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GPSTM Debug Guide
The primary outputs of the GPSTM are a 10MHz signal, 9.8MHz signal and Even Second pulse (1/2Hz output).  These signals are all available for reference from the connectors on the front of the GPSTM.  Proper operating conditions for those signals are as follows:
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· 10MHz 

Reference output level   (2 Vpp +/- 0.5): Measure the voltage (peak to peak) level of the 10MHz output.

· 8X Chip

9.8304MHz Duty Cycle (40 to 60 %). Measure the positive duty cycle of the 9.8304MHz.
· Even Second 
Pulse Width (40 to 60 ns): Measure the negative pulse width of the Even second output.
Be sure that the Antenna connection to the GPSTM is secure and on the proper SMB connector.  The LEDs on the front panel should be lit.  (Communication (Y), Alarm (R), and Power (G)), if the unit is in Lock (G) or Holdover (Y) mode an additional LED should be lit.

The status of the GPSTM’s various functions can be viewed using the GPS_Monitor.exe program.  Choose the proper COM port and the program will begin running.  The program screen should look similar to Figure 1 below.  This shows a unit running in Locked mode with no alarms.  A properly running GPSTM should have a GPS_Monitor screen that looks similar to the figure below.
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Figure 2. GPS-Monitor Screen Capture.  Unit is locked with 100% survey completion.

Once the GPSTM has been powered on and the antenna has been connected it will conduct a survey to establish its position.  The survey should complete in approximately 33 minutes (2000 seconds after the first GPS position fix).  THE GPSTM MUST BE ALLOWED UP TO 60 MINUTES TO REACH LOCKED MODE.  Times will vary depending on the number of GPS satellites in view, and the positioning of the GPS antenna.  Typically the GPSTM should reach LOCK in about 20-30 minutes.

When the GPSTM is suspected to have a fault condition, either the Operation Status Register or Hardware Status Register will have a RED indicator button.  When an alarm condition occurs, record the fault along with the diagnostic log.  Choosing the QUERY menu and then READ DIAGNOSTIC LOG will retrieve the diagnostic log.  A pop-up window will display the contents of the log.  The entire log should be recorded and returned with any faulty unit.  Providing the entire log information on the repair tag will help tremendously during the root cause analysis that is performed on returned units.

Setting the Antenna Delay:
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With GPSTM firmware versions 1.82 and 1.88, entering the antenna delay causes the GPSTM timing outputs to align immediately to the newly entered delay. With GPSTM firmware versions previous to and including 1.72, the GPSTM must be power cycled for the antenna delay to be properly set. Since setting the delay may impact service, setting the antenna delay should only be done while the system is not providing service.  

With firmware versions 1.82 and 1.88, experience in the field has shown that entering small delays (<200ns) while the system is running has not caused service problems.  Entering a large delay in several small increments will work as well.  When entering several small increments, after each increment step wait for the PPS Offset to settle before making the next increment. Values should be consistently within the +/- 20ns range.  The time it will take for the PPS to settle will vary depending on the amount of the offset entered.  

To set the antenna delay the length of cable between the GPSTM and GPS antenna should be measured.  Calculate the delay using the propagation delay value for the type of cable being used.  To enter the delay select the CONTROL menu followed by SET ANTENNA DELAY. 

This will bring up the window to the left.  Enter the delay value and select Proceed.
Please refer to Appendix A on “Setting GPS Antenna Delay” on calculation of the propagation delay.

Common Errors

Firmware Download
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When uploading new firmware, Chose the UPGRADE menu and then the LOAD FIRMWARE option. The monitor program will transfer control to a field-loading tool as shown in the figure to the left.  The field-loading tool Wload.exe should be in the same directory as the GPS_Monitor.exe.  This tool is used to change the firmware resident in the GPSTM.

The loader tool takes the user through the following sequence:

· Automatically starts and downloads a Daemon to the GPSTM.

· After Daemon loading is complete the user must then invoke the ROM file button to select the firmware version to be downloaded.  

· The flash memory is then erased, removing the current GPSTM firmware.

· The new firmware is then uploaded (a progress bar is shown).

· When the “Up Load Completed” indicator is illuminated, the user must invoke the “exit” button to return to the GPS_Monitor program.

· After “Exit” is selected the loader tool will prompt the user to cycle power on the GPSTM which must be done before the new firmware can be used. 
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Cannot Communicate with GPSTM

In the event that communication with the GPSTM cannot be established check to make sure the LEDs on the front panel are lit correctly.  They should look like the picture on the first page of this guide.  If all 5 LEDs stay on after the initial 15 second delay following power on, that would indicate that the GPSTM is stuck in a diagnostic mode.  The most likely cause for this is that the primary flash device has been erased during an attempted upgrade and that no Firmware is in the ROM.  If this is the case attempt to re-install a new flash ROM.  See instructions above for upgrading the ROM version.
If all LEDs are lit properly then the GPSTM should be able to communicate with the BTS or GUI program. 

Make sure port settings are correct for SCPI protocol, 19200bps, 7 bits, Odd parity, 1 Stop bit (19.2kbps, 7-odd-1).

Communication Time Out

The Communication Time Out Error (which will toggle the Communication LED (Y) on the front panel) is an indication that the BTS is not sending any messages to the GPSTM.  If the base station software does not communicate with the GPSTM for longer than 1 minute this fault will occur. This is not an error with the GPSTM but an alarm showing that there may be a problem with the connection between the 2 pieces of equipment.

To correct a Communication Time Out error, be sure the GPSTM is installed in the correct slot and firmly in the rack.  If the GPSTM is installed in the proper slot in the rack, make sure the Base Station software begins communication within 60 seconds after power has been applied to the unit.  

PDOP (Position Dilution of Position) Too High
The PDOP Too High condition will trigger the Hardware Status Register and indicate a Hardware Integrity Fault. However, PDOP Too High is not a true failure.  PDOP is a GPS condition that means the acquired satellites are not yet able to give an accurate location based on their positions in the sky in reference to the antenna.  The condition will clear itself when additional satellites can be tracked or when the satellites that are being tracked have moved through the sky enough to change the position calculation of the GPSTM. This error should not cause removal of the unit. 

GPSTM will not lock

If a GPSTM is plugged into the rack and connected properly is should be able to acquire a GPS position within 2-5 minutes depending on Antenna placement and number of satellites in view.  Once a GPS position has been acquired the unit should lock within 60 minutes. 

Use the GPS_Monitor program to check the status of the Antenna connection with the GPSTM.  Under the QUERY menu select ANTENNA CONDITION QUERY.  This query will indicate if an Open or Short condition exists. 

If an OPEN condition is present this means that there is no current draw from the GPSTM to the Antenna.  Check the voltage at the SMB antenna connector on the GPSTM.  It should be between 4.85 and 5.25VDC.  If this voltage is present reattach the antenna cable to the GPSTM and measure the voltage at the antenna end of the cable.  If the voltage is still in the acceptable range try a new antenna. 

If a SHORT condition is reported check the voltage at the SMB antenna connector on the GPSTM.  If the voltage is between 4.85 and 5.25 volts, the antenna cable should be inspected for shorts between the center conductor and GND shielding.  If the voltage at the SMB antenna connector on the GPSTM is at 0VDC there is a defect on the GPSTM.  This should be noted and the unit returned for service.

Measuring the resistance of the GPS antenna can also be done.  Data from the field has shown the following characteristics as typical parameters:

For GPSR antennas used with the Legacy mini-BTS, R = ~177(
For the CDMA Metro Cell BTS, R = ~210(
If the antenna condition is good and the unit still will not Track or Lock, check the following:

· Make sure there is no stored position in the GPSTM.  If the GPSTM has a position stored in memory different from the actual location of the unit it will not be able to Lock to GPS.  A new survey must be conducted to get the proper position.  To do this, select the CONTROL menu on the GPS_Monitor, followed by INITIATE POSITION SURVEY.  The GPSTM will also do this on its own after 30 minutes if the above steps are not taken.

· Make sure the GPS Antenna placement has as clear a view of the sky as possible.  If the antenna is placed in an area where there is a large amount of obstruction from buildings or trees it may take longer for the GPSTM to get a strong enough signal to track.  


ls -f  or ls -frn action in MCBTS tree might cause MCBTS to reset 

Problem:

Following an “ls –f” action or an “Update and Edit Attributes” on the GPSTM MO of an MCBTS, any activity that takes greater than 1 second of the MCBTS

BTSC CPU time, may cause the MCBTS BTSC to trap. 

Note that in general, all activities take much less than 1 second of BTSC CPU time and hence the incidents of BTSC reset due to this problem have been very few.

All reported incidents have been on busy sites with very large ChannelAllocationTables in the AdvancedFA MO. Also note that although it may take several seconds

for the output of an action, i.e. ls –f, to completely display on a computer monitor, the actual processing time on the BTSC CPU is usually well less than 1 second.  

After an MCBTS is loaded any of the following groups of action (1 or 2 or 3) may result in a reset of the MCBTS. 

   1.      From cliapp,

      cd %O:CBS1:Cells1:MC800BTSxxxx:MCBTSSubsystem1:Root1:GPSTM1; 

      ls -f;

      At some future time but prior to any reset on the MCBTS,

      cd %O:CBS1:Cells1:MC800BTSxxxx:MCBTSSubsystem1:Root1:BTSCallProcessing1:AdvancedFAX;  (where X=1 or 2)

      ls -f;

   2.      From GUI,

      Click on “Update and Edit Attributes” on GPSTM MO

      At some future time but prior to any reset on the MCBTS,

            Click on “Update and Edit Attributes” on AdvancedFA MO

   3.      From cliapp,

      cd %O:CBS1:Cells1:MC800BTSxxxx:MCBTSSubsystem1:; 

      ls -frn; or any query combinations including fr(recursive). Any combination without r is OK.

Impact:

The MCBTS BTSC may trap and may cause BTS to Reset. In other words the MCBTS subsystem status will show NIPRunning. A SubsystemReset,

BSMAgentReset and Initialize actions have to be performed to bring the METROCELL back into service.

Solution:

   1.      ls -f action in cliapp or action “Update and Edit Attributes” in GUI should not be performed on the GPSTM MO at any time. 

   2.      If an ls -f action in cliapp or an action “Update and Edit Attributes” in GUI has never been performed on the GPSTM MO since the MCBTS was last

      loaded, then the ls -f action in cliapp or action “Update and Edit Attributes” in GUI under AdvancedFA MO is not harmful. There is no mechanism to know

      if an ls -f action in cliapp or action “Update and Edit Attributes” in the GUI has been performed on the GPSTM MO before performing the ls -f action in the

      cliapp or the “Update and Edit Attributes” action on the AdvancedFA MO in the GUI.  It is therefore recommended that the subsystem status of MCBTS

      be checked after an ls -f action in cliapp or action “Update and Edit Attributes” in GUI on the AdvancedFA MO is performed any time.

   3.      ls -frn or any other query combinations with fr(recursive) under %O:CBS1:Cells1:MC800BTSxxxx:MCBTSSubsystem1 MO should not be performed in

      cliapp at any time as this action will do a force get on GPSTM and AdvancedFA MO. Any query combinations without r under this MO is OK.            

 For example ls -af under this MO is OK.

   4.        Any kind of scripts run on the BSM to query the above MO’s should be modified appropriately to prevent the above query actions.                        

                    As an example, $BSM_SCRIPTS/DataAudit script needs to be run with the -noforce option.

Note: Please contact ETAS to determine if the Field Bulletin ETAS FB #98 has been reissued or if the CSR which created the Field Bulletin has been resolved.
Appendix A

Setting GPS Antenna Delay

To determine the propagation delay in the GPS antenna sub-system, perform the following calculation:

P = A + F + (244.8B)+ld

where:

P = total GPS cable propagation delay (ns);

A= delay of GPS antenna (6.2ns for Aromat VIC100 antenna, 14.2ns for other antennas); F = fixed propagation delay of GPS cabling within the Metrocell frame; (4.5ns for Indoor Metrocell, 10.3ns for Outdoor Metrocell and 13.7ns for Minicell);

B = number of in-line GPS amplifiers installed; 

l = length of the GPS cabling external to the GPSTM;

d = propagation delay constant of the cable type being used in the link between the GPS antenna and the GPSTM (see Table 1);

Table 1 – Values of “d”: Cable Propagation Delay at GPS Frequencies

	Cable type
	SI
	Imperial

	RG-213
	5.0 nanoseconds/meter
	1.67 nanoseconds/foot

	LMR-400 (or LMR-400FR)
	3.9 nanoseconds/meter
	1.17 nanoseconds/foot

	LDF2-50
	3.79 nanoseconds/meter
	1.155 nanoseconds/foot

	LDF4-50A 
	3.79 nanoseconds/meter
	1.155 nanoseconds/foot

	LDF5-50A
	3.75 nanoseconds/meter
	1.143 nanoseconds/foot


Note: As the cable propagation delay has been calculated for an installed site B and l should be available or can be measured.

Reference documents:

· 411-2133-550 - Metro Cell and Minicell Maintenance and Troubleshooting Manual

· GPSTM GUI Section 3-56 to 3-76

· 411-2133-110 - Metro Cell and Minicell Functional Description Manual

·  Global positioning system timing module (GPSTM) page 60-64

· 411-2133-940 - CDMA Tool Box User Guide

· BTSC – GPSTM DMI Test pages 92-95

· 411-2133-5301 – CDMA NBSS Alarms (Reference manual, Volume 1 of 2)

· GPSTM  - page 30-1 to 30-8

· CAP: 42-1863 - Metro Cell GPSTM Software Upgrade (June 09,1999)

· ECD Reference: 102-14842

If you have suggestions for improving this document, please contact your Nortel Networks representative.
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