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1.0 INTRODUCTION 

 

This package was developed to document the physical installation and structural layout 
of the Newark LAAS/GBAS Ground Based Performance Monitor.  The documentation 
includes a complete hardware component list as well as full wiring schematics that 
include GBPM structural dimension, power distribution, GPS and network shelf 
configuration, PCtel and optional BAE antenna specifics, full system design, and the T1 
communication network installed for the Newark International Airport remote site. 
 
It should be noted here that the LAAS/GBAS Ground Based Performance Monitor 
currently resides in Room 216 of Building 80 located within the airport vicinity. 
 
Appendix A of this installation package includes images of the completed rack in its 
present field configuration.  Please refer to Appendix A for visual stimulus as necessary. 
 
Appendix B of this installation package includes images of the full system installation at 
Newark International Airport. Please refer to Appendix B for visual stimulus as 
necessary. 
 
Appendix C of this installation package includes the data sheet and installation manual 
for the Gentex Photoelectric Type Commercial and Residential Smoke Alarm. 
 
Appendix D of this installation package includes the ballast roof mount equipment 
package hardware component list and applicable specifications. 
 

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. 
 

3.0 Newark LAAS/GBAS Performance Monitor 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 Newark Ground Based Performance 
Monitor. 
 
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 Newark Ground Based 
Performance Monitor. 
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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 2 for Newark. 
 

4.0 Newark LAAS/GBAS Performance Monitor On-site Data Collection  

 
It is important to note that these instructions are based upon the idea that the user is on-
site at Newark International Airport, the appropriate portable media device is utilized for 
local data collection, and that the Ground Based Performance Monitor is powered on 
and collecting data. 
 
The IP address for the Newark portable media device is:   192.168.4.50 
The working directory of the Newark 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 Ethernet, plug the Newark portable media device into the 8-port network 
switch located on the Network Shelf of the Ground Based Performance Monitor. 
 
Using the KVM, create a local network and ftp to 192.168.4.50 in order to access and 
create a share to the Newark 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 Newark 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. 
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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 Newark portable media device, power down the KVM, and flip back into 
the Ground Based Performance Monitor if needed. 
 

5.0 Newark LAAS/GBAS Performance Monitor 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 Ground Based Performance Monitor is powered on and collecting data. 
 
The IP address for the Newark QNX Central Processing Unit is: 192.168.4.21 
 
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 Newark. 
 
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; Newark. 
 
In order to telnet and access data from the Newark remote site, type telnet 
192.168.4.21 into the command prompt. 
 
Log into the Newark remote site by typing Login in the command prompt and then enter 
the username and password of the Newark Ground Based Performance Monitor as 
instructed. 
 
Use ditto to access the desktop of the Newark 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 Newark LAAS/GBAS Performance Monitor 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 Newark hard drive is:    192.168.1.53 
The working directory of the Newark hard drive is labeled as:  Share1 
The Newark hard drive is located in the LAAS Laboratory in Building 301 of the William 
J. Hughes Technical Center. 
 
Using standard Ethernet or other media type (i.e. serial link), plug the Newark 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 Newark 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 192.168.1.53 (or other) in 
order to access and create a share to the Newark hard drive. 
 
Log into the device by typing Login in the command prompt and then enter the 
username and password of the Newark 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 Newark 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 Newark hard drive and utilize the now collected data as needed. 
 

7.0 Loading Software to the Newark LAAS/GBAS Performance Monitor 
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It is important to note that these instructions are based upon the idea that the user is on-
site at Newark International Airport and that the Ground Based Performance Monitor 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. 
 

8.0 Newark LAAS/GBAS Performance Monitor Hardware Component List 

 

Description Specifications Model / Part Number 
Buckeye Fire Equipment Extinguisher 
(With Mount) 

 5H 5A HALOTRON 1 

Gentex Corporation Photoelectric Type 
Commercial & Residential Smoke Alarm 

 7109CS / CSX & 7109LS 

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 

Network Enabled Power Distribution Unit 120 V ~ 60 HZ PDUMH15ATNET 
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15 AMP 

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-Q8551 

PPS RS232-RS485 Converter 2000 V Isolated IC-Q8551 

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: 
10/28/2009   

No requirement 

* BAE GPS Antenna, L1/L2 Filter, Pre-Amp As configured on: 
10/28/2009   

No requirement 

Ballast Roof Mount Installation Package See Appendix C See Appendix C 

* May be an option for future usage 

 

9.0 Newark LAAS/GBAS Performance Monitor Structural Dimensions/Scope 
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It is important to note that the fire hydrant face represents the front of the LAAS/GBAS 
Ground Based Performance Monitor and should be noted during installation. 
 

10.0 Newark LAAS/GBAS Performance Monitor Power Distribution Schematic 
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It is important to note that the term “PDU” refers to the network enabled power 
distribution unit located within the LAAS/GBAS Ground Based Performance Monitor. 
 
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 hardware component list. 
 
On occasion, several power cables were modified in terms of length in order to reduce 
the clutter within the performance monitor itself, however; this is not a requirement. 
 

11.0 Newark LAAS/GBAS Performance Monitor GPS Shelf Schematic 
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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 

http://ftp1.digi.com/support/documentation/90000253_E.pdf
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The Lascar Adjustable Power Supply is currently not in use, however; it may be utilized 
in the future should the BAE GPS Antenna be given precedence. 
 

12.0 Newark LAAS/GBAS Performance Monitor Network Shelf Schematic 

 

 
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. 
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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 
 

13.0 PCtel GNSS Antenna Specifics including Feed Configuration Roof-side 

 

 
The surveyed position for the PCtel GNSS Antenna is documented as follows: 
 

N40 42' 16.89443"  = N40.7046929  = 0.710430912  radians 
W74 9' 13.91312"  = W74.15386476  = -1.294229093  radians 
Ht: -18.372m (HAE) = 13.857m (MSL) 

 
The PAC utilized the EWR-F NovAtel Pinwheel as required.  The Slant Instrument 
height was exactly 142 cm ~ 10:21 am 10/20/09 run > 2hrs. 
 
Also, the PCtel Antenna above the roof level (to bird spike) was exactly 242 cm. 
 

14.0 BAE GPS Antenna Specifics including Feed Configuration Roof-side 

 

http://ftp1.digi.com/support/documentation/90000253_E.pdf
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It is important to note that the BAE GPS Antenna is currently an option for future usage.  
 

15.0 Newark LAAS/GBAS Performance Monitor Full System Design Summary 

 
Now that the LAAS/GBAS Performance Monitor’s physical construction has been fully 
documented in great detail, we can summarize the installation as shown below.  
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It is important to note that this full system design summary does not include the BAE 
GPS Antenna configuration as it is only to be used during future endeavors.  
 

16.0 Newark LAAS/GBAS Performance Monitor Communication Network 

 

 
 
The Newark LAAS/GBAS Performance Monitor Communication Network as 
documented above illustrates the existing configuration and may be subject to change. 
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Appendix A: 
 

Newark LAAS/GBAS Performance Monitor Images in the Current Field 
Configuration 
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Newark LAAS/GBAS Rack Exterior (Front: Fire Extinguisher Door, Rear: Fire Sensor 

Door) 
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Newark LAAS/GBAS Rack Front Interior (Full System View) 
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Newark LAAS/GBAS Rack Front Interior (Top to Bottom: KVM, CISCO Router, PDU) 
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Newark LAAS/GBAS Rack Front Interior (Top to Bottom: GPS Shelf, Network Shelf, Un-

UPSed Power Strip) 
 

  
Newark LAAS/GBAS GPS Shelf Front Interior (Right: NovAtel Transmitter, Left: Lascar 

Multi-meter) 
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Newark LAAS/GBAS Rack Front Interior (Top to Bottom: Face Plate, Becker Receiver) 
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Newark LAAS/GBAS Rack Front Interior (Top to Bottom: CPU, UPS Power Supply) 
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Newark LAAS/GBAS Rack Rear Interior (Full System View) 
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Newark LAAS/GBAS Rack Rear Interior (Full System Pier-In View) 
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Newark LAAS/GBAS Rack Rear Interior (Top to Bottom: KVM, CISCO Router, PDU, 

GPS Shelf, Network Shelf, Becker Receiver) 
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Newark LAAS/GBAS Rack Rear Interior (Detail View, Top to Bottom: CISCO Router, 

PDU, GPS Shelf, Network Shelf, Becker Receiver) 
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Newark LAAS/GBAS Rack Rear Interior (Detail View: GPS Shelf) 

 

  
Newark LAAS/GBAS GPS Shelf Rear Interior (Right: GPS Shelf Pier-In View, Left: GPS 

Shelf Full Screen View) 
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Newark LAAS/GBAS Rack Rear Interior (Detail View: Network Shelf) 
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Newark LAAS/GBAS Rack Rear Interior (Detail View: UPS Power Supply) 
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Appendix B: 
 

Newark LAAS/GBAS Performance Monitor Images of Full System Installation at 
Newark International Airport  
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Newark International Airport Building 80 (Location of Remote Site) 
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 Newark International Airport Building 80, Roof Top (CPS Grounding Cable) 
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Newark International Airport Building 80, Roof Top (PCtel GNSS Antenna, with Ballast 

Roof Mount and CPS Grounding Cable) 
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Newark International Airport Building 80, Roof Top (PCtel GNSS Antenna, with Ballast 

Roof Mount and CPS Grounding Cable) 
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Newark International Airport Building 80, Roof Top (VHF Antenna, with Ballast Roof 

Mount and CPS Grounding Cable) 
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Newark International Airport Building 80, Room 216 (LAAS/GBAS Performance Monitor 

in Position and Awaiting Installation) 
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Newark International Airport Building 80, Room 216 (LAAS/GBAS Performance Monitor 

Power Distribution as well as RG-393 and VHF Cable Lines) 
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Newark International Airport Building 80, Room 216 (LAAS/GBAS Performance Monitor 

in Position and Recording Data) 
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Newark International Airport Building 80, Room 216 (LAAS/GBAS Performance Monitor 

Full System View, in Position and Recording Data) 
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Newark International Airport Building 80, Room 135 T.C. (The Yellow CAT 5 Cable is 

Active T1 and the Gray CAT 5 Cable is Spare) 
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Appendix C: 
 

Data sheet and Installation Manual for the Gentex Photoelectric Type Commercial 
and Residential Smoke Alarm 
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Appendix D: 
 

Ballast Roof Mount Equipment Package Specifications 
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