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2017 MARINE AVIATION PLAN



The Marine Corps and Marine Aviation

The Marine Corps is manned, trained, and equipped to be an “expeditionary force
in readiness”, ready and forward deployed, capable of crisis response, entry and
sustained operations, across the range of military operations (ROMO). The Marine
Corps is by design a “middleweight force”, equipped with the requisite organic
capabilities to accomplish its mission, roles, and functions. Marine aviation, as one
of the two combat arms of the Marine Air Ground Task Force (MAGTF), exists “to
conduct air operations, project combat power, and contribute to battlespace
dominance in support of the MAGTF’s mission.” 1

Where We Have Been

As we ended the fiscal year (September 30, 2016), the Marine Corps executed
more than 80 operations (15 from the sea), 130 theater security cooperation (TSC)
events, while participating in more than 150 exercises around the world. From
31st MEU VMM disaster relief operations following the Kumamoto earthquakes in
Japan, to 22 MEU VMA/HMLA strikes in Libya in support of counter-ISIL
operations, Marine aviation has been forward-deployed, ready, and relevant.

Where We Are Going

After fifteen years of emphasizing sustained operations ashore, the Marine Corps
is refocusing on its naval and expeditionary roots and full-spectrum operations
across the ROMO. The Marine aviation portfolio continues to evolve as we
address the challenges and trends of the current and future operational
environment.

Modernization

Over the next five years, as Marine aviation continues with its modernization plan,
the MAGTF’s Aviation Combat Element will enter the heaviest years of aircraft
transition in its history.

Our TACAIR fleet will be in the middle of transition with a robust mix of F-35B, F-
35C, legacy F/A-18A-D, AV-8B and EA-6B platforms. F-35B squadrons will be
operational with both ARG/MEU and forward deployed land-based units, while our
AV-8B and F/A-18 squadrons will receive modernization upgrades to maintain
relevance in close air support, strike, and air defense missions through sundown.
Marine F-35C squadrons will integrate with Navy CVNs in accordance with our
TACAIR integration (TAI) commitments. Marine EA-6B squadrons will remain
ready and forward deployed until their sundown in 2019.

Our rotary wing (RW) and tiltrotor (TR) communities will be closer to complete
transition with AH-1Z, UH-1Y and MV-22B fully operational and deployed across
the MAGTF. Our heavy lift assets (CH-53K) will be over halfway through transition,
anticipating full operational capability by 2029.

We continue to develop and deploy our fleet of unmanned aircraft systems. The
RQ-21 is being upgraded to provide additional sensor and platform capabilities,
while deploying organically with Marine Expeditionary Units. The Marine Corps’
Group 5 sea-baseable UAS—the Marine Unmanned Expeditionary (MUX)—has
been formally approved by the Joint Requirements Oversight Council and will see
major investment across the FYDP in order to field this capability in the mid-2020s.

Our expeditionary enablers are modernizing as well. We will introduce G/ATOR
radars, replacing five of the Marine Corps legacy systems and providing a
significant upgrade in capabilities. We will also field the Common Aviation
Command and Control System (CAC2S) to better integrate aviation command and
control functions.

With our materiel modernization, Marine Operational Test and Evaluation
Squadron 1 (VMX-1) is a key enabler in exploring and operationalizing our new
combat capabilities. Now co-located with MAWTS-1, VMX-1 is optimally postured
to conduct experimentation, tactical demonstrations (TACDEMOs), concept
development support, and operational testing in order to rapidly deliver
warfighting capability to the fleet.

1°U.S. Marine Corps, Marine Corps Operations, Marine Corps Doctrine Publication
(MCDP) 1-0 (Washington DC: Headquarters U.S. Marine Corps, 2011), 2-8.



Readiness

Current readiness, at the squadrons and for Marine aviation as a whole, is below
the level required to support steady-state requirements and provides limited
capability to surge during crisis response and/or major combat operations. The
combination of operational tempo, manpower challenges in critical military
occupational specialties (MOSs), insufficient materiel support, and an aging aircraft
inventory has forced resource tradeoffs and reallocation across the Marine
aviation enterprise. HQMC Aviation has conducted a series of independent
readiness reviews to obtain impartial recommendations to improve Marine Corps
aviation readiness (AV-8B, CH-53, MV-22). Readiness recovery initiatives are being
applied across every platform in Marine aviation, focusing on people, process,
parts and funding.

Given the state of current readiness, coupled with an aging aircraft inventory,
future readiness is an additional challenge that affects Marine aviation. Marine
aviation is prioritizing current readiness initiatives and modernization in an effort
to secure future readiness. Continuing its modernization effort, Marine aviation is
halfway through the full transition of every tactical platform in its inventory. As
older legacy aircraft are replaced by newer, more capable systems, materiel
readiness will increase through planned efficiencies and the anticipated reduction
in unscheduled maintenance.

Training

The training and readiness (T&R) program will remain the cornerstone for Marine
aviation, generating and maintaining combat-capable units in support of
geographic combatant command’s OPLANs and global force management
requirements.? By executing the T&R program, focusing on “brilliance in the
basics”, Marine Aviation will provide MAGTF commanders with an ACE capable of
executing the six functions of Marine aviation.3

Marine Aviation Weapons and Tactics Squadron One (MAWTS-1) will continue to
be Marine aviation’s premier schoolhouse, conducting the twice-annual Weapons
and Tactics Instructors (WTI) Course. Maintaining a robust WTI course/program
underwrites a competent and relevant ACE by providing standardized advanced
tactical training and certification of unit instructors, enabling units to gain
maximum value and efficiency from the T&R program.

Exercises are another essential line of effort in developing and training a combat-
capable ACE. We must extract every ounce of value from each exercise and

training opportunity; exercises provide venues for experimentation and allow us to
examine and validate current and emerging joint, naval and Marine Corps
concepts.* Additionally, integrating “collective capabilities" at multi-T/M/S,
MAGTF, naval, joint and/or multi-national exercise venues are invaluable to
exercising higher-level missions and functions and developing warfighting
relationships.

Let’s Move Out

As with our forebears in the interwar years, form follows function in today’s
Marine Corps. As we innovate and drive forward with new aircraft and new
systems, we also think hard about how we will maximize those systems; how we
will integrate with naval, ground, and allied expeditionary forces; and how we will
fight and win. We are leaning forward in the straps, finding ways to better support
the MAGTF, making ourselves ready to be the first to fight. When we do think,
innovate, execute our missions, and put our lives on the line, we will take our
proper place alongside the long line of Marines and sailors who came before us.
Their memory, and our nation, deserves nothing less.

2 U.S. Marine Corps, Marine Aviation Training and Readiness Program, Navy-Marine Corps Instruction
(NAVMC) 3500.14C (Washington DC: Headquarters U.S. Marine Corps, 2011), 1-3.

3 Six Functions of Marine Aviation- Anti-air Warfare, Offensive Air Support, Assault Support, Air
Reconnaissance, Electronic Warfare, Control of Aircraft and Missiles (MCWP 3-2, Aviation Operations)

4 Joint Operational Access Concept (JOAC), Joint Concept for Entry Operations (JCEO), Littoral
Operations in a Contested Environment (LOCE), Naval Operating Concept (NOC), Marine Corps
Operating Concept (MOC), Expeditionary Advanced Base Operations (EABO), Distributed Aviation
Operations (DAO).

Semper Fidelis,

LtGen Jon “Dog” Davis

Deputy Commandant for Aviatian
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SECTION ONE

MARINE CORPS OPERATIONS AND READINESS




1.1 MARINE CORPS ORERATING CONCEPT

In September 2016, the Commandant released the Marine Corps’ new
capstone operating concept;the Marine Corps Operating Concept, or MOC.
Recognizing the trends of thtfuture operating environment and the changing
character of war, the Marine Corps developed 21st Century Maneuver Warfare
as its new operating concebt to addresses future adversaries, threats and
challenges.

As we design and develop the capabilities and capacities necessary to execute
21st Century Maneuver Warfare, the future force must have the following
characteristics:

1) Naval- Contributes to deterrence, maritime security, sea control and power
projection

2) Expeditionary- Trained and equipped to operate in austere conditions and hostile
environments

3) Agile- Able to navigate the physical and cognitive dimensions of complex
situations and seize the initiative

4) Lethal- Uses combined arms, integrating and leveraging information warfare, to
destroy and defeat our enemies across the five domains (air, land, sea, space, and
cyberspace)

By designing this future force, the Marine Corps will be an integral part of the
naval, joint, and combined force: tailorable, flexible, versatile and capable of
responding to any crisis across the ROMO. ‘As an integrated force, the Marine
Corps recognizes that Marines both contribute and benefit from unique and
complementary capabilities across the ROMO and all five domains.

“The 21st century MAGTF conducts maneuver warfare in the physical and
cognitive dimensions of conflict to generate and exploit psychological,
technological, temporal, and spatial advantages over the adversary. The
21st century MAGTF executes maneuver warfare through a combined arms
approach that embraces information warfare as indispensable for achieving
complementary effects across five domains — air, land, sea, space, and
cyberspace. The 21st century MAGTF avoids linear, sequential, and phased
approaches to operations and blends maneuver warfare and combined arms
to generate the combat power needed for simultaneity of action in its full
range of missions. The 21st century MAGTF operates and fights.at sea, from
the sea, and ashore as an integrated part of the naval force and the larger
combined/joint force.”



Increased blue/green integration to support sea control and power projection
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1.1 MARINE AVIATION AND THE MAGTF

“The ACE affords the MAGTF the ability to deliver fires, facilitate integrated

command and control, enhance mobility and maneuver, provide force protection,
sustain combat power, and collect intelligence.”

MCWP 3-2, Aviation Operations
Current and Emerging Supporting Concepts

These concepts are nested and aligned with current and emerging joint and naval
concepts: joint operational access concept; joint concept for entry operations;
littoral operations in a contested environment; and expeditionary advanced base
operations.

Distributed Aviation Operations (DAO)

Background- In some regions, the proliferation of long-range, precision
conventional threats, such as advanced SAMS and cruise missiles and armed UAVs,
has contested the use of traditional bases and methods of operations. While
advances have been made to counter such threats, such as interdiction,
interception, and base hardening, the complexity of the problem and sheer
number of threats demands that more must be done. In traditional warfare mass
can be viewed as an asset however, in some scenarios mass, coupled with
predictability, is also a liability.

Concept- The aviation combat element (ACE) of the Marine Air Ground Task Force
(MAGTF) has the ability to conduct distributed aviation operations (DAO) in
support of land and/or naval campaigns. DAO is a task organized MAGTF
operation, employing ACE aircraft in a distributed force posture, independent of
specialized fixed infrastructure. Doctrinally, the ACE conducts these types of
operations from four types of forward operating bases (FOBs): main air base, air
facility, air site, and air point.5 FOBs are classified in relation to their size, location,
and characteristics in the form of airfield services, logistical supportability, and
maintenance capability.6 Benefits for conducting DAO include:

1) Increased operational reach

2) Increased capacity (compliment/supplement sea-based sortie generation)

3) Distributes and reduces overall risk in A2/AD environments

. Threats to traditional/established land-based air bases and sea-based aircraft carriers
. Highly mobile site: occupation/duration determined by threat

4) Economy of force options for major maneuver elements

5) Capitalizes on flexibility and surprise

> U.S. Marine Corps, Aviation Ground Support, Marine Corps Tactical Publication (MCTP) 3-20B
(Quantico, VA: Marine Corps Combat Development Command, 2016), 3-2.

6 Ibid.




1.1 MARINE AVIATION AND THE MAGTF

Current and Emerging Supporting Concepts (Cont’d)

Distributed STOVL Operations (DSO)

Background- Distributed STOVL Operations is a subset of Distributed Aviation
Operations.

Concept

Distributed STOVL Operations maximizes the capabilities of STOVL aircraft and
expands basing options based on reduced runway requirements.7 DSO provides
the same benefits as Distributed Aviation Operations. Increased and
complementary basing options provide commanders with additional options to
leverage the F-35’s access, collection and strike capabilities.

Fifth generation STOVL aircraft launch from a sea base or land base to conduct
multiple missions, with fuel and ordnance resupply conducted at mobile forward
arming and refueling points (M-FARPS) located closer or within the operating area.
Aircraft return to the sea or land base at the conclusion of each flight day.

Complementing and enabling the M-FARPs is the mobile distribution site (MDS)
concept, a vehicle-mobile site located away from the M-FARP, intended to re-arm
and re-fuel the M-FARP while maintaining an element of deception and decoy.
DSO is sustainable using surface connectors, land-based MDSs and host nation
support, enabling readiness and sortie generation for the MAGTF.

The DSO concept/sites are scalable based on the objective, operational

environment and threat. DSO concept/site employment includes four major

types/options:

1) Air-Connected Mobile
2) Light Mobile
3) Medium Mobile

4) Heavy Mobile

While DSO provides another employment option for MAGTF, naval, or joint forces,
it may not be appropriate in every scenario. Employment of forces in a distributed
STOVL fashion requires operational considerations including logistical support,
command and control, and security.

7 U.S. Marine Corps, MAGTF F-35B Distributed Short Take-Off Vertical Landing (STOVL) Operations - DSO
Concept of Operations, (Washington, DC: Headquarters, Marine Corps Department of Aviation, Aviation
Plans and Policies, 1 February 2015).

& Marine Attack Squadron 542 (VMA-542). Hunter Army Airfield Distributed STOVL Operations After
Action Report. Marine Corps Center For Lessons Learned Report (CDR 15154). Cherry Point, NC, May
2016.




Current and Emerging Supporting Concepts (Cont’d)
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The Modular ACE and Aviation in the Future ARG/MEU

Background- Responding to demands of the global security environment, naval
force employment and trends are placing a premium on presence and posture.
The ARG/MEU is the Marine Corps’ primary forward-deployed MAGTF; an
ARG/MEU can operate independently, aggregate with other sea or land-based
units, or serve as the advanced force for larger joint operations. Examining the
current ARG/MEU construct, and looking forward to the LX(R) (Dock Landing Ship
(LSD) replacement), we must explore new and creative methods of deploying and
employing the ACE in order to provide maximum flexibility, capabilities and value
to the naval and joint force. Aviation in the Future ARG/MEU examines future
ARG/MEU constructs, employing LX(R), to maximize ARG/MEU (ACE) combat
power, specifically leveraging F-35B, to address future threats.9 As the LX(R)
replaces the LSD in the 2030 timeframe, the ARG will have additional flight deck
and hangar space to accommodate a more robust ACE.

Concept- Marine aviation will deploy and employ in the most effective manner to
maximize the combat capabilities of the MAGTF. Amphibious assault ships serve
predominantly to project MEUs ashore but — as required — will be prepared to
“reconfigure” to provide ready decks for 16-20 F-35Bs and 4 VARS-equipped MV-
22s for a high-end fight or a mix of MV-22s, CH-53Es/Ks and UH-1Ys for
humanitarian or disaster relief missions.

« LX(R)
= LSD

= LHA-8
W LHA-6/7

) 20|5>> )) 202n)> )) 2uzs)> > 2030) >2 2035 >2 >2 2040 }2 )2 2045 )

LHD, | 1. 6xF-35B/10 x MV-22 / 4 x CH-53 ~ iFw
LSD.& | 2 8 xF-358/6 x MV-22 / 4 x CH-53 AsTr

LPD (Both options require congested decks & restrict maintenance footprint)

LHA, 3. 6 xF-35B/ 12 x MV-22 / 5 x CH-53 asTiFw
LSD, & 4, 8xF-35B/10 x MV-22 / 4 x CH-53 57
LPD 5. 10 x F-358 /6 x MV-22 / 5 x CH-53 asTFw

LHD,

6, 6xF-35B/12x MV-22 / 4 x CH-53 asTiFW

LX(R), & 7. 8xF-358/ 10 x MV-22 / 4 x CH-53 +<
LPD 8. 10 x F-35B/ 6 x MV-22 / 5 x CH-53 asmrw

LHA,
LX(R), &
LPD

Tethering: Additional F-35B and MV-22 on a tether is viable regardless of ARG compositionasTFw

All Alternatives alsoinclude: 8 x H-1s (LPD-17), 2 x KC-130 {tethered), and MQ-21(LPD-17 & LX(R))

9. BxF-35B/ 12 x MV-22 / 5 x CH-53 asm

10. 10 x F-35B / 10 x MV-22 / 5 x CH-53 s iiFw
{(Additional aircraft possible but would increase deck congestion)

Aviation in the Future ARG/MEU

1) F-35- Eight (8) aircraft F-35 detachment

2) MV-22-V-22 Aerial Refueling System (VARS)

3) UAS

*MQ-21
*Expeditionary Group 5 UAS (MUX)

°Dickerson, Charles, Andrew Brown, Aviation in the Future ARG/MEU (Washington, DC: Center for Naval Analysis, May 2015), vi.




1.1 MARINE AVIATION AND THE MAGTF

Current and Emerging Supporting Concepts (Cont’d)

Lightning Carrier (CV-L)

Background- In the 2017-2027 time frame the Marine Corps will possess the
majority of naval 5th generation aircraft. By 2025, the Marine Corps will operate
185 F-35Bs—enough to equip all seven L-Class ships. While the amphibious
assault ship will never replace the aircraft carrier, it can be complementary, if
employed in imaginative ways. The CVN-L concept has previous been employed
(five times) utilizing AV-8B Harriers in a “Harrier Carrier” concept.10 The
ARG/MEU’s mission, and 13 mission essential tasks (METs), will not change;
however, a Lightning Carrier, taking full advantage of the amphibious assault ship
as a sea base, can provide the naval and joint force with significant access,
collection and strike capabilities.

Concept- An amphibious assault ship (L-Class ship) equipped with 16-20 F-35Bs
with an embarked, organic aerial refueling capability will create opportunities for
the naval and joint force commander.11 A Lightning Carrier can be employed
independently, as part of an ARG or Expeditionary Strike Group (ESG), or in
conjunction with a Carrier Strike Group (CSG).12

1) F-35employment- 16-20 x F-35B

2) Sortie Rate

e +40 sortie sustained rate (anticipated)

*  Leverages organic MV-22 VARS air-to-air refueling and DAO FOBs to maximize sortie
generation and operational reach

We might never need to employ this way - and may not want to, based upon the
need to employ our amphibious ships in a more traditional role - but to not lean
forward to develop this capability, to train and exercise with it, is to deny
ourselves a force multiplier that highlights the agility and opportunity only the
Navy-Marine Corps team can provide.

10 Briefing, USS BATAAN OIF Post-Deployment Brief, subject: The Harrier Carrier Concept, OIF Execution,
Lessons Learned & Template for the Future, May 2004.

11 Briefing, HQMC Aviation, subject: The Lightning Carrier Concept, June 2012.

12 purdon, Jennifer, Robert Ward, Maximizing the Utility of LHA/LHDs as CV-Ls (Washington, DC: Center
for Naval Analysis, July 2016), 3.
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1.1 MARINE AVIATION AND THE MAGTF

The Marine Corps provides unique capabilities to the naval and joint force and we are
manned, trained, equipped and funded appropriately.

MAGTF Digital Interoperability (Command and Control) - Digital interoperability is the seamless
integration of Marines, systems and exchange of data, across all domains and networks
throughout the MAGTF, naval, joint, and coalition forces in order to rapidly share accurate
information, provide greater situational awareness, accelerate kill-chains, and enhance
survivability. We continue to pursue integration and data exchange throughout the various
arenas; situational awareness, aircraft survivability, intelligence, surveillance, and
reconnaissance (ISR), fire support, and logistics. (CAC2S, G/ATOR, CTN)

MAGTF EW (Electronic Warfare, Fires) - MAGTF EW transitions the Marine Corps from a focus
on the low-density/high-demand EA-6B, to a distributed, platform-agnostic strategy - where
every platform contributes/ functions as a sensor, shooter and sharer - to include EW. Under
MAGTF EW the Marine Corps is integrating multiple aviation platforms (unmanned, fixed wing,
tiltrotor, and rotary wing assets); payloads; and ground-based EW nodes to provide
commanders with an organic and persistent EW capability. Airborne electronic attack (AEA)
capabilities post-EA-6B sundown will be provided by EW payloads such as the Intrepid Tiger Il
EW pod, UAS EW payloads, and the EW capabilities inherent to F-35.

TACAIR (Access, Intelligence, Fires) - Fifth-generation aircraft combines low observability with
unprecedented targeting systems and expanded weapons capabilities, and will provide MAGTF
ground commanders with a fighter, attack and electronic warfare platform unlike any other.
Combining the on-board capabilities of the F-35B with the flexible basing options it provides will
create difficultly for enemy planners; further enhance MAGTF commanders' fires capabilities;
and enhance the fleet commander’s ability to provide sea control to the joint force commander.

Assault Support (Maneuver) - With the speed and range of the MV-22B and the CH-53K,
combined with the KC-130J, the MAGTF will have the ability to move Marines and equipment
further, faster and with higher situational awareness than ever before. MAGTF and joint force
commanders will take advantage of the speed and expanded flight ranges that our AH-1Z, UH-
1Y, MV-22 and CH-53K provide, in order to give battle — or not — at the times and places of their
choosing.

Expeditionary Aviation Enablers (Maneuver, Sustainment) - The expeditionary nature of
Marine Aviation, coupled with the operational demand to disaggregate, re-aggregate and/or
conduct distributed operations, requires the niche aviation capabilities inherent in our MWSS
and MALS. Our expeditionary aviation enablers, with their ability to provide modular and task-
organized units/capabilities , facilitate and sustain aviation readiness and generate combat
power.

12




1.2 AVIATION COMBAT READINESS

To be the nation’s force in readiness, the Marine Corps depends upon its aviation
arm. Marine Corps aviation must be trained, manned and equipped to provide
that “A in MAGTF” - to support operations plans and joint and ground force
commanders to give battle at the time and place of their choosing. This endstate
demands a 2.0 standard: a squadron equipped with up aircraft and with aircrew
trained to fly them in any clime and place.

1) We need to increase the amount of time our aviators spend in the air.

2) Our Marine aviators need more “looks at the ball” which equates to more flight time
and more time in the simulator.

The Core Competency Resource Model (CCRM) developed for each T/M/S
calculates the number of hours each pilot/WSO/ECMO (or crew) must fly, based
on the T&R manual, for a squadron to achieve the standards mandated for a
Training Level of 2.0.

T-2.0: Squadron = 70% METS trained

Our legacy gear will be ready until we are done with it. Improving the material
readiness of our legacy gear—the key component to current readiness—is no easy
task, but we must do it.

1) T-Rating is derived from all squadrons’ reported T-Levels.

2) Itis one of the primary assessment metrics for the naval aviation enterprise (NAE) to
determine whether squadrons have the resources to generate readiness.

Highlighted in RED are the Primary Mission Aircraft a squadron needs to achieve
training and wartime objectives. Highlighted in GREEN are temporary degraded
PMAI measures taken to spread load available assets across the HMH and VMFA
T/M/S to ensure squadrons were resourced with the minimum number of assets
to achieve the RBA requirements to train to T-2.0. Highlighted in BLACK are the
minimum number of RBA Aircraft required daily (on average) for a properly-
resourced squadron to maintain a ready posture.

Properly resourced = correct number of personnel, aircraft and parts, and the
training ranges to employ them.

13
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1.2 RBA RECOVERY

RBA RECOVERY PLAN

After over a decade and a half of near surge operations for Marine Aviation,
combined with budget cuts, the Corps is currently 159 aircraft short to meet a T-
2.0 training goal and we are 45% short of the “up” aircraft we need to meet our
Title 10 responsibilities. To increase the number of Ready Basic Aircraft and build
the comprehensive strategies to recover our readiness to meet flight line
entitlement (FLE) warfighting requirements, we began a series of independent
readiness reviews (IRRs) to identify both the issues and the resources necessary to
turn this around. We have a POA&M to achieve our required readiness by type,
model and series.

INDEPENDENT READINESS REVIEWS

The Marine Corps conducted the first readiness review of AV-8B Harriers in 2014,
and followed with CH-53E Super Stallion in 2015 and MV-22B Osprey in 2016. H-1
IRR is in process this year. These reviews are intensive and dispassionate, and give
us an in-depth look at the issues and concerns in each community.

WHAT IMPROVEMENTS ARE BEING IMPLEMENTED

Future Readiness: The real key to reducing risk in capacity and recovering
readiness is in transition. Due to our aging fleet, we have to focus on both current
readiness while simultaneously recapitalize TACAIR with the F-35 B/C, completing
the H-1 transition, and soon initiate the transition to the CH-53K.

Current Readiness: Four main components surfaced within each IRR (with
different combinations in each Type/Model/Series): People, Parts, Process, and
Funding. The Marine Corps is tackling these components head-on and our
numbers are starting to trend up, with a full recovery planned for 2019 (as long as
we keep these initiatives funded and stay on track with recapitalization).

14

People: Ensuring the right people with the right training, leadership and skill sets
are in positions of authority and responsibility.

1) The Advanced Aviation Management Training (AAMT) Course and the Advanced
Maintenance Officer (AMO)Course initiatives are addressing this by providing skilled
leadership at the deck plates.

2) Promotions will be based on demonstrated skills, knowledge, and qualifications.
3) Additional MOSs to track qualified maintenance personnel.

4) The Marine Corps intends to employ targeted bonuses and proficiency pay to keep
our most qualified people.

Parts: From our newest fifth generation F-35B to our oldest legacy platforms, our
mission requires that we adequately fund our spare parts inventory. This detailed
focus on supply chain means parts at the right time and in the right places to fulfill
our readiness requirements. NMCS is debilitating and is our #1 casual factor for
low readiness in Marine Corps aviation.

Process: Remove barriers to readiness recovery in our in-service repairs and
depot backlogs (increasing throughput), and supply posture in our hangar decks
and maintenance departments.

We learned in the course of our DoN F/A-18 readiness recovery strategy and
three independent readiness reviews that no one solution fits all
type/model/series aircraft. We are beginning an aggressive, tailored, funded and
tracked roadmap to recover the readiness we need. We will hold our aviation
general and flag officers accountable for executing that recovery process —
beginning with the DCA.

Funding: Ensuring proper, sustained funding for legacy aircraft, flight hours and
spare parts, and for procurement of future aircraft and systems.



1.2

RBA RECOVERY: MOVING THE NEEDLE

Aircraft #

USMC Aviation Readiness Recovery

1200 -+ ‘ ‘
1100 | In Reporting Goal (1065)
I ERE R R ENNNNENNNNNNNENNN] ..I................CC..CC.CC..Ié;lI..I..II..I..Il.lI..Il.lI..l..ll..l..........l............I..lI..l..Il..I..ll.‘.................
20
1000 x
968 J‘P ** s o0 n-reporting goal
Fix Depot Throughput ‘ _
In-reporting
900 - L
s+ses RBA GOl
43 83
= = RBAPB17+UPL
800 | 790 ‘ ———RBA Recovery Plan
Improving Flight Line IJIC ===RBAmonthy average
700 1 ~ NAE Goal (690) . .
As of 30 Sep /{\ -
RBA Goal (589 HP L
"{J+33 +50 +57 | _fies | +33
3Ps i
%0 _aso%_';"'
e
RBA at end of Sept 468
400 - FY16 High: 478
POM-18 Pre-decisional
300 T T T ‘ T T T T T T T T T T T T
a < S > N P P N > D D 2 - - -
N @”3‘ S & & @'& S o & @’& S & F @'3‘ S &




1.2 INDEPENDENT READINESS REVIEWS

HARRIER INDEPENDENT READINESS REVIEW (HIRR) HIRR output was tailored to two key areas for action:

The Harrier Independent Readiness Review (HIRR) identified a cost-effective
strategy through the remainder of the Harrier platform's service life to produce a
daily 11 Ready Basic Aircraft average per squadron equivalent, and 15.4 flight
hours per pilot per month, in order to produce the required T-rating of 2.0.

1) Maintenance and material, which included RBA degraders, depot maintenance
timeline management, and supply system transition from Boeing to NAVSUP.

2) Manpower, which included both contract maintenance and USMC manpower.

Since the HIRR, we have:

1) Established 55 RBA in operational squadrons as the single driven fleet goal for
readiness.

2) Identified key degraders, and ensured that the supply chains for these parts are re-
energized.

3) Conducted executive-level engagement with all DOD agencies that have a supporting
relationship with the AV-8B program.

4) Conducted executive-level engagement with key vendors and OEMs, ensuring that

5) known deficiencies are being addressed.

6) Conducted a holistic analysis of the supply forecasting model for both the F402
engine and the air vehicle as a whole, resulting in improvements in the logistics

system.

7) Ensured that funding levels for Program Related Logistics and Program Related
Engineering are kept at acceptable levels.

8) Analyzed maintenance training

The HIRR focused on three key areas, which were tied to aircraft To date, we have seen an increase in readiness across the fleet; however, the
increase is lagging the HIRR forecast. HQMC Aviation, in concert with the TMS
lead (the MAG-14 commanding officer), is actively engaged at the executive level
with OEMs, vendors, and all DOD commands that have a supporting relationship
with the AV-8B program, in an effort to continue to increase readiness to meet our
readiness requirements. While readiness is lagging the forecast there has been a
marked improvement which has allowed us to more adequately meet out
3) Supply. readiness goals.

reporting status:

1) Out of reporting aircraft.

2) Manpower deficiencies and/or inefficiencies.
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1.2 INDEPENDENT READINESS REVIEWS

SUPER STALLION INDEPENDENT READINESS REVIEW (SSIRR)

In response to CH-53E readiness challenges, the Super Stallion Independent
Readiness Review (SSIRR) was chartered to identify issues and gaps and conduct
root cause analysis for aircraft, aircrew and maintenance personnel readiness and
to recommend the best courses of action for the CH-53E community to produce
the Ready Basic Aircraft (RBA) for requisite flight hours per pilot per month, in
order to achieve and maintain T-2.0 until full operational capability (FOC) of the
CH-53K. Findings and recommendations were focused on areas to improve
combat readiness of the CH-53E fleet.

The SSIRR recommendations were categorized under surge and sustain
recommendations. With the purpose of returning fully mission capable aircraft to
the fleet, and of ensuring a ready, reliable, and relevant heavy-lift capability for
the Marine Corps through transition to the CH-53K, the CH-53E community has
taken several readiness recovery actions since the SSIRR:

1) Resetting all CH-53E fleet aircraft. The validation aircraft completed April 2016, with
follow-on verification aircraft inductions complete as well as full rate in order to reset
the entire fleet of CH-53Es in the next 3 years.

2) Building out Portable Electronic Maintenance Aids (PEMAS), now up to five per
aircraft;

3) Fixing technical publication discrepancies;

4) Enhancing and formalizing academic Functional Check Flight (FCF) training for both
pilots and crew chiefs;

5) AcceleratingT-64-GE-419 engine modification;

6) Restoring two AMARG MH-53Es for the FRS to use as basic stick-and-rudder aircraft
to provide two CH-53Es back to the fleet;

7) Procuring test equipment and IMRL; and

8) Hiring contract maintenance field teams to provide over the shoulder training to our
maintainers.
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Efforts are currently underway to expand the CH-53E Performance Based Logistics

(PBL) from 10 to 65 components with future growth potential. To increase
readiness, HQMC Aviation, in concert with the program office and TMS lead,
continue to be actively engaged with all who have a supporting relationship with
the CH-53E program.

In summer 2014 our RBA gap was 23 aircraft. In the past two years we have
applied the readiness surge and sustainment recommendations from the IRR.
Meeting an RBA of T-2.0 is a continuous process as we sustain CH-53E and prepare
for FOC of the CH-53K. Based on this continuous process, we have lowered our
RBA gap to 12.



1.2 INDEPENDENT READINESS REVIEWS

The objective of the Osprey Independent Readiness Review (OIRR) was to identify
issues, gaps and to conduct a root cause analysis for aircraft, aircrew, and
maintenance personnel readiness. The OIRR recommended the best courses of
action to achieve and maintain T-2.0 for the MV-22 community.

MV-22 readiness has been stressed due to accelerated deployments, accelerated
squadron standups, continuous combat use since 2007 and emergent operational
tasking. This OPTEMPO has been sustained in parallel with the medium lift
transition from legacy assets which is only 75% complete. Additionally, the
SPMAGTF construct has driven the requirement to adjust the VMM Table of
Organization (T/O) in order to support detachment operations. As MV-22
employment grows and evolves to meet COCOM demand, the industrial and
logistics support base is working to keep pace. As a maturing platform that is
scheduled to reach FOC in 2020, the support base is maturing in parallel. This
base, both industrial and organic, has been challenged to meet established repair
timelines and required depot throughput. Across the enterprise, changes to
manning are being made to support detachment operations, organic depot
facilities are expanding, contracting strategies are evolving to support timely
delivery of long lead items, and industry continues to grow their support
capability. These and other adjustments are being made to ensure the support
base is able to meet logistical requirements driven by current and future MV-22
operational requirements.

Readiness improvement opportunities span configuration management,
reliability, supply, manpower, and maintenance key issues limiting readiness:

1) There are over 77 V-22 aircraft configurations and modifications

2) System / Component improvements are under-resourced

3) The supply system is not able to keep pace with material demands (34% NMCS)
4) Depot-level maintenance cannot keep up with demand

5) The quality of maintenance training curricula, maturation, and standardization has
not kept pace with readiness requirements

6) Current maintenance manning levels are unable to support demands for labor
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The current V-22 sustainment system cannot realize improved and sustained
aircraft readiness / availability without significant change.

Since the OIRR, decisions have been made to implement the Common
Configuration, Readiness and Modernization Plan along with nacelle
improvements. The V-22 program will also pursue a plan and strategy for PBL
Implementation to select “best of breed”, confirm a Modification
Manager/authority, continue to implement a Long Term sustainment strategy,
develop a detailed PMI plan, pursue commercial PMI capability, and improve the
supply chain. Many other initiatives were recommended and will all be considered
and validated with respect to readiness improvements gained.

The OIRR shall lead to improvement of aviation support programs in association
with advanced maintenance concepts and equipment, in order to provide
increased and sustained levels of readiness across the Marine Corps.
Development of analytical modeling tools shall demonstrate the feasibility and
maturity of new technology and gain understanding in order to evaluate utility of
this technology to expedite delivery of new capabilities.
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2.1 MAGTF DIGITAL INTEROPERABILITY

MAGTF Digital Interoperability (DI)

Digital interoperability is the seamless integration of systems and exchange of
data, across all domains and networks throughout the MAGTF, naval, joint, and
coalition forces, to include communication in degraded or denied environments,
to rapidly share accurate information, provide greater situational awareness,
accelerate the kill chain, and enhance survivability.

The interoperability goal is to provide the required information to the right
participants at the right time, in order to ensure mission success, while improving
efficiency and effectiveness. This approach provides the additional advantage of
responsible spectrum use, which becomes increasingly important as spectrum
demands increase, as technology advances, and our MAGTFs continually operate
in more distributed and disaggregated manners. We continue to pursue
integration and data exchange throughout the various arenas: situational
awareness; aircraft survivability; intelligence, surveillance, and reconnaissance
(ISR); fire support; and logistics.

Vison — In order to validate our concepts, Marine aviation has adopted an
“integration through innovation and experimentation” disruptive innovation
approach to enhance the MAGTF. This approach attempts to couple existing and
emerging technologies and integrate them into mission threads to assess their
operational viability inside of large scale MAGTF exercises i.e., MAWTS-1 Weapons
and Tactics Instructor course, |OC Talon Reach exercises, MCWL MIX's, and VMX
early integration opportunities. The inclusion of emerging technologies within
mission threads offers several benefits, which include the refinement of existing
requirements and validation of the concepts leading to formal requirements
generation.

2015 15th MEU Mesh Network Manager Risk Reduction system
coupled with the Marine Air Ground Tablet (MAGTAB) configuration

Validation — The 2015 15th MEU assessment solidified the requirement for
software-defined radios, airborne gateways, mesh network data exchanges
facilitating maneuvering within spectrum, and encrypted wireless tablets in the
hands of the operator. The ongoing efforts have and will continue to assist in the
seamless integration, decreased kill-chain, and enhanced battlefield situational
awareness throughout the MAGTF.

Execution — Years of innovative efforts and collaborations across numerous
organizations i.e., NAVAIR, CD&I, MCWL, MARCORSYSCOM, HQMC C4 & Intel, NRL,
and key industry partners have enabled transition from vision into execution. As a
result the MAGTF Agile Network Gateway Link (MANGL) system comprised of a
Software Reprogrammable Radio (SRP) Increment 2, Airborne Gateway, and
Marine Air Ground Tablet (MAGTAB) is transitioning to a Program of Record.
MANGL will enable the seamless integration of the MAGTF in an A2AD
environment while enroute and during objective area execution. When coupled
with systems such as Network on the Move Airborne (NOTM-A) access to SATCOM
networks further enables the robustness of the network and access to mission
thread information. Initially assault support platforms equipped with MANGL will
enable information exchange amongst legacy systems such as H-1s equipped with
onboard Full Motion Video and walk on/off ANW2 network radios. TACAIR growth
through LPOD and internal platform upgrades will further enhance their
participation within the network architecture. JSF’s capabilities when brought to
bear will expand the interoperability of the MAGTF. Efforts to ensure a future
Group 4/5 UAS equipped with MANGL will facilitate network access in the absence
of assault support platforms equipped for the Ground Combat Element.

Future — Miniaturization of Software defined radios will increase disembarked
Marines network access available down to the squad leader. Innovative efforts
such as NET-T AJ, Low Probably of Detection/Intercept, and data clouds remain on
the horizon. Sensor fusion through the existing program of record Minotaur seeks
to consolidate the shared platform information automating sensor collaboration
for the operator interface. Technology advances are allowing us to use spectrum
more efficiently and effectively in the areas of frequency, time, space, and
modulation. The adoption of future technology will position the Marine Corps to

21 bethe warfighting force with the greatest flexibility in digital communications.
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2.1 MAGTF DIGITAL INTEROPERABILITY

Software Reprogrammable Payload (SRP) Increment 2 AN/ARC-254(C)

SRP is a software defined radio program that has the capability of hosting up to 7
waveforms simultaneously while offering an advanced embedded multi-level
security architecture known as the Programmable Embedded Infosec Product
(PEIP). SRP Increment 1 has previously demonstrated forward deployed capability
on a Navy UAS platform, however it lacked the existing MAGTF waveforms. To
align with the existing architecture of the MAGTF the following waveforms were
coordinated for conveyance into the Increment 2; Link-16, ANW2, BE-CDL REV-B,
and TTNT. MV-22 is the lead platform for SRP Increment 2 integration immediately
followed by the CH-53E/K and KC-130. Link-16 fulfills the air picture and enables
growth for DACAS potential, ANW2 radios continue to be proliferated throughout
the Ground Combat Element, BE-CDL will expand on the existing CDL network
facilitating the Type 1 ISR mandate and a far more capable waveform that will
enable the furthering of payload control , lastly TTNT continues to enable large
pipe traffic for information exchanges, range extension, and dynamic spectrum
maneuvering. Emerging waveforms as they become available can and will be
implemented as the MAGTF continues to expand its interoperability.

MANGL
2 SRP Gateway Tablett
+
Gather
Fuse |
Correlate
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MV-22, CH-53, and KC-130 Airborne Gateways

Airborne gateways will serve as a conduit between disparate networks and
waveforms on the current battlefield. Gateways possess the ability to receive one
waveform/message type and process it into another waveform/message type
before off boarding the data. Due to the inherent difficulties of replacing or
adding new systems to some Marine aviation platforms, adding airborne gateways
enables information exchanges across a variety of systems and networks. This
increased prevalence of airborne gateways will provide data exchange capabilities
throughout the MAGTF without each platform having to be equipped with every
waveform currently being used on the battlefield. Airborne gateways, such as the
Mesh Network Manager (MNM) utilizes a collection of radios and conducts
message translation and processing for dissemination leveraging software that is
interoperable with SOCOM.

The SRP, when used in conjunction with a gateway, will deliver an unprecedented
capability to the MAGTF without significantly impacting current operations due to
the reduced size, weight and power requirements. This construct is equally
applicable to multiple air and ground platforms. This capability is complementary
to the ongoing Network-On-The-Move Airborne (NOTM-A) initiative that provides
Beyond Line of Sight reach back for SPMAGTF KC-130’s and MV-22's (MV-22
NOTM-A limited fielding in 2017-1018).

Persistent Airborne Gateways (UAS)

Airborne gateways intended to provide persistent coverage as MAGTF platforms
enter and depart the objective area will come in the form of a future Group 4/5
UAS. This will ensure post debarkation that the MAGTF in the absence of a MV-22,
CH-53, or KC-130 will retain access to the network. As technology miniaturizes
reduced size UAS platforms will become increasing valuable enablers and expand
upon opportunities for distributed manned/unmanned teaming.




2.1 MAGTF DIGITAL INTEROPERABILITY

Transition to SRP / Gateway Program of Record

1) 2014-15VMX (1 A Kit MV-22, 1 A Kit CH-53)

2) 2015 15th MEU (6 A Kit MV-22, 4 A Kit CH-53, 10 MNM B Kits)

3) 2017-2018 SPMAGTF Enroute C4 MV-22 UUNS (30 A Kit MV-22, 18 MNM B Kits)
4) Facilitates interoperability between disparate / legacy systems

5) Link-16, ANW2, TTNT, CDL, HPW SATCOM , Message Translation (J, K, CoT, VMF)

6) Interfaces with Marine Air Ground Tablets (MAGTAB) over encrypted WiFi link

Meshed Network Manager Risk Reduction

(Data Forwarding, Message Translation, Mission Processing, Network Health Management) TTNT

PRC-117G w/CEWL Device
(WiFi Hub)

TINT cDL MAGTAB
QNT-200D VORTEX Link-16 ANW?2 / SATCOM A:tl:elr?na w/CEWL Device
(Range Extension) (FMV) STT PRC-117G Note4 /Tab S 8.4
(Air C2) (GCE Network) (PAX/Cargo (User Interface)
Tracking)
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2.1 MAGTF DIGITAL INTEROPERABILTY

2019+ MAGTF Agile Network Gateway Link (MANGL) consolidates the Software Reprogrammable Payload (SRP) / Airborne Gateway / and tablet into a Program of Record
fielding on MV-22, CH-53, KC-130. MANGL is the overarching system of systems for brevity.

SRP path forward consolidates the Mesh Network Manager Risk Reduction proprietary radio capabilities into one box and ports the waveforms onto SRP Increment 2 cards.
This will gain back lost mission seats, and facilitates a future growth path for future MAGTF waveforms without repeat efforts for platform integration. The gateway
capability of Mesh Network Manager is retained facilitating data forwarding, message translation, network health management, and threat off boarding.

IEN, MANGL Participants

Network Access
ANW?2

SRP Increment 2 Waveforms %

Link-16
ANW?2
BE-CDLRev B
TTNT
future waveforms...TBD
MUOS
WNW
LPI

MANGL
SRP / Gateway / Tablet

MANGL Participants
Network Access
Link-16 / FMV {
= |

- ; _
YR Al
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2.1 MAGTF DIGITAL INTEROPERABILITY

Tablets

Android tablets continue to be the most effective way to deliver secure
consolidated information to aircrew and embarked Marines. New aviation
platforms come with highly integrated and complex operating systems that
require years of development and testing prior to fielding. While necessary,
this process is typically both time-consuming and costly. In many cases,
incorporation of a federated tablet offers the aircrew or embarked Marines
with new and relevant information while awaiting modification to the aircraft
operating systems.

This method of integration also allows for rapid modification to a particular
application without significant regression testing to determine the impact on
the aircrafts systems. Industry and general aviation have been successfully
employing this model for years. Wireless Android tablets integrated with
airborne gateway capabilities will enable our ground forces participation
enroute with aircrew collaborative planning and objective area real time
updates.

Marine Air Ground Tablets (MAGTABs)

The MAGTAB was sourced on the 2015 15th MEU, SPMAGTF, TACDEMOQ's, and
Talon Reach as a scalable capability for information consolidation and display
for the aircrew operator as well as embarked Marines. While awaiting a fully
networked and classified Electronic Kneeboards (EKB) under the PMA-281
Program of Record which is intended to be interoperable with the Marine
Corps Common Handheld in work under MARCORSYSCOM the MAGTAB and
Encrypted WiFi Links will continue limited fielding facilitating scalable
integration into systems such as Airborne Gateways. The MAGTAB and
Encrypted WiFi Link is covered with an Authority to Operate (ATO) that
capitalizes on the KNOX security container capability afforded by the Android
operating system. Applications such as RFID, ExChecks, Timeline, and Kinetic
Integrated Lightweight Software Individual Tactical Combat Handheld
(KILSWITCH) are some of the mission related applications that have continued
to be enablers.
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2.1 MAGTF DIGITAL INTEROPERABILITY

Electronic Kneeboard (EKB) / Electronic Flight Bag

EKB devices approved under the PMA-281 flight clearance have been
introduced over the past two years in limited quantity. PMA-281 procured and
configured assets are planned for distribution over the next several years with
tactical applications such as Kinetic Integrated Lightweight Software Individual
Tactical Combat Handheld (KILSWITCH) and safety of flight applications such as
ForeFlight. The EKB Program of Record growth path over the next several
years is slated to begin fielding networkable devices that will capitalize on the
lessons learned from the MAGTAB. Future opportunities to infuse mission
related information extracted from aircraft sensors and data networks will
further enhance kill chain execution and battlefield awareness for the end
user.




2.1 MAGTF DIGITAL INTEROPERABILITY

Mesh Network Manager Risk Reduction & MAGTAB Integration

MAWTS-1 TACDEMO, Talon Reach, and VMX efforts ongoing
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2.1 MAGTF DIGITAL INTEROPERABILITY

Mesh Network Manager Risk Reduction & MAGTAB Integration
MAWTS-1 TACDEMO, Talon Reach, and VMX efforts ongoing
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2.1 MAGTF DIGITAL INTEROPERABILITY

Every platform will be a sensor, shooter, electronic warfare node and sharer — able to move information throughout the spectrum and across
the battlefield at light speed.
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2.2 MAGTF ELECTRONIC WARFARE

MAGTF EW MISSION:

Support the MAGTF commander by conducting electronic warfare, day or night,
under all weather conditions during expeditionary, joint, or combined operations.
Increase combat survivability of ground forces, assault support and strike aircraft
and weapons by denying, degrading, and disrupting the enemy’s ability to target
and engage our forces.

FUTURE INITIATIVES:

The Marine Corps is continuing to build an organic and distributed electronic
warfare system of systems known as MAGTF EW. MAGTF EW transitions the
Marine Corps from a focus on the low-density/high-demand EA-6B, to a
distributed, platform-agnostic strategy — where every platform contributes/
functions as a sensor, shooter and sharer — to include EW. Under MAGTF EW the
Marine Corps is leveraging emerging technologies and integrating multiple
aviation platforms (unmanned, fixed wing, tiltrotor, and rotary wing assets);

payloads; ground-based EW nodes; and cyber capabilities to provide commanders
with an organic and persistent EW capability — for every MAGTF — large and small.
Airborne electronic attack (AEA) capabilities post-EA-6B sundown will be provided
by EW payloads such as the Intrepid Tiger Il EW pod, UAS EW payloads, and the
EW capabilities inherent to F-35.

This integration of manned and unmanned airborne and ground EW capabilities
will provide the MAGTF commander with greater flexibility and control of the
electromagnetic spectrum — and in many cases giving that MAGTF commander a
capability where previously they had none. MAGTF EW assets will be modular,
scalable, and networked, utilizing an open architecture that is rapidly adaptable
and remotely re-programmable at the tactical level to support future Marine
Corps warfighting requirements.
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2.2 MAGTF ELECTRONIC WARFARE

UAS are a planned critical component of the MAGTF EW concept. As such, the
requirement for developing and maintaining Aviation specific EW expertise
that is historically resident within the VMAQ community will over time become
resident in the VMU community. The VMU community will begin to grow EW
expertise “from the ground up” as capabilities are developed and procured. A
payload for the MQ-21 is funded beginning in FY18; this will lay the foundation
for further expansion as the Marine Corps moves towards a Group 4/5 UAS
capability.

MAGTF EW AEA CAPABILITIES:

Intrepid Tiger Il (IT-1): Precision EW pod providing organic distributed and net-
centric AEA capability.

EOC of IT-Il pod in OEF conducted in 2012

Approved Acquisition Objective (AAO): 136 total pods
1) Deployed on AV-8B and F/A-18A++/C/D aircraft, KC-130J in development
2) Deployed on UH-1Y (EOC FY16), AH-1Z (Future)
3) Additional future IT-Il platforms: MV-22B, CH-53K

4) Radar AEA variant of IT-1l in development (Block X)

UAS Payloads:
1) EW Payload for RQ-21 in development, production in FY20-21

2) Proposed EW Payload for MUX in mid 2020s

F-35: Expansion of inherent JSF EW capabilities and target sets
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2.3 MARINE AIR COMMAND AND CONTROL SYSTEM (MACCS) PLAN




2.3

Marine Air Command and Control System Overview

Command and control is the means by which a commander recognizes what needs
to be done and sees to it that appropriate actions are taken. It includes collecting
and analyzing information, resource management, planning, communicating
instructions, monitoring results, making decisions, supervising execution and
making assessments. The Marine Air Command and Control System (MACCS)
serves as the catalyst to the timely employment of Marine aviation assets,
effective combined arms, and enabling MAGTF freedom of action throughout the
battle space. The MACCS structure embodies the Marine Corps belief that:

No activities in war are more important than command and control. Through command and control,
the commander recognizes what needs to be done and sees to it that appropriate actions are taken...it
provides purpose and direction to the varied activities of a military unit. If done well, command and
control add to the strength of a force.

-Marine Corps Doctrinal Publication 1-0, 2011

The MACCS provides the aviation combat element (ACE) commander with the
agencies and assets necessary to exercise aviation command and control (AC2)
and air defense in support of the MAGTF, naval, and joint operations. These
agencies provide the ACE commander with the ability to execute the six functions
of Marine aviation.

The MACCS is greater than the sum of its parts, a cohesive system made up of units from
throughout the Marine Air Control Group (MACG). The MAGTF’s structure, and our
training, allows Marines to enjoy decentralized control of both ground and air forces
providing greater flexibility and efficiency on the battlefield. Our philosophy is unique,
resulting in closely integrated aviation and ground fires, reconnaissance, and other
operations into an overall scheme of maneuver allowing for successful mission
accomplishment. This seamless integration is accomplished and provided by the MACCS
and only exists when all of the MACCS agencies are on the battlefield and expertly
coordinating with their joint counterparts interpreting, integrating, and coordinating the
MAGTF battle plan into the joint battle.

Aviation command and control affords the MAGTF commander the most lethal and
responsive form of fire support available on the battlefield. Logistics occurs more rapidly
and targets are identified and destroyed well before friendly ground forces come in contact
with them. Efficient AC2 enhances safety of flight, giving the aviator an opportunity to assist
when needed or direct where required, ultimately working collectively to accomplish the
mission and satisfy the MAGTF commander’s intent. An example of efficient AC2 are
Operations IRAQI FREEDOM and ENDURING FREEDOM, where the MACCS functioned as a
system. Greater efficiency and flexibility were realized, resulting in swift action from
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Marine aviation. Dynamic re-tasking of missions quickly supported rapid changes in
battlefield events. Aircraft were diverted to trouble spots as needed within minutes.
Further, ground-based fire support was requested, air cleared, and missions fired near
simultaneously.

Since 2001, our current systems and organization construct have proven successful during
combat operations. Looking into the future, the Marine Corps is rebalancing to support
increasingly dispersed operations by smaller, task-organized forces over ever-greater
distances. The fielding of CAC2S, and TPS-80 combined with CTN will allow the MACCS to
employ additional C2 nodes over a greater geographical area. The MACCS must examine
its organizational and training pillars to maximize capacity to support an increasingly
distributed MAGTF.

The MACG commander must be able to employ task-organized AC2 nodes capable of
providing task-organized MACCS capabilities supporting military operations. These agencies
will be highly expeditionary and capable of seamless expansion based on evolving
situations. There will also be a focused effort to support forces afloat. We will re-engage
with the Navy and recommend where integration of command arrangements and control
functions may provide a more cooperative and integrated blue/green solution for the AC2
of MAGTF assets afloat.

The MACCS is greater than the sum of its parts, a cohesive system made up of units from
throughout the Marine Air Control Group (MACG). The MAGTF’s structure, and our
training, allows Marines to enjoy decentralized control of both ground and air forces
providing greater flexibility and efficiency on the battlefield. Our philosophy is unique,
resulting in closely integrated aviation and ground fires, reconnaissance, and other
operations into an overall scheme of maneuver allowing for successful mission
accomplishment. This seamless integration is accomplished and provided by the MACCS
and only exists when all of the MACCS agencies are on the battlefield and expertly
coordinating with their joint counterparts interpreting, integrating, and coordinating the
MAGTF battle plan into the joint battle.
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The future MACCS will be expeditionary; able to operate in a distributed manner;
capable of fusing and integrating MAGTF AC2, sensor and weapons data across the
joint force to provide shared situational awareness and increase the decision space
for the MAGTF commander. Because of the unique position as the integrator
between the ACE and GCE, the MACCS must ensure the ability to bridge divergent
communication efforts within the MAGTF and joint force by providing beyond line-
of-sight (BLOS) tactical data links (TDLs), data forwarding, radio relay, tactical
gateways, and ground-based air defense (GBAD) capable of engaging low RCS
targets. This vision will be realized with the fielding of CAC2S phase II, TPS-80,
CTN and future GBAD weapons systems:

Common Aviation Command and Control System (CAC2S) — will fuse weapons and
sensor data into a single integrated display, and serve as the integrator and
gateway of waveforms between the ACE and GCE. This will be a tool for the MEF
commander to see and shape his battlespace.

AN/TPS-80 Ground/Air Task Oriented Radar (G/ATOR) is a 3-D, medium range
radar that gives the MAGTF commander unparalleled detection within their AO
while also providing fire control quality data supporting Integrated Fire Control
(IFC) concepts.

Composite Tracking Network (CTN) — is a land-based version of the US Navy's
(USN) Cooperative Engagement Capability (CEC) which is a fused radar network
providing shared sensor quality data between the Marine Corps & Navy.

Directed Energy (DE) — Directed Energy (DE) — provides game changing capabilities
versus the low observable/low radar cross section (LO/LRCS) threat when
integrated with CAC2S, TPS-80, and CTN. DE provides a low shot cost, deep
magazine, precision accuracy, speed of light engagement solution for knocking
down hostile UAS IEDs as well as hostile ISR UASs supporting indirect fires
threatening both our Marines in the field and our high value aircraft on the ramp.

The most critical resource in the MACCS is the individual Marine. As we transition
to a common set of equipment, new operational concepts, and operations in
complex battle spaces, we must transition to a training paradigm that provides
baseline knowledge for all AC2 operators to excel. The goal for MACCS operators
is to become air command and control experts who will assist the commanders
and decision makers in receiving and interpreting operational information and
translating this information into effective direction and control for the platforms
operated by Marine aviation.
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MACCS Modernization

Fuure:

- DASCSIAOCSTACC 3

Future
Family of GBAD
Systems

The primary missions for our tactical agencies will remain intact throughout our
MACCS modernization. As new common sets of equipment are fielded, the ability
to employ future hybrid options becomes relevant. For example, the clearance
requirements for extended range munitions have made knowledge of the ground
situation and MAGTF fires critical for all MACCS agencies. The proliferation and
persistent presence of UAS and civilian aircraft through the AO have highlighted
the fact that all MACCS agencies need an air picture. Integration with special
operations forces and the increased capabilities of new MAGTF platforms, such as
the F-35 and MV-22, will enable hybrid employment options for the MACCS as we
modernize and align our equipment and personnel.

Marine Air Traffic Control (MATC), normally focused upon airspace requirements
in and around the airfield, has become more involved in the clearance of fires and
the safe integration of new platforms and UAS into operational airspace. Recent
history has also shown the need for the ACE to protect HVAs. This mission
requires the close coordination and digital integration of MATC and the Low
Altitude Air Defense (LAAD) Battalion.
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Tactical Air Command Center

The TACC provides the MAGTF with the ability to plan and execute an air tasking
order (ATO) in direct support of the MAGTF, integrate with the joint force, and
seamlessly absorb the support of coalition forces through its flexible design. The
TACC will provide the functional interface for employment of MAGTF aviation in
joint and multinational operations.

Tactical Air Operations Center

The TAOC distributes the air picture to the MAGTF and joint commands while
controlling deep air support, aerial refueling and anti-air-warfare (AAW)
operations and routing itinerant aircraft. Newly fielded systems have transformed
the TAOC into a highly mobile AC2 agency. With the completed fielding of the
CTN, the TAOC will share date with the Navy’s Cooperative Engagement Capability
(CEC) network where it will exchange high fidelity radar track data. The combined
capabilities of CAC2S, CTN and the future TPS-80 have put the TAOC at the
forefront of force protection for the MAGTF.

Direct Air Support Center

The DASC is the critical link between the ACE and GCE within the MACCS. During
OEF/OIF operations, the DASC has continued to conduct its core mission of
processing immediate requests for air support and has also expanded its ability to
control ever increasing and complex volumes of airspace. With the fielding of
CAC2S Phase |, the DASC now has a standard set of equipment for a near real-time
air picture used to enhance situational awareness and increase safety of flight in
the assigned airspace.

Marine Air Traffic Control

MATC detachments provide all-weather air traffic control services to friendly
aircraft operating in support of the MAGTF or within their assigned airspace. The
continued development of the highly expeditionary ATNAVICS has ensured MATC's
ability to meet mission requirements across the range of military operations
(ROMO) with increasing interoperability and functionality as an AC2 node within
the MACCS, until fielding of future systems.
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Meteorological and Oceanographic

The Meteorological and Oceanographic (METOC) section, resident in the Marine
Air Control Squadron, is tasked-organized to provide direct support to the ACE. It
is equipped to support a variety of MAGTF deployments and operations. With the
fielding of the Meteorological Mobile Facility (Replacement) Next Generation
[METMF(R) NEXGEN], the METOC section has become a highly maneuverable
capability that provides environmental products and mission impact assessments
to the MAGTF commander and is currently being employed in support of
SPMAGTF CC-CR. Additionally, METOC Support Teams (MST), sourced from either
the MACS or the intelligence battalion, will utilize the stand-alone Naval Integrated
Tactical Environment Subsystem Variant (IV) (NITES IV) to provide expeditionary
METOC support to forward operating bases (FOBs), Marine Expeditionary Units
and Special Purpose MAGTFs.

Low Altitude Air Defense Battalion

Low Altitude Air Defense Battalion — The LAAD Bn’s capability to provide air and
ground defense of airbases and MAGTF HVAs in an evolving battlespace is a critical
tool for the ACE commander to meet force protection and AAW responsibilities.
LAAD Bns have successfully conducted ground defense of FOBs and security force
(SECFOR) tasks during OEF/OIF for over a thirteen year period. The SECFOR tasks
included internal and external security along with tactical recovery of aircraft and
personnel (TRAP), and training of Indigenous and coalition forces in
counterinsurgency operations. In the future, the LAAD Bn will leverage defense
innovation and technologies to provide three dimensional SECFOR capabilities to
defeat an adversary’s threat to destroy MAGTF HVAs.

Marine Wing Communication Squadron

MWOCSs will continue to be in demand for data pathways between ACE, MAGTF,
and joint/coalition elements. The MWCS incorporates numerous systems ranging
from single-channel radio to systems with an emphasis on interoperability and
BLOS communications for a broad spectrum of information services. These
services include video, multimedia, data, and imagery which enable the ACE with a
reliable communications architecture.
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Aviation Command and Control Family of Systems

As we look to the future, the strategy to modernize the MACCS is synchronized with the arrival of our new, key platforms. The speed, range, and operational flexibility of the
MV-22, and the firepower and electromagnetic spectrum dominance of the F-35B are new capabilities the MACCS, via its own advances, must fully exploit for the MAGTF
commander. The AC2 family of systems (FoS) provides key material enablers that are on track to field to the operating forces and to modernize the ACE. The AC2 FoS is a set
of related, scalable, and modular systems, which the MACCS can arrange or interconnect in various configurations to provide different capabilities. The mix of systems can be
tailored to provide desired capabilities, dependent on the situation or mission assigned. The AC2 FoS includes the CAC2S, CTN, TPS-80 G/ATOR, and TPS-59 long-range radar.

Command and Control Systems
Common Aviation Command and Control System

CAC2S is the foundational command and control system of the future AC2 FoS. Increment 1 of CAC2S replaces equipment used by the TACC, TAOC, and DASC. Increment 1 is
being developed and fielded in two phases:

1) Phase 1 replaced equipment in the DASC and is employed in conjunction with the Mobile TAOM in the TAOC. The TACC received improved communications capability from Phase 1 by
upgrading the AN/MRQ-12v4 to the MRQ-13. CAC2S Phase 1 has completed fielding twenty systems.

2) Phase 2 completes the development and fielding of Increment 1 by including sensor integration and data fusion. Data fusion is accomplished through combining real-time sensor data
(TPS-59, TPS-80, external sensors via a sensor network) correlating tactical data links (TDLs) and associating non-real time track data (TBMCS, AFATDS, 10S) in order to develop and display
an integrated tactical picture. The result is an integrated situational display that can be manipulated by an operator to effectively command and control air operations. Phase 2 will also
translate GCE waveforms (K-Series messages) into ACE (Link 16) waveforms. CAC2S’s ability to translate these messages will increase situational awareness and information exchange
throughout the MAGTF. CAC2S phase 2 fields common software and hardware to the TACC, TAOC, and DASC providing a modular and scalable capability across the MACCS.

The size and capability of these agencies will vary based on mission requirements. The future concept of employment for CAC2S is to create operational facilities capable of
performing any AC2 function within the MACCS. The CAC2S Phase 2 Aviation Command and Control System (AC2S) will integrate the signal data element (UGS-4B) of CTN as
its sensor interface and utilize the CTN antenna trailer to link into the network.

Composite Tracking Network

CTN is a land-based version of the USN's Cooperative Engagement Capability (CEC), which is a radar network that exchanges fire quality radar data between the Marine Corps
& Navy. CTN/CEC is the primary network that will enable future Integrated Fire Control (IFC) capabilities that will provide multiple engagement solutions for MAGTF & Navy
weapons systems. Specifically, CTN will extend USN Sea Shield/Sea Strike concepts inland by providing fire quality data to Aegis beyond its fire control radar. This accurate
high rate data can provide the Navy with an opportunity to expand Aegis engagement solutions that protect the sea-base and sustain combat forces ashore. CTN will be
employed with organic MACCS air defense radars ensuring a fused radar picture within the operational environment. Current Authorized Acquisition Objective (AAO) of ten
systems has completed fielding.
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Theater Battle Management Core System

TBMCS is a Joint Chiefs of Staff- mandated air war planning tool for the generation, dissemination and execution of air tasking orders and airspace coordination. TBMCS is the
primary system utilized for airspace command and control, assault support processing and execution, and provides the ACE commander the ability to support the Joint Force
Air Component Commander (JFACC). In the future, TBMCS is programmed to be replaced by the Command and Control Air Operations Suite - Command and Control
Information Services (C2A0S-C2IS). This program is intended to develop, field, and sustain modular net-centric command and control applications and web-enabled
information that will allow operators to plan and execute joint air operations.

38



2.3

SENSORS
AN/TPS-80 Ground/Air Task Oriented Radar

TPS-80 is a highly expeditionary, medium range multi-role radar able to detect
smaller radar cross section targets, such as cruise missiles, rockets, artillery, and
mortars (CRAM), UAS, and aircraft. TPS-80’s expeditionary multi-role capabilities
represent the next generation in ground radar technology and will provide greater
accuracy, detection, target classification, and performance against new and
evolving threats and enemy countermeasures. TPS-80 is being developed and
fielded to cover both aviation and ground missions and will replace three in-
service legacy systems. Each TPS-80 block consists of common hardware with
different software applications that can be adjusted to pace the threat for
decades.

TPS-80 Block I Air Surveillance Radar will provide the MACCS with a real-time
display of all medium range air activity. Its ability to detect LO/LRCS targets will
provide early warning and enhance force protection. TPS-80 Block | track data will
interface with CAC2S and augment other sensor data to create a single composite
track within the CTN/CEC network, improving opportunities for engagement of
airborne threats. In the littoral combat zone, it will enhance force protection for
USN Sea Shield/Sea Strike concepts by providing target cueing and early warning
through the CTN/CEC network. Fielding will begin for TPS-80 Block 1 in FY18 with
all seventeen systems fielded by FY24.

TPS-80 Block Il replaces the GCE’s AN/TPQ-46 and will provide counter battery
target acquisition and detection for CRAM. TPS-80 Block I, known as the Ground
Weapons Locator Radar (GWLR), will be capable of 90 or 360 degrees of coverage
while extending range and increasing accuracy when compared to currently
fielded counter battery/fire finder radars.

TPS-80 Block IV Expeditionary Airport Surveillance Radar (EASR) is the ASR
replacement for ATNAVICS. This radar will provide a common ASR radar within the
MACCS and bring MATC fully into the MAGTF digital interoperable network. This
will provide the MAGTF commander the interoperability required to support a
Base Defense Zone (BDZ) with longer range surveillance, increased TDL
integration, weapons cueing, IFC, and MATC integration within the National
Airspace System (NAS) and International Civil Aviation Organization (ICAO) ATC
Systems.
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AN/TPS-59 Long Range Radar

The improved TPS-59v3 radar provides the MAGTF and joint force with an
expeditionary long range radar capable of ballistic missile detection. Currently the
only MAGTF sensor that contributes composite track data to CTN/CEC networks
and integrates with CAC2S. TPS-59 provides the MAGTF with the ability to control
its airspace and conduct IAMD operations.

Marine Air Traffic Control Systems

The MATC equipment portfolio is a system of systems (SoS) that supports
expeditionary MATC from liaisons to the MATC Mobile Team (MMT) up through
multiple main airbases (MAB) in sustained operations. This SoS includes MATC
command, control, and communications (C3); towers; navigational aids (NAVAIDS);
and air traffic control (ATC) radars.

MATC Towers

The AN/TSQ-120C expeditionary ATC tower will be modernized into an
expeditionary tower system (ETS) that is lighter, more mobile, and scalable, with
the AN/TSQ-216 Remote Site Landing Tower (RSLT), to meet the range of military
operations, and maximizes use of existing infrastructure. The mobilization of the
TSQ-120C down shelter, combined with Tower Remoting Kits, provides the MATC
Detachment with the flexibility and mobility necessary to maximize the use of
available resources.

MATC Navigational Aids

The Legacy AN/TRN-44 TACAN is being replaced by the AN/TRN-47 v(2) Airfield
Mobile TACAN (AMTAC), a trailer-mounted system that maintains current
capability while reducing size, weight, logistical requirements and setup time. The
AMTAC will provide navigational assistance and non-precision approach capability
in a GPS denied environment. While the AN/TRN-47 remains a viable mobile
TACAN for static operations, future developments will see a one man initial entry
Navigational Aid, designed to provide initial terminal guidance during the early
phases of a campaign, or while establishing short duration landing sites or points.
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AN/TPN-31A Air Traffic Navigation, Integration, and Coordination System

ATNAVICS is the fielded Airport Surveillance Radar (ASR) and Precision Approach Radar (PAR) for the MATC detachments. ATNAVICS will bridge expeditionary MATC to the
TPS-80 Block IV. As a bridging system, all modernization efforts in ATNAVICS are focused on MATC mission essential tasks (METs) including radar range extension to 60
nautical miles and fielding of the AN/TYQ-164 ATNAVICS Data Link System (ADLS) to support two-way TDL information exchange.

MATC Future Systems

The future MATC detachment will have CAC2S combined with TPS-80 Block IV. This will provide the MAGTF with state-of-the-art capability to launch and recover aircraft,
while contributing to the integrated air defense system by providing accurate track data to future GBAD weapons systems. Additional capabilities will be gained in providing
access to data communications down to the smallest of MATC capabilities. This will provide those elements the necessary interconnectivity for information exchange to the
most remote points and sites.

Precision Approach Landing Capability Roadmap

Future precision approach capabilities will be GPS based. The Joint Precision Approach Landing System (JPALS) program was initially going to produce this system, but was
dramatically scaled back to shipboard systems only. For the Marine Corps, this will provide a precision capability on all LHA and LHD amphibious ships to support the F-35B,
and on all carriers to support the F-35C. Marine aviation will leverage maturing GPS technology to bring a self-contained precision approach landing capability (PALC) to
MATC that is worldwide deployable.

METMF(R) NEXGEN

The METOC sensing equipment is the Meteorological Mobile Facility (Replacement) Next Generation [METMF(R) NEXGEN]. The METMF(R) NEXGEN is a mobile, fully
integrated, FORCENet compliant, tactical meteorological support system which delivers relevant, timely METOC products and mission impact assessments to the MAGTF and
joint force as required. The NEXGEN is a comprehensive environmental sensor capable of employing a Doppler weather radar, receiving weather satellite imagery, launching
weather balloons to receive upper-air data and predicting expeditionary airfield local weather.

When employed as a standalone sensor and production capability, the METMF(R) NEXGEN’s organic NOWCAST program downloads the Navy Global Environmental Model,
current alphanumeric and area of responsibility upper-air data to produce an initialized weather depiction. When both NIPR and SIPR are available, the METMF(R) NEXGEN
operates as a reach-back system, utilizing both national and international weather information which allows the MAGTF commander the ability to exploit environmental
information in support of combat and combat support operations.

Weapons

No existing system has demonstrated an inherent robust end to end capability against the LO/LRCS and LSS air threat-but a combination of several capabilities could reduce
the threat by neutralizing or destroying hostile UASs and CMs before and after launch. Marine Corps air defense is in the initial phases of defeating these threats by
transitioning to an improved Integrated Air and Missile Defense (IAMD) family of system while continuing to provide integrated, low-altitude, Ground Based Air Defense
(GBAD) and ground security of MAGTF HVAs.
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The GBAD Initial Capabilities Document (ICD) was signed by the Assistant Commandant of the Marine Corps (ACMC) and identifies gaps and the required capabilities of the
Stinger Missile replacement system. The GBAD ICD identifies the primary threat to the MAGTF as the LO/LRCS UAS. The secondary threats are: Fixed Wing (F/W), Rotary
Wing (R/W), and CM.

The UAS and CM threat has outpaced the current program of record, the Stinger missile. In order to fill this capability gap and reverse current air defense kinetic strategy, the

Marine Corps intends to invest in non-kinetic (Directed Energy) and improved kinetic (missiles and guns) technologies that create a cost-exchange ratio that favors the
MAGTF and increases counter UAS and CM capabilities. The overall GBAD strategy to close all capability gaps will be accomplished in three phases:

1) Phase |: Field a roll-on, roll-off capability to detect, track, and exploit and/or destroy Group 1 UASs for MEUs, SPMAGTFs, and dismounted operations.
2) Phase Il: Field non-kinetic/kinetic capabilities vs CMs, UASs, manned FW/RW aircraft in static defense of HVA such as main air bases and Division—level COCs.

3) Phase lll: Field non-kinetic capabilities vs UAS, and manned FW/RW aircraft OTM in defense of maneuver force.

The LAAD Gunner will also transition from using the human eye to detect, identify, and engage targets to engagements that occur beyond visual range (BVR) to defeat the
asymmetric air and ground threats using organic/non-organic fire control quality data to protect HVAs. This data provides the LAAD Gunner with the situational awareness to
monitor and understand the air/ground battle space and evaluate friendly, enemy and neutrals that are in range of the future GBAD Weapon System. This requires the
ability to share, exchange, and correlate fused information and sensor data across multiple agencies to facilitate real time coordination, collaboration, and decision making;
therefore, we must leverage current investments in sensors and C2:

1) Sensor investment: TPS-80 G/ATOR provides the MAGTF with the increased ability to accurately detect smaller radar cross section air threats when compared to legacy systems.

2) C2investment: Common Aviation Command and Control System (CAC2S) and Composite Tracking Network (CTN) provide integration into netted and distributed fire control architecture.
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Future Marine Air Command and Control System Concepts

MACCS agencies have proven their utility supporting combat operations for over
seventy years. The future MACCS will continue to be tactically flexible, scalable,
and capable of rapid deployment. It will be manned by tactically and technically
proficient AC2 Marines positioned to support the ACE/MAGTF commander in the
execution of missions across the ROMO and will be interoperable with the joint
force and aligned to support capstone operational concepts.

Future MACCS Employment

Marines in combat will always need varying degrees of air support, air
defense/surveillance and a command post for the ACE. Current agencies and unit
organization will remain the baseline and point of departure for any near-term
MACCS re-organization. As the Marine Corps rebalances its forces to support
increasingly dispersed operations with smaller forces over greater distances,
aviation must adapt by providing new AC2 employment options for the MAGTF
commander both ashore and afloat. These options must continue to provide task-
organized, expeditionary, and state-of-the-art AC2 functionality.

MWOCS detachments will provide the data communications requirements for a
multi-functional C2 node providing planners more flexibility as data and long range
communications will be internally sourced. Common data supporting shared
awareness, automated decision aides, and distributed collaborative planning
enables the aviation command & control to link warriors, weapons platforms, and
targets, massing desired effects in a timely manner. The ability to command and
control dispersed forces as they aggregate will become a core competency in this
new force construct as highlighted by dispersed forward presence and quick crisis
response. Balanced, expeditionary multi-functional nodes are ideally suited to
respond quickly to global contingencies and allow for the seamless expansion of
AC2 as the situation evolves

Amphibious Command and Control

The Commandant's updated planning guidance reaffirms that the Marine Corps is
a critical portion of our integrated naval forces, designed to project power ashore
from the sea. Our partnership with the Navy enables a forward-deployed and
engaged force that shapes, deters, responds, and projects power well into the
future. Marine aviation is actively engaged with their Navy counterparts to
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determine where integration of command arrangements and control functions
may best provide a more cooperative and synergistic blue/green solution for the
AC2 of MAGTF assets operating afloat.

The MAGTF commander must possess the ability to command and control their
forces in support of an ever distributed and increasingly diverse mission set. As
part of this they must also be able to provide the full range of MACCS capabilities
from the sea base during STOM operations.

USMC Aviation & Tactical Air Control Group (TACGRU) leadership are integrating

aviation command & control Marines into sea-based operations in order to
optimize MAGTF littoral capabilities. Current lines of effort include aviation
command & control Marines attending Tactical Air Control Squadron (TACRON)
training to integrate with the Supporting Arms Coordination Center (SACC), Navy
Tactical Air Control Center (NTACC) and the Landing Force Operations Center
(LFOC) for future MEU deployments. Additionally, Joint Interface Control Officers
(JICO) are augmenting the TACRON staff on MEU deployments while TACRON
personnel are attending WTI as Command, Control & Communications (C3)
students. To date, four Navy TACRON stduents have graduated WTI. The goal is to
have at least one TACRON member per MEU who has graduated WTI.

This is required due to emerging aircraft capabilities aligning with an increase in
disaggregated and distributed operations afloat. As new Marine aviation
platforms begin to field, they will provide more capability and higher fidelity
information to ships via new sensors and gateways enabling such concepts as Sea
Shield and Sea Strike. Also, forward-deployed C2 nodes equipped with netted
sensors, CAC2S and a TPS-80, will contribute fire control quality data to the naval
force.

Our sea-based C2 integration will enhance the command relationships and
partnerships among the Navy and Marine Corps team afloat. Properly employed
MACCS Marines afloat, supported by the right mix of AC2 systems, and working
with their naval counterparts will be positioned to process, integrate, and
operationalize this myriad of information in support of MAGTF operations.
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Integrated Fire Control

IFC is a concept that teams sensors and shooters together to address challenging
AAW and air defense problem sets. Under the IFC concept, sensors from air, land,
or sea providing high fidelity target data enable weapons to be fired from any
domain, agnostic of platform. The IFC concept takes different forms (see
operational graphic below):

Through the use of TDLs, composite tracking, and collaborative sensor sharing, the
Marine Corps will have the ability to develop fire control solutions from
information provided by one or more non-organic sensors. IFC provides several
advantages for the MAGTF:

1) Reaction time will be decreased as detection and target information can be provided
by both organic and non-organic airborne assets and ground-based radars.

2) Combat identification will be enhanced through the ability to access multiple sensors,
providing better context of who is in the airspace.

3) Defense-in-depth will be increased through the use of data from non-organic sensors
and weapons will be employed at their maximum effective kinematic range. This will
provide a higher probability of kill due to a better view of the target, thus increasing
the depth of defended airspace for the MAGTF.

4) Electronic attack (EA) resistance will be stronger, because weapons systems can rely
on multiple sensors for firing solutions and be used at maximum effective kinematic
range.

Digital Interoperability

Digital interoperability is a key component in synthesizing ACE combat power.
MACCS Marines and systems continue to serve as the integrator and are focused
on tactical air and ground command and control systems interoperability. They
continue to aggressively pursue advanced capabilities leveraging a mix of TDL,
proprietary waveforms, and commercial protocols. For the MACCS to be effective
for the MAGTF and ACE commander it requires the capability to coordinate
combat operations verbally and digitally using joint standard information exchange
standards, such as Link 16, Joint Range Extension Application Protocol (JREAP),
and Variable Message Format (VMF). The MACCS is the gateway for the MAGTF
and joint force commander and must be appropriately equipped, trained and
employed to fuse information from various sources, domains, and network
participants in order to achieve decision superiority for the MAGTF and joint force
commander.
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The MACCS will also be a key component of digital kill chains. Digital requests will
seamlessly flow from requesting to approving agency and back down the chain
with mission data or reason for denial after adjudication. End-to-end digital fires
will require the DASC and TAOC to serve as gateways/data-forwarders for these
digital requests which will enable the information and the corresponding tracks
that are produced in this process to be managed. MACCS agencies will bind all of
the elements of the MAGTF and joint force.

CAC2S will implement standardized information exchanges, waveforms, and
commercial protocols. This will allow the exchange of relevant, timely and
actionable information between aviation, ground, naval platforms, agencies and
organizations. Through this implementation, operators will have the information
necessary to provide informed decisions, accelerate the kill chain, increase
situational awareness, and enhance survivability. To facilitate the development
and implementation of standardized information exchanges and employment
concepts, VMX-1 AC2 operational test Marines will work to ensure mission
effective exchanges of relevant tactical information during exercises, limited user
evaluations, and quick reaction tests.

Integrated Fire Control

2. Surface Directed(TAOC)
Air-to-Air Misile ([SDAAM]

1. Surface Directed(TAOC)
Surface-to-Air Missile [SDSAM)

3. Surface Directed{TAOC)
Surface-to-Air Missile (Land Based)
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VMX-1 Operational Test and Evaluation and Tactics, Technigues,
and Procedures Development

In July 2013, DCA established a consolidated Marine Aviation Operational Test &
Evaluation Center at MCAS Yuma to provide a single source multi-platform USMC
aviation operational test center that can optimize the development of ACE tactics,
techniques, and procedures (TTPs). The VMX-1 AC2 Department was established
as part of that effort. In concert with APX, MAWTS-1, MCSC, MCOTEA and the
operating forces, the VMX-1 AC2 department will assist in the conduct of
operational test and evaluation (OT&E) to ensure mission integration and
effectiveness of aviation platforms with MACCS equipment and other aviation
technologies across the force. The coordinated efforts of VMX-1 and MAWTS-1
define and refine employment concepts and TTP development that drives
system/platform evaluation and digital interoperability throughout the aviation
community.

Marine Air Command and Control System Training

Historically, the MACCS has trained in narrow specialties that develop specialized
Marines to operate and maintain unique systems developed to carry out specific
MACCS functions. As technology changes and more responsibility is levied on
MACCS Marines by commanders, there is a demand that we modernize our
training approach. The desire is to produce entry level Marines that can exploit
the full capabilities of their AC2 system and execute process driven information
exchanges.

Once in the operating forces, Marines will become experts in planning and
controlling MAGTF airspace, integrating organic Marine and joint fires, employing
TDL and radio communications, and employing MACCS agencies, and will be
trained to operate in a joint and coalition environment. This expertise comes with
a cost and requires a new emphasis on distributed learning capability, live-virtual-
constructive (LVC) environments, and standards-based assessments.
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A common set of equipment and new MACCS employment options will also drive
us to look at the feasibility of a common controller in the DASC and TAOC.
Currently, controllers in the DASC are officers and a majority of controllers in the
TAOC are enlisted operators. Enlisted MACCS Marines will retain agency-specific
skill sets early in their careers and then transition to becoming common aircraft
controllers and finally to become MACCS specialists later in their careers. To do
this we will need to greatly enhance our simulation capabilities and usage in the
operating forces and in the supporting establishment.

The first step in this process was the creation of the Air Control Training Squadron
(ACTS) at Marine Corps Communications Electronic School (MCCES) at MCAGCC
Twentynine Palms, California. ACTS has successfully combined three of the four
MACCS entry-level schoolhouses. The next steps will be to redesign enlisted and
officer training to address these new training paradigms.

Officers

We envision our entry-level training paradigm creating MACCS officers who
understand all facets of MACCS employment, not just that of their primary MOS.
In addition to learning their primary MOSs in air defense, air support, GBAD or
MATC, all MACCS officers will receive instruction in civil/military airspace, fires
integration, digital interoperability, planning and employment of the MACCS
agencies, and instruction in joint and coalition operations. This shifts the emphasis
of company-grade officers away from initial controller qualifications and re-focuses
them as agency directors and planners. This creates a more well-rounded AC2
officer much earlier in their careers, and better prepares them to perform duties
in the TACC as well as their primary agency. This early exposure would also
enhance an officer’'s knowledge baseline as they approach their duties as
department heads. Most importantly it will empower our MACCS officers to
operate independently in a distributed operations environment.



2.3

Enlisted

Early in their careers our enlisted Marines will hone their skills as operators in the
specific agency for which they were initially trained. CAC2S provides the
opportunity to be trained as common aircraft controller or a data link coordinator
to work in the DASC, TAOC, or potentially, a future MEU based light, mobile Air C2
element . A move toward creating a more efficient operator will baseline skills
across the MACCS and provide a larger pool of capability that gives greater
professional continuity for an extremely perishable skillset. The ideal skillset we
will build is:

1) the ability to positively and procedurally control aircraft;

2) anintimate knowledge of TDL, AC2 software applications, and communications
equipment; and

3) expertise in MAGTF command and control and fires integration.

The career progression for a Marine in the DASC or TAOC will logically flow from
operator (Private - Corporal), to controller (Sergeant — Gunnery Sergeant), to
enlisted subject matter expert (Master Sergeant — Master Gunnery Sergeant).
This progression aligns and better defines the career paths of our TAOC and DASC
Marines. It also creates a better operator for the TACC because of their exposure
to different aspects of the MACCS prior to working in the wing commander’s
command post which is an extension of the MEF commander’s. Our enlisted
Marines are the technical and tactical bedrock of our community and we need to
ensure that we are making the best training available to them through all phases
of their careers.
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Maintenance Training

Just as the lines between the agencies have been blurred with the introduction of
new equipment, so have the maintenance concepts for the equipment. As
technology has advanced, troubleshooting has shifted from the traditional
component-level to the lowest replaceable unit. Additionally, almost every piece
of modernized equipment is software- and network-driven. The complexity of
modernized equipment forces maintainers to take an active role in the setup,
configuration, operation, and maintenance of this equipment.

Maintenance officers, as restricted officers, will be crucial to transitioning to new
equipment and training by providing the subject matter expertise allowing
operators to successfully employ their weapons system. The enlisted maintainer
of the future will have to be agile enough to adapt to the potential for rapid
changes in capabilities and system implementation amongst this AC2 FoS, and will
be required to be as competent in basic data link implementation as operators.
The synchronization between the roles of the operators, maintainers, and tactical
users will continue to allow the MACCS to be successful in all future missions.
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2.4 F-35B AND F-35C LIGHTNING Il

F-35 DESCRIPTION

The F-35 is the next generation strike weapons system designed to meet an
advanced threat, while improving lethality, survivability, and supportability. It will
be the cornerstone of a multi-mission joint force possessing improved mission
flexibility and unprecedented effectiveness to engage and destroy both air and
ground threats.

The F-35 was developed using a complete analysis of legacy aircraft shortfalls,
emerging threats, and consideration of future operating locations. This approach
led to an aircraft design that incorporates advanced stealth characteristics and a
powerful sensor suite that provides superior awareness to the pilot and ensures
increased survivability and lethality in all environments.

The F-35 has an autonomous capability to strike a broad range of moving or fixed
targets, either day or night and in adverse weather conditions. These targets
include air and ground threats, as well as enemy surface units at sea and anti-ship
or land attack cruise missiles. The F-35 can complete the entire kill chain without
reliance on external sources by using fused information from its onboard systems
and/or other F-35s. This capability allows shortened engagement times, less
exposure to threats, and retains the element of surprise.

Together these elements allow the pilot to control the tactical environment using
proactive tactics. The F-35 provides sensor data to Marine Air-Ground Task Force
command and control agencies to enable intelligence collection and targeting
across the force.
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Transition Plan

The F-35B and F-35C will replace F/A-18, AV-8B and EA-6B. The Marine Corps will
procure a total of 353 F-35Bs and 67 F-35Cs in the following squadron bed down:

1) 9 Squadrons x 16 F-35B
2) 5Squadrons x 10 F-35B
3) 4 Squadrons x 10 F-35C
4) 2 Squadrons x 10 F-35B reserve

5) 2 Squadrons x 25 F-35B FRS

The Marine Corps declared F-35B initial operational capability in July of 2015, five
months ahead of the December threshold date. At I0C, the squadron underwent
an operational readiness inspection proving that it met the requirements with ten
aircraft in the Block 2B configuration. The squadron demonstrated the capability
to execute CAS, limited offensive and defensive counter-air, air interdiction, air
support escort, armed reconnaissance, and limited suppression of enemy air
defenses.

The aircraft is currently tracking to reach its full program-of-record operational
capability (Block 3F) in Q4 of CY 2017. The full transition from legacy to F-35 will
complete with the transition of the second reserve squadron in 2031.

F- 35 VMFA F-35 VMFA( )

16- plane F-35B squadron 10- plane F-35B squadron




2.4 F-35B AND 35C LIGHTNING

USMC F-35C INITIAL OPERATIONAL CAPABILITY (Expeditionary
Operations):

The F-35C IOC is defined as:

1) One squadron with a threshold of 6 F-35C and an objective of 10 F-35C aircraft with
required spares, support equipment, tools, technical publications, and a functional
Autonomic Logistic Information System (ALIS V2) including enabling peripherals.

2) Squadron manned with trained and certified personnel capable of conducting
autonomous operations.

3) Aircraftin a Block 3iP6.21 software configuration or better with the requisite
performance envelope, mission systems, sensors, and weapon clearances.

4)

5)

6)

7)

Home base supporting infrastructure and facilities ready and capable of supporting
and sustaining operations.

Qualifications and certifications for deploying the F-35C to austere expeditionary sites
and conducting landings using M-31 Expeditionary Arresting Gear.

Ability to execute close air support, offensive and defensive counter air, air
interdiction, assault support escort, armed reconnaissance, and suppression of enemy
air defense missions in concert with Marine Air Ground Task Force resources and
capabilities within the performance envelope, mission systems, sensors, and weapon
clearances provided by the Block 3iP6.21 fleet release or better.

Naval aviation enterprise (NAE), Joint Program Office (JPO) and contractor
procedures, processes, and infrastructure capable of sustaining operations of the IOC
squadron.




FY17 TACAIR LEGACY TO JSF TRANSITION PLAN

CURRENT FORCE PAA: AR SCOn,
SURRENT FURLE PAAL 9 ACVMFA SODN x 16 F-35B
7 ACVMFA SODN x 12 F/A-18 a++/C 5 ACVMFA SODN x 10 F-35B
4 ACVMFA(AW) SQDN x 12F/A-18D 4 ACVMFA SODN x 10 F-35C
2ACVMFASQDN x 16 F-35B 2 RCVMFASODN x 10 F-35B
1RCVMFASODN X 12 F/A-18A++ 2 FRSSQDN x 25 F-35B

SACVMASQODN x 14 AV-8B
Praa (Fvas [Pvae [Pva7 TPvas (Fvag (Pv2o Teva1 FPv22 (P23 (Pv2a Tevas Tevae P2z (Fv2s (Pv29 TFv3o (P31 [ Fv32 [ Fv33 (Fvaa
vMrAT-50T |0 C ] |eajifort : : |
VMFA-121 68 — 168 [R{1LH] :

a
VMFA-122 : 3 H 68 —» 168 ¥uma
VMFA-314 : Miramar: IR TS Mirarar : :

VMFA-225 : : Mira 68 —» 168 Miranpar

68 —» 168 '\"uma

6C —» 10C Yuma

CRERC I Cherry Point

: : : : : : : : : 68 —» 168 ChenyPclint

VMFA-115 : : Beadfort COE U Beajfort

VMFA-533 Beaufo 68 —» 168 herry Point

VMFA-251 B'eaurorl Ll Cher

VMFA-224 Bepufart I 68 —> 108

: : : : : 68 —» 168 erry Pojnt

VMFA-312 Beayfort RN Chierry Point

VMFA-232 Mirgmar 68 —» 108 Mirhmay

VMFA-242 Jagan 68 — 108 Mirgmar:

VMFA-323 Mirdmar 68 — 108 Ma gmar;
VMFA-112 (RES) Fvfortt IRl Cherr Point
VMFA-134 (RES) CADRE 68 —> 108 ui ; F

F-35B (16 AC)
NOTES: F-35B(10)

-MILCON at MCAS Miramar not required until 1% Qtr FY20
WMAT-203 shutdown in FY21, VMA-231 FRD mission through FY25
WMFAT-101 shutdown in FY2 3, VMFA-323 FRD mission through FY29
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F-35 BASING PLAN

IWAKUNI

(16 aircraft)

1x 16 ACSQDN

MIRAMAR
4 x 10 AC SQDN
1x16 ACSQDN
1 X 10 RC SQDN
(66 aircraft)

L\

SecNav Basing Record of Decision

Dec 2010
Based on two USMC JSF Environmental Impact Studies
All hangars sized for 16-aircraft operations

3 x 16 AC SQDN 1 xEl((;)LII:'-\ISSC
1 x 10 AC SQDN
FRS DET
@ 1x6 OT&E (10 aircraft)
(64 aircraft) %5 r
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(94 aircraft)

BEAUFORT

2 x 25 FRS SQDN
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(70 aircraft)
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DISTRIBUTED AVIATION OPERATIONS

Strategic Context

Potential adversaries are equipped with advanced anti-access / area denial
(A2/AD) long-range precision strike capabilities that threaten traditional US power
projection through fixed infrastructure and naval strike groups. The MAGTF is
challenged with developing asymmetric operating concepts which counter an
enemy A2/AD strategy, thereby allowing access for the joint force.

Distributed Aviation Operations

The future ACE will have the ability to operate effectively in the absence of
traditional fixed infrastructure and supply lines for short periods of time. There
are several drivers for Distributed Aviation Operations (DAO), including:

1) torespond to a threat
2) to capitalize on surprise and flexibility, and

3) to overcome the challenge of distance.

The proliferation of long-range, precision conventional threats, such as cruise
missiles and armed UAVs, has contested the use of traditional bases and methods
of operations. While advances have been made to counter such threats, such as
interdiction, interception, and base hardening, the complexity of the problem and
the sheer number of threats means that more needs to be done; while in
traditional warfare mass can be seen as an asset, in this case mass, coupled with
predictability, is also a liability.

DAO will also allow the MAGTF to extend its operational reach and enable
maneuver at longer ranges. The use of aviation-delivered ground refueling and
support will allow the ACE to support the MAGTF and operate at distances and in
areas beyond the immediate coastline, extend the reach and maneuver capability
several hundred miles beyond the shore, and do so for greater periods of time.

Scalable, pre-planned force packages that balance the need for logistics,
maintenance, and ordnance with the ability to maintain a light footprint and ability
to move on short notice will be key to operating from austere bases. These force
packages can be tailored and used for any aircraft in the Marine Corps inventory,
and will be enabled by dedicated support from the aviation ground support and
command, control and communication communities.
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DAO Characteristics

Can be executed with sea-based or land-based logistics and land sites; shared
logistics assets (whether from ships or main bases) support numerous dispersed
M-FARPs through mobile distribution sites.

Austere M-FARPs enable deployment at time of crisis rather than requiring years
of infrastructure preparation.

DAO can rely on a passive defense if not operating in the vicinity of a main base or
from a damaged main base airfield. M-FARPs are only active for a limited period of
time to operate inside of an enemy’s targeting cycle (24-72 hrs). Deception and
decoys further increased efficacy.

Scalable in size, DAO can range from MEU-sized F-35B divisions supported by KC-
130Js/MV-22s/CH-53s to MEB-sized multiple squadron packages. The specific
footprint ashore is scenario based for designated M-FARPs.

The concept has been the subject of a feasibility study and wargame-informed
CONOPS development process. It has been shown to be logistically feasible, using
organic MEU/MEB air and surface connectors along with maritime prepositioning
ship squadron (MPSRON) and combat logistics force (CLF) ships. Additionally, we
have the opportunity to employ to and from allied STOVL carriers such as the 34
jet capable Queen Elizabeth or Prince of Wales, the Garibaldi, and an assortment
of amphibious carriers.

Scheduled aircraft maintenance will be conducted on sea base (LHA, LHD or a
coalition carrier, such as the UK's Queen Elizabeth Il) or at main base away from
threat. DAO provides high sortie generation through fuel and ordnance reload
inside of the threat WEZ.
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TOTAL SQUADRO NS FY17 FY18 FY19 FY?20 FYy21 FY22 FY23 FY?24 FY25 FY?26 FY27
FA-18A+/C 8 7 6 6 6 6 6 4 3 3 3
FA-18D 4 4 4 3 3 3 3 2 1 1 1
AV-8B 5 5 5 5 4 3 1 1 1 0 0
EA-6B 3 2 1 0 0 0 0 0 0 0 0
F-35B 2 3 3 4 5 5 7 8 9 10 10
F-35C 0 0 1 1 1 2 2 3 4 4 4
FA-18 FRSFRD 1 1 1 1 r 1 1 1 1 1 1 1
AV-8B FRS/FRD 1 1 1 1 1 1 1 0 0 0 0
F-35B FRS 1 1 1 1 2 2 2 2 2 2 2
F-5N/F 1 1 1 1 1 1 1 1 1 1 1
PAI PLAN FY17 FY18 FY19 FY20 FY21 FY?22 FY?23 FY24 FY?25 FY26 FY27
AC/RC PMAA

FA-18A+/C 96 84 72 72 72 72 72 48 36 36 36
FA-18D 48 48 48 36 36 36 36 24 12 12 12
AV-8B 80 80 80 80 64 48 16 16 16 0 0
F-35B 29 38 54 73 82 89 108 122 137 156 174
F-35C 0 0 5 10 10 15 20 30 39 40 40
EA-6B 18 18 12 6 0 0 0 0 0 0 0
F-5N/F 12 12 12 12 12 12 12 12 12 12 12
TOTAL AC/RC TACTICAL 283 280 283 289 276 272 264 252 252 256 274
FRS/FRD PTAA

FA-18A/C 18 18 18 21 21 20 18 16 16 14 14
FA-18B 4 4 4 0 0 0 0 0 0 0 0
FA-18D 19 19 19 20 20 19 16 14 14 12 12
AV-8B 13 13 13 13 10 0 0 0 0 0 0
TAV-8B 13 13 13 10 10 4 4 4 4 0 0
EA-6B 0 0 0 0 0 0 0 0 0 0 0
F-35B 20 20 25 25 41 41 44 46 50 50 50
F-35C 8 10 5 5 5 5 5 5 5 5 10
TO TAL FRS/FRD PTAA 95 97 97 94 107 89 87 85 89 81 86
TOTAL PAA 378 377 380 383 383 361 351 337 341 337 360

* Operational commitments, contingency plans, and service life expenditure rates may change T/M/S turnover sequence
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2.5 MARINE FIXED-WING AVIATION PLAN

MISSIONS

MARINE FIGHTER/ATTACK SQUADRON (VMFA); MARINE ATTACK SQUADRON
(VMA):

Support the MAGTF commander by destroying surface targets and enemy aircraft
and escort friendly aircraft, day or night, under all weather conditions during
expeditionary, joint or combined operations.

MARINE ALL-WEATHER FIGHTER/ATTACK SQUADRON (VMFA-AW);

Support the MAGTF commander by providing supporting arms coordination,
conducting multi-sensor imagery, and destroying surface targets and enemy
aircraft day or night, under all weather conditions during expeditionary, joint or
combined operations.

MARINE FIGHTER/ATTACK TRAINING SQUADRON (VMFAT):

Conduct combat capable fighter/attack training for selected aircrews in the Joint
Strike Fighter F-35B aircraft and the legacy F/A-18 aircraft, and provide technical
training for aviation maintenance personnel.

MARINE ATTACK TRAINING SQUADRON (VMAT):

Conduct combat capable attack training for selected aircrews in the AV-8B and
provide technical training for aviation maintenance personnel.

MARINE REFUELING TRANSPORT SQUADRON (VMGR):

Support the MAGTF commander by providing aerial refueling, assault support,
conducting intelligence, surveillance, reconnaissance, target acquisition, indirect
and direct fires adjustment, battlefield damage assessment and destroying surface
targets day or night under all weather conditions during expeditionary, joint, or
combined operations.
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MARINE TACTICAL ELECTRONIC WARFARE SQUADRON (VMAQ):

Support the MAGTF commander by conducting airborne electronic warfare, day or
night, under all weather conditions during expeditionary, joint, or combined
operations.

MARINE UNMANNED AERIAL VEHICLE SQUADRON (VMU):

Support the MAGTF commander by conducting electromagnetic spectrum
warfare, multi-sensor reconnaissance and surveillance, supporting arms
coordination and control, and destroying targets, day or night, under all-weather
conditions, during expeditionary, joint, and combined operations.

MARINE UNMANNED AERIAL VEHICLE TRAINING SQUADRON (VMUT):

Conduct core skill Introduction training for VMU aircrews in accordance with the
T&R syllabus.

MARINE FIGHTER TRAINING SQUADRON (VMFT):

Provide fixed-wing adversary support to Marine aviation and ground units to
enhance Marine Corps combat readiness with a focus on increasing Marine
aviation’s core capability in air-to-air combat.

MARINE TRANSPORT SQUADRON (VMR):

Support the MAGTF commander by providing time sensitive air transport of high
priority passengers and cargo between and within a theater of war, day or night,
under all weather conditions, during expeditionary, joint or combined operations.



TACAIR 2030 ROADMAP

The updated FY17 TACAIR transition meets current global commitments, optimizes
deployment to dwell, and assists Hornet inventory recovery in order to maximize
available Marine Corps combat power and TACAIR readiness.

F/A-18s remain the primary bridging platform to F-35B/C with a planned sunset of
2030. Hornets will consolidate on the west coast by 2027 with the exception of
maintaining VMFA (AW)-242 assigned to the western Pacific at MCAS Iwakuni until
the scheduled F-35B transition in 2028.

AV-8B Harriers consolidate on the east coast by the end of 2022 and continue to
support east coast MEUs and squadron(-) deployments through scheduled
sundown in early 2026.

*The Marine Corps and US Navy have synchronized a ten- year operational
deployment plan across all L class carrier, CVN aircraft carrier, and land based
TACAIR assets.

The TACAIR transition will remain flexible with regards to VMA/VMFA transition
order based on F-35 program progress and legacy readiness. In 2017 1stMAW will
have VMFA-121 and VMFA(AW)-242 assigned as forward-deployed forces at MCAS
Iwakuni. This is critical to meeting current deployed requirements, recovering
TACAIR readiness, and achieving a deployment to dwell of 1 to 2 for the TACAIR
community.

1) By the end of FY17, VMFA-121 will fill both the 31st MEU and forward deployed land-
based requirements as a 16-aircraft F-35B squadron.

2) VMFA-122 will transition from F/A-18 to F-35B and relocate to MAG-13 in FY18.
3) West coast MEUs are sourced solely with F-35B by end of FY19.
4) In FY19 VMFA-314 will be the first Marine Corps squadron to transition to the F-35C.

5) 31st MEU will be sourced with F-35B beginning late FY17.

*VMAT-203 shuts down FY21; VMA-231 FRD mission through FY25
*VMFAT-101 shuts down FY23, VMFA-323 FRD mission through FY29

56




F/A-18 PLAN : PROGRAMMATICS, SUSTAINMENT AND FUTURE

F/A-18A-D:

The F/A-18A-D community continues combat operations for the fifteenth straight
year as Hornets support OPERATION INHERENT RESOLVE from both land-based
SPMAGTF-CR and the aircraft carrier.

The USMC fleet currently has eleven active squadrons and one reserve squadron.
In recent years there has been an aircraft inventory shortage due to In Service
Repairs (ISR) and depot maintenance backlog. HQMC has reset the force by
temporarily reducing squadron flight line entitlement (FLE) to 10 aircraft to
preserve future combat readiness while meeting today’s current operational
requirements. As inventory continues to recover we will return to a community
FLE of 12 with deploying squadrons beginning in 3rd quarter of FY17. VMFAT-101
will shut down in FY23, with VMFA-323 assuming the FRD mission through FY29

SUSTAINMENT:

The F/A-18 Service Life Management Program (SLMP) consists of the Center
Barrel Replacement Plus (CBR+) and High Flight Hour (HFH) inspection programs.
The CBR+ has extended the service life of 210 Lot 17 and below aircraft and the
HFH inspection has extended the life of more than 160 DoN F/A-18A-D aircraft
beyond 8000 hours.

In parallel to HFH and CBR+ maintenance, the Service Life Extension Program
(SLEP) incorporates a combination of inspections, repairs and a number of
Engineering Change Proposals to extend additional F/A-18 A/C/D to 10,000 Flight
Hours. In FY15 the first Marine Hornet was authorized to 10,000 hours.

FUTURE:

In FY15 the USMC F/A-18 program, PMA-265, and industry began integration of
the Advanced Capabilities Mission Computer (ACMC) for the F/A-18C/D that will
run High Order Language (HOL) based on FA-18E/F Super Hornet Operational
Flight Program software. The ACMC and upgraded displays will posture Marine
F/A-18s as a fully digital interoperable platform to support the MAGTF and ensure
tactical relevance as a lethal, interoperable, and survivable TACAIR aircraft.

TACAIR Integration (TAI): Currently the Marine Corps has two TAl squadrons
allocated to USN CVWs. The Navy and Marine Corps will increase TAI levels to
three, and eventually four, with the F-35C. The Marine Corps is committed to TAI
and the F-35C program with 10C of the F-35C expected in August 2018. VMFA-314
will transition in FY19 and execute the first USMC F-35C deployment in FY21 with
CVW-11.
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F/A-18 PLAN : PROGRAMMATICS, SUSTAINMENT AND FUTURE

*Note: throughout this document, items denoted in red are unfunded per
current budgeting

Final Fit:
Survivability Upgrade Roadmap:

1) ALR-67v3 - 2017

2) ALQ-214 V5 - 2017

Interoperability Upgrade Roadmap:
1) High Order Language mission computers - 2020
2) DACAS / Gen 5 radios (software reprogrammable) - scheduled to field in 2017

3) MIDS JTRS (CMN-4/ TTNT 7.0) - scheduled to begin fielding in 2017

Lethality Upgrade Roadmap:
1) AIM-120D-2016
2) Litening Air to Air functionality — 2016
3) AIM-9X Block Il — 2017
4) Upgraded displays — 2021
5) Intrepid Tiger Il V 1 Block X
6) JDAM-ER
7) APKWS

8) Stand-off net-enabled weapons: SDBII / JSOW-C1

Reliability Upgrade Roadmap:

1) Solid-state recorders — 2016
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AV-8B PLAN : PROGRAMMATICS, SUSTAINMENT AND FUTURE

AV-8B II:

Recent operations ODYSSEY DAWN (Libya), ENDURING FREEDOM (Afghanistan),
INHERENT RESOLVE (lrag and Syria), and Marine Expeditionary Units (MEUs)
conducting national tasking in CENTCOM demonstrate the versatility of short
takeoff / vertical landing (STOVL) Marine tactical aircraft. The AV-8B equipped
with advanced precision weapons, the LITENING targeting pod (with streaming
video downlink), and beyond visual range air-to-air radar missiles provides relevant
and lethal capability to the Marine Air-to-Ground Task Force (MAGTF).

The USMC currently maintains 5 active operational VMAs comprised of 16 AV-8B
aircraft each. This allows them to deploy as a full 16-plane squadron, a 10-plane
and 6-plane (MEU) squadron, or an 8 and 8-plane (MEU) squadron. The most
recent TACAIR transition plan maintains these 5 squadrons until 2020; all of the
West Coast VMAs transition to the F-35B by 2022, and the East Coast VMAs
maintain operations until 2026. VMAT-203 will continue training AV-8B pilots
until 2022, at which point responsibility will transition to the VMA-231 FRD
through FY25.

SUSTAINMENT:

As an out-of-production aircraft, the AV-8B program will continue to focus on
readiness by solving chronic material shortfalls.

In the first half of 2015 the AV-8B received the H6.1 Operational Flight Program
(OFP) enabling full integration of the Generation 4 LITENING targeting pod, as well
as correcting noted software deficiencies to smart weapon employment and
targeting. H6.1 also integrated a Common OFP for LITENING to the AV-8B,
enabling the LITENING pod to be interchanged between F/A-18s and AV-8Bs
without software reloads. Airborne Variable Message Format (VMF) terminals will
be installed in the AV-8B, enabling the AV-8B to have the joint standard digital-
aided close air support (DACAS) technology. Other integration efforts include the
digital video recorder, BRU-70/A digital improved triple ejector rack (DITER),
expanded carriage of the AIM-120, and the introduction of the Deployable Mission
Rehearsal Trainer which will enable deployed forces to continue to train and retain
proficiency with the aircraft’s advanced systems.

Then next major program update occurs In 2018. The program plans to field the
H6.2 OFP which will integrate Link 16 Positive Position Location and Identification
(PPLI) capability, FAA-compliant Required Navigation Performance / Area
Navigation capability, and will correct additional software deficiencies identified
through combat operations.

FUTURE:

The next major step for the aircraft will be OFP H7.0, which will provide Link 16 full
integration into all AV-8B Il+ Radar aircraft, as well as AIM-9X . Additionally, the
program intends to integrate SRP into the airframe. This effort will include
hardware installation and an OFP upgrade to enable the aircraft to be digitally
interoperable with the current and future network infrastructure.

Final Fit:
Interoperability Upgrade Roadmap:

1) DACAS VMF terminals

2) TPOD ADL
3) Link 16
4) SATCOM

5) Software Reprogrammable Payload (SRP) radio replacement

Lethality Upgrade Roadmap:
1) 1760 Wiring on Station 1 and 7
2) AIM-120C
3) AIM-9X block Il

4) Intrepid Tiger Il V 1 Block X

Reliability Upgrade Roadmap:

1) Digital Video Recorder

2) RNP /RNAV (GPS Approach capable)

3) IFF Mode 5/S



EA-6B PLAN : PROGRAMMATICS, SUSTAINMENT AND FUTURE

EA-6B

The USMC currently has three operational squadrons, each operating the
Improved Capabilities (ICAP) Il version of the EA-6B Prowler. This variant will
support Marine and joint operational requirements through 2019. ICAP Ill Block 7
upgrades to software and hardware will improve EW performance and
interoperability through the end of service life.

SUSTAINMENT
1) 3 operational squadrons of 6 aircraft
2) Transition to ICAP Ill completed in 2012

3) Program of Record until 2019
FUTURE:

The sundown of Marine Prowlers began in May of FY16 with the FRS (VMAQT-1).
The sundown will continue with the one operational squadron decommissioning
each year until complete at the end of FY19.

1) Combat Radius — 30 min. out; 1 hr. 45 min. TOS - 30 min RTB; 20 min. reserve
2) Weapons Stations - 5

3) Top Speed — Subsonic

4) Empty Weight — 34,000 pounds

5) Max Gross Weight & Use Payload — 61,500 pounds

6) Cruise Speed w/ Attack Payload — 0.86 IMN with Stores

7) Offensive Systems —ICAP Ill ALQ-218 Receiver and ALQ-99 pods; USQ-113
Communications Jammer; AGM-88 HARM; LITENING Pod; ALE-43 Bulk Chaff Pod

8) Defensive Systems — ALE-47
9) Network Systems - Multi-functional Info

10) Distribution System (MIDS) with Link 16; Integrated Broadcast System (IBS)
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EA-6B ROADMAP: SUNDOWN PLAN

CURREMT FORCE: JACSCDN X6 EA-BB FORCE GOAL: ElectronicWarfare System of Systems
FY17 | FYL1E | FY19 | Fv20 | Fv21l | Fv22 | Fv23 | FY24 | FY25 | FY26
1l2]al4]al2falalalalalafalala{alal2la[4lal2]a]a]af2]alafa]2]a[a]a]2][a]a]a]2[3]4

UMNIT/LOCATION PMAI/PTAI
CHERRY POINT

VMAQ-4 6 EA-GB

VMACE3 & EA-GB

VMACE2 6 EA-GB

VMAD squadron deactivation beganin FY1é with VMACOT-1 (FRS) and is completed in FY19.
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F-5 PLAN : PROGRAMMATICS, SUSTAINMENT AND FUTURE

F-5E/F, N:

The F-5 fleet consistently meets readiness goals while supporting as many MAGTF
adversary commitments as possible based on limited structure. USMC adversary
requirements have grown significantly over the past thirteen years of combat
operations. Today, the adversary capacity gap is growing, with VMFAT-501 (F-35B
FRS) requiring more than 1,500 per year and MAWTS-1 requiring more than 420
annually from VMFT-401. Some of the additional requirements that have
increased adversary demands are:

1) FY10 MAWTS-1 reconstitutes Marine Division Tactics Course for the F/A-18 fleet

2) FY13 AV-8B training and readiness manual increases focus on additional air defense
capabilities

3) FY15 Continued transition of legacy TACAIR to F-35

4) TBD VMFAT-502 (2nd F-35 FRS) stand-up at MCAS Beaufort

F-5 SERVICE LIFE MANAGEMENT

The F-5 fleet is funded for life limited components of upper cockpit longerons,
wings, horizontal stabilator pairs, and vertical stabilators that will enable the F-5 to
achieve its 8000 hour life. This extends the Department of the Navy’s 44 F-5
airframes to 2025 and at least 12 aircraft to approximately 2028 in support of
fleet training.

CAPABILITY

The current configuration of the F-5 meets all MAGTF requirements except for F-
35 and F/A-18.

Upgrades to provide improved beyond visual range situational awareness, as well
as passive weapon systems are being studied. Advanced electronic attack
capabilities will continue to be fielded.

ACCESSIBILITY

Further desired expansion of the F-5 program, to potentially include a permanent
footprint at MCAS Beaufort in FY18, and conceptual plans for adversary elements
at MCASs Miramar, Yuma, and Cherry Point are being explored. Efficiently co-
locating adversary support with the operational forces generates the most
readiness for our operational forces at the least cost. Composite training

squadrons beneath 4th MAW will also leverage on extensive TACAIR experience
and contribute to enhanced Reserve integration across aviation.

F-5 PROGRAM CAPACITY, CAPABILITY AND ACCESIBILITY

Current USMC inventory is 12 F-5s assigned to VMFT-401 at MCAS Yuma. Based
on the low cost per flight hour and ease of maintenance of the F-5, plans to
expand the adversary capacity and capability while improving accessibility are
being sought.

FUTURE

Procurement of numerous F-5s with significant service life remaining would allow
the USMC to meet, with organic assets, most requirements for adversary training.
The first phase of expanded adversary capacity will be to establish a detachment
on the East Coast in support of VMFAT-501 at MCAS Beaufort, S.C. for F-35 pilot
production requirements.




KC-130J HERCULES

KC-130J DESCRIPTION:

The KC-130J is a new production aircraft that supports the Marine Air-Ground Task
Force commander by providing air-to-air refueling, aviation delivered ground
refueling, and assault support airlift, day or night in all weather conditions during
expeditionary, joint, or combined operations.

The KC-130J carries up to 92 ground troops or 64 paratroops plus equipment. It
can be configured as a medical evacuation platform capable of carrying 74 litter
patients plus attendants.

The KC-130J is capable of operating from austere airfields in forward operating
areas and can provide mission support in emergency evacuation of personnel and
key equipment, advanced party reconnaissance, tactical recovery of aircraft and
personnel, and special warfare operations.
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Transition Plan:

The transition is complete for the active component and is underway for the
reserve component. This AVPLAN provides the roadmap for completion of the
transition, presents known operational commitments, and highlights future
improvements:

1) Enhanced aircraft survivability equipment beginning in FY16.
2) Enhanced Harvest HAWK systems beginning in FY18.
3) Enhanced enlisted aircrew training devices deliver in FY17-FY19

4) VMGR-234 projected to reach full operational capability (FOC) in FY24 with 12 Primary
Mission Aircraft.

5) VMGR-452 will begin transition to the KC-130J in FY19 and reach FOC in FY26.
6) Planned EW / digital interoperability capabilities.

7) Backup aircraft procurement deferred until Reserve Component reaches FOC.

As the KC-130J evolves through its block upgrade program, the incorporation of
digital interoperability via Link 16 will enhance MAGTF command and control
agencies’ intelligence collection and targeting capability across the force.

KC-130T (Reserve only):

USMCR KC-130T squadrons began their transition to the KC-130J in FY14. KC-130T
aircraft will be divested incrementally as KC-130J aircraft are delivered to 4th
MAW VMGR squadrons.

Divested KC-130T aircraft will be sold via foreign military sales in order to offset
the cost of procuring KC-130J replacement aircraft.



KC-130J AND T PLAN : PROGRAMMATICS, SUSTAINMENT, AND FUTURE

KC-130J

HARVEST HAWK: The USMC fielded a bolt-on/bolt-off ISR/weapon mission kit
for use on existing KC-130J aircraft. A total of 10 aircraft are modified to
employ the Harvest HAWK kits with 5 modified aircraft in 2d MAW and 5
modified aircraft in 3d MAW. The Marine Corps intends to outfit all KC-130J
aircraft with the Harvest HAWK system.

This mission kit enables the KC-130J aircraft into a platform capable of
performing persistent targeting ISR and delivering precision fires using Hellfire
or SOPGM family munitions such as the Griffin. This mission kit is a
complementary capability taking advantage of the aircraft's endurance and/or
range.

First deployed in October 2010, Harvest HAWK missions resulted in success in
theater. With the Harvest HAWK ISR / Weapon Mission kit installed, the KC-
130J provides the MAGTF commander with a platform capable of extended
endurance multi-sensor imagery reconnaissance and on-call close air support
in low threat scenarios.

Throughout 2017, the mission kit will continue installation and testing of
sensor and fire control system upgrades to address system obsolescence and
eliminate deficiencies, while sustaining relevancy through transition from P2A
Hellfire to the P4 Hellfire, and eventually JAGM. The VMGR Fleet utilization of
the new modifications to the Harvest HAWK aircraft are anticipated in FY18.
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KC-130J AND T PLAN : PROGRAMMATICS, SUSTAINMENT, AND FUTURE

KC-130J

Active component VMGR squadrons completed the transition to KC-130J in 2009
and have consistently met readiness and operational commitments. Since 10C in
2005, USMC KC-130Js have provided air-to-air refueling, aviation delivered ground
refueling, battlefield illumination, and aerial delivery and air-landed transportation
of cargo and personnel in support of our troops engaged in ground combat in
multiple theaters of operation.

RESERVE COMPONENT KC-130J TRANSITION

In March 2014 the reserve component began the transition to the KC-130J with
10C for VMGR-234 declared in August 2015. FOC for VMGR-234 is projected to
occur in 2024. VMGR-452 will begin transition to KC-130J in FY19 and reach FOC
in FY26.

KC-130J BLOCK UPGRADE PROGRAM

The USMC participates in a joint users group with the USAF and seven
international partner nations, to reduce costs associated with the development
and fielding of updated baseline configurations resulting from emerging
requirements and diminishing manufacturing sources. These new configurations
include system and safety improvements and satisfy known CNS/ATM mandates.
Block 7.0/8.1 is the new baseline for all DoD and international C-130J users, which
includes Link 16, Mode 5 IFF, GPS approach capability, ADS-B (out), RNP/RNAV,
and includes a new flight management system.

KC-130T

Legacy KC-130T aircraft will continue operation in 4th MAW until VMGR-452
reaches KC-130J I0OC planned for FY20. Efforts are currently underway to replace
the hydraulic propeller valve housing with an Electronic Propeller Control System
and the analog engine instruments with an electronic Engine Instrument Display
System. The TACAN and RADAR systems are also being replaced due to
obsolescence.

Additionally, Diminishing Manufacturing Sources and Material Shortages (DMSMS)
as well as CNS/ATM mandates will need to be addressed in order to sustain and
maintain relevance through 2020. KC-130T Tactical Systems Operators and Flight
Engineers will continue to be required until KC-130J 10C at VMGR-452 in FY20.

Final Fit:

Survivability Upgrade Roadmap:

1) AAQ-24B(V)25 DoN LAIRCM/ATW —

2) Fleet retrofit beginning in FY16.

[ VMGR(3) |

1) Intrepid Tiger Il V 1 : FY18, pending UNS approval

Lethality Upgrade Roadmap:

Interoperability Upgrade Roadmap:
1) Dual Vortex — 2016 (TKI/Test) — Harvest HAWK retrofit beginning in 2016.
2) Block 7.0/8.1 with Link 16 - Fleet retrofit beginning in FY18.
3) Software Reprogrammable Payload (SRP) radio replacement — FY20

4) Common EO/IR Sensor — FY23

Harvest HAWK Lethality Upgrade Roadmap:
1) Hellfire P+/P4— 2018
2) TSS to MX-20 transition — 2018
3) Fire Control Station to Mission Operator Pallet transition — 2018

4) JAGM -2020




FY17 | FY18 | FY19 | FY20 | FY21 | FY22 | FY23 | FY24 | FY25 | FY26 | FY27
KC-130J/T TOAI PLAN

AC/RC KC-130J TOAI 93 54 58 59 61 63 65 67 69 /1 73
AC KC-130J PMAI 45 45 45 45 45 45 45 45 45 45 45
RC KC-130J PMAI / 8 12 13 15 17 19 21 23 24 24
AC KC-130J BAI 0 0 0 0 0 0 0 0 0 1 3
RC KC-130J BAI 0 0 0 0 0 0 0 0 0 0 0
VX KC-130J PDAI 1 1 1 1 1 1 1 1 1 1 1
KC-130J SHORTFALL 26 25 21 20 18 16 14 12 10 8 6

RC KC-130T TAI 14 14 9 5 0 0 0 0 0 0 0

KC-130J/T TOAI 67 68 67 64 61 63 65 67 69 /1 73

NOTES:

KC-130J BAI AIRCRAFT DELIVERIES BEGIN FY26 (POST RC FOC DELIVERY COMPLETION).
KC-130T RETIREMENT SCHEDULE IS A PROJECTION AND REQUIRES CONTINUED ADJUSTMENT UNTIL THE RESERVE KC-130J TRANSITION IS COMPLETED.
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) TOTAL OVERALL AIRCRAFT AUTHORIZED (TOAA) PROGRAM OF RECORD IS 79 KC-130J AIRCRAFT. MARINE CORPS WILL BE COMPLETE 2030

) PMAI FOR EACH ACTIVE COMPONENT VMGR SQUADRON IS 15 AIRCRAFT AND PMAI FOR EACH RESERVE COMPONENT VMGR SQUADRON IS 12 AIRCRAFT.
)

)




MARINE AERIAL REFUELER / TRANSPORT (VMGR) PLAN

KEY
J = KC-130J TRANSITION BEGINS
V = KC-130J 10C (5) KJs

CURRENT FORCE: FORCE GOAL:
3 ACSQDN X 15 KC-130J 3 ACSQDN X 15 KC-1301J
1 RCSODN X 6 KC-130J 2 RCSQDN X 12 KC-130J

1 RCSQDN X 12 KC-130T

FY17 FY18 FY19 FY20 FY21 FY22 FY23 FY24 FY25 FY26 FY27
1|2|3]4]1]2]3]a|1]2]3]a]1]2]3]a|1]2]3]a]1]2]3]4]1]2]3]a|1]2]3]a]1]2]3]a]1]2]3]a]1]2]3]4

UNIT/LOCATION

MAG-11/MIRAMAR, CA
VMGR-352

15 KC-130J
WEST COAST MEU PTP
RFF SUPPORT
| MEF GENERAL SUPPORT

MAG-12/IWAKUNI, JA
VMGR-152

15 KC-130J

WESTPAC MEU
MRF-D/MRF-G/TSC
111 MEF GENERAL SUPPORT
MAG-14/CHERRY POINT, NC
VMGR-252 15 KC-130J)
EAST COAST MEU PTP

RFF SUPPORT
Il MEF GENERAL SUPPORT
MAG-41/FORT WORTH, TX
VMGR-234 12 KC-130J (FY24)

RFF SUPPORT
1/11/111 MEF GENERAL SUPPORT

MAG-49/NEWBURGH, NY

VMGR-452 12 KC-130J (FY26)
RFF SUPPORT

1/11/11l MEF GENERAL SUPPORT

NOTES:

1) VMGR SOURCING IS UPDATED DURING QUARTERLY FORCE SYNCH CONFERENCES.

2) THE ABOVE DEPICTED REQUIREMENT RESULTS IN LESS THAN A 1:2 DEPLOYMENT TO DWELL.

3) VMGR SQUADRONS ARE STRUCTURED TO SUPPORT A CORE ELEMENT AND TWO (3) PLANE DETACHMENTS EACH.

4) DETACHMENT SIZE IS SCALABLE TO MEET THE ASSIGNED MAGTF MISSION.

5) MEU PTP SUPPORT REMAINS A REQUIREMENT, BUT NOT SOURCED WITH DEDICATED DETACHMENT UNTIL FUTURE FORCE SOURCING RELIEF IS REALIZED.
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MARINE AERIAL REFUELER / TRANSPORT SQUADRON GEO-LOCATION

FY
: 3/2
2027 1L 1 | |
3/2
2026 |1 [ | @MCAS Cherry Point
3/2 _
2025 IL_ 1 | ~ ®mMCAS Miramar
2024 L1 | 3/2 | m MCAS Iwakuni
2023 IL_1 | 3/2 I = NAS JRB Ft Worth
oo T 3/2 m Stewart ANGB
|
2021 IL_ 1 | 3/2 |
2020 fL_ 1 | 3/2 |
o019 L1 3/2 |
2018 L 1 | 3/2
|
2017 -- ‘ ‘ 3/2 . AC/RC
0 2 4 6
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2.6 MARINE CORPS TILTROTOR AVIATION PLAN




2.6 MARINE MEDIUM TILTROTOR(VMM) PLAN

MV-22 DESCRIPTION:

The MV-22 Osprey is the world’s first production tiltrotor aircraft and the medium
lift assault support platform for the Marine Corps. It blends the vertical flight
capabilities of helicopters with the speed, range, altitude, and endurance of fixed-
wing transport aircraft. Since the first deployment in 2007, the MV-22B’s
revolutionary capability has been a cornerstone of the Marine Air-Ground Task
Force.

Due to the increasing demand for the Osprey, a detachment capability is being
built into the VMM s. Staffing began in 2014 for detachment capability in two East
Coast squadrons. Sixteen additional squadrons will receive the increased staffing
in FY17. The 17th and 18th VMMs will stand-up with a detachment capability.
Efforts are underway to adjust the spares, tools, and support equipment to match
the unit requirements of the detachment capability.

Current inventory of MV-22’s consist of over 70 different hardware configurations
and 7 different software configurations. These different configurations account
for more maintenance man hours and reduced RBA aircraft. A new plan targeting
2019 to start is the Common Configuration Readiness and Modernization (CCRAM)
Plan. This concept would first bring the entire fleet to a single common
configuration and then start improvements leveraging technologies from joint
multi-role (JMR), future vertical lift (FVL), and other emerging technology
initiatives. These will provide a capability leap to ensure relevance and improved
readiness at a lower cost for decades, will improve reliability and decrease direct
maintenance man-hours per flight hour.

Transition Plan:

The MV-22B has replaced the CH-46E and CH-53D. The Marine Corps will procure
a total of 360 MV-22B’s in the following squadron beddown:

1) 18 active squadrons x 12 MV-22B
2) 2reserve squadrons x 12 MV-22B

3) 1 fleet replacement squadron x 20 MV-22B

The Marine Corps is 75% complete with the medium lift transition. There are
fourteen FOC squadrons in the active fleet. The units in Okinawa are complete
with the transition, leaving the West Coast, Hawaii, East Coast, and the reserve

component to complete. Two active component squadrons are scheduled to
relocate from Southern California to Hawaii in FY17 and FY18.

The transition of the two reserve squadrons began in the third quarter of FY13.
VMM-764 relocated from Edwards Air Force Base to MCAS Miramar in 2013 and
attained initial operational capable (I0C) in June 2014. The unit reached FOC in
the third quarter of FY16.

In the beginning of FY17, VMM-268 will relocate to Kaneohe Bay. They will be
followed by VMM-363, beginning in the first quarter of FY18. A 17th active
component squadron, VMM-362, will stand-up beginning in FY18 in Miramar, CA.
In FY19, VMM-212 will stand -up in Jacksonville, NC to complete the active
component transition.




2.6 MARINE MEDIUM TILTROTOR(VMM) PLAN

MISSIONS

MARINE MEDIUM TILTROTOR SQUADRON (VMM):

Support the MAGTF commander by providing assault support transport of combat troops, supplies and equipment, day or night under all weather conditions during
expeditionary, joint or combined operations.

MARINE MEDIUM TILTROTOR TRAINING SQUADRON (VMMT)

Conduct combat capable assault support tiltrotor training for selected aircrew in the MV-22B and provide technical training for aviation maintenance personnel.

1) Additional future MV-22 mission sets will include aerial refueling of fixed wing, tiltrotor, and rotary wing; command and control; and intelligence, surveillance, and reconnaissance (ISR).
The VMM, through Link 16 and Software Reprogrammable Payload, will be digitally linked to the MAGTF, enhancing interoperability of ground and air forces during long range operations.




MV-22B PLAN : PROGRAMMATICS, SUSTAINMENT AND FUTURE

MV-22
Since the first deployment in 2007, the MV-22’s revolutionary capability has been

a cornerstone of the Marine Air-Ground Task Force. MV-22s provided essential
medium lift assault support to ground forces in multiple theaters of operation.

MV-22 readiness has been stressed due to accelerated deployments, accelerated
squadron standups, continuous combat use since 2007 and emergent operational
tasking. This OPTEMPO has been sustained in parallel with the medium lift
transition from legacy assets which is only 75% complete. Additionally, the Special
Purpose MAGTF construct has driven the requirement to adjust the VMM T/O in
order to support detachment operations. As MV-22 employment grows and
evolves to meet CCDR demand, the industrial and logistics support base is working
to keep pace.

The MV-22 is a maturing platform that is scheduled to reach FOC in 2020; the
support base is maturing in parallel. This base, both industrial and organic, has
been challenged to meet established repair timelines and required depot
throughput. Across the enterprise, changes to manning are being made to support
detachment operations, organic depot facilities are expanding, contracting
strategies are evolving to support timely delivery of long lead items, and industry
continues to grow their support capability. These and other adjustments are being
made to ensure the support base is able to meet logistical requirements driven by
current and future MV-22 operational requirements.

SUSTAINMENT:
TIME ON WING IMPROVEMENTS

Readiness initiatives remain a focus of the MV-22 program in order to increase
mission capable rates and decrease operating cost. Improvements have been
achieved through team execution of a comprehensive plan which includes
implementation of R&M improvements, maintenance concept changes, repair
capability standup, and contract strategy changes.

72

ASSAULT SUPPORT INTEGRATION

In the years ahead, the Osprey will remain the nation’s crisis response platform of
choice in support of the “new normal.” Due to the increasing demand for the
Osprey, a detachment capability is being built into the VMMs. Staffing began in
2014 for detachment capability in two East Coast squadrons. An additional sixteen
squadrons will receive the increased staffing in FY17. The 17th and 18th VMMs will
stand-up with a detachment capability. Efforts are underway to adjust the spares,
tools, and support equipment to match the unit requirements of the detachment
capability.



MV-22B PLAN : PROGRAMMATICS, SUSTAINMENT AND FUTURE

Final Fit:
Survivability Upgrade Roadmap:

1) UUNS DON LAIRCM — 2016 (SPMAGTF)
2) JUONS DON LAIRCM — 2017 (MEU)

3) Intrepid Tiger Il V1 Block X (2019-21)

Interoperability Upgrade Roadmap:
1) Iridium SATCOM in FY16 to provide Beyond Line Of Sight (BLOS) C2 capabilities.
2) C-4 UUNS—2018 (SPMAGTF) Iridium, Link-16, ANW2, TTNT, CDL, and Ku

3) FY19 - MAGTF Agile Network Gateway Link (MANGL) consolidates the Software

Reprogrammable Payload (SRP) / Airborne Gateway / and tablet into a Program of ‘
Record fielding on MV-22, CH-53, KC-130. MANGL is the overarching system of
systems including waveforms such as ANW2, Link-16, BE-CDL, and TTNT.

4) Radio frequency identification (RFID) of cargo and personnel to be fielded with SRP

Lethality Upgrade Roadmap:
1) V-22 Aerial Refueling System (VARS)

2) Traffic Collision and Avoidance System (TCAS) VMM (15)

3) TFLIR; Advanced Targeting Sensor (ATS) with EO/IR optics, Laser Target Designator
and Ranging (LTD-R), IR Marker, and Video Data Link (VDL)

4) Enhanced Weapon System; Medium range immediate suppression

Reliability Upgrade Roadmap:
1) Open Architecture / Modular Avionics
2) Nacelle Wiring / Blade Nickle Cap/ Electrical System)

3) Swashplate Actuator (SPA) / Infrared Suppressor (IRS)
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2.6 MARINE MEDIUM TILTROTOR (VMM) PLAN

MV-22 Aircraft Test and Evaluation Updates
DEVELOPMENTAL TEST (DT): Ongoing DT efforts include:

1) Fleet sustainment — Vehicle Management System (VMS) and JVX Application System
Software (JASS) software drops

2) Nacelle sails for increased range
3) Envelope expansion for shipboard operations
4) High altitude operations and defensive maneuvering

5) Strategic tanker envelope expansion

OPERATIONAL TEST AND EVALUATION (OT&E): Ongoing OT efforts
include:

=

) Support of integrated test for aircraft and mission planning software development
2) Operational assessments of flare effectiveness and Blue Force Tracker (BFT) Phase IV
3) Defensive weapon system envelope expansion

4) Digital interoperability

5) Integrated Aircraft Survivability Equipment

6) Future Capabilities

Strategic Air-to-Air Refueling (AAR)

The V-22 and KC-130 are a formidable tandem for the MAGTF commander. The
addition of joint and coalition strategic tankers will increase the flexibility of the
combatant commander to utilize the V-22. In 2014, a flight clearance was
completed for the V-22 to conduct air-to-air refueling from the Air Force KC-10.
Further testing and flight clearances are planned for the KC-46. OMEGA-707 test
was completed in July 2016 and a flight clearance is expected by FY17.
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V-22 Aerial Refueling System (VARS)

Planned to have the initial capability in mid FY18 being able to refuel fixed wing,
tiltrotor and rotary wing aircraft. Fielding of the full capable system will be in
FY19. This system will be able to refuel all MAGTF aerial refuel capable aircraft
with approximately 10,000 pounds per VARS-equipped V-22.

Enhanced Weapon System

Enhanced weapon systems is in early development to increase all-axis, stand-off,
and precision capabilities.

Integrated Aircraft Survivability Equipment (IASE)

An IASE urgent universal needs statement (UUNS) was approved in FY14. Delivery
of the first 24 sets will be in FY16. Upgrading the remaining fleet will begin in
FY17.




2.6 MARINE MEDIUM TILTROTOR (VMM) PLAN

The next MV-22

The V-22 has proven its worth by transforming rotorcraft operations across the globe. The operational reach and versatility of this remarkable platform has created tactical
and strategic options where there previously were none. Building on this success is key to ensure the platform’s relevance and capability for the future force.

Initial planning has begun to map the next upgrade to the MV-22B, which will achieve a single configuration by the mid 2020s. This concept will take the reliability upgrades
in the current Block C and integrate them into fielded Block B aircraft. It will also be the initial step in the CCRAM Plan that will drive a capability leap to ensure relevance and
improved readiness at a lower cost for decades. New capabilities, such as open architecture, will allow the V-22 to remain lethal on the evolving modern battlefield.
Additionally, the modernization of the aircraft will increase its readiness and cost efficiency. The procurement of a new sensor, that can off-board IASE and DI gathered
threat information to friendly attack platforms, will reduce the steps in the kill chain.

Upgrades will take advantage of maturing technologies as well as incorporate improvements realized since the platform’s introduction to the fleet. The single configuration
aircraft will increase operational effectiveness, reliability and maintainability. It will also sustain the downward trend in operating costs while increasing readiness, which are
hallmarks of the platform's overall performance to date.
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Fviz | Fras | Fras | Freo | Frer | Fre2 Fr23 FY24 FY25 FY26 FY27
TOTAL SQUADRONS / PRIMARY MISSION AIRCRAFT AUTHORIZED (PMAA) - REQUIREMENT
Active Component
12 MV-22B 16 | 17 | 18 | 18 | 18 | 18 18 18 18 18 18
Reserve Component
12 MV-22B 2 | 2 | 2 | 2 | 2 | 2 2 2 2 2 2
[ P2z | rFras | Frao | P20 | Frer | Fre2 Fr23 FY24 FY25 FY26 FY27
PRIMARY AIRCRAFT INVENTORY (PAI) PLAN - INVENTORY
AC/RC PMAI
mv-22B] 216 | 216 | 228 | 240 | 240 | 240 240 240 240 240 240
FRS PTAI
MV-22B BLOCK A 2 0 0 0 0 0 0 0 0 0 0
MV-22B BLOCK B 18 20 20 20 20 20 20 20 20 20 20
HMX-1 PMAI
MV-22B] 12 [ 12 | 12 [ 12 | 12 | 12 12 12 12 12 12
PDAI / POAI
MV-22B] 8 [ 8 [ 8 | 8 | 8 | 8 8 8 8 8 8
BAI/PIPE
MV-22B 37 37 37 | 37 37 37 37 37 37 37 37
PROGRAM OF RECORD 360 360 360 | 360 360 360 360 360 360 360 360
GENERAL NOTES:

1) TOTAL PROCUREMENT OBJECTIVE IS 360 MV-22B. A REQUIREMENTS-BASED ANALYSIS IS UNDERWAY TO INCREASE THE PROGRAM OF RECORD TO 380 WITH THE INTRODUCTION OF

VMM-362 and VMM-212 IN FY18 AND FY19.

2) FLEET SQUADRONS WILL CONTAIN A MIX OF BLOCK B AND BLOCK C. THE MIX WILL MOVE FROM 8 BLOCK B AND 4 BLOCK C TO A 6 AND 6 MIX.

3) VMMT-204 WILL CONTAIN BLOCK A AND BLOCK B AIRCRAFT UNTIL FY18.
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18 AC SQDN X 12 MV-22B KEY

2 RC SODN X 12 MV-22B M = TRANSITION BEGINS
Vb1 x 12 W-228 2.6 MARINE MEDIUM TILTROTOR(VMM) PLAN | v=TRANSITION COMPLETE

Fvis | Fvi9 | Fv20 | Fvei | Fv22 | FY23 | Fvea
4

UNIT/LOCATION

VMM-161 12 MV-22B
VMM-163 12 MV-22B
VMM-165 12 MV-22B
VMM-166 12 MV-22B
VMM-268 (1) 12 MV-22B MOVE TO MAG-24
VMM-363 (2) 12 MV-22B MOVE TO MAG-24
VMM-362 (3) 12 MV-22B
West Coast MEU
MAGTF Tasking
MILCON CORROSION CONTROL FACILITY
MILCON AIRFIELD TAXIWAY I
MILCON LHD PAD

VMM-268 12 MV-22B

VMM-363 |  12mv-228
MAGTF Tasking
MILCON LHD PAD AND LZ IMPROVEVENTS
MILCON V-22/H-1 WAREHOUSE
MILCON MAG-24 ARMORY EXPANSION

MILCON

VMMT-204 20 MV-22B
VMM-162 12 MV-22B
VMM-261 12 MV-22B
VMM-263 12 MV-22B
VMM-264 12 MV-22B
VMM-266 12 MV-22B
VMM-365 12 MV-22B
VMM-212 (4) 12 MV-22B

East Coast MEU

MAGTF Tasking

MILCON SQUADRON WAREHOUSE

MILCON

\V MM-262
VMM-265 |

31ST MEU
MILCON

VMM-164 (5)
VMM-364 (6) |

SOCAL MEU
MILCON CONVERT LHA DECK TO CONCRETE
MILCON LHD PAD MODERNIZATION
MILCON VTOL PAD MODERNIZATION
MILCON SIMULATOR
MAG-41
MAG-49
774 [ aawmv2es [ [ V]
WHMO
NOTES: 12 MV-22B
1) VMM-268 FOC Q1 FY16. RELOCATE TO MAG-24 DURING Q1 FY17. 5) VMM-16410C Q2 FY16. FOC Q3 FY17.
2) VMM-363 RELOCATE TO MAG-24 DURING Q1 FY18. 6) VMM-364FOCQ1FY17.
3) VMM-362 WILL BEGIN STAND UP IN FY18 IN MIRAMAR. 7) VMM-764FOCQ2 FY16.
4) VMM-212 WILL BEGIN STAND UP IN FY19 IN NEW RIVER. 8) HMM-774 TRANSITION WILL BE CONDUCTED AT NS NORFOLK. 10C Q3 FY16. FOC Q4 FY18

77




2.6 MARINE MEDIUM TILTROTOR(VMM) GEO-LOCATION

FY AC/RC

18/2
2027 | 2

18/2
2026 2 = OMCAS New River
2025 | 72

18/2 mMCAS Camp
2024 | 2 Pendleton
0023 5 18/2 @ MCAS Kaneohe Bay

18/2
2022 2 | BMCAS Miramar
2021 e 18/2

B MCAS Futenma
2020 7 | 2 | 18/2
B NS Norfolk

2019 / | 2 17/2
2018 | 2 |

16/2
2017 | 7 |

| | | | , 16/2
0 5 10 15 20

**Basing plans are subject to change**
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2.7 MARINE CORPS ROTARY-WING AVIATION PLAN

Missions
MARINE HEAVY HELICOPTER SQUADRON (HMH):

Support the MAGTF commander by providing assault support transport of
heavy equipment, combat troops, and supplies, day or night under all weather
conditions during expeditionary, joint or combined operations. Conduct
intelligence, surveillance and reconnaissance missions and MAGTF electronic
warfare missions.

MARINE HEAVY HELICOPTER TRAINING SQUADRON (HMHT):

Conduct combat capable assault support heavy lift helicopter training for
selected aircrews in the CH-53E aircraft and provide technical training for
aviation maintenance personnel.

MARINE LIGHT ATTACK HELICOPTER SQUADRON (HMLA):

Support the MAGTF commander by providing offensive air support, utility
support, armed escort and airborne supporting arms coordination, day or night
under all weather conditions during expeditionary, joint or combined
operations. Conduct intelligence, surveillance and reconnaissance missions and
MAGTF electronic warfare missions.

MARINE LIGHT ATTACK HELICOPTER TRAINING SQUADRON (HMLAT) Conduct
combat capable attack training for selected aircrews in the UH-1Y, AH-1W and
AH-1Z aircraft, and provide technical training for aviation maintenance
personnel.




MARINE HEAVY HELICOPTER (HMH) PLAN

CH-53K King Stallion:
DEVELOPMENTAL TEST:

1st Qtr FY14 to 2nd Qtr FY18

OPERATIONAL TEST/OPEVAL:

OT-B1 testing in support of Milestone C Decision begins 1st Qtr FY17. Integrated
Operational Test and Evaluation (IOT&E ) commences in FY19 in support of Initial
Operational Capability (I0C) / Full Rate Production (FRP).

INITIAL OPERATIONAL CAPABILITY:

Scheduled for 2019.

10C shall be achieved when the first squadron receives four CH-53K aircraft with
required personnel suitably trained and certified, required primary and support
equipment and technical publications, to include initial spares with interim repair
support and initial training in place, ready to deploy in accordance with USMC
standards.

CH-53K programmatic 10C is currently on track for end of 2019. 10C will be
achieved when the first operational squadron (HMH-366) receives four CH-53K
aircraft with required personnel suitably trained and certified, required primary
support equipment and technical publications, to include spares with interim
repair support and initial training in place, ready to deploy in accordance with
USMC standards.

Currently the CH-53K has four Engineering Developmental Models (EDMs)
conducting Developmental Test (DT) in West Palm Beach, FL. The CH-53K T&R
conference was conducted during the summer of 2016 ensuring VMX-1 can
evaluate the T&R while conducting operational test ensuring an effective and
comprehensive training plan for conversion and initial accession pilots and
aircrew.
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Operational Test (OT) B1 with all Marine aircrew beginning fall of 2016 will wrap
up in December 16 executing the envelope of 120kts, 30deg angle of bank/1.5g,
27,000Ib external hover out of ground effect, and 12,000lb external lift 110nm
drop off and return in preparation for a Milestone C decision 2QFY17 to approve
Low Rate Initial Production (LRIP). These 4 EDM test assets will move to Pax River,
MD summer of 2017 to continue DT. Four System Demonstration Test Articles
(SDTAs) will deliver in FY17 in order to support operational test (OT).

Tech Evaluation is scheduled to complete in January 2019 with Initial Operational
Test and Evaluation (IOT&E) complete by August of 2019 in support of IOC.




CH-53E PLAN: PROGRAMMATICS, SUSTAINMENT AND FUTURE

CH-53E SUPER STALLION:

The CH-53E entered service in 1981 and is the only heavy lift helicopter in the DoD
rotorcraft inventory. Current force construct is eight active component HMHs and
one reserve component HMH(-). The Super Stallion fleet has enabled heavy lift
assault support operations in OEF, OIF, HOA, and is forward deployed in support of
MEUs, UDP Okinawa, MRF-Darwin and SPMAGTFs. The past 14 years of combat
operations and various humanitarian crises have validated the relevance of vertical
heavy lift by both MAGTF and joint force commanders alike.

The current CH-53E inventory is 146 aircraft. Replacement production capacity
does not exist nor are there CH-53Es available in war storage. Low aircraft
inventory is accentuated by pipeline aircraft (aircraft receiving modifications,
depot level repairs, and standard depot-level maintenance), obsolescence issues
and a supply posture associated with an aging airframe. The result is a lack of
physical assets ready for tasking on the flight line. Due to this shortfall a
squadron’s Primary Aircraft Inventory (PAI) is 12 aircraft. Transition to the CH-53K
will enable re-distribution of CH-53E aircraft, allowing squadrons to return to 16
aircraft.

CH-53E SUSTAINMENT:

CH-53E Readiness Recovery Effort is a continuous process addressing
recommendations from the Super Stallion Independent Readiness Review (SSIRR)
conducted in order to assist the CH-53E community to achieve and maintain T-2.0
until Full Operational Capability (FOC) of the CH-53K in 2029. The recovery plan is
expected to be a three year process extending through FY19.

The reset of all 146 aircraft is the main effort. Reset specification consists of all
Maintenance Requirement Cards (MRC) including phase cycle and calendar/special
inspections improving serviceability and material condition of the aircraft. Upon
completion, a full FCF will be conducted by the squadron to ensure the aircraft is
returned Full Mission Capable (FMC) with zero outstanding Awaiting Maintenance
Discrepancies (AWM). At any given time, 16 aircraft will be in reset. By 2020 all
146 CH-53Es will be reset.

Other readiness recovery efforts include procurement of the correct amount of
Individual Material Readiness List (IMRL) and Support Equipment (SE), Functional
Check Flight (FCF) training for pilots and crew chiefs, procure 5 Portable Electronic
Maintenance Aids (PEMAs) per aircraft, fix all Technical Publication Discrepancy
Reports (TPDRs), AMARG MH-53E reconstitution for stick and rudder aircraft at

HMHT-302, Contract Maintenance Field Teams, and fully fund Program Related
Logistics (PRL).

In the realm of Performance Based Logistics (PBL), the CH-53E currently has 10

components on contract. By summer of 2017 it is expected to have another 65
components with efforts to pursue additional components in the near future.
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CH-53E PLAN: PROGRAMMATICS, SUSTAINMENT AND FUTURE

Future:

The CH-53E will continue to support the full spectrum of assigned combat
operations and scheduled deployments. It is imperative to sustain the current CH-
53E fleet throughout the transition to the CH-53K (I0C 2019 / FOC 2029).

Final Fit:
Survivability Upgrade Roadmap:

1) AAQ-24 DIRCM(V25)

2) Dual Pod/Forward Firing Chaff and Flare Dispensers

3) Hostile Fire Indication (HFI)

4) Advanced Threat Warner/Missile Warner/Laser Warner
5) Integrated Aircraft Survivability Equipment (ASE)

6) Interoperability Upgrade Roadmap:

7) Software Reprogrammable Payload (SRP) radio replacement

[ HMH (8) |
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LINK 16
Reliability Upgrade Roadmap:

1) 419 Engine Upgrade (increases payload by 5 to 8K pounds)
2) Prognostic/Diagnostic Based Maintenance
3) Engine Nacelles

4) Kapton Wiring Replacement

Critical Systems Upgrade:

1) Mode V IFF, Master Zeroize Switch, GPS Inertial Navigation System (INS), Brown Out
Symbology Set (BOSS), Embedded SATCOM

2) Smart Multifunction Color Display (SMFCD)
3) APX-123 for ADSB-out FAA mandate

4) Degraded Visual Environment (DVE) Phases 2 and 3



MARINE HEAVY HELICOPTER (HMH) PLAN CH-53K

CH-53K KING STALLION DESCRIPTION:

On 27 October 2015, the CH-53K King Stallion flew for the first time and
developmental flight test continues with 4 Engineering Developmental Model
(EDM) aircraft. OT-B1 testing is being conducted in order to support a Milestone C
decision in 2nd QTR FY 17.

The CH-53K is a critical airborne connector which will enable ship to objective
maneuver and seabasing . The CH-53K will be capable of carrying a 36,000lb load
but has a Threshold Key Performance Parameter (KPP) to externally transport
27,000lbs 110 NM under high/hot conditions, loiter for 30 minutes and return.
This provides nearly three times the capability of the CH-53E under similar
environmental conditions. Major system improvements of this new build
helicopter include: fly-by-wire flight controls; a composite airframe housing more
capable and fuel efficient engines and a split torque main gearbox to enable
increased gross weight; advanced fourth-generation composite main rotor blades;
modern interoperable glass cockpit; internal cargo handling systems compatible
with USAF 463L pallets; triple hook external cargo system; and fourth- generation
aircraft survivability equipment. Additionally, the CH-53K will be supported by the
fleet common operating environment (FCOE) which will facilitate condition based
maintenance.

The CH-53K helicopter provides JTF and MAGTF commanders with a vertical heavy
lift capability to project, sustain and reconstitute combat forces. The CH-53K
operates at distances, airspeeds, and gross weights sufficient to support the full
range of military operations, expeditionary maneuver warfare, operational
maneuver from the sea and seabasing concepts. The aircraft affordably optimizes
performance, survivability, maintainability and supportability in a “best value”
solution to provide an effective heavy lift assault support platform.
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Unique in aviation build and test history, the CH-53K program has a dedicated
Ground Test Vehicle (GTV) on which to test dynamic components, airframe
fatigue, systems and flight surfaces and controls. A separate, static test article,
used to measure strain and critical loads under several thousand load conditions ,
allows a rigorous testing program in a safe environment, and data from these two
systems are implemented into the program far more quickly than if this were a
flying aircraft. The GTV, by discovering issues inherent in any helicopter test
prog