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Raytheon
Introduction

= Mission analysis studies conducted per the Joint Capabilities Integration
& Development System (JCIDS) process identified gaps in the Navy’s
ability to provide accurate, responsive “Fire Support from the Sea”

— For Marine and Army forces operating ashore throughout conflict spectrum.
— Gaps defined in the Marines’ Joint Fires Initial Capabilities Document (ICD)

— Included impact from use of MV-22 Osprey, which provides Marines ability
to conduct vertical envelopment ops far beyond naval gunfire range.

= Navy interested in developing a refined system concept for an Affordable
Weapon System (AWS) as a ship- and/or air-launched material solution

= Development of a mission solution necessitated developing an in-depth
knowledge of the entire naval fire support “kill chain”, and building an
architecture expressing a comprehensive view of that kill chain

— Architecture described AWS mission at the operational and system levels
s Team employed Raytheon Enterprise Architecture Process (REAP)
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Development in the Acquisition Cycle -
JCIDS and DoDI 5000.02

Integrated Defense Acquisition Technology, and Logistics Life Cycle Management System

1 Materiel
| Solution |
Analysis
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Mission Capability Analysis Process

One aspect of the AWS study was to determine the capabilities and
associated tasks, conditions and standards required for Naval
Surface Fire Support (NSFS) missions performed at standoff ranges.

MCA Identifies:
Mission Capability Analysis C Approprlate'M!ssmn Areas. gnd Missions
Isl = Scope of Mission area / Military Problem

= 2016 timeframe capability shortfalls

Solution Architecture Development MCA Maps:
= Capabilities to Defense Strategies
@ » Relevant objectives to capability gaps
Affordable Concept Development = Example Scenarios to mission areas
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Solution Architecture & Design Development

» MOEs - System Capabilities 2 System Requirements
m Use of Existing Navy Surface Fires Infrastructure

ICD (Phase 1)

= Detailed Architecture Definition beyond M/S A levels | ——==L5"u9n Pocument
— DODAF AV-1, AV-2, OV-1 thru OV-7 SV-1 thru SV-9) N =
Mission Capability Analysis ‘__ TET
- B
N

olution Architecture Development

@

Affordable Concept Development

M
ﬁ QFD R
Solution Military

Concepts ili
P Analyses Utility

Focus Areas

Architecture Flexibility wrt Preferred System Concept
System of Systems Interoperability & Functionality

Capabilities (CDD)
KPPs, Mission Effectiveness
Requirements (SDS, EDD)
Definitions of KPPs, KSAs, Other
Targets, Environments
Operational Architecture
Kill Chain & Operational Model
System Architecture
Networks, Interfaces,
Datalink, Systems, Functions,
Function to Activity Mapping
Weapon System (WCS & Missile)
Functionality
Timeline
End Game

Priority on Affordable & Useful = Achievable SoS Design - Exceptional Value to the Warfighter

Focus on Development of Solution Architecture & Concepts
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Architecture Development
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Methods of Discovery

AWS Operations & Control

Operations from Coast to FSCL to Deep  Mevihosn
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Discovery of “Where, When, Why, Who, What & How” for AWS

Defining the role of AWS and discovery of the Architecture
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Architecture Development - Methods of Refinement

Naval Surface Fire Support & Jolnt Fires

CAS ANrto-Surtace & Joint Fires

The Naval Fire Support and Interdiction Miss Fi
and Interdiction with Air Ops) are the highiighted boxes.

(Fire Support, Fire Support with Air Ops, Interdictio
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Operational understanding = System Development
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“PF2T2EA” Kill Chain Architecture

Operational Kill Chain
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AWS “To-Be” Operational Concept OV-1

2016 Airborne ISR SATCOM
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Operational Nodes & Info Exchange OV-2
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Operational Nodes perform activities of AWS Fires Kill Chain
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Activity Diagrams OV-5s
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C2 Plan Tool - Rhansodv
Node L Target En aqge
Observer g g Weapon
i = = Node Node
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In-Flight
Target Controller
Observer C&)?lltl:‘oﬁ:‘er Node
Node Node - y
Find - =
. Current
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Controller
Node &
Fix
Target c2 Target
Observer Node
Node =
Assess
Track
Target 2 Target
Ohserver “Node Observer
Node Node

Activity Diagrams show the Node participation in the AWS Kill Chain operations
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Paths through the Kill Chain - Issues

Plan

No
Target

Engagement’

Unscheduled

Have a
Target

Find

4

A 4

Fix

Moving
Target

Planned, Unscheduled

Planned & Scheduled

Definitions

Planned — Specifically in the ATO (if required)
and supporting relationships defined

Scheduled — Specific launch time defined

+—— Response Time ——»

Launch Platform Operations

c2 Missile Flight

.7 | Track 1 > y
Fire Fire Launch
Req Order E(RM
Effect
_ achieved
Fixed Target -
* Target l Effect not achieved
\"Engage—L
Assess

Call-For-Fire Supporting Fires focuses on Target & Engage
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Execution of Kill Chain Operational Views

OV-6b OV-6c O¥-5%

State Transition Diagrams State Transition Dia_grams
Command & Control Target Observation

Dyhamically Generated
Event Sequence (Timeline)
of Kill Chain {e.g. Plan)

State Transitions and Event Sequences show dynamic interaction of AWS operations
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Visualization of Operational Views

B Aws Integrated Aerial View r@@
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Enables Visualization and Verification of “what if”’ variations in AWS operations
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Summary

» Described use of REAP to develop a Joint Fires and Naval Fire Support
architecture based on P-F2T2EA kill chain model that emphasized:

— Usability of the AWS
— Affordability of development and deployment
— Infrastructure and integration complexity
— Desire for Net-Enabled Weapons (NEW) capability
s Showed operational- and system-level architecture products developed

using IBM “Rhapsody” architecting tool, including an executable DoDAF
model for sequencing, timeline analysis and mission visualization.

= Noted architecture analysis-derived mission and system requirements,
and recommended C2 and fire support doctrine changes

Architecture available for use by other system developers
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Source Documents (primary References)

REQUIREMENTS & SOURCES:

» Affordable Weapons System(s) Broad Agency Announcement, 3 July 2007

* Report to Congress on Naval Surface Fire Support, Director of Surface Warfare Office, CNO, March 2006

* Report to Congress, Chief of Naval Operations’ Views & Recommendations of Naval Surface Fire Support, March 2006
* Report to Congress, Commandant of the Marine Corps’ Views & Recommendations On Naval Surface Fire Support, March 2006
« Statement of Adm M.G. Mullen, CNO, Before the Senate Armed Services Sub Committee on Sea Power, 3 May 2007

« Joint Fires in Support of Expeditionary Operations in the Littorals, Initial Capabilities Document, Nov 2005

+ Extended Range Munitions, Capabilities Development Document, Dec 2005

» Multi-Purpose Loitering Missile, Capabilities Development Document, Jan 2005

*  GAO Report: “Issues Related to Navy Battleships,” December 2005

*  GAO Report: “Information on Options for Naval Surface Fire Support,” November 2004

*  GAO Report: “Improved Littoral War-Fighting Capabilities Needed,” May 2001

CONCEPTS & DOCTRINE:

 Sea Power 21

» Naval Operations Concepts, 2006

* USMC Expeditionary Maneuver Warfare Family of Concepts,
Operational Maneuver from the Sea MCCP-1 / Ship to Objective Maneuver / Sea Basing

» Marine Corps Operating Concepts for a Changing Security Environment, Second Edition, June 2007

* Supporting Arms in Amphibious Operations, NWP 3-09.11M

» Supporting Arms Coordination in Amphibious Operation s NTTP 3-02.2, May 2004

« Amphibious/Expeditionary Operations Air Control, NTTP 3-02.1.3, Sept 2005

» Ship to Shore Movement in Amphibious Operations, NWP 3-02.1

« Surface Ship Gunnery, NWP 3-20.32

« TST, Multi-Service Tactics, Techniques, and Procedures for Targeting Time Sensitive Targets.
FM 3-60.1, MCRP 3-16D, NTTP3-60.1, AFTTP(I) 3-2.3

« MAGTF Planner’s Reference Manual, August 2007

« Joint Pub 1-02 Definitions & Terminology

+ Joint Pubs 3-XX Series

« Marine Corps Warfighting Pub 3-XX Series
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