Force AFA symposium
15 November 2002

The progression in space systems has not been as dramatic as it has been

in air systems. You'll find in many ways, we are doing business [in space]
the same way we as we did 50 years ago.

James Roche, the Secretary of the Air Force, commenting on space capabilities at
the commemorating the 50th anniversary of Air Force involvement in military
space and missile activities, 2004

Introduction

There are two major influences acting on U.S space policy: The United States’ grand
strategy of primacy and the organizational and technical capabilities of the nation’s
national security space architecture.! Grand strategy is the application of a nation's
powers to the achievement of larger purposes. Current national grand strategy is leading
the military to pursue a hard line space supremacy doctrine which seems well suited to

the aggressive policies of the Bush administration aimed at the war on terror.



However, in actuality, primacy and the war on terror have created strategic
imperatives to eschew space control in favor of upgrading the space force enhancement
mission. Primacy—with its emphasis on outdistancing any global challenger—has
created a domestic budget situation where there is little money for space. Stressing new
targets, mobile and fleeting in nature, make innovation in force enhancement all the more
important. In the meantime, organizationally the national security space program is
unprepared to make the shift to space control doctrine and is failing the challenge it faces

to update its legacy space weapons systems.

The Build-up to the Third Battle

In answering the questions surrounding U.S. readiness to enter the upcoming third
battle in space, it is helpful to review those actions that led to the outcomes seen in the
previous “battles” for space. The first battle was to gain access to space primarily for its
deterrent value and reconnaissance capability. The first battle, driven by the space race
with the Soviet Union, precipitated the development of strategic space capabilities
including the ICBM, the reconnaissance satellite, space-based warning and variations of
anti-satellite (ASAT) systems and was personified in the Cold War space race with the
Soviet Union, beginning in the early 1950s and lasting nearly 30 years.

The second battle was to militarize space by integrating space utility into
American warfighting. The second battle followed the end of the Cold War and was
more tactical in nature, embodied by the militarization of space through the development
of operational space capabilities such as satellite communications and navigation with

ground, naval, and air forces. The second battle began as U.S. grand strategy shifted



away from containment and toward selective engagement while national space policy
slowly shifted from sanctuary thinking toward control of space.

The third battle is a fight to develop means that will enable space control
operations to “ensure freedom of action in space for the United States and its allies and,
when directed, deny an adversary freedom of action in space.” These requirements will
entail the capability to apply force, and thus the third battle will be over weaponization of
space.

As the United States begins to wage the third battle, it must overcome an inherent
tension—while military strategy and doctrine become more aggressive, U.S. space
systems have not kept pace and are under serious strain to support evolving doctrine. The
Air Force and National Reconnaissance Office face block obsolescence of many on-orbit
systems now in service. Author Benjamin Lambeth points out the severe challenge
facing the Air Force to keep just its current capability alive as “every major U.S. military
space system is due for an upgrade or replacement in the coming decade at an estimated
cost of $60 billion.”*

Meanwhile, military space leaders tout the need to move well beyond current
thinking toward the goal of total U.S. superiority in space. In a speech in 2001, then Air
Force Chief of Staff General Michael Ryan put it succinctly when he stated “the United
States must eventually have the capability to shoot down orbiting satellites from space or
from the ground to protect increasingly vital military and commercial links in space.”
General Lance W. Lord, the Commander of Air Force Space Command, warns “the

concept of space superiority needs to roll off the tongue...like air superiority.”



It is a fact that, with the collapse of the Soviet Union following the Cold War, the
United States operates in space without peer. U.S. grand strategy since the Cold War has
evolved from a bi-polar strategy of containment to a uni-polar strategy of “primacy”
oriented around the U.S. advantage in military power. Experts make the case that
“command of the commons”, the global command of sea, air, and space, forms the
foundation of the current U.S. position of hegemony.® Command of space does not mean
that other states cannot use the commons of space—it means that the United States gets
vastly more military use out of space and that adversaries would “lose a military contest
for the commons if they attempted to deny them to the United States.”’ This has led to a
more aggressive policy focused on counterspace systems designed to defeat those who
deny the use of space to the U.S. military.

While it is tough to argue that counterspace is not important, a sole focus on
counterspace and the ensuing spending required to develop offensive and defensive space
capabilities will take away our most important space task—actually delivering new
systems which provide utility from space to support national and military objectives.
Under the constraints present in today’s environment, the U.S. must choose between
investing to recapitalize aging space force enhancement capabilities such as missile
warning, weather, communications, and navigation or pursuing an aggressive and risky
strategy to field an offensive space force sufficiently powerful enough to dominate space.
If we pursue the more aggressive goal of space superiority, it will likely come at the
expense of critical space force enhancement capability. The will and resources to do both

do not currently exist.



In order to support this claim, this paper engages in political, organizational, and
technical analysis. Space has always been political. Politics are influenced by perceived
space threats, aggressive U.S. grand strategy, and a forceful space control doctrine. In
addition, technology and budgets hold large sway over the political debate entering the
third battle for space. On the political front, U.S. military hegemony has heated up the

national pursuit of a more aggressive space policy.

There are important questions about whether the nation, in an environment where
every aspect of U.S. power is competing for primacy in the world, can afford a military
space doctrine calling for new and expensive space control systems. Many feel that the
threat to our space capabilities is simply not mature enough today to demand anything

beyond preliminary research and development efforts aimed at a space control capability.

On top of this, domestic issues have taken center stage in the competition for scarce
resources. In an environment of large national deficits and growing unease with the war
in Iraq, military investments intended for anything other than a clear and present danger

will be a tough sell.

Organizationally, our national security space infrastructure is not prepared to tackle
these issues. While there are certainly many acknowledged space experts, the basic
building blocks of the national security space organization--the planners that develop
doctrine, the acquisition corps that buys our space systems, and the military operators that
fly the satellites—have not matured sufficiently to embark on a dual path of wholesale
modernization of existing capabilities and the development of an entirely new mission

area aimed at securing space supremacy.



The rationale used to distinguish the third battle in space is the impending move
from militarization of space to weaponization of space. In order to respond to this
significant shift, the national security space infrastructure must be able to balance
politics, technology, and organizational change. If the United States is too aggressive in
its pursuit of space supremacy, the cost could very likely be seen in the demise of current
and planned upgrades to force enhancement systems. If we ramp up in space to achieve
dominance, we risk losing capability in the force enhancement role that is integral to
military forces today and into the future. .

This paper explores a series of political, technical, and organizational issues in
national security space. These issues have forced the United States to trade space
capability, such as satellite reconnaissance and navigation, for insurance, in the form of
space control systems to protect vulnerable space assets and deny enemy use of space.
Chapter two offers a brief assessment of the current state of play in military and
intelligence space systems. Next, chapter three focuses on political implications affecting
the national security space debate. Chapter four analyzes the readiness of today’s space
organization to tackle crucial challenges it will face if the United States is to move
toward weaponizing space. Finally, chapter five offers conclusions and

recommendations for those engaged in the ongoing national security space debate.

Notes

'The term “national security space” is most commonly used to describe the U.S.
space infrastructure associated with national security needs. It includes space
organizations and systems from the military, intelligence, and civil arenas that are
considered important contributors to U.S. national interests.



Notes

? Adolfo J. Fernandez, “Military Role in Space Control: A Primer.” CRS Report for
Congress, (Washington D.C.: Library of Congress), 2.

* Benjamin S. Lambeth, “Footing the Bill for Military Space,” Air Force Magazine,
August 2003, Vol 86, No 8.

*Speech by General Michael Ryan, Chief of the US Air Force, August 1, 2001

>Adam Hebert, “Toward Supremacy in Space,” Air Force Magazine, January 2005,
22.

6Barry Posen, “Command of the Commons,: The Military Foundation of U.S.
Hegemony,” International Security 28, No 1 (Summer 2003), 6.

7 Posen, 8.



Chapter 2

Space Systems of the Third Battle

National Security Space Missions

As a prelude to analyzing the political and organizational issues influencing the
national security space debate, it is useful to understand the current state-of-play in U.S
space systems. U.S. “national security space” is made up of organizations and space
systems that support national security objectives. National security space systems
include force enhancement missions commanded primarily by the Air Force. These
missions include satellite communications, missile warning, space-based weather, and
navigation. Also included are intelligence missions, primarily imaging and signals
intelligence space systems, typically run by the National Reconnaissance Office (NRO).

Today, five years into the third battle, the space systems the United States is
flying are based on similar systems fielded in the 1960s and 1970s. As alluded to earlier,
the entire national security space infrastructure is scheduled to be upgraded during the
next decade. A review of today’s force enhancement missions--satellite communications,
missile warning, weather, navigation, and satellite intelligence--highlights the importance

of current national security space systems.
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Military Satellite Communications Systems (MILSATCOM): Today’s U.S.
order of battle in MILSATCOM consists primarily of three major satellite
communications systems, the Defense Satellite Communications System (DSCS), the
UHF Follow-On (UFO) system, and the Milstar system. Each of these systems operates
in a different part of the electronic spectrum and offers different advantages and
disadvantages to military users.

Military satellite communications systems are typically categorized as wideband,
protected, or narrowband. Wideband systems such as DSCS offer high capacity. The
Protected systems like Milstar carry anti-jam features, low probability of intercept, and
nuclear survivability. Narrowband systems such as the UFO satellites are aimed at users
who require voice and data communications in a mobile environment where small

antennas are the order of the day. In addition, a large majority of the military’s satellite



communications (MILSATCOM) needs are met by commercial systems operated by
international consortia such as the International Telecommunications Satellite
Organization (INTELSAT) and the International Maritime Satellite Organization
(INMARSAT).!

In the communications realm, it is easy to see why Air Force Secretary Roche
commented we are operating with space systems that are much the same as those fielded
in the 1960s. The backbone of U.S. military communications, DSCS was first launched
in 1971 with an upgrade in 1982 via a service life extension. Milstar was developed as a
Cold War system designed to operate through a nuclear war. Because of the extreme
challenges of operating in this difficult environment, communication is limited to voice-
grade data rates of 2400 bits per second in the survivable mode and 1.544 megabits (on
32 channels) in its highest data rate mode. As a comparison, the typical home computer
network operates at about 50-100 megabits per second. The DoD began using
commercial SATCOM in the late 1960s and remains one of its largest users. During
Operation IRAQI FREEDOM, the invasion of Iraq in 2003, the United States military
was forced to lease nearly 80% of its satellite communications throughput from
commercial vendors.”

According to the Aerospace Corporation, a major player in the U.S. national
security space development infrastructure, “the current military satellite communications

3 The military too recognizes that assured,

network represents decades-old technology.
high capacity communications will be absolutely essential to future combat operations

that rely heavily on integrated and networked systems. As a result, there are major

upgrades planned across the MILSATCOM spectrum to include replacements for DSCS
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and Milstar with the Wideband Gapfiller System and Advanced EHF systems
respectively.

Each Wideband Gapfiller spacecraft will be capable of delivering 2.4 gigabits per
second, exceeding the capacity of today’s entire DSCS constellation.* The Advanced
EHF system, now slated for launch in 2008, will have 12 times the throughput of Milstar
and support twice as many tactical networks. However, both the Wideband Gapfiller and
Advanced EHF systems are struggling to synchronize the space segment with the all
important ground segment which includes satellite command and control as well as user
terminals and radios. The Advanced EHF program is now said to be experiencing a cost
growth of nearly $2.5 billion.” Full deployment of operational wideband terminals is not
scheduled until 2010 with protected terminal synchronization following in 2012. To add
to the challenge, launches of both systems have slipped as a result of technical challenges
and budget instability.

A significant leap-ahead in MILSTACOM is planned for the 2012 timeframe with
the Transformational Communications Architecture, a system of satellites and networks
aimed at providing the communications backbone for all future military operations. The
Transformational Satellite Communications spacecraft are being designed to capitalize on
high capacity laser communication links to serve as an “internet in the sky” to connect
deployed mobile forces on land, sea and air with the Global Information Grid. The
budget for TSAT, $774M for 2005, has been cut by $200M in both FY06 and 07, likely
delaying the program significantly.’

Space-Based Missile Warning: The U.S. continues to perform the missile

warning mission using the Defense Support Program (DSP) first launched in 1970. DSP
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satellites trace their legacy to the first infrared missile warning spacecraft, the MIDAS
system orbited in 1963. The Defense Support Program is a system of geosynchronous
satellites that form the backbone of North America's Early Warning System.® The system
was designed to detect and track hot burning long range ICBMs such as the Soviet SS-18.

The major improvement in DSP’s military utility since its inception came not in
space but on the ground. Since the sensors on orbit have not changed substantially since
the 1960s, and due to the growing need to see smaller theater class ballistic missiles, an
innovative ground processing system was developed that provides highly accurate tactical
threat data through the use of stereo processing of the DSP satellite data. This “Theater
Event System” proved its effectiveness during the Persian Gulf conflict by detecting the
launch of tactical threats such as Iragi Scud missiles.’

The last Defense Support Program satellite, a fifth generation upgrade and the
latest in a series of 18 spacecraft launched over the last 29 years, was launched in 2004."
The DSP system is scheduled to be replaced by a new series of geosynchronous satellites
called the Space Based Infrared System or SBIRS, an infrared surveillance system
designed for missile warning, missile defense, battlespace characterization, and technical
intelligence.

By providing improved sensor flexibility and sensitivity through faster scan rates
and expanded infrared sensor bands, SBIRS is slated to perform a much broader set of
missions than DSP."" The improved satellite and ground processing capabilities will
enable detection of much more stressing threats such as very short range missiles. The
SBIRS program has faced a series of delays and cost overruns which have caused the first

launch to slip from 2002 to 2007 and the budget to increase by over $2 billion in the past
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few years. The project is now estimated to cost a total of $9.9 billion."

The five year
delay and the nearly 200 percent cost increase brings into question the military’s ability
to field basic space force enhancement capabilities necessary to support our current
doctrine let alone a more aggressive doctrine that in the next 10 years would include
offensive and defensive space control capabilities

Weather: The Defense Meteorological Satellite Program (DMSP) was designed to
provide the military with a dedicated weather observation system. The Defense
Department can also draw on civil weather satellites but the DMSP has specialized
meteorological capabilities to meet specific military requirements. An upgraded Block
5D series (a $40 million spacecraft) was first launched on 20 December 1982, providing
high accuracy pointing, improved redundancy, and a life extension of 3-4 years."> While

an enhancement over previous models, the Block 5D is not a significant advancement in

technology.

However, vast improvements have been made in integrating weather into the tactical
battlefield via fielding of numerous theater receiver terminals. Transportable terminals
were developed for use on large mobile platforms such as aircraft carriers while man
portable small tactical terminals have been deployed which ingest, process, and display
real time data from DMSP as well as high resolution data from the National Oceanic and
Atmospheric Administration. '* The proliferation of user terminals highlights the essence

of the second battle, waged to assure full integration of space into terrestrial warfighting.

In 1994, the White House issued a Presidential Decision Directive (PDD) titled
Convergence of U.S. Polar-orbiting Operational Environmental Satellite Systems

(NPOESS). The satellite system that will result from that directive will be designated

13



National Polar Orbiting Operational Environmental Satellite System (NPOESS) and will
include civil and military space weather systems. The transition to the NPOESS is
scheduled to begin by the year 2008. The plan was impacted significantly in September
2003 when a primary civil weather spacecraft, the National Oceanic and Atmospheric
Administration (NOAA) N-Prime satellite, fell off its mounting stand in the factory and

5 The total loss of a $400 million satellite slated for launch

suffered significant damage.
in 2008 has impacted the already challenged space weather architecture. Again, the
challenge of simply replenishing existing space capability has proven difficult.

Navigation: The Global Positioning System was declared fully operational on 27
April, 1995. Following the first launch of a Block II satellite in 1989, GPS was
unexpectedly able to validate its worth following the Iraqi invasion of Kuwait in 1990
when the system was used to provide navigational information to airborne, ground, and
naval units of allied forces. It was the media's coverage of GPS during and after the Gulf
War that helped generate a surge of civilian interest that has since made GPS a
worldwide utility.

In describing the primary upgrades to GPS during the second battle, author Steven
Lazar notes enhancements to GPS have historically been driven both by technological
advances and by user demand. Specifically, Block IIA spacecraft included an improved
atomic frequency standard in the navigation payload, “yielding a nearly threefold
increase in ranging accuracy over original specifications” as well as hardware and
software upgrades to the operational control segment on the ground that steadily reduced

the positioning and timing errors attributable to satellite orbit determination.”"
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The most significant improvement to fielded forces was not due to satellite
improvements, it was operational improvements and the integration of GPS receivers into
all levels of combat that was the story--from 112,000 Precision Lightweight GPS
Receivers (PLGR) used by infantry and Special Forces to integrated GPS avionics in
every aircraft in the U.S. military inventory. Operating a system designed to deliver 16-
meter accuracy with 50% probability, GPS developers and operators were able to use
innovative tactics and procedures to significantly improve accuracy to less than 6-meters

at 95% confidence by the end of the second battle.

GPS Accuracy Improvement
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Figure 2--GPS Accuracy Improvement in the Second Battle

Since reaching operational capability in 1995, the Air Force has focused on two
priorities with the Global Positioning System (GPS), sustaining the constellation and
developing an upgrade to solve existing shortfalls. With the exception of a drought of

nearly two years without a launch that was caused by a catastrophic booster failure and
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the ensuing investigation, there has been an average of three GPS launches per year

aimed at sustaining the current constellation.

However, on-orbit GPS satellites have lasted well beyond their original design life
creating a dilemma—continue to squeeze additional life out of the older GPS II and IIA
spacecraft, or dispose of them and replace them with upgraded GPS IIR satellites? The
mindset in space command has always been to fly spacecraft, even the relatively
inexpensive GPS at $43 million a copy, for as long as possible due to their high cost and
the uncertainty that the occasional launch failure adds to orbiting a replacement. As a
result, GPS is old by industry standards with the satellites in the constellation averaging
8.5 years in age. This sustainment issue has caused a delay in putting new capabilities on
orbit.

A primary shortfall of GPS is its low power signal—about 28 watts transmitting
from 20,200 km in space. It is this low power that encouraged Iraqi forces to attempt to
jam the GPS signal during Operation IRAQI FREEDOM. Upgrades to GPS include new
signal structures and increased power levels aimed at assuring a high integrity GPS signal
is available to both military and civilian users. However, the three upgrades currently in
work (GPS IIR-Modernized, GPS IIF, and GPS III) to tackle these shortfalls have each
run into schedule and budget delays. For example the GPS III program, being developed
to counter the evolving jamming threat, was zeroed out in the fiscal year 2004 budget and

its first launch delayed a year to 2013."7

Imagery and Signals Intelligence: National Reconnaissance Office programs
have traditionally been kept highly secret. In 1998, the Defense Science Board authored

a report describing how the NRO was creating a Future Imagery Architecture (FIA), for
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acquiring imaging satellites and their associated ground control and processing systems.
The DSB noted that the current stable of reconnaissance satellites had a “finite life and
the next generation is needed to assure continued availability of essential products.”'®

FIA is intended to replace the existing satellite imagery baseline and improve the

integration of space-based imagery data with other types of intelligence.

According to the Los Angeles Times, “The supersecret project for the National
Reconnaissance Office is estimated to be worth up to $25 billion over two decades,
equipped with powerful telescopes and radar, the nation's newest eye in space is expected
to form the backbone of U.S. intelligence...able to fly over and take pictures of military
compounds anywhere in the world, in darkness or through cloud cover, with far more

!9 Indicative of the challenges associated with complex space programs, the

frequency.
Washington Post cited a follow-on report by the Defense Science Board that said FIA had
been “significantly underfunded and has suffered from technical shortcomings” and was
“not executable.”*’

Not all is lost however as the ground processing element of the FIA system, an
element called the Mission Integration and Development program, or MIND, was placed
into operations in December 2004 and came in on budget. According to defense
consultant Lauren Thompson, MIND uses internet-style protocols to create a user-
friendly intelligence system where “imagery can be quickly fused with other types of

21 1t is important to note that

intelligence to create a composite picture of the battlespace.
FIA was not intended to offer large gains in “granularity” but is intended instead to offer

better flexibility and responsiveness. > The integration of data using new and powerful
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ground processing, not the development of new apertures, is likely to offer the highest
return on investment in the near- to mid-term.

The other major arm of overhead satellite reconnaissance is signals intelligence
(SIGINT). In 1998, the Director of the National Reconnaissance Office, Keith Hall,
announced the NRO was introducing an Integrated Overhead SIGINT Architecture
(IOSA) to “improve SIGINT performance and avoid costs by consolidating systems,
utilizing medium lift launch vehicles wherever possible, and using new satellite and data

processing technologies.”

In 2002, space observers noted problems with the existing
SIGINT system caused by the loss of one on launch and the extended ground repair of
another.

The proliferation of fiber in the global telecommunications infrastructure has also
made it much more difficult to intercept communications via space-based platforms.**
All this has led to turmoil in the signals intelligence world that still must be worked out.
In the war on terror, signals intelligence can often be the tip-off that starts the time
critical targeting sequence. Leaving U.S. intelligence agencies and warfighters without
such vital information will certainly affect the ability to prosecute fleeting targets such as
terrorists and insurgents. In searching for the best way to invest precious space resources,
this should be a top priority.

In summary, the U.S. national security space architecture is hurting. The entire set
of legacy missions is awaiting upgrades that have been terminally plagued by cost,

schedule, and technical issues. The current state of play in space highlights the

compelling need to upgrade legacy space force enhancement missions first, before
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tackling the tough policy issues, heavy investment, and significant technical challenges

associated with space supremacy.
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Chapter 3

Politics in the Third Battle

The political, economic and military value of space systems makes them
attractive targets for state and non-state actors hostile to the United States
and its interests. In order to extend its deterrence concepts and defense
capabilities to space, the U.S. will require development of new military
capabilities for operation to, from, in and through space.

Report of the Comm