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BLUF

€ The Navy is evolving IAMD from Air Defense and Ballistic
Missile Defense Capabilities

BMD 3.6 Initial Capability against SRBM/MRBM deployed with limited AAW
capability

BMD 4.0.1 next generation capability added defense against some IRBMs
with improved discrimination in both the RF and IR domains

AEGIS Baseline 8 deployed Open Architecture with Technical Data
Collection capabilities, but focused primarily on Air Defense

AEGIS Baseline 9 deploys IAMD capability balancing radar resources to
conduct both Air Defense and BMD with an IAMD Mode along with NIFC-CA

Future Development will deploy advanced sensors and integrated Softkill
and Hardkill

Combatant Commander Demand for Navy

IAMD Capability / Capacity is Increasing
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Presentation Notes
Our Navy’s Integrated Air and Missile Defense is built upon:
BMD programs, which continue to evolve and will integrate the SM-3 Block IB and Block IIA missiles for capabilities against expanded threat sets

NIFC-CA, which provides an Engage-On-Remote and Over-The-Horizon air defense capability using a sensor network in support of the full kinematic range of active missiles against manned aircraft and cruise missiles, overland and at sea.  

SM-6 Extended Range Active Missile (ERAM) which combines an AMRAAM active seeker onto the STANDARD Missile airframe

And the Air and Missile Defense Radar (AMDR), which is being designed to support maritime IAMD requirements and is envisioned as a radar suite scalable to accommodate mission requirements for multiple ships. 




CNO Sailing Directions

-

x CNO’s € \Warfighting First
Salling Directions ‘ Operate Forward
¥ Be Ready

FRICRITIES

VISION

“We will deliver credible capability for deterrence, sea control,
and power projection to deter or contain conflict and fight and
win wars.”

“We will address economic change by being effective and efficient.
We will innovate to:

* Use new technologies and operating concepts to sharpen our warfighting
advantage against evolving threats

« Operate forward at strategic maritime crossroads

« Sustain our fleet capability through effective maintenance,
timely modernization, and sustained production of proven ships and aircraft

* Provide our Sailors confidence in their equipment and in their own skills.”

IAMD Provides Significant Advantages To

A Forward Deployed Surface Navy
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Presentation Notes
Operating  with the BMDS sensor network is key to achieving the Chief of Naval Operation’s Vision for the Navy.

In his “Sailing Directions” to the Fleet, the CNO stresses the need to Operate Forward using New Technologies, against Evolving Threats, through Timely Modernization of our surface forces. 

While we continue to upgrade our ships to be even more capable in complex multi-mission environments, our Fleet’s strength comes from a long history of operating as part of Navy, Joint, and Coalition networks, enabling Extended Situational Awareness, Defense in Depth, and Over the Horizon Air Defense Capability.

The Ballistic Missile Defense System of networked sensors provides a significant and powerful force multiplying capability that our surface navy can both leverage and contribute to while operating forward to meet the needs of our in-theater combatant commanders.
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Presentation Notes
This chart highlights the many missions our Multi-Mission Surface Combatants may be called on the perform in the operational environment.

It also highlights the capability advancements we are working towards to pace threats that continue to evolve and present new challenges.

Identified in yellow are the ballistic missile defense missions that drive Navy capability advancements.

As you can see, Ballistic Missile Defense is a core Navy mission which requires Navy Architectures that can work in conjunction with BMDS sensors and network. 
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Presentation Notes
…..for a Mobile, Persistent, Multi-Mission Surface Force.

This graphic highlights the multitude and diversity of operations our surface combatants and their crews may be actively performing on station.

While in-theater commanders may dedicate ships to particular missions, our surface combatants must stand ready to conduct other missions in-stride out of operational necessity.



Navy Technical and
Operational Architecture

€ Navy surface forces operate in a regional joint
networked environment with joint and coalition
forces

— Link 16 — Joint operations, situational awareness, BMD

— Cooperative Engagement Capability — Integrated surface
force tracking and engagement network, Navy IFC

® Surface combatant force foundation is
Multi-mission operations

— Area Air Defense, Ballistic Missile Defense,
Under Sea, Surface, Strike, Naval Gunfire Support

— Driven by COCOM requirements to operate forward

€ Strategy of Advanced Capability Builds provides
Incremental warfighting improvements for
countering evolving threats with new capability
— Network based COTS computing environments enable
rapid insertion of new capabilities to meet threat drivers

— COTS allows for faster upgrades and reduces combat
system variants
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Presenter
Presentation Notes
Throughout history, one of the greatest challenges forces operating at-sea have faced is coordinating the actions of geographically distributed, independent commands and their warfighting capability, in-real time, towards a common objective.

This challenge persists today, and drives our surface forces to operate as networked battle groups to maintain situational awareness and provide the requisite command and control infrastructure.

Today, for joint operations, in-theater situational awareness, and ballistic missile defense, our Fleet operates with the Link-16 network.

For Integrated Surface Force coordination of Air Defense Threats and for Naval Integrated Fire Control Engage on Remote capability, our Fleet operates with the Cooperative Engagement Capability deployed on Navy surface combatants and carrier based surveillance aircraft.

Although these networks provide great utility to the warfighter, the threat environment forces our surface combatants to operate across multiple mission areas simultaneously, to prosecute the fight, while defending themselves and other high value units.

An example of this would be the need for a ship to defensively track submarine threats or fend off swarms of small boats will conducting a BMD engagement.

Operating forward makes this challenge even greater as the Density and Diversity of the threats dramatically increases.

To pace the threat environment and give our Surface Forces the flexibility to adapt to future challenges the Navy has adopted a strategy to incrementally improve warfighting capability and reduce combat system variants.

This will be accomplished by implementing network based COTS computing environments that enable faster upgrades and rapid fielding of new capabilities.
 
The Navy’s Technical and Operational architecture investments allow for…………………..(click to next slide)
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Ccurrent Systems

Individual on-board
mission systems
(AAW, BMD, USW, etc.)

Ships with AAW focus
Or BMD focus

Rotating Radars
On Carriers

Improved SPY-1 variants
on CGs and DDGs

Independent hard kill
and soft kill systems

CM/decoys for
soft kill

Organic and Cued BMD
Engagements

Extended battlespace
Through EOR using
SPY-equipped ships and
AEGIS Ashore
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Future Capability

Increased integration
of off-board
mission systems

Integrated AAW and
BMD

Phased arrays on
carriers

Advanced phased
array technology

Integrated hard kill
& soft Kill

Addition of electronic
attack for soft kill

Persistent Space BMD
IR Tracking

More flexible
EOR expanding to other
Navy/BMDS sensors

Navy Architectures Enable Effective Use
of BMDS Networked Sensor Capability

AN/TPY-2

NIFC-CA
SBT

SPY-1
MMSP
Upgrade

sM-3 Blk 1A Wi



Presenter
Presentation Notes
Here is a list of our current capabilities and/or ones we are in the process of fielding in the near term.

Also shown is the direction the Navy is headed with future capabilities and their applicability to ballistic missile defense.

These capabilities include:
 Increased integration of off-board mission systems 
 Surface ships with fully Integrated Air and BMD defenses capable of dealing with    
    “multi-tier” threats
 Ship based advanced Active Array radars
 Integration of persistent BMD tracking from Satellites
 Weapons that extend the battlespace and allow us to engage threats in new and expanded parts of the engagement envelope ….like the SM-6 and SM-3 Blk IIA and IIB missiles…..
….and expansion of the Navy architecture to Shore-Based installations that will provide Strategic Deterrence to nations not responding to U.N. sanctions or international diplomacy


But, how are we going to get there…….





Integrated Air & = K
Improved Missile Defense g
Mission
Capability

Enabling
Developments

Force
Integration

Advanced
Technologies
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Presentation Notes
An important step is pushing the BMD mission forward in the operating environment through improved capability. 

This includes:

Improving our ships Integrated Air and Missile Defense capability

Providing our Large-Deck ships the ability to contribute to “Tier-ed”  missile defense….

…..and improve our ability to conduct self defense against asymmetric threats in-stride with BMD missions



Improved
Mission
Capability

Enabling
Developments

Force
Integration

Advanced
Technologies

Enabling Developments
S Baseline 9 Combat System Upgrade

AEGIS Baseline 9 (BL 9)

Air Defense
Cruiser

IAMD DDG

New
Construction
IAMD DDG

AEGIS
Ashore

In-Service In-Service Consl\i?l\j\i:tion AEGIS
Cruisers Destroyers Destroyers Ashore
(CG 59-64) (DDG 51-78) (DDG 113-118)
Capability: Capability: Capability:
* NIFC-CA * |AMD « BMD only
* CEC ® CEC « BMD 5.0/5.0
* SM-2,SM-6 | * BMD 5.0 cu
* ESSM * NIFC-CA e SM-3 Blk
* No BMD ¢ SM-2, SM-6, ESSM IA,IB
* No MMSP e SM-3 BIlk IA,IB * Remote
* CEC Interoperability Mods Launcher
Mods
* Link 16 Model 5
* |[FF Mode 4
Conductin Conductin . .
Integratior? integrati(_)r? %e;;'lgend %eésai”gend
& Test w/ & Test with . .
Tactical Tactical IN-progress In-progress
Builds Builds

BL 9 Adds DDGs & Land Based AEGIS with BMDS Connectivity
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Network Based COTS
Combat Systems

* In-Service DDG/CG Upgrade

* New Construction DDG
 AEGIS Ashore

* Integrated Air Def & BMD

* Enhanced BMD

* Improved Networking
* Integrated Fire Control
* PAA Phase 2

Development on Track
for Delivery of Near
Term Capability
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A key enabling development is “Standardizing” the combat systems of our Surface Combatants to a common architecture that is supportable and can be adapted for future missions.

For AEGIS, this milestone is achieved with the Baseline 9 combat system build.

This baseline is in-development and will upgrade a significant portion of our AEGIS Fleet. It will be the baseline for new construction ships as well as AEGIS Ashore.

Baseline 9 introduces an array of new integrated capabilities that enable Multi-Mission operations including Enhanced Ballistic Missile Defense and Integrated Air and Missile Defense functionality.

Most importantly for the Navy, Baseline 9 is a fundamental shift towards Networked Based COTS in the combat system.  This alleviates obsolesce issues with legacy combat system components and allows for easier integration of new capabilities.

When the Fleet is upgraded to Baseline 9 standard a significant number of Navy destroyers (potentially up to 40 ships) will be BMD capable.

This will be a formidable capability that is something truly to be excited about


Enabling Developments

Multi-Mission Signal Processor (MMSP)
Enables IAMD for SPY-1 Radars

Improved
Mission
Capability

Dual-Beam

v/ Improved IAMD Priority

Performance in Littoral
Environments
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D Enlabllng t Sea Skimmers e
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AAW Horizon and Ab
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Support Priority Operation
‘/Improved BMD Dynamic Resource
Search Allocation to Maximize
v BMD While Mot Yielding
Enhanced BMD
Force e Resourcs Sumee LRS&T Performance AAW Defense

Integration Priority v
AEGIS BSP
Enhanced Range
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——"Real-Time
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Increased , Displays
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Technologies
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Presentation Notes
Another key enabling development that is part of the AEGIS Baseline 9 upgrade is the introduction of the Multi-Mission Signal Processor for SPY-1. The MMSP will be fielded on Navy Destroyers and Aegis Ashore.

This is a critical upgrade that improves our ability against Air and Ballistic Missile threats, as well as our sensor contributions to the BMDS network.

The Multi-Mission Signal Processor upgrade will enable our ships to dynamically allocate resources to BMD and Air defense missions as operational requirements change. 

MMSP is a necessary enabling capability for our ships to operate independently in complex threat environments, thus providing operation commanders increased flexibility deploying surface forces in the AOR…

…. but more importantly, MMSP, and the Integrated Air and Missile Defense capability it delivers, provides the Captain and crews of our ships increased confidence to press the fight knowing they can defend themselves against raids of cruise missile threats while supporting BMD missions.   


AEGIS Common Source Library
Percent Code Re-use

BMD 4.0.1
~500K SLOC

ACB 08

~3500K SLOC

~97% Re-use

~97% Re-use

BMD 5.0
~2000K SLOC

~99% Re-use

BMD 5.0
~2000K SLOC

~99% Re-use

BMD 5.0
~2000K SLOC

AEGIS CSL Process Reduces Time and Cost of
Development, Maintenance and Future Upgrades
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Force Integration
Force Level Sensor and Weapons Coordination

€ Integrated Force Level Kill Chain

Improved — Coordination of Netted Force Operations to Counter
Mission Mid-Term Threats
Capability — AEGIS-to-AEGIS SM-3 Weapons Coordination
— AEGIS-to-BMDS Weapon Coordination

Enabling X
Developments

LACKM
ACTIVE - I
Force HESEEE -
Integration m acTivE
MISSILE ,.,sa.:.
.—_..gakh y
DDG s r—iﬁ
“E-2C
Advanced <& - - x
Technologies _—_—
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Another Key area for development is Force Integration.

Force Level Sensor and Weapons coordination has been a DoD wide joint vision for many years that is now coming to fruition due to BMD driving requirement that have created a need for:

AEGIS-to-AEGIS SM-3 Weapon Launch Coordination
AEGIS-to-BMDS Weapon Coordination with THAAD and Patriot

Although these capabilities are in the beginning stages of development , Force Coordination is an area that MDA and the Navy are being the First-to-Field a capability within DoD.

This is a good example of where the BMDS network and Navy Architecture are working together to improve the operational effectiveness of our deployed forces.



Agenda — NIFC-CA
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Presentation Notes
- Naval Integrated Fire Control-Counter Air enables the Navy to extend the battlespace by utilizing Active SM-6 to engage targets over the horizon and beyond the line of sight the shooter.  


NIFC-CA Kill Chains

€ Provide an Engage On Remote (EOR) and Over The Horizon
(OTH) air defense capability, utilizing the full kinematic range of
active missiles

€ Three Kill Chains: Each consists of an active missile, elevated
sensor(s), a sensor network, and a weapon control system

From-The-Sea (FTS) From-The-Land (FTL)

g

-

* E-2D - Advanced Hawkeye e E-2D - Advanced Hawkeye * E-2D - Advanced Hawkeye

. Coope_r_ative Engagement e Link 16 e JLENS
Capability (CEC)  F/A-18E/F e Common TACTICAL Network

e Surface Launched Missile (AoA
in progress)

e AEGIS Weapon System (ACB12)

» Standard Missile (SM-6)

¢ JLENS (Joint Land Attack
Cruise Missile Defense Elevated
Netted Sensor System)

e Advanced Medium Range
Air-to-Air Missile
(AMRAAM)
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Presentation Notes
- The key enabler for NIFC-CA From the Sea is the ability for the ACB-12 AEGIS platform to utilize non-spy sensors in the CEC network to support SM-6 engagements.  


*Upgrade Radar & IFF

sUpdate E-2D/CEC
Interface

*Produce E-2D

*Develop E-2D Radar
sensor-model

JE SN

sDefine JLENS/CEC
Interface

sDevelopidemo program
conceptsand plan

*Provide andimaintain
JLENS model

*Develop CRPG-Lite for
HIL/SWIL testing

s Conduct JLENSIDemo
and develop follow-on
test and eval plan

sDevelop E2D; JLENS;]
and/AEGISTAdaptive
LLayers

sDevelop CEC IEC
algorithms andikernelifor,
non-SPY.

»Develop/integrate CEC i/f
to WSMR'ECS Upgrade

*Develop CEC model

*Build P3I Terminal

A=CS

*OpeENAEGISTATchiteciure
sDevelop/instal WSMR
ECS Upgrade for.risk
reduction
sDefine AEGIS/SM=61i/f
»Define Fire Control
algorithms for.-non-SPY:
sUpgrade AEGIS/CEC i/f
*Develop AEGIS model
*Field via AMOD

SIVI*6.
sIntegrate AMRAAM
seekerwith' BLLK=IV.
airframe
sDefineland implement
guidance laws
*Define AEGIS/SM-6
interfaces
*Build'missiles
*Develop SM-6 6-DoF
model

Conduct SeS performance assessment.and validate SoS model
Plan and execute SoS testing, leveraging pillar test events
Identify and mitigate SoS risks to support delivery of NIFC-CA capability in 2014
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- The NIFC-CA project integrates numerous programs of record (pillars) to deliver new systems of systems capability in 2014.
- The CEC network enables the ACB-12 ship to negotiate engagement support from non-Spy sensors such as the JLENS




Force Integration
NIFC-CA/SM-6 Extends Battlespace

Improved SM-6 Has A Large Intercept Envelope +

Mission
Capability

Over The Horizon Capability

Enabling

Developments Current Ship System

Engagement

Capability Ship System Capability with

SM-6
Force
Integration

ALTITUDE (kft)

-----
. »
------------------
‘.
®

Advanced
Technologies

DOWNRANGE (nmi)
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Enabling From the Sea

@ Pillar Program Design & Development for NIFC-CA
— Missile - Active seeker, extended range engagements
— Combat System — Use of non-SPY sensor data

— Sensor Network (CEC) — Integration and transfer of non-SPY
sensor data

— Sensors - Track data from elevated sensor

€ Integration & Testing
— Desert Ship upgrade to AEGIS ACB12 configuration
— Rigorous land-based test series leading to at-sea firing events

— Pillar Program models federated into System of Systems level
tool

— Test data/SoS Federation verification of NIFC-CA performance

Accelerating Effort for First At-Sea Firing in FY13

Distribution Statement A: Approved for Public Release; Distribution Unlimited. (7/12/2012).
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The FTS flows from the integration of key advancements in the contributing programs (missile, combat system, CEC network and sensors) to deliver a new systems of systems capability.
The NIFC-CA capability extends overland and requires significant upgrades to our land based missile testing capability.
The volume of capability delivered by the FTS capability requires a sophisticated Federation of models to 
- adequately support cost effective testing  
- validate actual test performance leading to the at-sea events in FY13.



NIFC-CA Summary

€ SoS design in place
@ Pillar Program development /testing on schedule
€ SoS test planning in progress

€ Joint IFC Demonstration with JLENS planned for
FY12

First At-Sea Event in FY13

Distribution Statement A: Approved for Public Release; Distribution Unlimited. (7/12/2012).
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All of the NIFC-CA pillar programs are in production and testing phase
Systems of Systems testing is in the detailed planning stages to support CG-62 at sea events
- Army support of the SM-6 missile will be the first demonstration of Joint IFC capability



BLUF

€ The Navy is evolving IAMD from Air Defense and Ballistic Missile
Defense Capabilities

BMD 3.6 Initial Capability against SRBM/MRBM deployed with limited AAW
capability

BMD 4.0.1 next generation capability added defense against some IRBMs
with improved discrimination in both the RF and IR domains

AEGIS Baseline 8 deployed Open Architecture with Technical Data
Collection capabilities, but focused primarily on Air Defense

AEGIS Baseline 9 deploys IAMD capability balancing radar resources to
conduct both Air Defense and BMD with an IAMD Mode along with NIFC-CA

Future Development will deploy advanced sensors and integrated Softkill
and Hardkill

Combatant Commander Demand for Navy

IAMD Capability / Capacity is Increasing
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Presentation Notes
Our Navy’s Integrated Air and Missile Defense is built upon 4 Pillars:
NIFC-CA provides an Engage-On-Remote and Over-The-Horizon air defense capability using a sensor network in support of the full kinematic range of active missiles against manned aircraft and cruise missiles, overland and at sea.  
SM-6 Extended Range Active Missile (ERAM) which combines an AMRAAM active seeker onto the STANDARD Missile airframe
BMD programs will integrate the SM-3 Block IB and Block IIA missiles for capabilities against expanded threat sets
And the Air and Missile Defense Radar (AMDR) is being designed to support maritime IAMD requirements and is envisioned as a radar suite scalable to accommodate mission requirements for multiple ships. AMDR will consist of S-band for volume search, tracking, BMD discrimination, and missile communications, and X-band for horizon search, precision tracking, missile communication and terminal illumination. 





QUESTIONS?
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