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1. Introduction 
 
The Ground Based Augmentation System (GBAS) team under the direction of the Navigation 
Branch (ANG-C32) in the Engineering Development Services Division in the Advanced 
Concepts and Technology Development Office at the Federal Aviation Administrationôs (FAA)  
William J Hughes Technical Center (WJHTC) provides this GBAS Performance Analysis / 
Activities Report (GPAR). 
 
This report identifies the major GBAS related research, testing, and validation activities for the 
reporting period in order to provide a brief snapshot of the program directives and related 
technical progress. Currently, the GBAS team is involved in the validation of the GAST-D ICAO 
SARPs, GBAS ILS/VDB interference testing, supporting system design approval activities for an 
update to the CAT-I approved Honeywell International (HI) Satellite Landing System (SLS-4000) 
and future CAT-III capable SLS-5000, and maintaining six Ground Based Performance Monitors 
(GBPMs) and a prototype GAST-D Honeywell Satellite Landing System at Atlantic City 
International Airport (ACY). 
 
Objectives of this report are: 
 

a) To provide status updates and performance summary plots per site using the data from 
our GBPM installations 

b) To present all of the significant activities throughout the GBAS team 
c) To summarize significant GBAS meetings that have taken place this past quarter 
d) To offer background information for GBAS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. Operational & Implementation Updates 
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The Honeywell Block II-S upgrade for Newark International Airport (EWR) will begin in 
December 2017 (See Section 4.1 for more details), with George Bush International Airport (IAH) 
to follow shortly after. 
 
The Port Authority New York and New Jersey (PANYNJ) will be installing Honeywell GBAS 
Block II-S systems at of John F. Kennedy Airport (JFK), LaGuardia Airport (LGA), and Teterboro 
Airport (TEB). 7460ôs have been submitted for JFK and LGA (See Section 5.2 for more 
information). San Francisco International Airport (SFO) and Seattle-Tacoma International Airport 
(SEATAC) are both in early planning stages of installing an SLS-4000 Block II-S. 
 
Each month, the FAA receives a report from Newark and Houston Airports itemizing the number 
of GLS approaches done per airline. These are listed below in Table1 and Table 2. In addition 
to the airlines listed below, ANA and Norwegian Air Shuttle are starting work to obtain ops spec 
to use US systems. 
 
Since the EWR SLS-4000 received operational approval in 2012, there have been a total of 
2540 GBAS approaches conducted at EWR. Airline carriers include United Airlines (Boeing 737, 
787), British Airways (Boeing 787), Norwegian Air, and Lufthansa (A380 Airbus). 
 
 
 

 Newark Liberty International Airport (EWR)  

 
Thru 
2016 

Jan-
17 

Feb-
17 

Mar-
17 

Apr-
18 

May-
17 

Jun-
17 

Jul-
17 

Aug-
17 

Sept
-17 

Oct-
17 

United - 37 25 26 72 45 73 85 90 57 62 

Delta - 0 0 0 0 0 0 0 1 0 0 

British 
Airways 
787 

- 11 4 6 7 5 3 10 12 4 13 

DLH 747-8 - 9 8 8 7 15 9 8 13 13 12 

Flight 
Check 

- 0 0 0 0 0 1 0 0 0 0 

Sub-Totals - 57 37 40 86 65 86 103 116 74 87 

Totals 1788 1845 1882 1922 2008 2073 2159 2262 2378 2452 2539 

Table 1 ï GLS Approaches at EWR 

 

 
Since the IAH SLS-4000 received operational approval in 2013, there have been a total of 2356 
GBAS approaches conducted at IAH. Airline carriers include United Airlines (Boeing 737, 787), 
British Airways (Boeing 787), Cathay Pacific (Boeing 747-8), Carlgolux (B747-8) and Lufthansa 
(A380 Airbus).  
 
 
 
 
 
 
 
 

 George Bush Intercontinental Airport (IAH)  
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Thru 
2016 

Jan-
17 

Feb-
17 

Mar-
17 

Apr-
18 

May-
17 

Jun-
17 

Jul-
17 

Aug-
17 

Sept
-17 

Oct-
17 

United B737 - 29 25 20 31 71 41 18 39 14 22 

Untied B787 - 2 1 1 0 1 2 0 0 0 2 

DLH A-380 - 7 3 9 6 5 1 7 4 8 7 

Cathay 747-8 - 6 7 10 6 8 4 11 8 7 3 

British 
Airways 787 

- 5 3 3 0 0 0 0 0 0 0 

Cargolux 
747-8 

- 5 6 6 2 2 5 3 3 0 3 

Sub-Totals - 54 45 49 45 87 53 39 54 29 37 

Totals 1864 1918 1963 2012 2057 2144 2197 2236 2290 2319 2356 

Table 2 ï GLS Approaches at IAH 

 
 
 
 

 Totals For All Operational GBAS Sites  

 
Thru 
2016 

Jan-
17 

Feb-
17 

Mar-
17 

Apr-
18 

May-
17 

Jun-
17 

Jul-
17 

Aug-
17 

Sept-
17 

Oct-
17 

Grand Totals 3652 3763 3845 3934 4065 4217 4356 4498 4669 4772 4895 

Table 3 ï Total GLS Landings for Every Operational Site YTD 
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3. GBAS Updates by Site 
 
The GBPM was designed and built by ANG-C32 to monitor the performance of GBAS 
installations. There are currently six GBPMs in use. They are located in Newark New Jersey 
(EWR), Houston Texas (IAH), Moses Lake Washington (MWH), Rio de Janeiro Brazil (GIG), 
and two in Atlantic City New Jersey (ACY). The GBPM is used to monitor the integrity, 
accuracy, availability, and continuity of the FAAôs LAAS Test Prototype (LTP) and Honeywellôs 
SLS-4000. 
 
The plots in each of the following sections utilize a compilation of data collected at one minute 
intervals.  
 
Note on Plots: 
 
The first plot shows the siteôs availability, i.e. the userôs ability to use the system for the defined 
procedures. An outage, or loss in availability, occurs when the protection levels (LPL and VPL) 
exceed the alert limit, or when the system is down for reasons other than planned maintenance. 
The satellite constellation data used to generate the data shown in this plot is derived from the 
Almanac. 
 
The second plot shows satellite elevation versus time (UTC) for the site on a single day of the 
quarter. Typically, a day that falls within the middle of the quarter is chosen to represent this plot 
for each of the sites. 
 
The next two plots show the siteôs lateral accuracies and lateral protection level (LPL) versus 
error respectively. The first plot compares the lateral accuracies for GBAS and GPS. For the 
lateral protection level (LPL) versus error plot, data points should never appear in the dark area 
of the plot; this would indicate that the error exceeds the protection levels. The data used to 
generate these plots is from the GPS receiver in the FAA-owned Ground-Based Performance 
Monitor (GBPM) on-site. 
 
The final two plots show the siteôs vertical accuracies and vertical protection level (VPL) versus 
error respectively. The first plot compares the vertical accuracies for GBAS and GPS. For the 
vertical protection level (VPL) versus error plot, data points should never appear in the dark 
area of the plot; this would indicate that the error exceeds the protection levels. The data used 
to generate these plots is from the GPS receiver in the FAA-owned Ground-Based Performance 
Monitor (GBPM) on-site. 
 
For live, up-to-date data, refer to http://laas.tc.faa.gov. A more detailed description of the GBPM 
configuration can be found in Appendix D of this report. 
 
 
 
 
 
 
 
 
 
 

http://laas.tc.faa.gov/
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3.1 EWR SLS 

 

¶ Newark Liberty Intôl Airport has a Honeywell SLS-4000 that was granted operational 
approval on September 28, 2012. The ground station is currently configured in CAT I ï 
Block I mode. 

 
 

 

Figure 1 - EWR SLS-4000 Configuration 
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3.1.1 Real Time Performance Data 

 

Figure 2 - EWR Availability 

 

Figure 3 - EWR SV Elevation vs GPS time 08/17/16 
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Figure 4 - EWR Lateral Accuracy 

 

Figure 5 - EWR Lateral Protection Level (LPL) vs. Error 
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Figure 6 - EWR Vertical Accuracy 

 

Figure 7 - EWR Vertical Protection Level (VPL) vs. Error 
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3.2 IAH SLS 

 

¶ George Bush Intercontinental Airport in Houston, TX has a Honeywell SLS-4000 that 
was granted operational approval on April 22, 2013. The ground station is currently 
configured in CAT I ï Block I mode. 
 

 

 

Figure 8 - IAH SLS-4000 Configuration 
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3.2.1 Real Time Performance Data 

 

Figure 9 - IAH Availability 

 

Figure 10 - IAH SV Elevation vs GPS time 08/17/16 
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Figure 11 - IAH Lateral Accuracy 

 

Figure 12 - IAH Lateral Protection Level (LPL) vs. Error 
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Figure 13 - IAH Vertical Accuracy 

 

Figure 14 - IAH Vertical Protection Level (VPL) vs. Error 
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3.3 MWH SLS 
 

¶ Grant County Airport in Moses Lake, WA has a private-use Honeywell SLS-4000 owned 
by Boeing that was granted operational approval on January 9, 2013. The ground station 
is currently configured in CAT I ï Block I mode 

¶ Boeing uses this site for aircraft acceptance flights and production activities 

¶ Boeing has also operated this site in a prototype GAST-D mode for flight testing to 
support GAST-D requirements validation 

¶ While Grant County Airport (MWH) is a public use airport, it has no commercial flights 

¶ This system requires a significant amount of multipath masking which can affect the 
constellation geometry at times, causing inflated protection levels and error, and a 
decrease in system availability 

¶ For the duration of this quarter, the availability is reduced in Moses Lake due to a bad 
reference receiver and limited satellite availability. A future update to the Block II 
software version of the SLS-4000 should alleviate these issues. 
 

 

Figure 15 - MWH SLS-4000 Configuration 

 
 
 
 
 
 
 
 
 
 
 
 






















































