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1.0 INTRODUCTION 
 
This package was developed to document the physical installation and structural layout 
of the Houston Intercontinental Airport LAAS/GBAS Ground Based Performance 
Monitor (GBPM).  The documentation includes a complete hardware component list as 
well as full wiring schematics that include rack dimensions, power distribution, GPS and 
network shelf configuration, installation layout, and the T1 network configuration 
installed for the Houston Intercontinental Airport remote site. 
 
Although it is not part of the GBAS/LGF, the GBPM is best described as a static 24/7, 
isolated, user platform with network capability.  The system uses VHF Data Broadcast 
(VDB) corrections from DGPS positioning of the LAAS Ground Facility (LGF), along with 
raw GPS data in order to compute the accurate position of the monitor station (Precision 
Surveyed GPS Antenna).  The position calculated from this data is compared to the 
position of the precision-surveyed GBAS grade GPS antenna, which is used to identify 
miniscule positioning errors. 
 
It should be noted here that the GBPM currently resides in the IAH LKM/LOC Shelter. 
 
Appendix A includes images of the GBPM in its present field configuration.  Please refer 
to Appendix A for visual stimulus as necessary. 
 
Appendix B documents the Installation Control Drawing for the ARL1900 BAE GPS 
Ground Reference Antenna. 
 
Appendix C includes hardware tolerances for the BRM4 Antenna Ballast Mount. 
 
Appendix D includes mast specifications and ballast requirements for the BRM4 
Antenna Ballast Mount. 
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2.0 Title Terminology 
 
The FAA’s Local Area Augmentation System (LAAS) is also referred to as a GPS 
Ground Based Augmentation System (GBAS), in the international standards 
documents. To keep a consistent terminology the term LAAS will be used in this 
document. The FAA developed a non-Federal Specification (non-Fed Spec) for the 
system – the specification uses the term LAAS. 
 
The international terminology is GBAS, the terms are interchangeable. 
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3.0 Boot-up Procedure 
 
Turn the UPS Power Supply to the on state by pressing the power button located the 
front of the unit, which is facing the rear side of the GBPM. 
 
Turn the Un-UPSed Power Strip to the on state by pressing the power switch located on 
the front of the unit, which is facing the front side of the GBPM. 
 
Flip the KVM into position and power on; utilize Console 6 (ctrl + alt + 6) for this will 
allow the user to access the display. 
 
In order to change the working directory to that of the LAAS code scheme, type cd 
Cat3gbpm into the command prompt. 
 
In order to begin, type ./go or go into the command prompt. 
 
The user will be prompted to ascertain if the individual is ready to begin, type Y or y to 
approve. 
 
The user will be prompted to select a site from a list, in this case; select ? for IAH. 
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4.0 On-site Data Collection  
 
It is important to note that these instructions are based upon the idea that the user is on-
site at Houston Intercontinental Airport, the appropriate portable media device is utilized 
for local data collection, and that the GBPM is powered on and collecting data. 
 
The IP address for the IAH portable media device is:    192.168.5.? 
The working directory of the IAH portable media device is labeled as: Share1 
Should this device be unavailable, any portable media will complete the task as needed. 
 
Flip the KVM into position and power on; utilize Console 6 (ctrl + alt + 6) for local data 
collection. 
 
Using standard RJ-45, plug the IAH portable media device into the 8-port network 
switch located on the Network Shelf of the GBPM. 
 
Using the KVM, create a local network and ftp to 192.168.5.? in order to access and 
create a share to the IAH portable media device. 
 
(If a different portable media device is being used, ftp to the appropriate IP address.) 
 
Log into the device by typing Login in the command prompt and then enter the 
username and password of the IAH portable media device as instructed.  It is important 
to note that this information is located on the device for convenience only. 
 
In order to change the working directory to that of the portable media device, type cd 
Share1 into the command prompt. 
 
In order to enable binary data transfer mode, type binary into the command prompt. 
 
In order to turn interactive mode to the off state, type prompt into the command prompt. 
 
In order to access the correct sub-directory and initialize data transfer, type lcd /temp7 
into the command prompt. 
 
In order to start data transfer, type mput ./1119* into the command prompt and await 
completion. 
 
Once all data has been collected and stored onto the portable media device, type quit 
into the command prompt in order to terminate the data collection process. 
 
Disconnect the IAH portable media device, power down the KVM, and flip back into the 
GBPM if needed. 
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5.0 Remote Data Collection 
 
It is important to note that these instructions are based upon the idea that the user is off-
site and that the GBPM is powered on and collecting data. 
 
The IP address for the IAH QNX Central Processing Unit is:  192.168.5.? 
 
Flip the KVM into position and power on (or activate auxiliary computer console); utilize 
Console 6 (ctrl + alt + 6) for remote data retrieval. 
 
The user will be prompted to select a remote site from a list, in this case; select IAH. 
 
At any time, type cd temp7 into the command prompt in order to view the data 
attributed to the selected remote site, in this case; IAH. 
 
In order to telnet and access data from the IAH remote site, type telnet 192.168.5.? into 
the command prompt. 
 
Log into the IAH remote site by typing Login in the command prompt and then enter the 
username and password of the GBPM as instructed. 
 
Use ditto to access the desktop of the IAH remote site by typing ditto –k –q /dev/con6 
into the command prompt. 
 
Once all data has been collected and stored, hold ctrl and type e into the command 
prompt in order to terminate the remote data retrieval process. 
 
In order to exit telnet and return to the local desktop, hold ctrl and type d into the 
command prompt. 
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6.0 Pulling Data from the IAH Hard Drive 
 
It is important to note that these instructions are based upon the idea that the user is off-
site and the appropriate hard drive is utilized for pulling the data. 
 
The IP address for the IAH hard drive is:     192.168.1.? 
The working directory of the IAH hard drive is labeled as:  Share1 
The IAH hard drive is located in the LAAS Laboratory in Building 301 of the William J. 
Hughes Technical Center. 
 
Using standard RJ-45 or other media type (i.e. serial link), plug the IAH hard drive 
(containing data) into the individual computer console that the user wishes to transfer 
and store the data. 
 
(The process of pulling data from the IAH hard drive is not OS specific; translate this 
instruction set as needed per OS.) 
 
Using the computer console, create a local network and ftp to 192.168.1.? (or other) in 
order to access and create a share to the IAH hard drive. 
 
Log into the device by typing Login in the command prompt and then enter the 
username and password of the IAH hard drive as instructed.  It is important to note that 
this information is located on the device for convenience only. 
 
In order to change the working directory to that of the IAH hard drive, type cd sls into 
the command prompt. 
 
In order to enable binary data transfer mode, type binary into the command prompt. 
 
In order to turn interactive mode to the off state, type prompt into the command prompt. 
 
In order to access the correct sub-directory and initialize data transfer, type lcd /Desk* 
into the command prompt. 
 
In order to start data transfer, type mget ./1031*.acr into the command prompt and 
await completion. 
Once all data has been collected and stored onto the computer console, type quit into 
the command prompt in order to terminate the data collection process. 
 
Disconnect the IAH hard drive and utilize the now collected data as needed. 
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7.0 Loading Software to the GBPM 
 
It is important to note that these instructions are based upon the idea that the user is on-
site at Houston Intercontinental Airport and that the GBPM is powered on and collecting 
data. 
 
 
There exists a two line script used to auto start the LAAS code scheme during CPU 
boot-up, the script is documented below: 
 

cd /Cat3gbpm 
 /Cat3gbpm/go</dev/con6>/dev/con6& 
 
This two line script will run the current software on the Ground Based Performance 
Monitor. 
 
 
There are three sub-directories that software is to be maintained, they are listed below: 
 
temp7    Includes running and archived data 
Cat3gbpm   Includes currently running software 
GBPMzip   A directory used to zip all versions of utilized software 
 
 
There are three sub-directories that handle applicable file transfer, they are listed below: 
 
WebOutput   Includes files that will be input for the website display 
datazip   Includes files that are zipped from the ftp data transfer 
dataFTP   Includes files that are currently being transferred 
 
 
Should additional software need to be installed, see the above sub-directories as 
needed. 
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8.0 Materials/Component List 
 
Description Specifications Model / Part Number 
Sunon Impedance Protected Exterior Mounted Fans 
(x2) 

115 V ~ 50-60 HZ 
0.21 / 0.18 AMP 

SP101A 1123HST.GN 

KVM-P17-TP 100-240 V ~ 50-60 HZ 
1.1 AMP 

S919691008151-
0609N002 

CISCO Systems 2811 Series Integrated Service 
Router 

 SNFTX1028A518 

CISCO WIC Interface / Network Card (x4)  WIC-1DSU-T1-V2 
Optimux-106 Fiber Multiplexer 4 E1/T1/Serial 10/100BaseTx Optimux-106 
Citel POE Surge Protector  MJ8-POE-A 
Network Enabled Power Distribution Unit 120 V ~ 60 HZ 

15 AMP 
PDUMH15ATNET 

TrippLite 12 Outlet un-UPS Power Strip  120 V 
15 AMP 

RS-1215-RA 
AGIP120V61PRM 

Becker VDB Receiver RS 4909 A 114.525 MHz (8004) 
0602970000968711 

Laird Mobile-to-Base Converter for 800 / 900 MHz 
w/ N (x6) 

 
 

MBC800 

Laird VHF ¼ Wave 66-174 MHz Unity Gain 
Antenna 51” NMO (x6) 

114.525 MHz 
Cut to 24 + 4/32” 

B66 

Super Logics QNX Central Processing Unit  5L-2U-AT-945GC2-BA 
AccelePort 8r 920-PCI DB25 Card/Cable  (1P) 70001362 
APC Smart UPS  120 V ~ 50-60 Hz 

12 AMP 
1500 1440VA 980W 

Lascar Adjustable Power Supply 1.5-30 V 
1.0 AMP 

PSU 130 

NovAtel GPS Receiver / WAAS DL-4 41017296 
GPS Networking Incorporated T-Splitter  LDCB51X2 
Mini-Circuits Bias-Tee RF-Splitter 10-4200 MHz ZFBT-4R2G 

RF091500429 
QVS Surge Protected Power Strip  No requirement 
Data RS232-RS485 Converter 2000 V Isolated IC-485SI 
PPS RS232-RS485 Converter 2000 V Isolated IC-485SI 
3COM Office Connect Dual Speed 16 Plus Network 
Switch 

 No requirement  

1U 12“ Vented Component Shelf   1906-3-221-01 
3U 12” Vented Component Shelf  1906-3-221-03 
PCtel GPS Antenna, DC Block, Passive Splitter As configured on: 06/30/2011   No requirement 
BAE GPS Antenna, L1/L2 Filter, Pre-Amp As configured on: 06/30/2011   No requirement 
Ballast Roof Mount Installation Package See Attachment 1 See Attachment 1 
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9.0 Rack Dimensions/Scope 
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10.0 Schematic for Power Distribution 
 

 
It is important to note that the term “PDU” refers to the network enabled power 
distribution unit located within the GBPM. 
 
It is also important to note that Ports 5 through 8 on the PDU are currently deactivated 
and can not be utilized for the existing configuration. 
 
All power distribution wiring consists of standard HP power cables provided with the 
shipment packages as described in the Materials/Component List. 
 
On occasion, several power cables were modified in terms of length in order to reduce 
the clutter within the GBPM itself, however; this is not a requirement. 
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11.0 Schematic for GPS Shelf 
 

 
It is important to note that the Digi-Cable is an 8 port DB-25 concentrator serial cable. 
 
It is also important to note that Ports 5 through 8 on the Digi-Cable are currently not in 
use and will not be utilized for the existing configuration. 



IAH Technical Instruction Manual, GBPM, 8 July 2011 

14 

For a comprehensive description of the Digi-Cable, please refer to the datasheet as 
provided here: http://ftp1.digi.com/support/documentation/90000253_E.pdf. 
 
The Lascar Adjustable Power Supply is currently not in use, however; it may be utilized 
in the future should trouble shooting be necessary. 
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12.0 Schematic for Network Shelf 
 

 
It is important to note that the Digi-Cable is an 8 port DB-25 concentrator serial cable. 
 
It is also important to note that Ports 5 through 8 on the Digi-Cable are currently not in 
use and will not be utilized for the existing configuration. 
 
For a comprehensive description of the Digi-Cable, please refer to the datasheet as 
provided here: http://ftp1.digi.com/support/documentation/90000253_E.pdf 
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13.0 BAE GPS Antenna Specifics including Feed Configuration Roof-side 
 

 
It is important to note that the BAE GPS Antenna is currently an option for future usage.  
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14.0 ACY (LAAS Lab, bldg. 301) to IAH GBPM Network Configuration 
 

 
The network scheme as documented above illustrates the existing configuration for the 
LAAS Lab, Building 301 of the WJHTC, and may be subject to change. 
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Appendix A: 
 

Image Set: GBPM in Present Field Configuration 
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Rack Exterior (Front: Fire Extinguisher Door, Rear: Fire Sensor Door) 
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Rack Interior, Front (Full System View) 
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Rack Interior, Front (Top to Bottom: KVM, CISCO Router, PDU) 
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Rack Interior, Front (Top to Bottom: GPS Shelf, Network Shelf, Un-UPSed Power Strip) 

 

GPS Shelf Interior, Front (Right: NovAtel Receiver, Left: Lascar Multi-meter) 
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Rack Interior, Front (Top to Bottom: Face Plate, Becker Receiver) 
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Rack Interior, Front (Top to Bottom: CPU, UPS Power Supply) 
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Rack Interior, Rear (Full System View) 
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Rack Interior, Rear (Full System Pier-In View) 
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Rack Interior, Rear (Top to Bottom: KVM, CISCO Router, PDU, GPS Shelf, Network 

Shelf, Becker Receiver) 
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Rack Interior, Rear (Detail View, Top to Bottom: CISCO Router, PDU, GPS Shelf, 

Network Shelf, Becker Receiver) 
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Rack Interior, Rear (Detail View: GPS Shelf) 

 

GPS Shelf Interior, Rear (Right: GPS Shelf Pier-In View, Left: GPS Shelf Full Screen 
View) 
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Rack Interior, Rear (Detail View: Network Shelf) 
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Rack Interior, Rear (Detail View: UPS Power Supply) 
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Appendix B: 
 

ARL1900 BAE GPS Ground Reference Antenna Installation Control Drawing 
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Appendix C: 
 

Data Sheet for BRM4 Antenna Ballast Mount w/ Hardware Specifications 
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Appendix D: 
 

Data Sheet for BRM4 Antenna Ballast Mount w/ Mast Specifications 
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SECTION 1 PROJECT DESCRIPTION 
 
1.0 General Description 
 
LAAS Ground Based Performance Monitor (GBPM), Installed at the IAH LKM/LOC Shelter. 
 
The FAA’s Local Area Augmentation System (LAAS) is also referred to as a GPS Ground 
Based Augmentation System (GBAS), in the international standards documents. To keep a 
consistent terminology the term LAAS will be used in this document. The FAA developed a 
non-Federal Specification (non-Fed Spec) for the system – the specification uses the term LAAS. 
 
The international terminology is GBAS, the terms are interchangeable. 
 
1.1 Definition of Work 
 
Although it is not part of the GBAS/LGF, the GBPM is best described as a static 24/7, isolated, 
user platform with network capability.  The system uses VHF Data Broadcast (VDB) corrections 
from DGPS positioning of the LAAS Ground Facility (LGF), along with raw GPS data in order 
to compute the accurate position of the monitor station (Precision Surveyed GPS Antenna.  The 
position calculated from this data is compared to the position of the precision-surveyed GBAS 
grade GPS antenna, which is used to identify miniscule positioning errors.  It is important to note 
that the duration of GBPM service is generally 2 to 5 years. 
 
1.2 Infrastructure, Service, and Needs Checklist 
 
Note: Installation of GBPM will be performed by AJP-652, w/ limited on-site support required. 
 

 110 VAC/60 Hz – 1 Circuit/Duplex @ 15 Amps (2 if available) 
 

 Precision Survey (AJP-652 FAA performed) – Access to PAC or SAC 
 

 AJP-652 FAA provided T1 – Other required hardware in order to link-up the FAA ATCT 
(or other FAA local) Fiber-Ring to the T1 demarcation point 

 
 Network/Fiber-Ring POC/assistance for extension from AJP-652 FAA provided T1 – 

Demarcation from FAA Fiber-Ring to LKM/LOC 
 

 An open area (good sky view) on a rooftop or field, for GPS antenna ballast mount 
(6.5’w x 6.5’d x 10’h) and a VHF whip antenna <LKM/LOC adequate> 

 
 Line of Site to VDB TX Antenna of GBAS/LGF <LOS expected> 

 
 2 RF cable runs (antenna to rack) – Extensions provided by AJP-652 <available @ 

location> 
 

 A secure HVACed area for a ~ 2’w x 3’d x 4’h rack enclosure <available @ location> 
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1.3 On-site Support Requirements Checklist                                                                                                   
 

 Primary POC for Houston installation of GBPM (not limited to installation dates) 
 

 Temporary storage, transport, and lift of the GBPM hardware and support equipment 
 

 Mechanical lift for placement of GBPM and cherry/bucket truck for GPS antenna 
positioning 

 
 Dedicated AOA escort(s) – Shelter access (2 to 3 days) to accommodate AJP-652 

personnel and vehicles for installation and survey of GBPM 
 

 Access to PAC/SAC for precision survey of GBPM GPS antenna (GBAS corrected 
positioning, AJP-652 FAA performed) 

 
 Primary Network/Fiber-Ring POC for on-site/remote assistance and access (not limited 

to installation dates) 
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SECTION 2 ENGINEERING AND SCHEDULE 
 
2.0 Lead Project Engineer 
 
Lead Project Engineer:  Carmen Tedeschi AJP-652 Phone: (609) 485-7165 
 
2.1 System Engineers 
 
Software Engineers:  Chad Kemp  AJP-652 Phone: (609) 485-6308 

Shelly Beauchamp  AJP-652 Phone: (609) 485-8358 
Shawn Casler  AJP-652 Phone: (609) 485-6914 

 
Hardware Engineers:  Chad Kemp  AJP-652 Phone: (609) 485-6308 

Joseph Gillespie  AJP-652 Phone: (609) 485-4579 
Andre Ramjattan  AJP-652 Phone: (609) 485-7232 
Julian Babel   AJP-652 Phone: (609) 485-4589 

 
2.2 Coordination 
 
Air Traffic:   John Croft IAH TRACON (I90) Phone: (281) 233-0530  
 
System Support Center: Sean Suski   HAS I.T. Phone: (281) 233-1626 
 
IAH Airport Authority: William Zrioka HAS  Phone: (281) 233-1364 
    Carlos Ortiz   HAS  Phone: (281) 233-1842 
    Robert Bielek  HAS  Phone: (281) 233-1941 
    Adil Godiwalla  HAS  Phone: (281) 233-1934 
 
TECH OPS District Office: Randall Stinson WCK2-IAH Phone: (281) 230-8477 

Steven Ivy   WCK2-IAH Phone: (281) 230-8484 
Robert Dunn  AJW-CK Phone: (281) 233-0577 

 
NOTE: All names should be recommended to attend the commencement of installation activities 
 
2.3 Schedule 
 
Installation Performance Time    61 Days 
 
Drawings and Installation Instructions Available  07/08/2011 
Proposed Installation Start Date    08/10/2011 
Commissioning/Chart Publication/Service Available 08/24/2011 
 
2.4 Reference Material 
 
GBPM: Houston Installation and Procedure Package [Houston Installation Package.doc] 
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BAE:  BAE Systems ARL-1900 Antenna   [BAE Systems ARL-1900 Antenna.pdf] 
 BAE Background/Calibration Memorandum [06060201.tm.doc] 

  747 Tailfin – Estimate of Multipath Error  [08032101.tm.pdf] 
  Antenna Lengths Information [Antenna Height measurements chart BAE_latest.doc] 
 
VDB:  GNSS-Based Precision Approach LAAS Signal-in-Space Interface Control Document  

 [DO-246D] 
 Minimum Operational Performance Standards for GPS LAAS Airborne Equipment 
 [DO-253C] 

  Minimum Aviation System Performance Standards for the LAAS [DO-245A] 
 
7460: 7460 for IAH GBPM [7460_IAH GBPM at LKM LOC w attachments.pdf] 
 
Cisco:  Cisco 2800 Series Integrated Services Routers Quick Start Guide [2800_qsg.pdf] 
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SECTION 3 FUNDING AND ACCOUNTING DATA 
 
3.0 Installation Cost Estimate 
 
 Asset #1: System/Labor $40,000.00 
 Asset #2: T1/Network  $10,000.00 
 Asset #3: Install Material $5,000.00 
 Asset #4: Install Labor $5,000.00 
  
 Total    $60,000.00
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SECTION 4 ADDITIONAL INFORMATION 
 
4.0 Facility Identifier 
 
FAC: IAH LKM/LOC Shelter 
 
4.1 Materials/Component List 
 
See Attachment #3 for a list of project materials provided with the GBPM. 
 
4.2 Frequency Transmitting Authorization (FTA) 
 
Not applicable.  The GBPM is a receive only device. 
 
4.3 Flight Inspection 
 
Not applicable.  The GBPM is not considered to be a NAVAID. 
 
4.4 Training 
 
Operational and Maintenance On-site Training Session 06/30/2011 
 - Additional training provided if necessary. 
  
4.5 Schedule B Items 
 
See Attachment #4 for a list of Schedule B items provided with the GBPM. 
 
4.6 Integrated Risk Management Checklist 
 
IRMC Checklist Signed: Yes/No 
IRMC Serial Number:  IRMC-IMPL-11-461 
 
4.7 Special Instructions/ Maintenance Checklist 
 
The FAA Technical Center GBAS staff will have a dedicated T1 line in-place for remote system 
ops verification and data farming.  There are three types of limited maintenance that may be 
required: Regular, As-Requested, and As-Needed 
 
Regular (every 3 months): 
 

 Observe cooling fan operation, if excessive dust is present within fan housing then 
un-mount housing from door frame and with a soft cloth.  Be sure to power down 
cooling fans before attempting this. 

 
 Wipe clean excessive dust from rack-mounted equipment with a soft cloth. 
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 Verify power distribution within rack enclosure.  Observe PDU indicator LEDS and 

verify that all mounted power strips are turned on and functioning correctly. 
 

 Verify network connectivity within rack enclosure. Observe network switch 
indicator LEDS and validate that device configuration is satisfactory. 

 
 
As-Requested: 
 
Any troubleshooting of rack-mounted equipment or network failures should be considered “As-
Requested” because the FAA Technical Center GBAS staff will most likely become aware of 
such faults and replacement components/instruction can be shipped immediately.  In regards to 
this matter, please do not hesitate to contact the GBAS staff at the earliest convenience. 
 

 In the event of a network disruption - Verify that the GBPM is functioning correctly 
by pulling out KVM and observing data feed.  If GBPM is not receiving GPS data 
then recycle power and await data capture.  Contact information has been provided 
in Section 2 if further assistance is required. 

 
 
As-Needed: 
 
Any unforeseen/abnormal component behavior with rack-mounted equipment should be 
considered “As-Needed” because the FAA Technical Center GBAS staff may not immediately 
become aware of the behavior.  Abnormal behavior should be classified as alarms, smells, or 
visual cues.  In regards to this matter, please do not hesitate to contact the GBAS staff at the 
earliest convenience. 
 

 If UPS is running on backup battery, be sure to push and hold the 1 Test button 
(located on the rear of the device) for 3 seconds or until beeping seizes.  If beeping 
does not seize then this could indicate a building wiring fault, in which case 
immediate attention should be given to resolving the issue.  Contact information has 
been provided in Section 2 if further assistance is required. 
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SECTION 5 PROJECT CHECKLIST 
 

 TI Manual for IAH GBPM     (Attachment 1) 
 7460 for IAH GBPM      (Attachment 2) 
 Materials/Component List      (Attachment 3) 
 Schedule B Items       (Attachment 4) 
 External Cables       (Attachment 5) 
 T1 Network Cloud       (Attachment 6) 
 Image Set: Site Survey and Positioning   (Attachment 7) 
 Image Set: LKM/LOC Shelter and Antenna Hardware (Attachment 8) 
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Attachment 1 
TI Manual for IAH GBPM 

 
LAAS Ground Based Performance Monitor (GBPM) 

 
See: 
IAH Installation and Procedure Package for LAAS/GBAS Ground Based Performance Monitor (GBPM) 
[Houston Installation Package.doc] 
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Attachment 2 
7460 for IAH GBPM 

 
LAAS Ground Based Performance Monitor (GBPM) 

 
See: 
7460 for IAH GBPM 
[7460_IAH GBPM at LKM LOC w attachments.pdf]
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Attachment 3 
Materials/Component List 

 
LAAS Ground Based Performance Monitor (GBPM) 

 
Description Specifications Model / Part Number 
Sunon Impedance Protected Exterior Mounted Fans 
(x2) 

115 V ~ 50-60 HZ 
0.21 / 0.18 AMP 

SP101A 1123HST.GN 

KVM-P17-TP 100-240 V ~ 50-60 HZ 
1.1 AMP 

S919691008151-
0609N002 

CISCO Systems 2811 Series Integrated Service 
Router 

 SNFTX1028A518 

CISCO WIC Interface / Network Card (x4)  WIC-1DSU-T1-V2 
Optimux-106 Fiber Multiplexer 4 E1/T1/Serial 10/100BaseTx Optimux-106 
Citel POE Surge Protector  MJ8-POE-A 
Network Enabled Power Distribution Unit 120 V ~ 60 HZ 

15 AMP 
PDUMH15ATNET 

TrippLite 12 Outlet un-UPS Power Strip  120 V 
15 AMP 

RS-1215-RA 
AGIP120V61PRM 

Becker VDB Receiver RS 4909 A 114.525 MHz (8004) 
0602970000968711 

Laird Mobile-to-Base Converter for 800 / 900 MHz 
w/ N (x6) 

 
 

MBC800 

Laird VHF ¼ Wave 66-174 MHz Unity Gain 
Antenna 51” NMO (x6) 

114.525 MHz 
Cut to 24 + 4/32” 

B66 

Super Logics QNX Central Processing Unit  5L-2U-AT-945GC2-BA 
AccelePort 8r 920-PCI DB25 Card/Cable  (1P) 70001362 
APC Smart UPS  120 V ~ 50-60 Hz 

12 AMP 
1500 1440VA 980W 

Lascar Adjustable Power Supply 1.5-30 V 
1.0 AMP 

PSU 130 

NovAtel GPS Receiver / WAAS DL-4 41017296 
GPS Networking Incorporated T-Splitter  LDCB51X2 
Mini-Circuits Bias-Tee RF-Splitter 10-4200 MHz ZFBT-4R2G 

RF091500429 
QVS Surge Protected Power Strip  No requirement 
Data RS232-RS485 Converter 2000 V Isolated IC-485SI 
PPS RS232-RS485 Converter 2000 V Isolated IC-485SI 
3COM Office Connect Dual Speed 16 Plus 
Network Switch 

 No requirement  

1U 12“ Vented Component Shelf   1906-3-221-01 
3U 12” Vented Component Shelf  1906-3-221-03 
PCtel GPS Antenna, DC Block, Passive Splitter As configured on: 06/30/2011   No requirement 
BAE GPS Antenna, L1/L2 Filter, Pre-Amp As configured on: 06/30/2011   No requirement 
Ballast Roof Mount Installation Package See Attachment 1 See Attachment 1 
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Attachment 4 
Schedule B Items 

 
LAAS Ground Based Performance Monitor (GBPM) 

 
Schedule B Code Description Unit of Measure 
83.02 Base metal mountings, fittings and similar articles suitable for furniture, 

doors, staircases, windows, blinds, coachwork, saddlery, trunks, chests, 
caskets or the like; base metal hat- racks, hat-pegs, brackets and similar 
fixtures; castors with mountings of base metal; automatic door closers of 
base metal; and base metal parts thereof 

Kg. 

84.14 Air or vacuum pumps, air or other gas compressors and fans; ventilating 
or recycling hoods incorporating a fan, whether or not fitted with filters; 
parts thereof 

No. 

8471.41 Automatic data processing machines and units thereof; magnetic or optical 
readers, machines for transcribing data onto data media in coded form and 
machines for processing such data, not elsewhere specified or included 
Comprising in the same housing at least a central processing unit and an 
input and output unit, whether or not combined 

No. 

85.28 Monitors and projectors, not incorporating television reception apparatus; 
reception apparatus for television, whether or not incorporating radio-
broadcast receivers or sound or video recording or reproducing apparatus 

No. 

8517.62 Machines for the reception, conversion and transmission or regeneration 
of voice, images or other data, including switching and routing apparatus 

No. 

8504.40.6018 Electrical transformers, static converters (for example, rectifiers) and 
inductors; power supplies for automatic data processing machines or units 
thereof of heading 8471; parts thereof 
Suitable for physical incorporation into automatic data processing 
machines or units thereof of heading 8471 

No. 

85.42 Electronic integrated circuits; parts thereof No. 
84.87 Machinery parts, not containing electrical connectors, insulators, coils, 

contacts or other electrical features, and not specified or included 
elsewhere 

No. 

8544.42.0000 Insulated (including enameled or anodized) wire, cable (including coaxial 
cable) and other insulated electrical conductors, whether or not fitted with 
connectors; optical fiber cables, made up of individually sheathed fibers, 
whether or not assembled with electric conductors or fitted with 
connectors 

X 

85.36 Electrical apparatus for switching or protecting electrical circuits, or for 
making connections to or in electrical circuits (for example, switches, 
relays, fuses, surge suppressors, plugs, sockets, lamp- holders and other 
connectors, junction boxes), for a voltage not exceeding 1,000 V; 
connectors for optical fibers, optical fiber bundles or cables 

X 

7616.99.5050 Other articles of aluminum, hangers and supports for pipes and tubes Kg. 
7326.90.8530 Other articles of iron or steel, hangers and similar supports for tubes and 

pipes 
Kg. 
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Attachment 5 
External Cables 

 
LAAS Ground Based Performance Monitor (GBPM) 
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Attachment 6 
T1 Network Cloud 

 
LAAS Ground Based Performance Monitor (GBPM) 
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Attachment 7 
Image Set: Site Survey and Positioning 

 
LAAS Ground Based Performance Monitor (GBPM) 

 

 
Proposed GBPM Location, IAH LKM/LOC Shelter (Aerial View) 
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IAH FAA GBPM, VHF Data RX Antenna (Aerial View) 

 

 
IAH FAA GBPM, GPS RX Antenna Ballast Mount/Platform (Aerial View) 
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IAH FAA GBPM, GPS Antenna/Ballast Mount Representation and Details 
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Attachment 8 
Image Set: LKM/LOC Shelter and Antenna Hardware 

 
LAAS Ground Based Performance Monitor (GBPM) 
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LKM/LOC Shelter, Left Back Corner (Forward View) 
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LKM/LOC Shelter, Open Corner for GBPM (Forward View) 
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LKM/LOC Shelter, Cable Ends (Forward View) 
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LKM/LOC Shelter, Front View (Outside View) 
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LKM/LOC Shelter, Rear View (Outside View) 
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Exsiting “Tri-Side” Tower and Antenna Pod (Outside View) 





IAH FAA GBAS/GNSS Field Monitor (Ground Based Performance Monitor) - GBPM

•For Familiarization and Coordination Purposes, 7460, and accompanying docs to be 
provided by FAA GBAS Team (AJP-652) – Install dates TBD

AJP-652 Manager - John Warburton 609-485-6782

IAH GBPM Lead - Carmen Tedeschi 609-485-7165

LKM/LOC Shelter – GBPM Proposed Location

IAH LKM/LOC Shelter 
(Proposed GBPM Location)



GBAS GBPM System Snapshot
2 Receive-Only 
Antennas (GPS, 
and VHF)

Hardened 
Equipment 
Rack

Network Link to FAA 
Tech-Center and Web 
style monitoring



GBPM Facts and Purpose:
• The GBPM Field Monitor will NOT be directly linked to the IAH GBAS
• Uses VHF Data Broadcast (VDB) corrections from DGPS positioning of 

GBAS, along with raw GPS/WAAS observables to compute accurate 
position of monitor system (Precision Surveyed GPS Antenna)

• The position calculated from this data is compared to the position of the 
precision-surveyed GBAS Grade GPS antenna which is used to identify 
even minuscule position errors (GPS vs WAAS vs GBAS).

• System is best described as a static 24/7, isolated, user platform, with 
network capability.

Example Web-Type 
Page for NAS Service 
Provider Monitoring



IAH FAA GBPM – VHF Data Receive Antenna

Existing “Tri-Side”
Tower 10’ w/ 2 
available ½” Heliax 
Cables (run back 
into shelter J-Box)

New GBAS VHF RX Whip 
(Antennex B66 w/ Mount)

1 of the 2 existing ½” Heliax 
cables will be extended up to 
this antenna



New - GPS Rx Antenna Ballast Mount w/ 10 
ft Mast (Rohn BRM-44510)  Ballast for 

110MPH planned

IAH FAA GBPM– GPS Receive Antenna Mount (Ballast type platform)



IAH FAA GBPM GPS Antenna / Ballast Mount Representation and Details

VDB Rx Antenna 
(whip) on existing 
tower

New - GPS Rx Antenna w/ Ballast Mount

Center of mount base at:
29 57’ 37.23”N,  95 20’ 46.01” 85-ft MSL 

(Antenna and Mount height is 18.51’ - AGL)  
(Footprint is 6.5’ square)

2nd existing Heliax Cable from “Tri-Side” tower 
will be extended to this location (will be direct-

burial and hand trenched by AJP ~25 feet)



IAH FAA GBPM Hardened Equipment Rack and Probable Location in 
LKM/LOC shelter



VAC – 15 AMP 
Circuit

Fiber (SM) or RJ-45 
(CAT5)

RF Cable (RG393) 
for VHF

RF Cable (RG393) 
for GPS

Ground Based 
Performance 
Monitor (GBPM) 
Rack

External Cables from GBPM Rackmount Unit

* “Network Cloud” includes 
multiple TDB components 
and materials to link to IAH 
Fiber-Ring and to dedicated 
T1 to FAA-Tech Center 
GBAS Lab

Network *



GBPM Infrastructure, Service, and Needs:
•Installation to be performed by AJP-652, w/ limited on-site support* 
required (next slide)

•110 VAC / 60Hz – 1 Circuit/Duplex @ 15amps (2 if available)

•Precision Survey (AJP-652 FAA Performed) – Access to PAC or SAC

•AJP-652 provided T1, and other required hardware to link-up to FAA 
ATCT (or other FAA local) Fiber-Ring to T1 demarcation point.

•Network/Fiber-Ring POC/assistance for extension from AJP provided 
T1 - demarcation to FAA Fiber Ring to LKM/LOC

•An open area (good sky view) on a rooftop, or on field, for GPS 
antenna ballast mount (6.5’w x 6.5’d X 10’h), and a VHF whip antenna. 
<LKM/LOC adequate>

•Line Of Site to VDB TX Antenna of GBAS / LGF <LOS Expected>

•2 RF cable runs - (Antennas to Rack) <Available @ Location> , 
extensions provided by AJP-652

•A secure HVACed area for a ~ 2’w x 3’d x 4’h Rack enclosure. 
<Available @ Location>



AJP-652 IAH On-Site Support* Requirements

• Primary POC for IAH (not limited to install dates)
• Temporary storage, transport, and lift of the GBPM 

hardware and support equipment.
• Mechanical lift for placement of equipment rack, 

cherry/bucket truck for GPS antenna placement.
• Dedicated AOA Escort(s), and shelter access for 2 to 3 

days for AJP personnel (2 or 3) and vehicles for installation 
and survey.

• Access to PAC (or SAC) for precision survey (for as-
installed, and GBAS corrected positioning) of GBPM GPS 
antenna (AJP-652 performs and provides gear for this) ~ 2 
to 4 hours

• Primary Network/Fiber-Ring IAH POC for on-site/remote  
assistance and access (not limited to install dates)



IAH GBPM Required Documents – AJP provided

• 7460 to be submitted by AJP-652, w/ HAS as the 
likely “sponsor” (GBAS service provider).

• Maintenance Letter or Memorandum of Agreement 
(MOA) between AJP-652, and IAH FAA (WCK2-
IAH) with installation, duration, service, POCs, and 
other details.
– Duration of GBPM service generally 2 to 5 years.

• A complete As-Planned/Installed engineering and 
operations package.



GBAS GBPM Team Members
• Carmen Tedeschi – GBPM Team Lead

– 609-485-7165
• Chad Kemp – Hardware and Networking

– 609-485-6308
• Shawn Casler – Networking and Software

– 609-485-6914
• Joseph Gillespie – Engineering Documentation

– 609-485-4579
• Campbell Motley – Coordination Support/Docs

– 703-841-2664



• Questions
Mr. Carmen Tedeschi                      
Engineering Development Services
Navigation Team (AJP-652)
FAA WJH Technical Center
Building 301, Room 305 B
ACY Intl Airport NJ 08405
609-485-7165




















