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Airtmct: This paper describes a simulation tool, 
which will be used to analyze and optimize in- 
tegrity networks for GPS and Glonass. This sim- 
ulator includes models for: the signals from the 
GPS, Glonass and geostationary satellites; the user 
equipment; the integrity monitors; the integrity 
network control sites; and the communication links 
between the monitors and control sites. The paper 
will describe the simulator and present preliminary 
results. 

1 Introduction 

In time, the Global Positioning System (GPS) 
and Glonass will be used for a wide variety of civil- 
ian aircraft applications. Aircraft use of GPS and 
Glonass raises significant concern with respect to 
the integrity and availability of these satellite sys- 
tems. A radionavigation system with integrity no- 
tifies its users that position errors are greater than 
a prespecified level. Clearly, radionavigation sys- 
tems used by aviators must have integrity, and the 
integrity requirement depends on whether the sys- 
tem is sole means or supplemental. 

A system which is sole means for a particular 
phase of flight can be used without any backup sys- 
tem during that phase. In contrast, a supplemental 
system must be backed up by a sole means system. 
If a radionavigation system is supplemental, then it 
must detect signal failures with very high reliabil- 
ity. However, the time availability of a position fix 
is not a critical concern, because a backup system is 
available. In contrast, a sole means radionavigation 
system must be able to isolate and replace all faulty 
signals. Moreover, it must be able to deliver these 
fault free position fixes with a time availability in 
excess of 0.99999. 

In the summer of 1991, Special Committee 159 
of the RTCA finished lengthy consideration of GPS 
az a supplemental system and approved a Mini- 
mum Operational Performance Standard (MOPS) 
for Airborne Supplemental Navigation Equipment 
Using the GPS. Late in the same summer, it formed 
a collection of working groups to develop MOPS for 

sole means use of GPS. These five working groups 
focus on various augmentations of GPS, because 
augmentation of some sort is required to achieve 
the demanding sole means requirements. Among 
these, one working group focuses on the GPS In- 
tegrity Channel (GIC) and Wide Area Differential 
GPS (WADGPS). The GIC is the subject of this 
paper. 

The GPS Integrity Channel uses a ground net- 
work to identify faults in the satellite ranging sig- 
nals, and then uplinks warnings to all users [l] [2] [3] 
[5] [7] [8]. It will be supported by an ultra-reliable 
network, which includes the following elements: 

l multiple remote integrity monitors, to observe 
the GPS, Glonass and geostationary satel- 
lites. The monitors process the ranging sig- 
nals and navigation messages from the navi- 
gation satellites, and send the reduced data to 
central control stations. They also are capa- 
ble of making preliminary integrity decisions, 
which are also forwarded to the control sta- 
tions. 

l communication links from the monitors to the 
control sites. These can be dedicated land 
lines or satellite links. 

l redundant control sites which collect informa- 
tion from the monitors. The control stations 
resolve monitor inconsistencies, form the in- 
tegrity message, and uplink the GIC signal. 

l geostationary host spacecraft for the broad- 
cast of the integrity data to the users. 

Taken together, the integrity monitors, the 
higher level sites, the links which connect them, and 
the broadcast satellites form the integrity network. 
The integrity data will be used by GPS and Glonass 
users to insure and improve the accuracy of posi- 
tion fixes derived from GPS and Glonass. First, 
the data will contain “use/don’t use” flags to iden- 
tify erratic or untrustworthy satellites. Second, the 
integrity data will contain coarse estimates of the 
pseudorange error size. The aircraft will use this 
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