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http://business.timesonline.co.uk/tol/business/industry_sectors/natural_resources/article3037384.ece


U.S. Policy History

• 1983:  President announces civilian access

to GPS following KAL 007

• 1991:  U.S. offers free civil GPS service to 

the International Community

• 1996:  First U.S. GPS Policy establishes 

joint civil/military management

• 1997:  U.S. law provides civil GPS access free of direct user fees

• 2000:  President ends use of Selective Availability

• 2004:  President issues U.S. Policy on Space-Based PNT

• 2004:  Agreement signed on GPS-Galileo Cooperation

• 2007:  President announces Selective Availability eliminated from

future GPS III satellites

• 2010:  New National Space Policy provides high-level PNT guidance
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U.S. Space-Based PNT Policy

ASSURE SERVICE Provide uninterrupted availability of PNT services

MEET DEMANDS
Meet growing national, homeland, economic security, and 
civil requirements, and scientific and commercial demands

LEAD MILITARILY Remain the pre-eminent military space-based PNT service

STAY COMPETITIVE
Continue to provide civil services that exceed or are 
competitive with foreign civil space-based PNT services and 
augmentation systems

INTEGRATE GLOBALLY
Remain essential components of internationally accepted 
PNT services

LEAD TECHNICALLY
Promote U.S. technological leadership in applications 
involving space-based PNT services

GOAL: Ensure the U.S. maintains space-based PNT services, 
augmentation, back-up, and service denial capabilities that…
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President Obama’s Space Policy
June 2010

• Provide continuous worldwide access for peaceful 
uses, free of direct user charges

• Encourage compatibility and interoperability with 
foreign GNSS services

• Operate and maintain constellation to satisfy civil 
and national security needs

– Foreign PNT may be used to strengthen resiliency

• Invest in domestic capabilities and support 
international activities to detect, mitigate and 
increase resiliency to harmful interference



GPS Constellation Status

• Very robust constellation; exceeds user requirements

• 31 satellites currently in operation

• 11 GPS IIA 

• 12 GPS IIR

• 7 GPS IIR-M

• 1 GPS IIF (set “healthy” 26 Aug 2010)

• 3 additional satellites in residual status

• 1 additional IIR-M in test status

• Global GPS civil service performance commitment 
met continuously since December 1993

Baseline Constellation = “24 Expandable”
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2008 SPS Performance Standard

(Worst of any SPS SIS URE)

2001 SPS Performance Standard

(RMS over all SPS SIS URE) 

N/A N/A N/AN/A

Selective Availability (SA)

System accuracy exceeds published standard

Signal-in-Space User Range 
Error is the difference 
between a GPS satellite’s 
navigation data (position and 
clock) and the truth, 
projected on the line-of-sight 
to the user
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Modernization Path –
GPS Space Segment

Block I Block II/IIA Block IIR Block IIR-M Block IIF Block III

• L1 (CA) Navigation 
signal

• L1 & L2 (P Code) 
Navigation signal

• 5 Year Design Life

• Std Service 
• Single Frequency (L1)
• C/A code navigation
• Precise Service 
• Two frequencies (L1 & L2)
• P (Y) -Code navigation
• 7.5 Year Design Life

Demonstration 
system

Basic GPS
Provides Initial  Navigation Capabilities

IIA/IIR Capabilities 
“Plus”

• 2nd Civil Signal L2 
(L2C)

• Earth Coverage 
M-Code on L1/L2

• L5 Demo
• Anti-Jam Flex  

Power
• 7.5 Year Design 

Life

IIR -M Capabilities 
“Plus”

• 3rd Civil Signal L5
• Reprogrammable   

Nav Processer 
• Increased Accuracy 

requirement
• 12 Year Design Life

IIF Capabilities “Plus”

IIIA
• Increased accuracy
• Increased Earth 

Coverage power
• 15 Year Design Life
• 4th Civil Signal (L1C)

IIIB
• Real-time    

Communications

IIIC
• Navigation Integrity

• Spot Beam for AJ

1978 - 1985 1989 – 1997 1997- 2004 2005 - 2009 2010 - Present 2014 - 2024

11 (10)  Satellites 28  Satellites 13 (12) Satellites 8 Satellites 12 Satellites 32 Satellites

Increasing Space System Capabilities – Increasing Civil User Benefits
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Modernization Path –
GPS Control Segment

Block I Block II/IIA Block IIR Block IIR-M Block IIF Block III

Legacy Control System
Architecture Evolution 

Plan (AEP)

1978 - 1985 1989 – 1997 1997- 2004 2005 - 2009 2010 - Present 2014

OCX

• Distributed System
• Launch, Anomaly, Disposal Ops        
(LADO)

• Increased capacity for signal 
monitoring 
•IIR, IIR (M), IIF

• Increased worldwide commanding 
capability
•New MCS/AMCS
• Flex Power

• Net Centricity
• Control for GPS III
• Monitors all GPS 

signals
• Legacy plus L1C, 

L2C and L5
• Flex Power
• Real-Time C2

• Master Control System (MCS)
• Tracking, Telemetry & Control (TT&C)
• L1 & L2 Monitoring
• Satellite health and welfare monitoring
• GPS signal performance monitoring ( P(Y) code only)
• Satellite navigation payload analysis
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Increasing Control Segment Capabilities – Increasing Civil User Benefits



Nationwide Differential GPS

• Expansion of maritime differential GPS (DGPS) network to 
cover terrestrial United States

• Built to international standard adopted in 50+ countries
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National Continuously Operating 
Reference Stations (CORS)

• Enables highly accurate, 3-
D positioning

– Centimeter-level accuracy

– Tied to National Spatial 
Reference System

• 1,300+ sites operated by 
200+ public, private, 
academic organizations

• NOAA’s Online Positioning User Service (OPUS) 
automatically processes coordinates submitted via the web 
from around the world

• OPUS-RS (Rapid Static) declared operational in 2007

• NOAA considering support for real-time networks
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U.S. GPS Augmentation Programs 
Designed for Aviation
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GBAS



15

Wide Area Augmentation System (WAAS) 
Architecture

38 Reference 
Stations

3 Master 
Stations

6 Ground 
Earth Stations

3 Geostationary 
Satellite Links

2 Operational 
Control Centers



WAAS Geo Satellites
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GPS/WAAS Performance
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* Use of GPS vertical not authorized for aviation without  

augmentation (SBAS or GBAS)

WAAS Performance evaluated based on a total of 1,761 million samples 
(or 20,389 user days)

GPS

Standard

GPS

Actual

WAAS 

LPV-200

Standard

WAAS

Actual

Horizontal 95% 36 m 2.74 m 16 m 1.08 m

Vertical 95% 77 m *3.89 m 4 m 1.26 m



Precision Agriculture
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Achieving Precision Accuracy
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NavCom / Starfire Receiver
• 20 cm horizontal accuracy

• 30 cm vertical accuracy (2 sigma – 95%)



GPS Service Monitoring

– CORS

– IGS

– Civil Signal Monitoring *

Global Constellations

– GPS (US)

– GLONASS (Russia)

– Galileo (EU)*

– Compass (China)*

Space-Based Augmentations

- WAAS (US)

– EGNOS (EU)

– MSAS (Japan)*

– GAGAN (India)*

Terrestrial Augmentations

– GBAS

– NDGPS

– GDGPS

Regional Constellations

– QZSS (Japan)

– IRNSS (India)*

20

The World of Space-Based
Positioning, Navigation and Timing

Future*

National Backup Systems
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Global SBAS Coverage
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International Augmentations

Differential GPS Networks

International GNSS Service Global Differential GPS System

Satellite-Based Augmentation Systems



Current International Signal Plans
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1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

Future
CDMA 
signal

1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

SBAS
(US, Europe 

India, Japan) 

QZSS
(Japan) 

IRNSS/GINS
(India) 

COMPASS
(China) 

Galileo
(Europe) 

GLONASS
(Russia) 

GPS
(US) 

L1L5 L2

Compass & IRNSS
In S-band

1560 1570 1580 1590 1600 16101170 1180 1190 1200 1210 1220 1230 1240 1250 1260 1270 1280 1290 1300

                                                      Frequency (MHz)

Note: GINS modulations TBD
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Summary

• GPS performance is better than ever and will 
continue to improve

– Augmentations enable even higher performance

– New civil GPS signal available now

– Many additional upgrades scheduled

• U.S. policy encourages worldwide use of civil GPS 
and augmentations

– Permits U.S use of foreign PNT to increase resiliency

• International cooperation is a priority

– Compatibility and interoperability are critical
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For Additional Information…

GPS.gov PNT.gov

http://www.gps.gov/
http://pnt.gov/


Contact Information
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Mr. Anthony J. Russo

National Coordination Office for Space-Based PNT 
1401 Constitution Ave, NW – Room 6822

Washington, DC  20230 

Phone: (202) 482-5809

Anthony.Russo@pnt.gov
www.pnt.gov


