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UNITED STATES AIR FORCE

Navstar Global Positioning System

The Navstar GPS Joint Program Office (JPO) is a joint service effort directed by the US Air Force and managed at the Space and Missile Systems Center (SMC), Air Force Space Command, Los Angeles Air Force Base, California.  The JPO is the DoD acquisition office for developing and producing GPS satellites, ground systems, and military user equipment.  The GPS constellation is operated and controlled by the 50th Space Wing’s (Air Force Space Command) 2nd Space Operations Squadron, Schriever Air Force Base, Colorado.  

GPS is a space-based radio-positioning system nominally consisting of a 24-satellite constellation that provides navigation and timing information to military and civilian users worldwide.  GPS satellites, in one of six medium earth orbits, circle the earth every 12 hours emitting continuous navigation signals on two different L-band frequencies, L1 and L2.  In addition to the satellites, the system consists of a worldwide satellite control network and GPS receiver units that acquire the satellite’s signals and translate them into precise position and timing information.

GPS provides the following:

•
24-hour, worldwide service

•
Highly accurate, three-dimensional location information 

•
Precision velocity and timing services 

•
Accessibility to an unlimited number of global military, civilian, and commercial users

The GPS satellite control system consists of five monitor stations and four ground antennas around the globe.  The monitor stations use high fidelity GPS receivers to passively track the navigation signals of all the satellites.  Information from the monitor stations is then processed at the Master Control Station, operated by the 2nd Space Operations Squadron at Schriever Air Force Base, Colorado, and used to accurately update the satellites’ navigation messages.  The Master Control Station sends updated navigation information to the GPS satellites through ground antennas using an S-band signal.  The ground antennas are also used to transmit commands to satellites and to receive the satellites’ telemetry data.

Four generations of GPS satellites have flown in the constellation: the Block I, the Block II, the Block IIA, and the Block IIR.  Block I satellites were used to test the principles of space-based navigation, and lessons learned from these 11 satellites were incorporated into later blocks.  Block II, IIA and IIR satellites make up the current constellation. 

Block IIRs began replacing older Block II/IIAs on 22 July 1997.  There are currently seven Block IIR satellites on orbit with the next launch planned for 29 March 2003.  Block IIR satellites boast dramatic improvements over the previous blocks.  They also have reprogramable satellite processors enabling problem fixes and upgrades in flight.  Eight Block IIR satellites are being modified to radiate the new military (M-Code) signal on both the L1 and L2 channels as well as the more robust civil signal (L2C) on the L2 channel.  The M-Code signal is a more robust and capable signal architecture.  The first modified Block IIR (designated as the IIR-M) is planned for launch in 2004.

Block IIF satellites are the next generation of GPS Space Vehicles.  Block IIF provides all the capabilities of the previous blocks with some additional benefits as well.  Improvements include an extended design life of 12 years, faster processors with more memory, and a new civil signal on a third frequency.  The first Block IIF satellite is scheduled to launch in 2006.

GPS continues to perform as the world’s premier space-based positioning and navigation system. Endeavors such as mapping, aerial refueling, rendezvous operations, geodetic surveying, and search and rescue operations have all benefited greatly from GPS’s accuracy.  GPS capabilities are integrated into nearly all facets of US military operations.  GPS receivers are incorporated into nearly every type of system used by the DoD: aircraft, spacecraft, ground vehicles and ships.  In addition, GPS-guided munitions have showcased their increased accuracy in recent conflicts with unprecedented precision, thus improving military capability while decreasing the number of weapons required to achieve military objectives.  

As a service to GPS users, the Department of Transportation has established the “Navigation Information Service” (formerly “GPS Information Service”) as a point of contact for civil GPS users. Operated and maintained by the United States Coast Guard, the NIS can be reached at (703) 313-5900, seven days a week, 24 hours a day, and at www.navcen.uscg.gov.
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GPS SATELLITES ON ORBIT
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BLOCK II/IIA SATELLITE CHARACTERISTICS

Heritage Signals: L1, C/A and L1, L2 P(Y)

First Launch: 14 Apr 89                                                                                               

28 Procured.  19 Healthy On-Orbit (3 Block IIs, 16 Block IIAs) 

Weight (in orbit): 2,175 pounds

Orbit altitude: 10,988 nautical miles

Power source: solar panels generating 700 watts

Launch vehicle: Delta II

   Dimensions: 5 feet wide, 17.5 feet long (including wing span)
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Design life: 7.5 years

BLOCK IIR SATELLITE CHARACTERISTICS

Heritage Signals: L1, C/A and L1, L2 P(Y)

First Launch: 22 Jul 97

21 Procured.  6 Healthy On-Orbit

Weight (in orbit): 2370 pounds

Orbit altitude: 10,988 nautical miles

Power source: solar panels generating 1136 watts

Launch vehicle: Delta II

   Dimensions:  5 feet wide, 6.33 feet in diameter, 6.25 feet high (38.025 feet wide including wingspan)

Design life: 10 years

GPS SATELLITES IN DEVELOPMENT

BLOCK IIR-M SATELLITE CHARACTERISTICS

Heritage Signals:  Same as Blocks II/IIA/IIR

Modernized Signals: Adds 2nd Civil Signal on L2.  

Also adds new L1 & L2 M-Code Signal

First Launch: July 2004

8 Block IIRs will be Modernized into IIR-Ms  

Weight (in orbit): 2370 pounds

Orbit altitude: 10,988 nautical miles

Power source: solar panels generating 1136 watts

Launch vehicle: Delta II

   Dimensions:  5 feet wide, 6.33 feet in diameter, 6.25 feet high (38.025 feet wide including wingspan)

   Design life: 10 years

BLOCK IIF SATELLITE CHARACTERISTICS

Signals:  All the capabilities of previous Blocks 

Plus a 3rd Civil Signal on L5 

First Launch: 2006

12-16 Satellite Production Run

Weight (in orbit): 3407 pounds 

Orbit altitude: 10,988 nautical miles

Power source: Gallium Arsenide solar panels generating up to 

2900 watts (BOL) & 2400 watts (EOL)

Launch vehicle: EELV (Delta IV and Atlas V)

   Dimensions: 9.6 ft x 6.47 ft (stowed) ft (43.1 ft wide including 

   wingspan) x 12.9 ft

Design life: 12 years

(Current as of March 2003)
Block II/IIA


� EMBED MSPhotoEd.3  ���








Block IIR





Block IIR-M




















Block IIF











PAGE  
2

_1104947746.bin

