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GNSS Integrity & Availability

Acceptability of GNSS as a sole means of navigation in 
the US Nat. Airspace System necessitates meeting 

stringent availability and continuity requirements that 
are unachievable w/out some form of augmentation.
Key issues are safety and performance that relate to: 

?1) ACCURACY is the capacity to meet 
navigation requirements specified in 1992 
US Federal Radio Navigation Plan.

?2) INTEGRITY is the probability of detecting 
anomalous signals and providing timely 
warnings.
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?3) AVAILABILITY is the ability to provide guidance 
at the initiation of the intended operation. Signal 
availability is the % of time that navigation signals 
broadcast are available for use.

?4) CONTINUITY is the ability of the total system 
comprising the elements necessary to maintain a/c 
position w/in the defined airspace, to perform their 
function w/out interruption, during the intended 
operation.   

? Augmented GPS is required for most phases of 
flight in order to meet the requirements for:

a) Accuracy
b) Integrity
c) Availability
d) Continuity

In this regard the FAA has defined the following 
GPS user services:
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?1) Multi-sensor Systems: GPS + augmentations 
can be used for navigation only after GPS signal 
has been compared for integrity with another 
approved onboard nav. system (e.g. VNAV, RNAV 
provided by FMC)

?2) Supplemental System: GPS + augmentations 
can be used alone w/out comparison to another 
approved nav. System. However another 
functioning approved nav. System must be on 
board when GPS is not availible
(availibility,continuity requirement)     

?3) Required Navigation Performance (RNP) 
system meets all the requirements w/out the need 
for any other onboard nav. equipment( i.e. sole 
means for navigation).

?However an RNP may include one or more nav. 
sensors in its architecture (e.g. GPS+ IRU +WAAS 
or LAAS and provides direct signal inputs to the 
autopilot or HUD).
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WAAS

Wide Area Augmentation System became operational 
this Spring.

It is US developed, maintained and the service is free 
of charge, covers most of the globe.

The signal in space and the ground network supports 
en-route navigation and precision approaches up to 

CAT I( 200 ft ceiling and 1800ft RVR). 

?1) Consists of the 24 GPS satellite plus:
– GEOs (geostationary satellites)
– a network of ground based monitoring stations 

WRS (Wide Area Reference Stations ( 9 ea. in 
CONUS)

– WRS continuously tracks GPS and GEO 
satellites and relay tracking info to a central 
processing facility WMS (Wide Area Master 
Station).

–
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?WMS determines the health and WADPPS ( 
Wide Area Differential GPS) corrections for 
each signal in space and relays this 
information via broadcast messages to the  
GES (Ground Earth Station) to uplink to 
GEO.
?WMS determines and relays the GEO 

ephemeris and clock messages to the 
GEOs.

? The GEO satellites then broadcast the corrected signal to 
the avionic user.

? The message contains: 
? Status of each GPS as use/do not 

use information.
? WADGPS error corrections.
? GEO ephemeris and clock data.
? Provides integrity alarm to w/in 5.2 seconds of a  

signal in space fault during CAT I.
? No tropospheric corrections are given. 
?
?
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? CONCLUSION:WAAS Augmented GPS 
with: a) ground integrity broadcast, b) 
WADGPS corrections, c) ranging function 
will provide  guidance signals that will satisfy 
the RNP( Required Navigation 
Performance) requirement of integrity, 
accuracy availability and reliability for all 
phases of flight down to CAT I precision 
approaches




