Deputy Chief, PNT Requirements Division
Air Force Space Command

"This briefing is for information-only. No US Government commitment to
"DISTRIBUTION A: Approved for public sell, loan, lease, co-develop or co-produce defense articles or provide
release: distribution unlimited" F . defense services is implied or intended." -




Report Documentation Page

Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,

including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it

does not display a currently valid OMB control number.

1. REPORT DATE
10 MAR 2010 2. REPORT TYPE

3. DATES COVERED
00-00-2010 to 00-00-2010

4. TITLE AND SUBTITLE
GPS Status and M oder nization

5a. CONTRACT NUMBER

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)

5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)
Air Force Space Command,PNT Requirements Division,L os
Angeles,CA,900245

8. PERFORMING ORGANIZATION
REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES

presented at the Munich Satellite Navigation Summit, 9-11 Mar 2010, M unich, Germany

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF
ABSTRACT
a REPORT b. ABSTRACT c. THISPAGE Same as
unclassified unclassified unclassified Report (SAR)

18. NUMBER | 19a NAME OF
OF PAGES RESPONSIBLE PERSON

12

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



e GPS Overview
e Recent Events
 Modernization Improvements
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« Vital to International Security, Economic Growth, and Public Safety
 Extends across all domains -- air, land, sea, space, cyberspace

« Effects transcend national and military boundaries

Available, reliable, accurate, and free of charge



» Very robust constellation

» 31 satellites currently in operation
e 11 GPSIIA
e 12 GPSIIR
e 7/ GPSIIR-M

* 4 additional satellites in residual status
» 1 additional IIR-M waiting to be set healthy
* Global GPS civil service performance

commitment met continuously
since December 1993

 Next Launch — lIF-1, May 2010




* Operated by Space Professionals in 2d Space
Operations Squadron at Schriever AFB, CO

» Backup facility at Vandenberg AFB, CA
» Global monitoring and antenna networks

New Zealand




2008 SPS Performance Standard
(RMS over all SPS SIS URE)

Selective Availability

System accuracy exceeds published standard
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» Architecture Evolution Plan (AEP)
» Transitioned in 2007
* Modern distributed system replaced 1970’s mainframes
» Increased capacity for monitoring of GPS signals
* Increased worldwide commanding capability

* Next Generation Control Segment (OCX)
» Controls more capable GPS constellation
* Monitors all GPS signals
» $1.5B contract awarded 25 February 2010




« Second civil signal “L2C”
» Designed to meet commercial needs
» Higher accuracy through ionospheric correction
o 1stlaunch: Sep 2005 (GPS IIR-M); 24 satellites: ~2016
e Third civil signal “L5”
 Designed to meet demanding requirements for transportation safety-of-life
o 1stlaunch: ~ 2010 (GPS IIF); 24 satellites: ~2018
« Fourth civil signal “L1C”
« Designed with international partners for GNSS interoperability
« Begins with GPS Block Ill
o 1stlaunch: ~2014; 24 satellites: ~2021




 Optimize GPS assets to improve operational effectiveness for global
users & terrain challenged environments

* Increase the number of vehicles over head for better
availability/coverage

« Constellation expansion feasible with robust number of satellites
now on-orbit

« Consistent with the current Standard Positioning Service (SPS)
Performance Standard
» Adjust position of satellites in 3 of 6 orbital planes to create
expanded constellation
 Expanded constellation provides better GLOBAL coverage




» Largest constellation in history with best accuracy ever

* Modernized Command and Control System allows more signal
monitoring and quicker satellite commanding than ever before

» Constant improvements through constellation management

* And we're continuing to modernize and improve GPS even more!

GPS -- Serving he World
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