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….Supports Future Capabilities 
• Flexible architecture to accommodate new 

functional capabilities, evolving CONOPS, and 
additional automation 

•  Internal SOA to enable new GIG/Net-Centric 
interfaces 

• Re-programmable M-Code monitor station receiver 
• PSICA infrastructure in Block 1 lays foundation for 

future integrity requirements 

….Provides Enhanced Capabilities 
• Additional signals: L5, L1C, L2C, M-Code  
• Command & Control and Mission Management for 

GPS IIR, IIR-M, IIF and III 
• Robust IA  to counter emerging cyber-threats 
•  Improved accuracy inherent in design 
•  Integrity & continuity using WAAS algorithms 
• Operator automation 

GPS OCX 
Next Generation Operational Control System 

Service Oriented Architecture 

Next-Generation Operational Control System (OCX) 
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GPS OCX Team 
Experience, Roles and Responsibilities 



Page 4 

© 2011-2012 Raytheon Company 

Area Attributes OCS 
Current 

OCX PDR 
(Jun 2011) 

Navigation 
Signals 

L1 / L2: C/A, P(Y) Yes Yes 
M-Code No Yes 
L1C, L2C, L5 No Yes 

Services 
Modernized Signal Monitoring (OMSRE) No Yes 
Military & Civil Navigation Related 
Messaging 

No Yes 

NAVWAR 
(Anti-jam) 

Flexible power Yes Yes 
Integrated Situational Awareness No Yes 

Architecture 

Flexible, Scalable, Adaptable, Evolvable No Yes 
Integrity Infrastructure No Yes 
Net-Centric Migration/New Interfaces No Yes 
Modern Key Management No Yes 
Advanced Software and Architecture 
Standards 

No Yes 

Advanced Information Assurance No Yes 
Operate over 32 satellites No Yes 

Performance Navigation Solution Performance 
Improvement 

No Yes 

SV Family 
Support 

GPS IIR, IIR/M Yes Yes 
GPS IIF Yes Yes 
GPS III No Yes 

Info Assurance 

PNT Performance 

M-Code 

Integrity Monitoring  

Anti-Tamper 

External Interfaces 

Technical Challenges 

Robust Systems Engineering Ensures Required Capabilities 

OCX Core Requirements/Capabilities 
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OCX Information Assurance Features 

OCX supports increased connectivity by addressing the growing IA threat  

Defense In Depth: 
•  DOD 8500.2 compliance 
•  Insider threat protection 
•  Cross Domain Solutions 
•  Security enclaves supported by Multiple 

Independent Levels of Security (MILS) 
•  Firewalls enforce network policy and 

separate Mission Critical Systems 
•  Architecture isolates external interfaces 
Strong Information Assurance Processes: 
•  Secure coding standards for application development 
•  Robust supply-chain security controls 
•  Hardened COTS validated in secure closed environment 
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OCX Simplified Net-Centric Interfaces 

Advantages 
• Expanded user access 
• Standards based 

interoperability 
• Built in security 
• Cyber threat resilience 
• Easy to change 
• Flexible products & 

applications 
• Affordable 

Reduces cost, increases performance, improves user support 

XSLT 

Simplified 
Interface Services 

Web Services 

Web Portal 

Core net-centric infrastructure delivered in Block 1  
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OCX Iterative Software Development 

GPS OCX employs a commercial 
best-practice iterative software 
development process that reduces 
risk 

•  Addresses infrastructure and high 
risk development in early iterations 

•  Each iteration is evaluated in depth 
•  Requirements satisfaction and 

product maturity is understood 
throughout  development 

•  Lessons learned are applied to 
future iterations 

•  Enables on ramps and off ramps to 
address evolving mission needs 
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OCX Block Development Plan 

OCX Block Signals Supported RTO 

Block 0 – Provide GPS SV III Launch and early orbit check 
out capability (Launch and Checkout System (LCS)) and IA 
8500.2 

May 2014 

Block 1 – Provides GPS Block IIR, IIR-M, IIF and III on-orbit 
capability including L2C and L5, IA 8500.2 & JAFAN full 
compliance, and support of existing User Equipment 
(backward compatibility) 

L1 P(Y), L1C/A 
L2 P(Y), L2C  
L5 

Feb 2016 

Block 2 –  Provides M-code  and L1C  
L1 P(Y), L1C/A, L1M, L1C 
L2 P(Y), L2C, L2M  
L5 

Oct 2016 

O
n 

C
on

tr
ac

t 

OCX Architecture Supports Blocks 0 Through 2 Requirements 
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GPS OCX Summary Schedule 
FY09 FY10 FY11 FY12 FY13 FY14 FY15 FY16 FY17 

 1  2  3  4  1  2  3  4  1  2  3  4  1  2  3  4  1  2  3  4  1  2  3  4  1  2  3  4  1  2  3  4  1  2  3  4 

SV Available 
Dates 

Block 1.0 
GPS IIR, IIR-M, IIF, 

and III Mission Ops 
and LADO, L2C and 

L5 signals 

Block 2.0 
L1C and  

M-Code signals 

III-1 2 3 4 5 6 

SDRs 
Comp 

RFP 
Rel CA TBR 

IBR 
SSR 

HPDR 
PDR 

HCDR 
SRT/ 
FQT DD250 RTO 

OMSRE 
Release 

DD250 RTO 

Time Now 

iCDRs 

RFP ATP 

Ex 1 

LCS 
Accept 

LCS 
Ex 4 

ITRR 

Ex 5 

Milestone B 

iCDR 

IATT 

IPDW 
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OCX Program Is Showing Solid Progress 

• Preliminary Design Review confirmed a solid technical baseline; all KPPs 
and TPMs are green (Aug 2011) 

• Successful exchange of command & telemetry data between OCX and 
GPS III satellite simulator (Feb 2012) 

• Software Iteration 1.3 complete (Apr 2012) 
• Software Iteration 1.4 complete (Jun 2012) 
• Monitoring station receiver EMI testing complete (Jul 2012) 
•  Launch and Checkout System (LCS) Exercise 1 in support of first GPS III 

launch complete (Aug 2012) 
•  Iteration 1.5 for GPS III LCS tracking to schedule 
• Milestone B approved (Oct 2012) 
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Summary 

• Raytheon is committed to delivering a robust OCX to support GPS III and 
future warfighter needs and is applying the full resources of the company 
to this critical program 

• We have made program management and process changes that are 
reflected in improved program performance 

• We continue to make significant progress and are on track to support 
GPS III launch readiness 


