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Command, Control, 

and Organizational Structures

• Useful

• Advantageous

• Monolithic

• National 

Leadership

• Deliberate

• Stove-pipes

• Unchallenged

• Environmental

• Critical

• Indispensable 

• Full-spectrum

• National Leadership

• All Command Elements

• Individual Joint Warfighter

• Dynamic

• Integrated

• Networked

• Multi-faceted

• Contested

• Congested

Space Users

Space Capabilities

Threats and Competition

Then--Few Now--Many

Space Trends

Space has become an integral part of both 

military operations and the global economy
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6Cs: Current Attributes

of Space Environment

• Contested

• Congested

• Competitive

• Costly

• Commoditized

• Complex



Old Way Of Warfare: Attrition

 Surface centric

 Estimated intelligence

 Force-on-force

 Mass bombing raids

 Many weapons per target

 High casualties/collateral damage

 Inaccurate weapons

 Airpower as a supporting force

World War II: 1941-1945



Transformational Warfare: Precision

 Air centric
 Near real-time intelligence
 Emergence of nodal attack
 Stealth technology
 Fewer aircraft per target
 Precision guided munitions (7%)
 Airpower as a supported force

Desert Storm: 1991



Current Way Of War: Hybrid

Allied Force, Enduring Freedom, Iraqi Freedom: 1999-

• Air, space, and network centric

• Joint and coalition warfare

• Increasing UAS employment for 
ISR and strike; full motion video

• Highly integrated C4ISR

• Maximum use of precision guided 
munitions (70% total, near 100% of 
time critical targets) 

• Dynamic retasking; few aircraft per 
target; minimal collateral damage

• Enemy use of conventional, un-
conventional, and terrorist tactics, 
perhaps simultaneously

Common Operational Pictures Coalition Air Ops Centers



A Space Enabled Reconnaissance-Strike 
Complex: The New American Way of War

9,251

7,000 32%GPS-guided90 Days; 68.2 Mbps/5K

32%UnguidedIraq, 2003

68%19,948Guided(Iraqi Freedom)

27%

41%

3%

31%

66%

8%

92%

29 Days; 51.1 Mbps/5K

6,000Laser/EO-guided(Enduring Freedom)

9,000UnguidedAfghanistan, 2001-02

700GPS-guided78 Days; 24.5 Mbps/5K

7,000Laser/EO-guided(Allied Force)

16,000UnguidedSerbia, 1999

20,450Laser/EO-guided(Desert Storm): 37 Days

1 Mbps/5K Forces

245,000UnguidedKTO, 1991



Precision EngagementPosition, Navigation and Timing - GPS

1500 B-17 sorties

9000 bombs (250#)

One 60’ x 100’ target

W.W.II

30 F-4 sorties 

176 bombs (500#)

One Target

Vietnam

1 F-117 sortie

2 bombs (2000#)

Two Targets/Sortie

Desert Storm

1 B-2 sortie

16 bombs (2000#)

16 Targets/Pass

All Weather

GPS and Precision Strike
Fewer Sorties for a Greater Effect
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Major Military Space Program Investments (Millions of 2006 dollars)
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Growth in SATCOM Demand
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Director of
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DoD
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Command
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 Plan

 Program

Assess
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 Operate

Plan

Program

Assess

AF Space Activities

Space and Missile
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Strategic

Command

 Operate

Acquire

Secretary of 

Defense
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U.S. National Security Space Community

Air Force

OSD

National Security Space

Commercial 

Space

Civil Space

Other 

Federal

Intelligence 

Community
DoD

DoD Space

NROAir Force

Army

Navy

JCS

STRATCOM

DoT

NGA

NSA

NASA

MDA

JFCOM

NOAA

DoS

DARPA

DISA

ODNI
Marine Corps

DoC

CIA
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Force Enhancement Missions, Primary Orbits, Major Systems

Environmental

Monitoring

Communications Position, 
Navigation,

and Time

Integrated

Tactical 
Warning and 
Attack 
Assessment

Intelligence, 
Surveillance, and 
Reconnaissance

(ISR)

Polar LEO Geostationary Orbit (GSO) Semi-
synchronous 
Orbit

GSO and LEO Various

Defense 
Meteorological 
Support Program 
(DMSP)

-----------------------

National Polar-
Orbiting 
Operational 
Environmental 
Satellite System 
(NPOESS)

Defense Satellite 
Communications System 
(DSCS) II, DSCS III, Ultra-High 
Frequency Follow-on (UFO), 
Milstar, Global Broadcast 
System (GBS), Iridium, 
Wideband Global System 
(WGS), Advanced Extremely 
High Frequency (AEHF), 
commercial systems

-------------------------------------

Mobile User Objective 
System (MUOS), Polar 
Military Satellite 
Communications System, 
Transformational 
Communications System 
(TSAT)

Global 
Positioning 
System (GPS)

GPS II

GPS IIR

GPS IIR-M

GPS IIF

-------------------

GPS III

Defense 
Support 
Program 
(DSP), GPS

------------------

Space-Based 
Infra-Red 
System 
(SBIRS) ,

Space 
Tracking and 
Surveillance 
System (STSS)

Imagery (IMINT) 
Satellites, Signals 
Intelligence (SIGINT) 
Satellites,  Space-
Based Surveillance 
System (SBSS), 
commercial systems

--------------------------

Future Imagery 
Architecture (FIA), 
Integrated Overhead 
SIGINT Architecture 
(IOSA), Space Radar



Orbit Types
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29-Sep-10 20Attributes of Military Space Doctrines

Primary Value and 
Functions of Military
Space Forces

Space System 
Characteristics and 
Employment Strategies

Conflict Missions 
of Space Forces

Sanctuary  Enhance Strategic 
Stability

 Facilitate Arms 

Control

 Limited Numbers
 Fragile Systems
 Vulnerable Orbits

 Optimize for NTMV

 Limited NRO

Survivability Above functions plus:

 Force 

Enhancement

 Force 

Enhancement

 Degrade 

Gracefully

Major Command or 

Unified Command

Control  Control Space

 Significant Force 

Enhancement

 Control Space

 Significant Force 

Enhancement
 Surveillance, 

Offensive, and 

Defensive 
Counterspace

Unified Command 

or Space Force

High Ground Above functions plus:
 Decisive Impact on

Terrestrial Conflict

 BMD

 Terrestrial Backups
 Distributed 

Architectures
 Autonomous Control
 Hardening
 Redundancy
 On -Orbit Spares

 Crosslinks

 Maneuver
 Less Vulnerable Orbits

 Stealth

 Attack Warning Sensors

 5 Ds: Deception, 
Disruption, Denial, 

Degradation, 
Destruction

 Reconstitution 
Capability

 Defense 

 Convoy

Above functions plus:
 Decisive Space -

to -Space and 

Space -to-Earth 

Force 
Application

 BMD

Space Force

Appropriate
Military
Organization
for Operations and
Advocacy 



Gain or Maintain

Space Control

Provide Freedom of

Action in Space for 

Friendly Forces

Deny Freedom of 

Action in Space to 

Enemy Forces

PROTECTION

Employ active and

Passive defensive

measures to ensure 

US and friendly space 

systems operate as 

Planned

SURVEILLANCE

Detect, identify, 

assess, and track 

space objects and 

events

PREVENTION

Employ measures to 

prevent adversary 

use of data or 

services from US and 

friendly space 

systems for purposes 

hostile to the US

NEGATION

Disrupt, deny, 

degrade, deceive, or 

destroy adversary 

space capabilities





Four Space Sectors

• Civil

• Commercial

• Intelligence

• Defense



Civil Sector Drivers
• STS Retirement

• ISS Operations and Retirement

• Reliance on foreign spaceflight providers

• NASA Exploration Vision 

– Vestiges of Bush initiative v Obama vision

• NASA budget and congressional direction

• International cooperation on vision

• Ares I and V contracts

• Commercial spaceflight providers

• NASA Science Vision

– JWST

– Climate change monitoring



Commercial Sector Drivers

• Telecommunications recovery and new 
services
– Fiber Optics v Satcom

• Launch Services
– Dec 04 Nat’l Space Transportation Policy

– Supply glut

– Insurance

– ITAR and export controls  

– Launch constraints

– Space tourism

• Remote Sensing
– PDD-23 and GWB Policies; EO way ahead 

– NGA: ClearView and NextView contracts
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Intelligence Sector Drivers

• Horizontal Integration
–Role of DNI, NRO, NGA, USD(I)

–Back to the Future of NRO?

• Young DSB Report: Future 
Imagery Architecture xcelled
–EO way ahead; gap mitigation

• Space Radar xcelled
–Replacement capabilities?

• AESA, DTED, SAR, and SMTI



Four Defense Space

Mission Areas

• Space Support

• Force Enhancement

• Space Control

• Force Application
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Defense Sector Drivers

• Recapitalization, Protection, Resilience

• Young DSB Report: SBIRS and EELV

• Increasing reliance on commercial 
SATCOM: 80% in OIF

– Transformational Communications 
Architecture: WGS, AEHF, no TSAT, 
capabilities for AISR, C/NOTM? 

• Replacement for SR capabilities, MTI? 

• Continuing organization and management 
issues: Space Commission, Young IAP, 
Schlesinger Nuc TF, SPR, QDR, HQ USAF
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Key Ongoing and Upcoming Issues

• Foster Better Integration of DOD and IC 
Acquisition and Operations

• Improve Space Situational Awareness

• Develop Space Professional Workforce

• Improve NSS Acquisition, Management, 
and Organization

• Create Operationally Responsive Space 
Capabilities

• Reform Export Controls

• Institutionalize Resilience and Protection 
Measures

• Become Selectively Interdependent with 
State-of-the-World International and 
Commercial Capabilities



Space Doves

• “Unlike the strategy for nuclear weapons, 

there exists no obvious strategy for 

employing space weapons that will 

enhance global stability.  If the precedent 

of avoiding destabilizing situations is to 

continue—and that is compatible with a 

long history of US foreign policy—one 

ought to avoid space-based weapons.”
– Lt Col Bruce M. Deblois, “Space Sanctuary,” APJ, 1998



Militarization Realists

• “fighting into space looks feasible and we 

should plan for the eventuality.  Fighting 

in space shows little promise, while 

fighting from space looks impractical for 

the foreseeable future, with or without 

treaties.”

– Maj William L. Spacy II, Does the United States 

Need Space-Based Weapons, 1999



Inevitable Weaponizers

• “we know that every medium—air, 
land and sea—has seen conflict.  
Reality indicates that space will be 
no different.  Given this virtual 
certainty, the United States must 
develop the means both to deter and 
to defend against hostile acts in and 
from space.”

– Space Commission Report, 2001



Space Hawks

• [concerted development of space 
weapons by the United States] “will 
buy generations of security that all 
the ships, tanks, and airplanes in the 
world will not provide. . . . Without it, 
we will become vulnerable beyond 
our worst fears.”

– Sen Bob Smith (R-NH) “Challenge of Space 
Power,” APJ, 1999



Five Potential Paths to Use of 

Space Weapons

Flag Follows 
Trade

5,000GPS-guided

Astropolitiks

Boost-Phase 
BMD

High-Altitude 
Nuclear 
Detonation

Slippery Slope



High-Altitude Nuclear 

Detonation

• Potential to Disable all Nonhardened LEO 
Satellites

• Prompt Kill for LOS; Effect falls with 1/R2

• Gradual Fatal Dose in Weeks to Months

• Potential for $100B+ in Damage

• Starfish Test July 1962; 1.4 MT

• Hardening Possible for 2-3% System 
Costs

– DTRA HALEOS Study, April 2001
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Slippery Slope

• Range of “weapon-like” options: 
5Ds, EW, Laser “Dazzling,” Space 
Mines, Many Residual Capabilities

• “If force application is construed 
broadly enough to include terrestrial-
based applications of military force 
aimed at affecting orbital systems 
and their use, one can argue that 
space warfare has already arrived 
even though no space-based 
weapons are currently deployed.”
– Barry D. Watts, The Military Use of Space, 2001



Boost-Phase BMD

• Space is Best Basing Mode for 
Global Boost-Phase Coverage; No 
Crisis Deployment or Contested 
Airspace/Littoral

• Limited Engagement Window (70-300 
sec); Predelegation or Man-in-the-
Loop?

• Even Limited BMD System can have 
Significant ASAT Capability

• Crisis Stability; Expense; 
Technologies



Flag Follows Trade

• Neomercantilist Military Protection of New 
Economic and Strategic Center of Gravity

• “Our investment in space is rapidly growing and 
soon will be of such magnitude that it will be 
considered a vital interest—on par with how we 
value oil today . . .”  “it is not the future of military 
space that is critical to the United States—it is the 
continued commercial development of space that 
will provide continued strength for our great 
country in the decades ahead.  Military space, 

while important, will follow.”
– General Howell M. Estes, III, 1998



Astropolitiks

• Withdraw from current OST-dominated space regime; 
establish benign free-market sovereignty in space

• Use current and near-term capabilities to seize military 
control of LEO

• Establish “a national space coordination authority” to 
“define, separate, and coordinate the efforts of commercial, 
civilian, and military space projects.”

– “The ultimate goal . . .is not the militarization of space.  
Rather, the militarization of space is a means to an end, 
part of a longer-term strategy.  The goal is to reverse the 
current international malaise in regard to space 
exploration, and to do so in a way that is efficient and 
that harnesses the positive motivations of individuals 
and states striving to improve their conditions.  It is a 
neoclassical, market-driven approach intended to 
maximize efficiency and wealth.”

– Everett C. Dolman, Astropolitik, 2001
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ASAT Arms Control Efforts

• Development and testing of ASAT 
capabilities not covered by OST or other 
space agreements

• Two-Track Diplomacy with three rounds of 
US-USSR ASAT negotiations 1978-79

• USSR testing moratorium 1982-86; 
Congressional restrictions on MHV ASAT 
testing

• DST was only “bucket” of AC that did not 
lead to agreements during 1980s-90s

• Ongoing PAROS and PPTW efforts at CD; 
UNGA Resolutions







DIA, Soviet Space Power Cover, 1987



Gorbachev at Energia Launch Pad, Tyuratam

(Baikonur Cosmodrome, Kazakhstan), May 1987







U.S. Army Homing Overlay Experiment, NASM
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• Conjunctions: close approaches, or potential collisions, between objects in orbit

• Propagators: complex modeling tools used to predict the future location of 

orbital objects; satellite operators currently use different propagators and have 

different standards for evaluating and potentially maneuvering away from 

conjunctions; maneuvering requires fuel and shortens operational life of 

satellites

• Ephemeris: Data and sets of variables that completely describe orbital paths; 

two-line element sets (TLEs) are most commonly used ephemeris data; much 

of this data is contained in the form of a satellite catalog; U.S. public catalog at 

space-track.org; other entities maintain their own catalogs

• Perturbations: Orbital paths constantly change, or are perturbed, by a number 

a factors including Earth’s inconsistent gravity gradient, solar activity, and the 

gravitational pull of other orbital objects.  Perturbations cause propagation of 

orbital paths to become increasingly inaccurate over time; beyond approximately 

four days into the future predictions about the location of orbital objects can be 

significantly inaccurate.  

• Commercial and Foreign Entities (CFE) Pilot Program: Established by 

Congress in 2004, extended to end of FY10; Dec 08 Unified Command Plan 

made STRATCOM responsible for SSA and also CFE a/o 1 Oct 09; now SSA 

Data Sharing Program

SSA Concepts and Jargon
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Current Debris Status and Issues; Nick Johnson 

Congressional Testimony, 28 Apr 09
• Debris environment spans 100-20,000+mi above Earth; debris mass <1oz-many tons 

• 4,600+ space missions since 1957; debris objects include defunct spacecraft, derelict launch 

vehicle orbital stages, intentional refuse, and products of more than 200 satellite explosions 

and collisions. 

• Today, U.S. Space Surveillance Network, managed by STRATCOM, tracks more than 21,000 

objects in Earth orbit (~95% is debris). However, SSN can only track larger pieces of debris, 

typically 10cm (4in) in diameter; debris as small as half an inch exceeds 300,000. Debris 

possesses tremendous energies, collision between debris only 0.5in and operational 

spacecraft has potential for catastrophic consequences.

• In 1995, NASA was first USG organization to establish formal space debris mitigation 

guidelines. In 2001, the U.S. Government Orbital Debris Mitigation Standard Practices, (based 

on NASA guidelines) adopted.  Fundamental elements of NASA guidelines adopted in 2002 

by IADC.  In 2007, UNCOPUOS and UNGA adopted similar guidelines. 

• NASA requires conjunction assessments for all its maneuverable spacecraft. Collision 

Avoidance maneuvers in last 12 months: EOS in LEO X2, TDRSS in GEO, ISS in LEO X2 

• 1961-96: average increase in catalogued debris was 270/year; 1996-06 rate dropped to only 

70/year; BUT Jan 07 Chinese ASAT Test and Feb 09 Iridium-Cosmos collision increased 

cataloged debris 40%; Chinese ASAT accounts for 25% of catalogued objects 

• Debris already present is sufficient to lead to more collisions and generate more debris; in the 

future, such collisions are likely to be principal source of new debris. Most effective means of 

limiting collisions is removing large “dead” satellites and rocket bodies.  However, remediation 

of near-Earth space environment presents substantial technical and economic challenges. 
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Strategy Framework for National Security Space

Space Policy Framework

National 

Space 

Policy

Space 

Transportation 

Policy 

Space-

based 

PNT

Policy

Commercial 

Remote 

Sensing 

Policy

National Policy

Space Policy

Illumination of Space 

Objects

Space Support Force Application

DoD Policy

Force Enhancement
Space Control

PNT

National Security Strategy
National Defense Strategy

National Military Strategy (NMS)

National Security Space Strategy

NMS for Space Operations 

National Security Space Plan

Space 

Exploration 

Policy

Norms - domestic and international law and guidelines 

National Intelligence Strategy

NIS for Space Operations SPR
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• Why a New National Space Policy?

• What Does it Change?

• Why Do You Care?

3 Questions

PPD-4
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1. New Administration

2. Evolving Strategic Context

3. Changing Space Domain

Why a New National Space Policy?

UNCLASSIFIED
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Congested & Contested?  Yes

• 2002 - Falun Gong reportedly began jamming  

and hijacking TV on Chinese COMSATs

• 2003 - Iran jams Telestar-12 & Iraqis jam GPS

• 2005 - Libya reportedly jams Telestar-12

• 2007 - China tests direct-ascent anti-satellite

• 2008 - Interference on Terra SAT & LANDSAT 

• 2009 - Iran launches experimental satellite

• 2009 - Iridium 33 – COSMOS 2251 collision 

• 2009 - North Korea space launch attempt fails

• 2010 – Chinese Interceptor test

• 2010 – Iranian SATCOM Jamming

 Space capabilities are vital to U.S. national and global interest, but face a wide 

range of maturing threats and challenges

• Congested - increased access to and use of space– orbital crowding; spectrum 

competition; debris; collision risk

• Contested - Adversaries continue to seek means to deny space advantages

Counter Space Threat Continuum

“United States national security is critically dependent on space capabilities,

and this dependence will grow.” National Space Policy, 2006
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Competitive?  Yes

http://www.afspc.af.mil/shared/media/document/AFD-100226-085.pdf
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UNCLASSIFIED

PPD-4

What Does it Change?



Key Changes

• Commercial and civil emphasis

• Goal of greater/expanded international cooperation

• Desire for norms of responsible behavior in space

• Opened door to arms control discussions

• Focus on assurance mission-essential functions (vice 

space protection)

• [classified language made some changes too] 

…some things didn’t change:

– Acquisition

– Space Pros (STEM)

– ITAR

– Etc…

65
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UNCLASSIFIED

UNCLASSIFIED

PPD-4

Why Do You Care?



Februar

y

April June August

Intend to put our money where our strategy is…

67

National Space Policy 

Space Posture Review (Final Report)

National Security Space Strategy

SPR Informed Congressionally Directed Activities (i.e. 15 yr Investment Plan)

March May July

OSD Guidance (GEF, GDF, etc)



This Policy Will Drive Greater Changes (Ex:  NSSS)

• NSSS (planned for release late Aug / early Sept)

– Closes out SPR and links strategic direction to programmatics

– Objectives:

• Strengthen safety, security, stability in space

• Maintain and enhance strategic advantages 

• Energize the industrial base

– Approaches (the Five P’s):

• Promote responsible use of space

• Provide improved U.S. capabilities

• Partner with other responsible nations, international organizations, 

and commercial firms

• Prevent and deter (deter = key concept) attacks on space 

infrastructure

• Prepare for attacks and operations in a degraded environment

68



5 Ps

• Promote responsible use of space

– Norms of behavior or “rules of the road”

– Code of conduct

• Debris

• Interference

• KE ASAT test ban?

• Proximity ops?

– Arms control????

• What is a weapon?

• How do you verify?

• What is equitable?

69

Best chance for early success.

More questions than answers right now…



5Ps

• Provide improved U.S. capabilities

– Our strategy requires a paradigm shift

– The new policy does not have these words=“Freedom of 

Action”

• But…in order the lead a coalition of space-faring 

nations…and have something enticing to bring players 

to the table (read “hooked” on our space stuff), we must 

still be IN THE LEAD in some areas

– So the paradigm shift is from: space dominance and 

cooperate with nobody….

– To:  maintain enough strategic advantage to support 

national needs while sharing state of the world capabilities 

to create mutual dependencies and cost sharing
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5Ps

• Partner with other responsible nations, 

international organizations, and commercial 

firms

– Push toward greater interoperability, integration, 

and reliance on international and commercial 

partners

• Shared constellations (WGS model)

• Interoperable terminals (i.e. Galileo/GPS user equip)

• Jointly developed constellations (JSF-like model)

• Innovative commercial opportunities (hosted payloads)

71



5Ps

• Prevent and deter attacks on space 

infrastructure

– Achieve deterrence effects in space

• More distributed, robust architectures to deny benefits 

of attack

• Impose costs / deny

– Also seek to deter aggression against commercial 

and international assets the United States relies on

• SATCOM (SES, Intelsat, Eutelsat, Inmarsat, etc)

• International capabilities that we rely on (Skynet in the 

future?)
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5Ps

• Prepare for attacks and operations in a degraded environment

– Greater resilience of U.S. capabilities

• Distribute capabilities across more platforms (hosted payloads)

• Responsive alternatives for augmentation / reconstitution (ORS)

– Distribute capabilities across partners’ platforms

• Strategic partnerships with commercial firms (“CRAF for space”?)

– Maintain mission-effective alternatives for operations in a degraded space 

environment

• Re-learn to fight and win without less/hampered space capes

• Cross-domain solutions (i.e. air comm layer)

• Strategic messaging of U.S. ability to succeed in degraded space 

environment (benefit denial)

73
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Backup Slides


