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USAF Unmanned Aircraft Systems Flight Plan 2009-2047 
Executive Summary 

 

Unmanned aircraft systems (UAS) and the effects they provide have emerged as one of the most ñin 

demandò capabilities the USAF provides the Joint Force.  The attributes of persistence, endurance, 

efficiency, and connectivity are proven force multipliers across the spectrum of global Joint military 

operations.  This document presents a USAF Unmanned Aircraft Systems Flight Plan 2009 to 2047.  It is 

an actionable plan, characterized by Doctrine, Organization, Training, Materiel, Leadership and 

Education, Personnel, Facilities, and Policy (DOTMLPF-P) recommendations, balancing lessons learned 

with future requirements.  The vision is the USAF postured to harness increasingly automated, modular, 

globally connected, and sustainable multi-mission unmanned systems resulting in a leaner, more 

adaptable and efficient air force that maximizes our contribution to the Joint Force.    

The USAF UAS Flight Plan describes a family of unmanned aircraft consisting of small man-portable 

vehicles, including micro and nano-sized vehicles, medium ñfighter sizedò vehicles, large ñtanker sizedò 

vehicles, and special vehicles with unique capabilities, all including autonomous-capable operations. The 

concept is to build a common set of airframes within a family of systems with interoperable, modular ñplug 

and playò payloads, with standard interfaces, that can be tailored to fit one or more USAF core functions 

in support of the Joint Forceôs priorities.   

The methodology behind this Flight Plan was to integrate present and anticipated future requirements 

from across the Combatant Commands, Office of the Secretary of Defense, and the other Services. The 

USAF core functions were used to define desired unmanned aircraft capabilities and effects.  

Recommendations for synchronized and sequenced DOTMLPF-P solutions are provided to help ensure 

that Unmanned Aircraft Systems (UAS) continue to be the Joint Force multipliers and enhancers they are 

today while carefully bounding risk. 

Specific policy implementation will ensure that the USAF is capable of leading, investing, acquiring, and 

employing UAS.  Recommended actions include the creation of a high fidelity simulator with the goal of 

transitioning to simulator-only operator initial qualification training (IQT); establishing standard UAS 

interface data rights for the fielding of service-oriented open-system architectures; developing and 

procuring new command and control systems based on new open architecture; implementing 

independent logistics assessments (ILA); demonstrating and implementing technologies supporting 

airborne sense and avoid (ABSAA), auto takeoff and land capability (ATLC), small unmanned aircraft 

systems (SUAS) air launched capability, electronic attack (EA) capability for UAS, high altitude airships 

(HAA) and tech demonstration of MQ-M (medium sized) like modular payloads for UAS. These actions 

will be linked with other Service efforts whenever practical to provide truly Joint capabilities to the 

warfighter at the lowest total cost. 

It is imperative to develop Airmen who are experienced in UAS employment and operations.  Employment 

of these systems is increasingly complex and personnel require the necessary training and opportunities 

for advancement that will create a cadre of future USAF leaders.  This flight plan presents options for 

UAS career paths to build a foundation for the development of officer and enlisted aircrew with UAS 

experience.  Such a path is needed to meet the future challenges facing the USAF and the Joint Force 

through 2047. 

 

_________________________________                         _______________________________ 
Michael B. Donley                                                              Norton A. Schwartz 
Secretary of the Air Force                                                  General, USAF 
                                                                                           Chief of Staff 
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1. INTRODUCTION 

1.1 Purpose  

This Flight Plan is an actionable plan to achieve the USAF vision for the future of UAS. The USAF will 

implement the actions described within to evolve UAS capabilities.  Given the dynamic nature of 

emerging technologies, this Flight Plan is a living document crafted to be updated as benchmarks are 

achieved and emerging technologies proven.  Specifically, this plan outlines initiatives from 2009 to 2047 

in DOTMLPF-P format that balance the early USAF unmanned lessons learned with current and 

emerging unmanned technology advancements.  This inaugural plan focuses all USAF organizations on a 

common vision.  The outline and milestones will be articulated with greater specificity through 

collaborative efforts. The vision is for a USAF positioned to harness increasingly automated, modular, and 

sustainable UAS  resulting in leaner, more adaptable and tailorable forces that maximize the effectiveness 

of 21
st
 Century airpower.    

 

1.2 Assumptions  

Ten key assumptions guided the development of the flight plan:  

1. Integration of manned and unmanned systems increases capability across the full range of military 

operations for the Joint fight. 

2. UAS are compelling where human physiology limits mission execution (e.g. persistence, speed of 

reaction, contaminated environment). 

3. Automation with a clear and effective user interface are the keys to increasing effects while potentially 

reducing cost, forward footprint, and risk. 

4. The desired USAF outcome is a product of the ñsystemò of capabilities (payload, network, and 

Processing, Analysis and Dissemination (PAD)) and less a particular platform. 

5. Modular systems with standardized interfaces are required for adaptability, sustainability, and 

reducing cost. 

6. Agile, redundant, interoperable and robust command and control (C2) creates the capability of 

supervisory control (ñman on the loopò) of UAS. 

7. DOTMLPF-P solutions must be synchronized. 

8. Industry will be able to deliver the needed technology in time for system development. 

9. The range, reach, and lethality of 2047 combat operations will necessitate an unmanned system-of-

systems to mitigate risk to mission and force, and provide perceive-act line execution.  

10. The benchmarks outlined in this Flight Plan are achievable within USAF budgetary constraints. 
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1.3 Vision 

 

This Flight Planôs vision is for a USAF:  

 

- Where UAS are considered viable alternatives to a range of traditionally manned 

missions. 

- That harnesses increasingly automated, modular and sustainable systems that retain our 

ability to employ UASs through their full envelope of performance resulting in a leaner, 

more adaptable, tailorable, and scalable force that maximizes combat capabilities to the 

Joint Force. 

- Teaming with the other Services, our allies, academia, and industry to capitalize on the 

unique combination of attributes UAS provide: persistence, connectivity, flexibility, 

autonomy, and efficiency. 

- That strives to get the most out of UAS to increase joint warfighting capability, while 

promoting service interdependency and the wisest use of tax dollars. 

2. BACKGROUND 

2.1 Basic Environment 

UAS have experienced explosive growth in recent history, providing one of the most ñin demandò 

capabilities the USAF presents to the Joint Force.  The attributes of persistence, efficiency, flexibility of 

mission, information collection and attack capability have repeatedly proven to be force multipliers across 

the spectrum of global Joint military operations.  UAS not only provide information to senior operational 

decision makers, but also directly to Joint and Coalition forces operating in the field or in congested urban 

environments.  UAS can aid forces in combat and perform strike missions against pre-planned or high-

value opportunities, minimizing risk of collateral damage when it is a major consideration.  UAS also have 

the ability to take advantage of the capability inherent to the Remote Split Operations (RSO) concept to 

flex assets between areas of responsibility (AORs) based on Joint Force Commander (JFC) and SECDEF 

priorities.  Most USAF UAS are operated beyond line of sight (BLOS) from geographically separated 

location; therefore producing sustained combat capability more efficiently with a reduced forward 

footprint.  

 

2.2 UAS Characteristics 

An unmanned aircraft is not limited by human performance or physiological characteristics.  Therefore, 

extreme persistence and maneuverability are intrinsic benefits that can be realized by UAS.  Given that 

they are unmanned, potential UAS operational environments can include contested and denied areas 

without exposing a crew to those risks.  Further, the size of the aircraft is not constrained by life support 

elements and size of the person.  Ultimately unmanned airpower can be carried in a backpack with 

commensurate capabilities.  

 

Future UAS will require access to an interoperable, affordable, responsive and sustainable tactical 

network system of systems capable of satisfying Service, Joint, Interagency, and Coalition tactical 

information exchanges.  This tactical network system will be distributed, scalable and secure.  It includes, 

but is not limited to, human interfaces, software applications and interfaces, network transport, network 

services, information services and the hardware and interfaces necessary to form a complete system that 

delivers tactical mission outcomes.  The tactical network system operates as independent small combat 

sub-networks connected to each other and to the Global Information Grid (GIG).  The advantages of this 

structure make worldwide real-time information available to the pilot as well as worldwide real-time 

dissemination of information from the UAS.  Terrestrial based resources and connectivity allow 

specialized skills to be called upon on demand when and where needed.  
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UAS increase the percentage of assets available for operations due to their distributive nature.  It may be 

possible for initial qualification training of UAS crews to be accomplished via simulators almost entirely 

without launching an aircraft, enabling a higher percentage of aircraft to be combat coded and available 

for other operations.  The resulting deployment and employment efficiencies lend greater capability at the 

same or reduced expense when compared to manned equivalents.   

UAS will adopt a UAS Control Segment (UCS) architecture that is open, standard, scalable and will allow 

for rapid addition of modular functionality.  This architecture will enable the warfighter to add capability, 

offer competitive options, encourage innovation and increase cost control.  It can also dramatically 

improve interoperability and data access, and increase training efficiencies.  Flexibility will allow adapting 

the man-machine interface for specific Military Serviceôs Concept of Operations (CONOPS) while 

maintaining commonality on the underlying architecture and computing hardware.  Furthermore, a 

Department of Defense (DoD) architecture utilizing a core open architecture model will allow competition 

among companies to provide new tools like visualization, data archiving and tagging, and auto tracking. 

As technologies advance, UAS automation and hypersonic flight will reshape the battlefield of tomorrow.  

One of the most important elements to consider with this battlefield is the potential for UAS to rapidly 

compress the observe, orient, decide, and act (OODA) loop.  Future UAS able to perceive the situation 

and act independently with limited or little human input will greatly shorten decision time.  This Perceive-

Act line is critical to countering growing adversary UAS threats that seek automation capabilities (ref. 

Annex 1).  As autonomy and automation merge, UAS will be able to swarm (one pilot directing the actions 

of many multi-mission aircraft) creating a focused, relentless, and scaled attack.  

3. PROCESS 

3.1 Methodology 

The unique characteristics and attributes inherent in UAS provide the basis to determine future missions 

where UAS would enhance Joint Forces combat effectiveness.  The goal of this process was to 

determine appropriate mission areas where UAS would best serve the JFC.  The relevant mission areas 

were then prioritized based on inherent UAS capabilities and limitations.  Actions required to achieve 

these capabilities were viewed through the lens of Joint DOTMLPF-P to articulate the USAF decisions 

required to achieve the requisite capabilities.  Since the Flight Plan spans all systems across all potential 

missions over a 40-year period, the solutions are assembled as a portfolio of capability milestones over 

time.  It is important to note that this is not a Capabilities Based Assessment (CBA). However, this 

process provides the initial steps for future CBAs and analysis. 

 

The UAS Flight Plan development process consisted of five primary steps:  

Step 1: Define UAS-enabled Mission Areas. 

Joint strategic documents were reviewed to identify mission areas where UAS could best serve the Joint 

Force.  The Joint Capability Areas (JCA) describes the portfolios of capabilities that are then applied to 

meet DoD challenges.  Services then link their core functions to the JCAs to identify how they contribute 

to these Joint capabilities.  The USAF core functions are: Nuclear Deterrence Operations, Air Superiority, 

Space Superiority, Cyberspace Superiority, Command and Control, Global Integrated Intelligence 

Surveillance and Reconnaissance, Global Precision Attack, Special Operations, Rapid Global Mobility, 

Personnel Recovery, Agile Combat Support and Building Partnerships.  These are broken down further 

into means (capabilities and associated mission areas) to support the Joint capabilities.  In this process, 

each of the USAF core functions and the associated means were assessed to determine those that UAS 

attributes would best support.  This resulted in a list of current and emerging USAF UAS-enabled core 

functions and means.  The UAS-enabled USAF means were then mapped to Combatant Command 

(COCOM) Integrated Priority Lists (IPLs) to determine the capabilities and mission areas that could be 

enhanced by future UAS technology investments. 
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 Step 2:  Apply Capabilities Review and Risk Assessment (CRRA) results to identify near- and far-term 

operational gaps and shortfalls to the defined UAS-enabled mission areas. 

The above UAS-enabled mission areas were then compared against the results of the CRRA to 

determine where UAS technologies provide the greatest potential to mitigate gaps and shortfalls to the 

Joint Force. This resulted in a list of UAS-enabled capability areas. 

Step 3: Prioritize UAS-enabled capability areas. 

The capabilities were sorted first by whether they were priority shortfalls for both the COCOM and the 

USAF and then by the likelihood an investment in UAS technology could address the shortfall.  Given the 

weighted priority of the capability and the severity of the shortfalls (as identified in the CRRA), prioritized 

capabilities and operational mission requirements for UAS investment were developed.  

Step 4: Develop Capability Portfolios. 

The prioritized UAS-enabled capability areas were analyzed against a list of potential technologies, 

activities or process changes where execution of, or investment in those changes would impact UAS 

functionality, management or employment.  The capabilities were articulated in DOTMLPF-P format and 

then linked with dependent activities.  Sets of dependant activities that aggregately achieved a definable 

step toward the Flight Plan vision were designated as a capability portfolio.  The resulting portfolios form 

a critical path that lead toward the UAS Flight Plan vision.    

Step 5: Determine immediate Action Plan. 

Using the capability portfolios, prioritized near- to mid-term, USAF DOTMLPF-P courses of action were 

assessed for resources and time anticipated to implement or effect the necessary change.  These 

courses of action were shared with other Services to identify potential areas for teaming.  Some of the 

critical and time-sensitive courses of action require immediate action.  This set of immediate actions was 

then presented as a decision briefing to USAF Senior Leaders. 

3.2 Implementation Plan 

The Deputy Chief of Staff for ISR (DCS/ISR) (HAF/A2) will present UAS issues for decision through the 

normal corporate processes and timelines.  Technology development areas will be integrated through the 

Air Force Research Laboratory (AFRL) Focused Long Term Challenges (FLTC) process.  Updates on 

UAS actions and decisions required of SECAF/CSAF will be presented on a quarterly basis.  HAF A2 will 

ensure that the updates are approved across the applicable Deputy Chiefs of Staff and MAJCOMS before 

they are presented. 

3.3 Roles and Responsibilities 

The USAF initially relied upon a cross-matrixed USAF UAS Task Force to invigorate the nascent UAS 

expertise.  The FY10 Program Objective Memorandum (POM) continues funding for this organization. 

Subsequent annual iteration of the UAS Flight Plan process methodology described above ensures a 

USAF postured to harness increasingly automated, modular and sustainable UAS resulting in leaner, 

more adaptable and efficient forces that maximize our contribution to the Joint Force.    

3.4 DOTMLPF-P Immediate Actions: 

The following DOTMLPF-P immediate actions were identified.  These initiatives are not the 

comprehensive list of what must be done for the programs but are intended to show the initial steps 

toward the flight plan vision.  As such they will be accomplished if funding and resources can be identified 

after they are prioritized relative to the existing program development actions: 

D:  Assess options for UAS units to support multiple Combatant Commanders (CCDRs) by 4QFY10 

O:  Focus Aeronautical Systems Center (ASC) on all components of all types of UAS including Small UAS 

(SUAS) and High Altitude Airship (HAA) for more effective development and acquisition by 4QFY09 

(test-bed for Life Cycle Management Excellence) 
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O:  Stand up two SUAS squadrons by FY10 

T:  Demonstrate High Fidelity Simulator: Up to 100% Initial qualification training (IQT) (MQ-1/9, RQ-4) by 

4QFY10 

M:  Demonstrate onboard Airborne Sense and Avoid (ABSAA) 3QFY10 

M:  Implement improved Multi-Aircraft Control (MAC) in MQ-1/MQ-9 ground control stations (GCS) by 

4QFY10 

M:  Demonstrate enhanced MAC technology and Concept of Employment (CONEMP) for Airborne 

launched SUAS from MQ-1/9 class UAS, for UAS MAC-like teaming and enhanced ñthrough-the-

weatherò intelligence, surveillance, and reconnaissance (ISR) in 4QFY10  

M:  Demonstrate an interoperable, standards-based, Service-oriented open architecture command and 

control for MQ-1B/C, MQ-8, MQ-9, RQ-4 by 3QFY10 

M:  Demonstrate HAA UAS in 3QFY09 

M:  Concept demonstration of MQ-medium-sized (MQ-M)-like modular capability in FY10 

M:  Demonstrate MQ-9 Auto Takeoff and Landing Capability (ATLC) by 4QFY10  

M:  Implement protected communications for MQ-1 and MQ-9 by FY14  

M:  Demonstrate UAS Electronic Attack (EA) Capability for MQ-9 by 4QFY10 

L:  UAS Leaders: Develop, promote and assign leaders with UAS experience to key enterprise positions 

as soon as possible 

L:  Define UAS personnel career paths, training and sourcing by 1QFY10 

P:  Airspace Integration: Propose comprehensive National Airspace Integration Policy to the Office of the 

Secretary of Defense (OSD) by 4QFY09 

P:  Review and provide product support and Independent Logistics Assessment (ILA) policy guidance for 

future systems fielded through the rapid acquisition process; publish interim guidance by 1QFY10 

P:  Validate Flight Plan through Joint Capability Integration Development System (JCIDS) by 4QFY09 

P:  Define UAS personnel Air Force Specialty Codes (AFSC) career paths, training and sourcing by FY10 
 

3.5 DOTMLPF-P Future Portfolio Actions 

The immediate actions enable the evolution of the capabilities outlined in Annex 4.  Over time, families of 

small, medium and large systems will be developed to become capable of supporting most air missions.  

To achieve this, the flight plan identifies two common attributes that will be realized over time through 

technological advancement.  First, modularity provides a way to upgrade, augment or replace 

technologies while preserving the bulk of oneôs investment.  Systems can be managed as a portfolio of 

potential capabilities able to adjust quickly to the battlefield needs and to grow and adapt as these needs 

evolve.  Secondly, advances in computing speeds and capacity over time will enable systems to make 

some decisions and potentially act on them without requiring human input. Policy, legal considerations, 

CONOPS and doctrine will determine the level of human input required for specific aspects of missions.  

The interdependent DOTMLPF-P steps describe the increments of capabilities achieved through the 

development of these attributes over time.   

 

4. EFFECTIVE DATE:  

This document is the United States Air Force Unmanned Aircraft Systems (UAS) vision (2009-2047).  

This UAS Flight Plan (FP) is effective upon receipt.  Direct Liaison Authorized (DIRLAUTH).   
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5. OFFICE OF PRIMARY RESPONSIBILITY (OPR): 

The office of primary responsibility for implementing this plan, institutionalizing UAS, and coordinating 

approval of any updates is Colonel Eric Mathewson, HAF A2U.  Colonel Mathewson can be reached at 

703-601-4084.   

6. ADDITIONAL REQUIREMENTS: 

a. Modifications to the flight plan will be coordinated through the HAF A2U. 

b. Annex 5, lists the actions the USAF could undertake to accomplish USAF UAS transformational 

goals and provides specific guidance to implement the actions as approved.  

 





Air Force UAS Flight Plan 

 - 21 - 

 ANNEX 1- DOTMLPF-P ASSESSMENT OF UAS THREATS- Classified 

 

1.1 Threats 

1.2 Vulnerabilities 
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ANNEX 2- GAPS AND SHORTFALLS-Classified  

 

2.1 Application of Gaps and Shortfalls 
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ANNEX 3- CURRENT PROGRAMS 

 

Figure 1: Joint UAS Group Classification (JCOE CONOPS) 

3.1 Small UAS (SUAS)  

Small UAS represent a profound technological advance in air warfare by providing not only the 
commander, but individual service membersô life-saving situational awareness.  The need for situational 
awareness and full-motion video (FMV) dominates urgent requests from the field.  The USAF recognized 
the unique utility and capabilities of SUAS during initial phases of Operation IRAQI FREEDOM (OIF) 
where the USAF purchased Pointer SUAS for combat control units. Furthermore, the SUAS Family of 
Systems (FoS) represents a unique approach and challenge to the larger manpower structures 
supporting UAS operations.  SUAS are highly effective in supporting integrated manned and unmanned 
mission sets beyond those met by the MQ-1/9 and RQ-4. 
 
Battlefield Airman Targeting Micro Air Vehicle (BATMAV)  
Wasp III 
The Wasp III is a hand-launched, horizontal-landing SUAS that carries an integrated forward and side-
looking electro optical (EO) camera with pan, tilt and zoom.  This modular payload is swappable with an 
infrared (IR) imager.  The aircraft can be manually flown or programmed with GPS-based autonomous 
navigation to perform day or night reconnaissance and surveillance missions at low altitude within a range 
of three miles.  The current purchased inventory is 221 systems with 442 aircraft.  Wasp III is funded 
through USAF Special Operations Command (AFSOC) funding lines, using an Indefinite Delivery, 
Indefinite Quantity (IDIQ) contract to accommodate rapid technology and development changes.  This 
contract is used by all service components in Special Operations Command (SOCOM) to purchase 
SUAS. 
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Wasp III has the following performance: 
Altitude: Max 1,000 ft ;   Normal Operations:  50-150 ft 
Range:  3 miles;   Endurance:  45 minutes 
Maximum Speed:  40 mph;   Cruise speed:  20 mph 
 
Force Protection Airborne Surveillance System 
RQ-11 Raven 
The Raven is a hand-launched, deep stall vertical landing SUAS (Group 1) that carries a dual forward and 
side-looking pan/tilt/zoom EO camera and an IR camera.  The aircraft can be manually flown or 
programmed with GPS-based autonomous navigation to perform day or night reconnaissance and 
surveillance missions at low altitude within a range of 7 to 10 miles.  The current purchased inventory is 
36 systems with a total of 108 aircraft. 
 
Raven has the following performance: 
Altitude: Max 14,000 ft;  Normal Operations:  150-500 ft 
Range:  7-10 miles;   Endurance:  60-90 minutes 
Maximum Speed:  60 mph;  Cruise speed:  27 mph 
 
Scan Eagle interim solution: 
The Scan Eagle is a catapult-launched, SkyHook land/retrieval SUAS (Group 2) that carries an inertially 
stabilized camera turret containing an EO or IR camera that provides a persistent stare capability and 
small vehicle resolution from up to five miles away. The aircraft can be semi-manually flown by human 
operators or programmed with GPS-based autonomous navigation to perform real-time situational 
awareness missions and force protection information missions at low altitude with a range of 68 miles. 
The current inventory is one system with six aircraft. 
 
Scan Eagle has the following performance: 
Altitude: Max 16,500 ft;   Normal Operations:  1000 ï 2,500 ft 
Range:  68 miles ;  Endurance:  20+ hrs 
Maximum Speed: 80 mph;  Cruise speed:  55 mph 
 
Raven and Scan Eagle systems have both been purchased with Global War on Terrorism (GWOT) 
supplemental funding. 

3.2 Medium UAS 

MQ-1 Predator: 
The Predator is an armed, multi-role, long endurance UAS (Group 4) that carries an EO/IR payload, laser 
target marker, laser illuminator and signal intelligence (SIGINT) payloads. Rated USAF pilots fly these 
aircraft by one of three methods. These methods are: manual flying, semi-autonomous monitored flight 
and pre-programmed flight. With two data link options, Predators can be flown LOS within approximately 
100 miles of the launch and recovery base or flown BLOS via satellite datalinks.  Missions can be 
controlled from the launch base or through remote split operations (RSO) from worldwide-based mission 
control elements.  The crew and aircraft can re-role to any component of the kill chain during one mission 
while performing the following missions and tasks: intelligence, surveillance, reconnaissance (ISR), close 
air support (CAS), combat search and rescue (CSAR) support, precision strike, buddy laze, convoy 
overwatch, raid overwatch, target development, and terminal air control.  Predators are used primarily for 
persistent ISR functions.  The Predator force objective is 185 aircraft, funded through the Military 
Intelligence Program (MIP). 
 
The Predator has the following performance: 
Max Altitude: 25,000 ft ;  Employment altitude:  10,000-20,000 ft 
Max speed:  120   KIAS;   Loiter speed:  80 KIAS 
Operational Endurance:  22 hrs 
Max payload: 300 lbs externally 
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MQ-9 Reaper: 
The Reaper is an armed, multi-role, long endurance UAS that carries an EO/IR payload, laser target 
marker, laser illuminator and synthetic aperture radar (SAR). Seven external hard points allow an open 
architecture variety of weapon and SIGINT payloads to be carried.  Rated USAF pilots fly these aircraft by 
one of three methods. These methods are: manual flying, semi-autonomous monitored flight and pre-
programmed flight. With two data link options, Reapers can be flown LOS within approximately 100 miles 
of the launch and recovery base or flown BLOS via satellite datalinks.  Missions can be controlled from 
the launch base or through remote split operations (RSO) from worldwide-based mission control 
elements.  The crew and aircraft can re-role to any component of the kill chain during one mission while 
performing the following missions and tasks: ISR, CAS, CSAR support, precision strike, buddy laze, 
convoy overwatch, raid overwatch, target development, and terminal air control.  Reapers are used 
primarily for persistent strike functions while possessing loiter time for ISR functions as well. The Reaper 
FY10 force objective is 319 aircraft.  This will enable a transition plan for growth to 50 Reaper and 
Predator combined combat air patrols (CAP) by 4QFY11 and all Reaper by FY16. 
 
The Reaper has the following performance: 
Max Altitude:  50,000 ft ;   Employment altitude:  25,000-30,000 ft 
Max speed:  240 KIAS ;  Loiter speed:  100 KIAS 
Operational endurance:  18 hrs 
Max payload: 3000 lbs externally 

3.3 Large UAS 

RQ-4 Global Hawk: 
The Global Hawk can be operated LOS or BLOS and transmit its data to the USAF Distributed Common 
Ground System (DCGS) or other nodes including the Army tactical exploitation system (TES) for 
exploitation and dissemination. The Global Hawk force structure contains two baseline models, RQ-4A 
and RQ-4B, in 4 production blocks, funded by the Military Intelligence Program (MIP). 
 

Seven RQ-4A Block 10 aircraft are equipped with EO, IR, and SAR sensors.  Six RQ-4B Block 20 aircraft 

will be equipped with the Battlefield Airborne Communications Node (BACN).  BACN provides a Tactical 

Data Link gateway between Link 16, the Situation Airborne Data Link (SADL) and the Integrated 
Broadcast System (IBS). Through BACN, users of these three systems can share information and form a 
common tactical picture. Further, BACN provides an Internet Protocol based networking capability so 
military networks can interface and share content across both secure and open internet connections.   
BACN provides the capability to "cross-band" military, civilian and commercial communications systems.  
Further, BACN allows soldiers on foot, or platforms without advanced communications systems to 
connect via cellular phones, existing narrow band radios, or even an airborne 802.11 to the battle field 
network.  Forty-two RQ-4B Block 30 aircraft will have the Enhanced Integrated Sensor Suite (EISS) with 
EO, IR, and SAR and the Airborne Signals Intelligence Payload (ASIP) for SIGINT collection.  Twenty-two 
RQ-4B Block 40 aircraft will have the Multi-Platform Radar Technology Insertion Program (MP-RTIP) 
payload; planned capability includes Active Electronically Scanned Array (AESA) radar with concurrent 
high-resolution SAR imagery, high-range-resolution (HRR) imagery, and robust Ground Moving Target 
Indicator (GMTI) data. 

 
The ground stations (10 for the multi-INT systems; 3 for the Block 40) consist of a Launch and Recovery 
Element (LRE) and the Mission Control Element (MCE).  The crew is two pilots (1 for MCE, 1 for LRE), 
one sensor operator, and additional support that include one Quality Control (QC) manager, and one 
communications technician. 
 
The Global Hawk has the following performance: 
Max Altitude:  65,000 ft (Block 10), 60,000 ft (Blocks 20/30/40)  
Max speed:  340 KTAS (Block 10), 320 KTAS (Blocks 20/30/40)  
Max endurance: 28 hrs   
Max payload:  2,000 lbs (Block 10), 3,000 lbs (Blocks 20/30/40) 
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3.4 GWOT - Supplemental to Baseline Funding 

The Predator program has surged its combat air patrol count more than 520 percent since the beginning 
of the GWOT.  Much of the bill for this surge has been paid through GWOT supplemental funding to cover 
UAS operational flying hour expenses, rapid materiel upgrades and satellite communications (SATCOM) 
data link expenses.  As the Predator and Reaper programs transition into the future of global security, 
their respective funding is also transitioning into stabilized base line programming.  This ñSupp-to-Baseò 
transition, requested by the SECAF, is currently being evaluated through departmental assessments of 
funding needs.  Predator and Reaper Supp-to-Base funding information will be forthcoming in the final 
report by SAF/FMB.  
 
The RQ-4 Global Hawk has no current supp-to-base funding requests. 
 
GWOT funding is now transitioning to Overseas Contingency Operations (OCO) funding.  

3.5 Manpower 

 USAF UAS GOAL:   
50 MQ-1/9 CAPs, 3 RQ-4 CAPs by FY11, and 14 Groups of 1-3 SUAS 
50 MQ-9 CAPs, 9 RQ-4 CAPs by FY16, and 14 Groups of 1-3 SUAS 
 
The Secretary of Defense in response to COCOM critical FMV needs directed that Services maximize 
UAS procurement and fielding.  The USAF identified the maximum manufacturing production rates of 
critical system components to establish the USAF UAS goals.  The UAS TF works in close conjunction 
with HQ AF/A1, AFSOC, ANG, AFRC and other Major Commands (MAJCOMs) to determine the total 
UAS community end-strength to meet the USAF UAS goals mentioned above. Like all combat aircraft, 
UAS require personnel with sufficient skills in sufficient numbers to perform their tasks. Currently, 
increased system and mission complexity requires more advanced training. Similar personnel models 
used for manned platforms with regard to duty day and levels of supervision are applicable to UAS.  This 
applies to maintenance, operators, intelligence and support personnel.  The USAF used these models to 
determine the manpower required to achieve their goals. The largest manpower requirements include: 
Pilots (~1650), Sensor Operators (SO) (~1440), Mission Intel Coordinators (~900), PAD (~5300), 
Maintainers (~5500), and SUAS Operators (~680) for a total UAS community of nearly 15,000 Airmen.   
 
Medium and Large UAS PILOTS:  Currently, the USAF UAS pilot force is approximately 100 short of its 
Group 4 and 5 requirements. The requirement is to expand to over 1,100 crews in the next 3-5 years.  
Historically, the USAF manned UAS units using experienced pilots. This strategy accommodated the 
rapid acquisition and fielding of an Advanced Concept Technology Demonstration (ACTD).  It allowed for 
short IQT programs (approximately 3 months) and allowed for an immediate injection of the pilots into a 
near-solo combat environment (e.g. no experienced flight lead or aircraft commander).  However, recent 
growth has rendered this strategy unsustainable.  The USAF has researched multiple options to the 
challenges of sourcing, training, sustaining and ñnormalizingò of UAS pilots.  The two primary options that 
were developed for final consideration are described below.  The USAF elected to conduct a ñBeta Testò 
to determine the viability of option 1 (described below); this is the only option the AF is currently 
evaluating.  Another option that was considered (option 2) is also described below and is provided for 
informational purposes only. 
 
OPTION 1 ï Non-traditional pilot:  The USAF is testing a completely new training program with the goal 
to develop a UAS pilot career field with specialized UAS training distinct from current manned aircraft pilot 
training.  A non-traditional pilot training path creates an additional source of UAS operators and relieves 
the UAS manpower burden on the current Specialized Undergraduate Pilot Training (SUPT) pipeline.  
Furthermore, training can be specifically tailored to the needs of the UAS community.    
 
OPTION 2 - Irregular Warfare (IW) Pilot Track:  An alternative option for a 5

th
 track out of SUPT tailored 

for UAS pilots is supported by the Combat Air Forces (CAF).  SUPT students would graduate after the T-6 
phase with an instrument rating and finish training at a UAS formal training unit (FTU).  These pilots would 
be capable of filling all Group 4 and 5 UAS requirements as well as manned IW platforms such as MC-



Air Force UAS Flight Plan 

 - 29 - 

12W.  HAF/A3/5 in conjunction with the applicable MAJCOMS would determine any applicable ñratedò 
requirements these pilots could also perform. This option validates USAF commitment to IW as a core 
USAF mission.  
 
Medium and Large UAS SO:  USAF UAS Sensor Operators (SO) traditionally came from the intelligence 
1N1 Imagery Analyst community (approximately 90%).  There is an increased emphasis from the field for 
a more aviator centric career field similar to the 1A4 Career Enlisted Aviator (CEA) community.  The 
USAF reviewed this issue and determined that while UAS SO tasks do demand an aviation-mindset and 
training, they are not airborne duties.  Though the skills for UAS SO and 1A4XX are nearly a match, the 
risks of UAS SO are less than airborne duty.  Requiring an aviator for this duty is unnecessary.  To best 
manage the SO personnel training and development, CSAF established a new UAS SO career field 
(1U1X1).  
  
Medium and Large UAS MISSION INTELLIGENCE COORDINATORS: The mission intelligence 
coordinator position was created in response to the ever increasing demand on the crew for information 
integration.  This position is unique to the MQ-1 and MQ-9 because of the heavy emphasis on ISR and 
the fusion of data from numerous terrestrial based communication systems.  Currently this position is 
manned from several sources, primarily 1N0 squadron intelligence positions and 14N intelligence officers.  
Crew duty days closely mirror those of the UAS crew.  The USAF is actively addressing this position and 
developing courses of action (COAs) to standardize it.   
 
Medium and Large UAS MAINTENANCE:  Similar to the other manpower intensive positions, the UAS 
maintenance community is proactively developing long-term normalization plans that meet Joint 
requirements while balancing USAF manpower goals.  Presently all Global Hawk organizational-level 
maintenance is USAF.  In the case of MQ-1/9 however, 75% of ACC and 100% of AFSOC organizational-
level flight line maintenance requirements are performed by contractors.  HAF/A4/7 and HQ ACC both 
favor 100% replacement of organizational level flight line contractors with funded military authorizations.  
 
OPTION #1 ï MILITARY AND CONTRACT MAINTENANCE MIX:  As UAS continue to proliferate; 
contract maintenance has become a necessity.  Further, contractors do not affect the USAF end strength 
and many of the systems today have demonstrated success with contract maintenance. 
  
OPTION #2 ï MILITARY MAINTENANCE: This option will normalize UAS maintenance, enable 
development of a robust training pipeline and build a sustainable career field for the fastest growing 
segment of USAF aircraft maintenance.  This option is more responsive, and potentially less expensive. 
 
PAD/DCGS: As demand grows for UAS, so does the demand for intelligence analysts and the products 
they generate.  The USAF chartered an ISR Forces Cross Functional Working Group tasked with 
planning for new growth to meet this increase in demand.  The importance of solving the manpower 
shortfall is imperative as technology continues to outpace the USAF ability to source and train analysts.  
The USAF is working in close conjunction with AFRC to develop solutions to PAD manpower challenges.  
Additionally, the ANG is standing up two new locations to mitigate this capability challenge.  Shortfalls 
exist due to the long training timeframes required for linguists (1N3) and the total training capacity 
available for imagery analysts (1N1).  The USAF successfully resourced manpower to meet the 
accelerated UAS need in the FY10 POM, but sourcing and training airman while surging operations 
remains difficult.  Directing the advanced research agencies such as Defense Advanced Research 
Projects Agency (DARPA) and AFRL to develop technological solutions that automate many labor 
intensive functions inherent to USAF DCGS and PAD is being explored.   
 
SUAS: The USAF is committed to determining the correct method to man a sustainable normalized 
SUAS career force.  AFSOC is the lead command for SUAS.  Today, SUAS operations are considered 
additional duties to most other career fields, such as security forces, relieving the typical pressures of 
sourcing the crews.  Most SUAS operators are also the maintainer and SO.  However this additional duty 
adds a significant workload to units operating SUAS.  Group 1 SUAS are employed by Battlefield Airmen 
and Security Forces for the specific purposes of battlefield situational awareness, force protection and 
aiding placement of fires.  Considered a piece of equipment and an additional qualification, Group 1 
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SUAS are employed in tandem with other individual capabilities necessary for mission accomplishment.  
The Battlefield Airmen requirement, currently the only Air Force Program of Record, states the SUAS 
must be organically carried, launched, operated and recovered by a single individual.  The initial attempt 
at fielding an interim Group 2 SUAS called Scan Eagle, demonstrated the requirement for dedicated 
SUAS operators and maintenance operators.   
 
SUAS Operator:  The individual responsible for the safe ground and flight operation of the unmanned 
aircraft and onboard systems.  These operators are equivalent to the pilot-in-command of a manned 
aircraft.  Regardless of the piloting method used, the individual is piloting a USAF aircraft requiring 
aviation skills.  Those skills will be taught to individuals through the USAF training processes and will 
produce a certified pilot/operator for that particular group vehicle.  Group 2 and 3 operators may require a 
viable and distinct career field that should be incorporated into the overall USAF career pyramid. 
 
SUAS Sensor Operator (SO):  The SUAS SOs may be dual qualified as a SUAS operator.  This position 
mainly applies to the multi-mission UAS.  Most USAF Group 1 and 2 SUAS do not have a separate 
sensor operator requirement.   
 
POTENTIAL Group 2 SOLUTION:  AFSOC is developing a sensor operator solution that will allow them 
to cross flow from manned ISR systems to large UAS sensor operators and then transition to Group 3 
UAS Pilots.  The rapid fielding of small UAS may alleviate the current shortfall for UAS capabilities such 
as FMV.  Lessons learned from early UAS experiences provide the impetus to develop a professional 
career path and appropriately man the squadrons required to execute the USAF mission (for all sizes of 
UAS).   
 
SOLUTIONS: 
The USAF must immediately initiate positive actions at all levels to establish a long term, sustainable, 
normalized UAS culture.  This will require senior leadership involvement, personnel and development 
processes, and realistic training development. Management must: 
1. Program for the required manpower needs to meet the USAF UAS goals. 
2. Assess and adjust UAS pilot development path, to include incentive pay and career incentive pay 
issues, as required. 
3. Choose between CEA E-WSO and ground-only sensor operator.  
4. Resource the labs for the development of automated PAD systems. 
5. Assess maintenance strategy for organizational-level UAS aircraft and communications maintenance 

and adjust programming in FY12. 
6. Lay appropriate foundations so SUAS can correctly develop manpower requirements. 

 
Senior leader involvement is imperative to ensure that the personnel planning and development 
processes support the needs of the UAS community.  Leaders must ensure that processes are in-place 
and followed for requirement identification, development and tracking to support a highly reliable UAS end 
state.  The personnel process must fully support UAS needs while balancing the needs of other USAF 
missions.  
 
It is expected that the UAS community will grow significantly in the near term.  As the technology 
advances (especially with multi-aircraft control and autonomy) the community will overcome many of the 
current manpower challenges.  This is significantly dependent upon a high level of attention given to the 
technological enablers chartered in this Flight Plan in order to realize this vision.   

 

3.6 Human Systems Integration (HSI) 

HSI is a disciplined and interactive systems engineering approach to integrate human considerations, 
including human capabilities and limitations, into system development, design, and life cycle 
management.  Doing so will improve total system performance and reduce cost of ownership.  The major 
domains of HSI are:  manpower, personnel, training, human factors engineering, environment, safety, 
occupational health, survivability, and habitability. (AFI 63-1201).  
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As our USAF modernizes, UAS will continue to provide new and improved capabilities that will require 
unique interfaces with other operations, systems, and operators with a wide spectrum of skills and 
training to operate, maintain, support and sustain these systems and interfaces.  Regardless of where the 
human interfaces occur, or the sophistication of the system and its flight control capability, the ultimate 
success of the systems will depend on the effectiveness of the human interfaces.  The enabling concepts, 
front end analyses, and the requirements related to the human must be captured early and then 
continuously applied within the acquisition processes.  High Performance Teams (HPTs), Integrated 
Process Teams (IPTs), working groups, and program offices must be able to comprehensively address 
the human-centric issues for all UAS systems. The requirements for these HSI solutions will be defined 

and advocated by the lead MAJCOM for the weapons system, either ACC, AMC or AFSOC.  An HSI 

representative will be assigned as a core member on every UAS HPT.  This representative will be 
provided with reach-back capability to each HSI domain.  USAF HSI Subject Matter Experts (SME) and 
HSI domain practitioners will assist the UAS community in addressing the various human-centered 
domains in the requirements and systems engineering processes.  These practitioners and SMEs will 
serve as focal points for integration of those concerns into UAS requirements, technology development, 
systems design and development, manufacturing, test and evaluation, operation, sustainment, and 
disposal.   
 
 
To ensure the human is considered early in the UAS decision matrix, HSI will be:   
1. Applied in the front end analyses (Functional Area Analysis (FAA), Functional Needs Analysis (FNA), 

and Functional Solutions Analysis (FSA)). 
2. Addressed in the DOTMLPF analytical solution process. 
3. A key consideration in Analysis of Alternatives (AoA) planning and execution. 
4. Used to develop and support source selection criteria and weighting for contracted development 

efforts. 
5. Used to conduct proactive domain trade-offs to facilitate total system performance. 
6.  Assessed throughout the system life-cycle, particularly in Test & Evaluation with measurable and 

testable requirements.    
 
The USAF Human Systems Integration Office (AFHSIO) and AFRL 711

th
 Human Performance Wing will 

provide the organizational expertise for USAF HSI.  These organizations will assist UAS teams in 
conducting HSI analyses and provide SME support to HPTs, IPTs, working groups, and program offices.      
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ANNEX 4- EVOLUTION OF CAPABILITIES 

4.1 Family of Systems: 

Future UAS should be multi-mission, all-weather, net-centric, modular, open architecture and employ 
leveraging appropriate levels of autonomy.  They should also be able to carry any standard payload 
within in its performance envelope, with dial-a-yield, dial-an-effect and be multi-mode capable.  
Additionally, some platforms may consider optionally manned capability.  Modularity is the ability to mix 
and match weapons and sensors to meet given mission requirements on a given platform.  Furthermore, 
modularity is the key enabler for UAS mission agility, flexibility, adaptability, growth capability and mission 
effectiveness that encourage innovation and low costs.  Modularity provides the way to upgrade, augment 
or replace technologies while preserving the bulk of oneôs investment. Beyond the limits of current DoD 
Research, Development, Testing and Evaluation (RDT&E), developing a modular system is a way to 
leverage discoveries and developments that happen elsewhere.  Open Architecture implements publicly 
available components whenever possible allowing competition among multiple suppliers. This concept 
extends from the airframe and payloads to supporting network systems to the ground stations used for 
aircraft/payload control and management.  The UAS FoS can be managed as a portfolio of potential 
capabilities, able to adjust quickly to the battlefield needs and to grow and adapt as these needs evolve. 
 
The envisioned capabilities will be implemented as a series of incremental advancements across the 
DOTMLPF spectrum. As technologies are developed, they will be demonstrated in operationally relevant 
increments so they can further mature.  Through this process the force provider can refine the 
requirement and all other DOTMLPF actions can be synchronized.  This requires a robust system of 
systems test and evaluation capability to rapidly transition increments of capability from research and 
technology development to operational fielding. 
 
Modularity enables multi-aircraft, multi-payload and multi-mission flexibility for the joint force. A system of 
systems enables cost effective measures that increase capabilities by distributing weapon and sensor 
capabilities across a formation of aircraft.  Individual vehicle capabilities and payloads can be tailored and 
scaled to mission needs.  The avionics architecture and sensors on the aircraft must be capable of rapid 
changes of payload types and provide users and maintainers with ñplug and playò capability.   
 
The USAF will incorporate an Enterprise Architecture for Live, Virtual, and Constructive (LVC) simulation 
called the LVC Integrating Architecture (LVC-IA).  The future UAS must be interoperable with the LVC-IA 
so it can arrive ñready to flyò at any range or with any simulated blue force or opposition force (OPFOR) 
during training, testing, and similar activities. 
 
A move toward an interoperable service-oriented architecture (SOA) enables modularity and protects 
investment in unique subsystems, releasing the Services from proprietary bonds.  On large, medium and 
some small systems an open architecture will facilitate modular system components. SOA enables 
modularity within a family of systems that enable interchangeable platforms and controls as shown below 
in Figure 2.  Well managed interfaces change more slowly than the technologies that drive the 
subsystems development.  Adopting and maintaining standard UAS interfaces (e.g. industry, 
international) protects the customerôs investment in developing new subsystems.  Architectures 
developed to support this flight plan will be built, approved and governed in accordance with AFI 33-401, 
Air Force Enterprise Architecture.      
 
Autonomy will be incorporated where it increases overall effectiveness of UAS.  Today primarily 
automation will be implemented to decrease operator workload.  This will initially include auto takeoff and 
land and transit operations.  It differs from full autonomy in that the system will follow preprogrammed 
decision logic. It will however be more dynamic than simple preprogrammed flight in that the aircraft will 
alter its course automatically based on internal sensors and inputs from external sources to include traffic 
and weather avoidance. This will mature to conduct benign mission operations in the near future. The 
DOTMLPF-P actions needed to achieve full autonomy are outlined later in this annex.  This autonomy will 
also apply to ground operations, maintenance and repair.  Aircraft will integrate with other vehicles and 
personnel on the ground during launch and recovery to include auto taxi.  Touch labor will also begin with 
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auto ground refueling and stores loading.  In the future increasing levels of touch maintenance and repair 
will be performed by autonomous ground systems. 
 
The near-term concept of swarming consists of a group of partially autonomous UAS operating in support 
of both manned and unmanned units in a battlefield while being monitored by a single operator.  Swarm 
technology will allow the commander to use a virtual world to monitor the UAS both individually and as a 
group.  A wireless ad-hoc network will connect the UAS to each other and the swarm commander.  The 
UAS within the swarm will fly autonomously to an area of interest (e.g. coordinates, targets etc.) while 
also avoiding collisions with other UAS in the swarm.  These UAS will automatically process imagery 
requests from low level users and will "detect" threats and targets through the use of artificial intelligence 
(AI), sensory information and image processing.  Swarming will enable the UAS network to deconflict and 

assign the best UAS to each request. 

 
Loyal wingman technology differs from swarming in that a UAS will accompany and work with a manned 
aircraft in the AOR to conduct ISR, air interdiction, attacks against adversary integrated air defense 
systems (IADS), offensive counter air (OCA) missions, command and control of micro-UAS, and act as a 
weapons "mule," increasing the airborne weapons available to the shooter.  This system is capable of 
self-defense, and is thus, a survivable platform even in medium to high threat environments. The loyal 
wingman UAS could also be a "large" UAS that acts as a cargo train or refueling asset. 
 
Sets of platform capabilities for FoS: Actionable investment strategies must be tied to expected needs.  
The priority for the near-term capability development and fielding can be derived from CRRA and IPL 
analysis. Sets of platform capabilities can be combined into potential mission sets.  These mission sets 
can be notionally linked to the expected retirement of platforms to identify the recapitalization 
opportunities. Figure 2 shows the notational mission sets realized by overlaying the technology 
development timelines on to these recapitalization opportunities.   
 

 
Figure 2:  Potential sets of platform capabilities for UAS 
 
The current projections of technology development continue to show a strong link between future 
missions and size of platform.  Size, weight and power capacity of an aircraft will define payload options, 
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performance and therefore missions.  For example, propulsion and munitions will advance, but nano and 
small systems are not realistically expected to deliver significant kinetic effects over intercontinental 
distances.  This high level view of expected timing of capability needs and technology readiness will be 
organized by families of platforms (nano/micro, small, medium, large and special). 
 

4.2 Small UAS FoS 

AFSOC is the USAF lead for SUAS.  AFSOC devised a FoS approach with four major subclasses to 
include: the Nano/Micro, Man-portable, Multi-mission and Air-launched UAS.  This approach includes the 
processes, equipment, procedures and ground control stations that should be MAC-enabled and network 
capable, but not constrained by either. 
 

 
Figure 3: SUAS Family of Systems 
 
Nano/Micro SUAS (Group 1): Aircraft capable of conducting a variety of indoor and outdoor 
reconnaissance sensing missions using micro-electronic machines (MEMs) technology.  The system 
provided to individual battlefield airman must be mobile and carried within his/her individual load. 
 
Man-portable SUAS (Group 2): Aircraft that address the need of small Battlefield Airmen teams for a 
more robust, greater endurance, mobile, man-portable system carried by the individual team in either 
mounted or dismounted operations.  These systems also have the ability to sense, engage and destroy 
threat targets with focused lethality at close ranges within 10km. 
 
Air-launched SUAS (AL-SUAS) (Group 2 or 3):  Aircraft that address the need for off-board sensing 
from manned and unmanned aircraft. These can be controlled from the parent aircraft or surface teams 
trained to operate them.  AL-SUAS provide the flexibility to conduct off-board sensing missions, focused 
lethal engagements and multiple diverging target tracking.  Air-launched capability includes two basic 
threads ï expendable and recoverable assets that provide unblinking eye coverage to maintain chain of 
custody. 
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Multi-mission SUAS (Group 3): Aircraft that close the gap between man-portable and Predator and/or 
Reaper mission allocation and capabilities.  

 
SUAS Game-changing Capabilities: The asymmetric game-changing capability of SUAS impacts all 
levels of conflict.  The USAF must employ a FoS approach that provides capabilities which are integrated, 
flexible and effective.  SUAS must be integrated to support IW while continuing preparation for a near-
peer anti-access threat.  SUAS will play a key role in supporting manned assets in engaging more 
targets, providing decoys, jamming and disrupting enemy attacks.  Other nations are allocating increased 
resources to develop SUAS to counter and possibly negate expensive and more capable systems by 
saturating them with large numbers of SUAS simultaneously.  SUAS will play a key role in warfare 
including emerging counter-UAS missions due to their expendability and low cost.  It is possible that the 
next inexpensive asymmetric threat will be a SUAS, i.e. an ñairborne IED.ò  Any synchronization efforts 
must contain key steps and milestones affecting the entire USAF UAS spectrum of capabilities.   
 
There are DOTMLPF-P actions that are required for the normalization and integration of SUAS into the 
USAF manned/unmanned force mix.   
 
4.2.1 SUAS Doctrine: 
 
Nano/Micro:  Development of the nano/micro class will introduce capabilities never before realized. 
These include the ability to perform surveillance missions inside buildings and in confined spaces. 
Further, the use of bio-mechanical technologies will require legal and doctrinal development on how these 
potentially lethal systems are employed.   
 
Air-launched:  Navy and USAF are leading efforts on air-launched systems.  Joint doctrinal shifts may be 
needed to address how AL-SUAS are employed.  Past lessons should be applied to use of AL-SUAS to 
enable more effective manned-unmanned defensive counter air, suppression of enemy air defenses 
(SEAD), and special operations missions.   
 
Multi-mission:  The full spectrum of SUAS employment, from tactical (e.g. armed overwatch, force 
protection) to strategic (e.g. EA, high value target (HVT)) game-changing missions, will require a thorough 
review of Joint doctrine to address allocation versus apportionment decisions from the JFC to the organic 
level. 
 
4.2.2 SUAS Organization: 
 
Nano/Micro, Man-portable, and Air-launched:  No organizational changes are anticipated for these 
classes of UAS. 
 
Multi-mission:  Multi-mission aircraft capability requires the establishment of SUAS squadrons which 
support overarching air-expeditionary units.  Currently, flight operations are conducted inconsistently 
across AFSOC, USAF Office of Special Investigation (AFOSI) and Force Protection forces.  Aircraft 
maintenance, logistics, flight authorization, safety risk mitigation and crew currencies are not conducted 
and documented to a common standard appropriate for this class of vehicle by all users.  Since these 
platforms have significant kinetic energy based on their weight and speed, they can cause significant 
damage.  Mishaps could be avoided by applying sound operational risk management. The best practices 
developed within AFSOC augmented by flight considerations developed by airmen across Services over 
the past 60 years need to be codified in SUAS flight standards.  This organization is essential to 
successfully develop and implement a safe flying program.  Tactics from operational lessons learned can 
be developed and employed across all SUAS platforms to support all missions.  This is particularly 
significant for weapons employment and integration with air and ground operations.  These squadrons will 
also be essential to advance integration of SUAS with other aircraft in the National Airspace System 
(NAS). Sound maintenance and logistics can be developed through consolidation to increase the system 
effectiveness rates. Further, SUAS capable of supporting total FMV orbit requirements are not tasked for 
those missions because crews are not trained and reach back has not been funded or implemented for 
these systems.   
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4.2.3 SUAS Training:  
 
The USAF must address training issues from a Joint perspective due to the proliferation of SUAS in all 
the Services.  The Joint Requirements Oversight Council (JROC) recently directed Joint training for new 
Group 2 Small Tactical UAS.  This training includes Basic Qualification Training (BQT) (screening and 
airmanship), Initial Qualification Training (IQT) and Mission Qualification Training (MQT).  The first step in 
institutionalizing and standardizing SUAS operations in the USAF is for the SECAF to approve Air Force 
Policy Directive (AFPD) 11-5 ñSmall Unmanned Aircraft Systems Rules, Procedure, and Service.ò  Once 
approved, AFPD 11-5 will generate 15 Air Force Instructions (AFIs) that will govern SUAS training, 
standardization/evaluation, and operations for the entire USAF.  Further, USAF will support follow on 
Joint training for all SUAS IQT followed by USAF-unique MQT.  In addition to SUAS operators, USAF will 
develop specialized training for SUAS maintenance personnel to develop their unique skill sets. 
 
4.2.4 SUAS Materiel: 
 
Simulators must be developed that address USAF SUAS and utilize Joint training assets where 
applicable.  Emerging MEM technology will require new procedures and acquisition strategies as rapid 
technology turn-over will dictate faster re-capitalization.  The integration of AL-SUAS onto manned and 
unmanned platforms will require platform modifications and potential materiel solutions.  Logistical 
structures will need to address streamlined SUAS replacement and repair in theater.   
 
4.2.5 SUAS Leadership and Education: 
 
Education of SUAS-unique capabilities may need to be incorporated into all levels of Professional Military 
Education (PME).  The Air Force Learning Committee (AFLC) will vet this through the Force Management 
Development Council (FMDC) for the appropriate level of emphasis and curriculum development. 
 
4.2.6 SUAS Personnel:  
 
USAF needs to consider how to develop a SUAS career path.  Further, the USAF must address the 
impact of SUAS on personnel performing PAD.  PAD has traditionally been reserved for larger ISR 
systems.  Air-launched and Multi-mission aircraft will provide the opportunity to expand globally 
networked ISR capabilities.  Both these SUAS FoS members will impact PAD manning as the systems 
mature and the demand for SUAS products increase.    
 
4.2.7 SUAS Facilities: 
 
Nano/Micro, Man-portable:  Minimal impact 
 
Air-launched:  Special storage facilities will be required for AL-SUAS. 
 
Multi-mission:  New facilities will be required to support Tactical UAS squadrons. Further, SUAS 
missions require access to live fire ranges and realistic Joint urban training areas with the capacity to 
support integrated manned and unmanned flight operations. 
 
4.2.8 SUAS Policy:  
 
Operation of SUAS requires policy development to reflect their operational construct and rapid technology 
turnover. To the extent necessary and practical, policy for SUAS mirrors that of policy already established 
for manned aviation activities.   
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4.2.9 SUAS Summary:  
 
USAF must fully integrate SUAS and embrace the capabilities to maximize the effectiveness of the total 
force.  The USAF must address manning of SUAS and tactical UAS squadrons.  SUAS boost the USAF 
involvement in Irregular Warfare and will play a significant role across the full Range of Military 
Operations (ROMO).   

4.3 Medium FoS 2020 to 2047 

 
Figure 4: Medium System Evolution 

 

Currently the USAF is analyzing the need for a follow on to the MQ-9, designated the MQ-X.  Originally 
this system was to be rapidly fielded and would share many characteristics with the current fleet of 
aircraft.  As MQ-X analysis and development slip, more MQ-Ma capabilities can be incorporated in the 
design.  The USAF vision for a medium sized UAS (MQ-M) by 2020 is an enhanced autonomy, modular, 
open architecture and networked system built around a common core airframe.  This aircraft can be 
tailored with capabilities shaped to the mission needs of the supported commander and allocated as 
needed throughout theaters.  With RSO, global employment of any of these aircraft from any GCS 
worldwide will maximize capability available to the Joint Force.  The envisioned aircraft of the future 
should incorporate modular structural elements as well as payloads for optimal mission performance.  
The sensors will be interchangeable so the payload can be optimized for the assigned Joint missions and 
new capabilities can be integrated without redesign of the platform.  An open architecture interface for 
weapons allows air-to-ground and air-to-air weapons employment from current and future weapon 
inventories.  As the MQ-M evolves over time an air refueling configuration in the 2030 timeframe will allow 
the aircraft to serve as a small tanker, extending the missions of other aircraft.  The global distribution of 
responsive and flexible multi-role, medium-sized UAS will serve combatant commanders with a 
networked scalable capability with a minimum forward footprint. 
 
The acquisition and fiscal efficiency of MQ-M manifests itself through a single airframe configurable for all 
mission sets including Air Interdiction, ISR, CAS, EA, Communications Gateway and Air Mobility 
missions.  As senior leaders allocate assets throughout theaters, the same airframe will be deployed to all 
locations along with payload modules for the mission sets.  In a fiscally constrained environment, this 
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system of systems allows for consolidated logistics, maintenance and training centered on a single 
airframe core. This may include an optionally-manned capability.  
 
Evolving from our current medium-sized unmanned aircraft today (Predator and Reaper), this long range 
vision of medium-sized core UAS will go through three phases of evolution, MQ-Ma, MQ-Mb, and MQ-Mc.  
MQ-Ma will be networked, capable of partial autonomy, all-weather and modular with capabilities 
supporting electronic warfare (EW), CAS, strike and multi-INT ISR missionsô platform.  Each aircraft will 
be flown from an advanced, MAC-capable, ground control stations.  Automation will be incorporated for 
fully automatic takeoff and land and as automation matures, in-transit flight will be automated so 
operators will direct but not be required to control aircraft from launch until on station to conduct the 
mission. Autonomous ground taxi will be introduced as technology required for safe operations matures. 
The first level of loyal wingman will be incorporated to increase the mission effectiveness of manned 
platforms. The baseline capabilities of MQ-Ma will influence the AOA and shape the subsequent system 
development for the MQ-X.  The extent of impact will be determined by MQ-X timelines.  As MQ-X 
program decisions are extended into the future, the more they will incorporate MQ-Ma capabilities.   
 
MQ-Mb will merge capabilities from the MQ-9 and MQ-X/MQ-Ma into a system with a wider spectrum of 
capabilities.  This may include SEAD, Air Interdiction, Special Ops ISR, the ability to receive air refueling, 
aeromedical evacuation and personnel recovery. Modular and autonomous technologies advance the 
level of MQ-Mb flexibility and effectiveness for the Joint Force Commander.  Cooperative engagement will 
link UAS into formations to simplify enroute transit and enable machine-to-machine links between 
manned and unmanned aircraft. Autonomy will also enable some ground touch maintenance such as 
aircraft ground refueling. SWARM technology will allow multiple MQ-Mb aircraft to cooperatively operate 
in a variety of lethal and non-lethal missions at the command of a single pilot. 

 
Finally, the MQ-Mc will possess the full spectrum of capabilities to serve all combatant commanders 
world-wide for most missions.  Through technology advancements, MQ-Mc will incorporate the 
capabilities of all previous generation MQ-M aircraft in addition to executing new missions such as 
defensive counter air (DCA), Strategic Attack, Missile Defense and SEAD. 

4.4 Large-size Unmanned Aircraft System 2020 to 2047 

 
Figure 5: Large System Evolution 

The USAF Vision for a large-sized UAS (MQ-L) by 2020 is similar to the medium-sized UAS evolution 
leveraging autonomous, modular and open architecture technologies.  The MQ-L will be capable of 
performing todayôs manned heavy aircraft missions with one common core airframe.   


