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Congressional Requester and Objectives

• The House Subcommittee on National Security and Foreign Affairs 
asked GAO to:

• Perform a follow-on review to Global Positioning System: 
Significant Challenges in Sustaining and Upgrading Widely Used 
Capabilities (GAO-09-325); and

• Address the following objectives:
• The status of the Air Force’s efforts to develop and deliver new

GPS satellites, the availability of the GPS constellation, and the 
potential impacts on users if the constellation availability 
diminishes below its committed level of performance;

• Efforts to acquire the GPS ground control and user equipment 
necessary to leverage GPS satellite capabilities;

• The GPS interagency requirements process; and
• Coordination of GPS efforts with the international PNT 

community.
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What GAO Found

• Best practices continue to be adopted, but the Air Force still faces 
challenges to launching its IIF and IIIA satellites as scheduled.

• The GPS constellation availability has improved, but a delay in 
the launch of GPS IIIA satellites could reduce the size of the 
constellation to fewer than 24 satellites.

• Multiyear delays in the development of GPS ground control 
systems are extensive. 

• The GPS interagency requirements process remains relatively 
untested and civil agencies continue to find the process 
confusing.

• The Department of State continues to be engaged internationally 
in pursuit of civil signal interoperability and military signal 
compatibility.
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Best Practices Identified in GAO Reports that 
Space Programs Can Benefit From

(GAO-08-552T)
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Key Risks to Launching IIF and IIIA

• Key risks include:
• Uncertainty of how the IIF will perform on-orbit and how well positioned the 

program is to address any on-orbit problems.
• There is little margin to address potential on-orbit performance issues; 
• Air Force has launched the remaining IIR-M satellites; and 
• Half of the IIF satellites will be produced within almost a year of the first 

launch.
• Ambitious GPS IIIA schedule that could be affected by risks, such as:

• A 3.5 years shorter contract award period compared to the IIF;
• Contractor to follow military standards and specifications;
• IIIA is dependent on a ground system that will not be completed until 

after the first IIIA launch; and
• No major satellite program undertaken by DOD in the past decade has 

met its schedule.
• Launch delays due to launch vehicles and pad availability issues.
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Multiyear Delays in the Development of GPS Ground 
Control Systems   

• Air Force continued to experience delays upgrading the capabilities of 
the current ground system and delivering the OCX ground system.

• Key OCX capabilities associated with the IIIA satellites will not be 
operational until September 2016 – over 2 years after the first IIIA 
launch. 

• About a 10 month delay in awarding the OCX contract awarded 
about 10 months later than planned.

• OCX delivery schedule extended by 16 months.
Table 2: Delays in Delivery of New GPS Ground Segment Capabilities
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Delays in the Development of GPS User Equipment

• No program of record for military GPS user equipment, so difficult to 
forecast when enough user equipment will be in place to utilize the M-
code capabilities. 

• Military services will contract separately with commercial GPS 
providers rather than develop entirely new, customized user 
equipment.

• Air Force plans to develop a common module, for commercial 
providers to use, along with interface control documents, to produce 
military user equipment.

• The development of GPS receiver cards has slipped about a year, due 
to technical challenges.

• DOD has taken steps to coordinate GPS segments, but these steps will 
unlikely ensure that all GPS segments are synchronized to the 
maximum extent possible.

• DOD has not established a single authority to ensure all GPS segments 
are synchronized, which we recommended last year.
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A Delay in GPS III could affect GPS Constellation 
Performance

• Near-term constellation 
availability has shown 
considerable 
improvement since last 
year.

• A delay in GPS III could 
still affect GPS 
constellation availability

Figure 1: Comparison of Predicted Size of GPS Constellation

Figure 2: Predicted Size of GPS Constellation Based on a 2-Year GPS III Launch Delay
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Power Management Would Mitigate the Impact of 
a Delay in Launching GPS III

• Employment of power 
management would 
mitigate the impact of a 
delay in GPS III, but the 
effect would be relatively 
small.

Figure 3: Predicted GPS Constellation Size Based on a 1-YR GPS III Launch Delay and Power 
Management

Figure 4: Predicted GPS Constellation Size Based on a 2-YR GPS III Launch Delay and Power 
Management
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The GPS Interagency Requirements Process 
Remains Relatively Untested and Confusing 

• GPS interagency requirements process remains relatively 
untested.

• DASS and SLR had made some progress, but no final 
decision on whether these requirements will be included.

• Lack of detailed guidance contributes to confusion, disagreement
among agencies involved, and inconsistent implementation.

• Explanations of key terms
• Documentation standards
• Approval requirements
• Steps in the process
• Funding

• Approach to identify civil requirements does not identify PNT 
needs across agencies.
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State Department Engaged in Pursuit of Civil Signal 
Interoperability and Military Signal Compatibility

• Coordination of GPS activities with international community 
continues, and some challenges have been addressed.

• State Department officials stated that the level of DOD 
technical experts needed for international discussions was 
sufficient.

• While European Commission has published information on 
licensing intellectual property rights related to Galileo, U.S. 
GPS industry representatives remain concerned about the 
lack of information from the European Commission.
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GAO Recommendations

• Secretary of Defense appoint a single authority to oversee the 
development of GPS to ensure that the program is well executed 
and resourced and that potential disruptions are minimized.

• Secretaries of Defense and Transportation should develop more 
comprehensive guidance for the GPS interagency requirements 
process, including:

• Explanation of key terms,
• Documentation expectations,
• Process steps,
• Requirements approval, and
• Funding commitments.
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Points of Contact

• For more information, contact Cristina Chaplain at 202-512-4841 
or chaplainc@gao.gov or Art Gallegos at 303-572-7368 or 
gallegosa@gao.gov.
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Back up Slide: Milestone Analysis (Key Decision 
Point B to Initial Launch Capability—Planned)

Space program schedules from KDP-B to Initial 
Launch Capability (months)
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Appendix: Methodology for Predicting 
Constellation Size
• To assess the availability of the GPS constellation, we conducted our 

own analysis based on GPS reliability data provided by the Air Force 
and assessed the implications of potential schedule delays.  Specifically 
we:

• Obtained reliability parameters from the Air Force for 79 GPS 
satellites—each of the 32 operational (on- orbit) satellites, 44 future 
GPS satellites, and 3 residual satellites—as a function of their time 
on orbit.

• Obtained current launch schedule and probability of launch success 
from the Air Force for each unlaunched satellite.

• Developed a Monte Carlo simulation to calculate the probability of 
maintaining a constellation of 24 satellites as a function of time.

• Used this model to predict the impact of a 1-year and a 2-year slip to 
GPS III launch dates. 
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Prediction made at the 95 Percent Confidence Level and based on reliability data 
and launch schedules as of March 2009 and December 2009.

Figure 1: Comparison of Predicted Size of GPS 
Constellation
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Figure 2: Predicted Size of GPS Constellation 
Based on a 2-Year GPS III Launch Delay

Prediction made at the 95 Percent Confidence Level and based on reliability data 
and launch schedules as of March 2009 and December 2009.
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Figure 3: Predicted Size of GPS Constellation Based on a 
1-Year GPS III Launch Delay and Power Management

Prediction made at the 95 Percent Confidence Level and based on current 
management and power management reliability data and launch 
schedules as of March 2009 and December 2009.
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Figure 4: Predicted Size of GPS Constellation Based on a 
2-Year GPS III Launch Delay and Power Management

Prediction made at the 95 Percent Confidence Level and based on current 
management and power management reliability data and launch 
schedules as of March 2009 and December 2009.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting true
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


