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Mission  Control  SegmentBaseband
•• Direct I/F to UserDirect I/F to User
•• User InteroperabilityUser Interoperability
•• EndEnd--toto--End ServicesEnd Services

Terminals
•• AEHF and MilstarAEHF and Milstar
•• International Partners International Partners 
•• User Comm ServicesUser Comm Services
•• User Resource ControlUser Resource Control

CommComm
PlanningPlanning

SatelliteSatellite
ControlControl

•• Apportionment Apportionment 
PlanningPlanning

•• SustainmentSustainment
•• Terminal ControlTerminal Control

•• Command and ControlCommand and Control
•• Training and SimulationTraining and Simulation
•• OverOver--thethe--Air RekeyAir Rekey
•• Ground MobilesGround Mobiles

Milstar

•• PayloadPayload
–– Communication Communication 

and Routingand Routing
–– Antenna Coverage/Antenna Coverage/

Comm CapacityComm Capacity

AEHF TSAT

System Overview

AEHF Space Segment (3 Space Vehicles)
•• Space Vehicle Space Vehicle 

–– System Timing System Timing 
–– Autonomous Fault Detection Autonomous Fault Detection 

and Correctionand Correction
–– Jamming/Nuclear ProtectionJamming/Nuclear Protection

“TSAT Photo courtesy of Military Satellite Communications Systems Wing. 
Other photos reprinted courtesy of the United States Department of Defense.”
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Introduction : AEHF System
• High Capacity
• Assured access to assigned resources

– User resources “fenced off” from one another
– Anti-jamming
– Anti-Scintillation
– Weather

• Secure Communications
– Inter-Satellite Crosslinks
– Encryption of communication
– Terminal authentication

• Flexible communications
– Resources configurable directly by the user “on the fly”
– Wide range of user data rate available

• 75 bps up to 8 Mbps
• Wide Range of Services available

– Point-to-point calls, voice and video conference networks (half and 
full duplex), data inter-connectivity, etc.
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Mission Control Segment

Mission Operations Element (MOPS)

• 60 Distributed PC-Based
Mission Planning Systems

• Fixed and Three Mobile Command and 
Control Systems

• Integrated Spacecraft Command 
and Control Simulator and Trainer

• Uses Actual Payload and 
Bus Software

• Proven Architecture Used 
on GPS

• Simulates Both Milstar and AEHF

• Supports O&M

• COTS Based
• Leverages Milstar Lessons 

Learned by Integrating Software 
and Database Maintenance

• Robust Testing on Delivered 
Hardware

Mission Planning Element (MPE)
Test and Training Simulation
Element (TTSE)

Operations Support and 
Sustainment Element (OSSE)

• Four Deliverable Products to Support Milstar and AEHF
– Distributed Communications Planning
– Modernized Command and Control
– High Fidelity Training and Simulation
– COTS Based Integrated Software and Database 

Sustainment
• Modern Architecture Provides Firm Foundation for Growth

– Modular Design With Combination of Legacy, NDI, 
COTS, and GOTS Products

– Incremental Development Allows Early Capability 
Fielding 
and Supports User Feedback Loop

– 1.7M ELOC Architected With Proven CMMi-5 Processes 
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Increment 3 Increment 3 –– LDR/MDR ApportionmentLDR/MDR Apportionment

Increment 5 Increment 5 –– XDR Command and ControlXDR Command and Control

Increment 4 Increment 4 –– LDR/MDR Command and ControlLDR/MDR Command and Control

Factory  Delivery
Field Deployed

CY08

CY09

CY07CY06CY04CY03

Milstar

EPDR MCS 
CDR

Inc 1 –Infrastructure Envt
Completed Early

Increment 2 – Milstar Reuse

3 4

5

Sys and 
Seg PDR

2

SDR/
SRR

Increment 7 Increment 7 –– Deferred FunctionalityDeferred Functionality

7

CY05

CY10
O&M

AEHF MCS Mission Operations (MOPS)

Test Program Description
• Modified waterfall
• Incremental Development
• Test Approach

• Element test – req’ts based
• MCS test – scenario based

Characteristics
• Function: Command & Control, 

Telemetry, etc.)
• Object Oriented / Database 

Driven Design
• OO, Unix, C++, FORTRAN, SCL, 

Oracle, SQL

“Photos reprinted courtesy of the United States Department of Defense.”
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• Process – leadership and management 
techniques used in conducting the program

• Design – innovative methods used to develop and 
represent the technical content of the program

• Customer Relationship – practices in 
cooperatively developing and validating the 
baseline requirement and design

AEHF MCS Triad of Success
• Success of MCS Program rests on three legs
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•Smooth Staffing Ramp-up, “Best Athlete”

•Employee Awards Program

•Proactive Program Planning & Mgmt During 
Transition & Start-up Focused on Execution Plan

•Establish Business Rhythms

AEHF MCS Startup Strategy

•Baseline Change Control Process
•Senior Mgmt Review & Commitment
•Customer Engagement & Communication

•Definitize Major Subcontracts at Award & 
Treat as Teammates 

•Prime Integration Approach (Deputy on-site, TDY’s)

•Core Team Firm Fixed Price Training & 
Mindset

•Leadership Assessment Template

Successful Program 
Startup

Focus on Startup Process Provides Basis for Successful Program

•Schedule Management Approach
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MCS Program Office
MCS Element SEIT

MOPS Development
OSSE/COE Development
MCS Integration & Test

(Valley Forge, PA)

MCS PMO (West)
MCS SEIT

MCS I&T Support
(Sunnyvale, CA)

MPE Development
Titan

(Colorado Springs, CO)

MPE Development
(Gaithersburg, MD)

TTSE Development
Conops & Sustainment
(Colorado Springs, CO)

MCS Hardware, 
Training & Logistics

(San Jose, CA)

MJPO
(Los Angeles, CA)

MCS Multi-Site Development

Best athlete approach used independent of location and company
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Baseline Management and Tracking

New Requirement

User Validation    

Schedule Impact  

Funds Availability

Potential 
Change
Tracking

List

Review Board 
Approval

Baselined 
Requirement

Requirement 
Flow down

Design 
Modification

Contractual 
Action

Incorporation 
metrics

Modification 
Tracking

New 
Requirement

Tracking
List

Change
Incorporation

Tracking
List

Detailed tracking of all changes throughout life cycle
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MCS Requirements Flow down and 
Architecture Integration

EU 1.1.2EU 1.1.2

EU 3EU 3

EU 2EU 2

EU 5EU 5

EU 1.1.1EU 1.1.1

Data Z

Data YData Y
Data TData T

Data U

Data W

Data X

Architectural Element 1

Static
EU 1.1.1 EU 2 EU 5

Scenario 2.1.1
Architectural Scenarios

EU1.1.1 EU1.1.2 EU2

Critical Scenario 1.1.1

Threads/System Scenario 2

ME 1 ME 2 DS 5
Critical Scenario 1

Threads/System Scenario 1

ME1. 1 EU2 DS 5

Critical Scenario 1.1

Engineered Segment 
Requirements

Hierarchically

Decomposed

Normalized

Aggregated

System Baseline 
Requirements

Traced

Architectural Element 2

Allocated Allocated

Tr
ac

ed

Element Specs

SR-3000 SR-3200

Component Reqt. Specs (CRS)Component Reqt. Specs (CRS)
LinkedLinked

A. The EU1.1.1 must …
B. The EU1.1.1 will …
C. The EU1.1.1 must….

A. The EU1.1.1 must …
B. The EU1.1.1 will …
C. The EU1.1.1 must….

100% linkage 
between 

architecture and 
requirements
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Requirement Review Process

Quorum for review:
SPO / Aerospace
Element Sys Eng.
Element Design Eng.

Specification
Updated

Review Complete

Y

N OK as is
Or Modified at

Meeting

Reviewed Each 
Requirement in 

Each Section

Separate Specifications
into Sections

Work-off Meeting
Comments
and Update

Requirement

Explicit customer agreement on all requirements

Start with
Previous Baseline

Element Spec A

Element Spec B

Rev J ESCN1-3 
Requirement

[ELEAS09876
5] The shall 
allow only the  
possessing the 
Role to control 
the 
configuration 
of the)

[ELE103067] 
The ELE 

Comments

[DF] Suggest: 
The shall allow 
only the  
containing 
possessing the 
Role to control 
the 
configuration 
of the

6/4 STS ELE 
should be able 

Agree-
ment

Proposed
Req. Text

[ELEAS98765] 
The  shall 
allow only the  
possessing the 
Role to control 
the 
configuration 
of the

[ELE9877] 
The shall
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MCS Design Reviews

50% DAA 
Element

15% DAA 
Segment

85% DAA 
Element by 
Increment

L1 ElementSegment

Executable

L2

SRR 
SDR

Mega
Executable L3

Segment
PDR

Element 
PDR

Detailed Design via 
Incremental Development

Inc 2 Inc 3 Inc 4 …

Segment 
CDR

Domain Focus
• Formal Design Reviews and In 

Process Reviews (IPR)
– Use domain experts from the User 

and Acquisition Community
– Review design from the user 

perspective

Process Focus
• Design Adequacy Assessments (DAA)

– Internal reviews of the maturity of the 
design against design checklists

– Functional management 
accountability of critical processes

– Review the entire design

IPR 
Element IPR Element 

by Increment

Performed the DAAs and IPRs together as a single review
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User Engagement
Actively pursue user input via:

Demos at User Sites     
(20 conducted)

Site Visits                      
(21 conducted)

Design and In Process Reviews 
(19 conducted)

User 
Input

User 
Input

User 
Input

Binning

Non-baseline Impacting
e.g. Order of certain List –

alphabetical vs. geographical

Baseline Impacting
e.g. new capability

Incorporated into 
evolving design

Processed via Baseline 
Management Process

Process established for handling requests for changes while at the same 
time maintaining the program’s baseline



Page 15AEHF MCS GSAW Conference Slides

http://www.losangeles.af.mil/news/story.asp?id=123075850


