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TROUBLESHOOTING GPS RECEPTION ISSUES WITH THE SPECTRACOM 
NETCLOCK MODELS 9383/9283/9183, 9389/9289/9189, AND  TTSXXX SERIES 

 
There are a few factors that can inhibit GPS reception in the Spectracom NetClock (Models 
9383/9283/9183 and 9389/9289/9189) and Spectracom TTSxxx series NTP Servers.  GPS reception 
problems can be caused by faulty antenna cable connections and by the type of antenna cable used.  They 
may also be a function of the overall length of the antenna cable.  Other potential causes of GPS reception 
issues include the physical position of the antenna and proximity to local sources of interference.  This 
Application Note is intended to assist Spectracom customers in troubleshooting issues concerning GPS 
reception.  
 
If your installation includes a Spectracom Model 8228 window-mount GPS antenna, skip Sections 1 and 2 
of this document and refer first to Section 3. 
 
NOTE: For simplicity, all product models listed herein are referred to as “NetClocks” throughout this 

document. 
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SECTION 1: IDENTIFYING A GPS RECEPTION ISSUE 
 
About 20 minutes after connecting the GPS antenna to the NetClock (with the NetClock powered up and 
running), the Sync lamp on the front panel should indicate uninterrupted green.  It should remain 
uninterrupted green thereafter unless the NetClock is power-cycled.  If the Sync lamp does not indicate 
uninterrupted green after about 20 minutes with the unit powered up and the GPS antenna connected, the 
NetClock may not be receiving signal from the minimum number of four satellites necessary to declare time 
sync.  If the light initially indicates uninterrupted green but periodically starts flashing green or turns 
uninterrupted amber, the NetClock is experiencing intermittent GPS reception issues.  Both of these 
conditions indicate GPS reception issues that must be investigated. The third indication of a reception 
problem is the Sync light flashing red once-per-second. 
 
The most obvious indication that there is a problem with GPS reception because of a cable issue is that the 
Sync light will flash red once-per-second if any opens or shorts are detected in the antenna cable. If this 
occurs with the NetClock connected to a GPS antenna, a cable issue exists; refer to Process A  in Section 2 
of this document.  However, if a GPS splitter is being used to allow a GPS antenna to be shared by more 
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than one NetClock, this may be a normal indication caused by the splitter (depending on whether the DC-
blocked port simulates the normal current draw of a GPS antenna using a load resistor). 
 
The NetClock Web Browser User Interface (Web UI) can be used to determine if the Time Server is 
currently tracking satellites and to determine the overall history of GPS reception as well.  Once the GPS 
antenna is connected and the unit is powered up, the unit should be tracking at least four satellites within 20 
minutes. If it is not tracking at least four satellites with the antenna installed outdoors, it is likely there is a 
reception-related issue.   
 
The first step is to determine if the unit is not currently tracking any GPS satellites at all, or if it is able to 
track (but tracking less than four satellites).  To determine the number of satellites currently being tracked, 
log in to the NetClock’s Web UI. Click on “Status and Logs” on the bottom of the main page and then click 
on “GPS Signal Status” on the left side of the page.  
 

 
 

Figure 1: GPS Signal Status Page 
 
The “GPS Signal Status” page will indicate the current number of satellites being tracked (located above the 
table of received satellite data).  If this line indicates a low number of satellites, such as 2 or 3, the unit is 

This line indicates the number 
of satellites currently being 
tracked. 
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tracking satellites but, depending on the unit model, it may not be tracking the minimum number of satellites 
required for operation. Tracking a low number of satellites rules out shorts or opens in the antenna cable 
and typically indicates that the antenna’s view to the horizon is obstructed. Refer to Figure 1. 
 
The table also displayed on this web page indicates the specific satellite ID number that each of the 12 
channels is assigned to track, the Mode (which will be 8 when the channel is successfully tracking its 
assigned satellite), the strength of the received signal (greater than 35 to 40 indicates good signal strength) 
and the current decoded status of the message (8A1 is the common displayed value when tracking a 
satellite).  The values will be zeroes when the channel is not tracking any satellites. 
 
The web browser can also display the history of the NetClock’s GPS reception.  This history can be used to 
determine if the reception problem is continuous or intermittent.  GPS reception may also be displayed as 
cyclic in nature.  A cyclic 12 hour pattern of decreased GPS reception typically indicates that the GPS 
antenna has an obstructed view of the horizon.  The GPS satellites are in a 12-hour orbit, so if part of the 
sky is blocked by large obstructions, at the same time every day (at 12 hour intervals), the GPS reception 
may be reduced or may vanish altogether. If this occurs, the antenna should be relocated to afford it an 
unobstructed view of the sky.   
 
To view the GPS History, navigate to the GPS Qualification log by clicking on “Status and Logs” on the 
bottom of the main page and then on “GPS Qualification log” located on the left side of the page.  Refer to 
Figure 2.  
 

 
 

Figure 2: GPS Qualification Log 
 
Every hour (displayed in the log as UTC time), the NetClock counts the total number of satellites that were 
tracked during that hour.  The GPS qualification log shows the number of satellites that were tracked 
followed by the number of seconds that the particular number of satellites were tracked during the hour 

This ex ample shows that from 11:00 
to 12:00 (UTC time) the NetClock 
tracked 6 to 7 satellites for the entire 
hour. The quality value (Q) was a 
perfect 3600. 
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(3600 seconds indicates a full hour).  The number to the left of the “=” sign indicates the number of satellites 
tracked and the number to the right of the “=” sign indicates the number of seconds (out of a total of 3600 
seconds in an hour) that the unit was tracking that number of satellites. For example, “0=3600” indicates the 
unit was tracking 0 satellites for the entire hour, while “0=2700  1=900”  indicates the unit was tracking one 
satellite for 900 seconds, but for the remaining portion of the hour it was tracking zero satellites. 
 
Every hourly entry in the log also contains a quality value, represented by “Q= xxxx” (where x can be any 
number from 0000 through 3600).  In the Models 9183, 9189, and TTS series, if the NetClock tracked at 
least four satellites for the entire hour in the standard mode or at least one satellite for the entire hour in 
Single Satellite Mode, the Quality value will equal 3600.  For every second the NetClock tracked less than 
the minimum number of satellites, the value will be less than 3600.  In the Models 9383/9283 and 
9389/9289, the minimum requirement is one satellite at all times after the unit has declared Position Hold (it 
was able to track at least four satellites for a short duration or the GPS location was manually entered into 
the unit).  
 
If all entries in the qualification log are displayed as “0=3600”, the reception problem is constant, so the 
cause of the reception issue is continuous. If the unit occasionally shows 0=3600 but at other times shows 
that 1-12 have numbers of other than “0000”, the reception is intermittent, so the cause of the reception 
issue is intermittent.  If the Quality value normally equals 3600 but drops to lower than 3600 about every 12 
hours, the issue is likely caused by the GPS antenna having an obstructed view of the sky.   
 
A third indication of GPS reception issues is based on entries contained in the Alarm log.  The Alarm Log 
contains a list of all alarm conditions, such as loss of time sync and Antenna Problem alarms (if the Antenna 
Sense circuit detected any shorts or opens in the antenna cable).  To view the Alarm Log, navigate to this 
page by clicking on “Status and Logs” on the bottom of the main page and then on “Alarm Log” on the left 
side of the page.  Refer to Figure 3. 
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Figure 3: Alarm Log Entries 

 
If the unit has intermittent GPS reception issues that are causing all GPS reception to cease, the Alarm Log 
may display holdover alarms and/or time synchronization alarms as shown in Figure 3. Holdover alarms 
indicate the NetClock is no longer tracking any GPS satellites, but has not yet declared the loss of Time 
Sync (the time is being derived from the built-in oscillator and the NetClock is still a useable time reference). 
Time Sync alarms indicate the NetClock is no longer synchronized and external devices are likely ignoring 
the NetClock as a reference.  Antenna Problem alarms in this log indicate opens or shorts in the antenna 
cable are present.  If both holdover/time synchronization alarms and Antenna Problem alarms are present, 
the cause of the loss of reception is due to an antenna cable issue.  If holdover/time sync alarms are 
present, but Antenna Problem alarms are not present, the reception issue is unlikely to be cable related (or 
the Antenna Sense circuit has been damaged by a surge). 
 

Time Sync Alarm indicates that 
the Holdover mode has elapsed 
and the time outputs will be 
ignored. 

Antenna Problem indicates the 
Sense circuit has detected that a 
short or open exists in the antenna 
cabling. 
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SECTION 2: TROUBLESHOOTING A GPS RECEPTION ISSUE 
 
Once it has been determined that a GPS reception issue really does exist, the next step is to determine the 
cause of the GPS reception issue.  Troubleshooting this condition is broken into two processes.  Process A 
is to troubleshoot/resolve issues related to opens or shorts in the antenna cable. Process B is to 
troubleshoot/resolve issues not caused by opens or shorts in the antenna cable. 
 
Determining Whether to Use Process A (Cabling Issue ) or Process B (Non-Cabling Issue) 
 
Three main tools help determine whether to follow Process A or Process B to troubleshoot reception issues.  
These are the built-in Antenna Sense circuit, the presence of Antenna Problem alarms in the Alarm Log, 
and the front panel Sync lamp (which flashes red every second as determined in Section 1 of this 
document). 
 
The NetClock has a built-in Antenna Sense circuit that is used to detect opens or shorts in the antenna 
cable.  The internal GPS receiver outputs 5VDC on the antenna jack to power the GPS antenna.  The GPS 
receiver detects the current draw on this 5VDC and then indicates if the current draw is normal (OK) or 
abnormal (a short or open is likely present).  The Web UI has two indications for results of the Sense circuit 
testing.  One will show the status of the antenna cable at the moment that the NetClock was powered up, 
while the other will display the current status of the Sense circuit.  
 
The Antenna Sense circuit is connected to the front panel Sync lamp.  If an open or short is detected in the 
antenna cable, the surge suppressor, the preamplifier, or the GPS antenna, the Sync lamp will flash once-
per-second.  If the Sync lamp is flashing once-per-second (and a GPS splitter is not in the line), follow 
Process A to troubleshoot. 
 
There are two pages in the Web UI that indicate the status of the Antenna Sense circuit. The “GPS Signal 
Status” page indicates only the current status of the Sense circuit, while the “System Status” page indicates 
both the status of the Sense circuit at power-up as well as the current status. To determine the status of the 
Antenna Sense circuit, navigate to the “GPS Signal Status” page by clicking on “Status and Logs” on the 
bottom of the page and then click on “GPS Signal Status.” Alternatively, navigate to the “System Status” 
page by clicking on “Status and Logs” on the bottom of the page and then click on “System Status” on the 
left side of the page. 
 
On the “GPS Signal Status page”, the current status is indicated towards the top of the page (Figure 4).    
 

·  If the “Antenna Sense“ indicates “OK”, the GPS antenna is connected with no opens or shorts 
currently detected in the antenna cable.  Follow Process B  to troubleshoot. 

 
NOTE::  As of May, 2008, there are two variations of the Model 8227 preamplifier.  If the preamplifier case 

is circular, it is the older style. If the case is square, it is the newer style. When disconnected from 
the GPS antenna and measured on the equipment side, the newer (square) preamplifier has an 
impedance of about 91 kohms.  When the preamp is measured with the antenna connected to the 
input side, however, the impedance is about 179 ohms.  This load of 179 ohms simulates the 
normal load of a GPS antenna, so it can simulate an antenna connected even if a short or open 
exists between the GPS antenna and the preamplifier (it can provide a false indication that the 
cable is fine even though a cable issue exists). 

 
 
·  If the “Antenna Sense’ indicates “UC”, there is currently an open in the antenna cable (the GPS 

antenna is currently disconnected, there is a bad crimp/connection in the cabling to the antenna, 
or the GPS sense circuit has been damaged by a surge).  Follow Process A  to troubleshoot. 
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·  If “Antenna Sense“ indicates “OC”, there is a short in the antenna cable between the internal 
GPS receiver and the GPS antenna or the GPS sense circuit has been damaged by a surge. 
Follow Process A  troubleshoot. 

 
 

 
 

Figure 4: Antenna Sense Status on GPS Signal Status  Page 
 

On the “System Status” page, scroll down to the System Test Results table.  “GPS Startup Self test” 
indicates the status of the antenna cable at power-on and “GPS Antenna Sense” indicates the current 
status of the antenna cable.  Refer to Figure 5. 
 

·  If both lines state “OK”, the antenna is connected and no shorts or opens currently exist in the 
antenna cable.  Follow Process B to troubleshoot. 

·  “If “Antenna Sense “indicates “UC”, there is currently an open in the antenna cable (the GPS 
antenna is currently disconnected, there is a bad connection in the line to the antenna, or the 
Sense circuit has been damaged by a surge).  Follow Process A  to troubleshoot. 

·  If “Antenna Sense“ indicates “OC”, there is a short in the antenna cable between the internal 
GPS receiver and the GPS antenna, or the Sense circuit has been damaged by a surge. Follow 
Process A  to troubleshoot. 

 
 

Curren t status of the 
Antenna Sense 
circuit 
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Figure 5: Antenna Sense Status on the System  Status Page  
 

Current 
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Process A: Troubleshooting Opens (“UC”) or Shorts ( “OC”) in Antenna Cable 
 
If the “Antenna Sense” indicates either a “UC” or “OC” (there is a short or open currently in the antenna 
cable), if there were any unexpected “Antenna Problem” alarms found in the Alarm Log (an intermittent 
open or short exists in the cable), or if the Sync lamp is flashing red every second, follow this process to 
troubleshoot this condition.  A basic hand-held digital or analog voltmeter is used in the following steps. 
 
1) Disconnect the antenna cable from the rear panel antenna input jack. 

2) Measure the 5VDC voltage (used to power the GPS antenna) across the rear panel antenna jack.  
Connect the red probe of the meter to the center pin of the connector and black probe touching the 
threaded portion of the connector.  There should be 4.8VDC to 4.9VDC present on this jack.  If this 
voltage is NOT present, stop and contact Spectracom Technical Support.  If this 5VDC is not present (it 
is used to power the antenna), a problem internal to the NetClock exists (the GPS receiver is not 
providing the +5VDC needed to power the GPS antenna). If the 5VDC is present, proceed to the next 
step. 

3) With the antenna cable disconnected from the rear panel antenna jack, verify the impedance (ohms) 
across the antenna cable connector.  Measure the ohms from the center pin of the cable connector to 
the threaded portion of the connector.   

A.  With GPS antennas that have a Model Number of “CCAB32AST01”  (shipped before May of 2008, 
with serial numbers below 9800), this should read 177 ohms (this is the impedance of the GPS 
antenna being read at the end of the cable).  If a GPS preamplifier is installed in-line, this reading 
will be roughly 152 ohms .   

 B.   With GPS antennas that have a Model Number of “SA-300” (shipped after May of 2008, with serial 
numbers above 9800), this should read 62 ohms  (this is the impedance of the GPS antenna being 
read at the end of the cable).  If a GPS preamplifier is installed in-line, this reading will be roughly                   
179 ohms .   

 
RESULTS  
 
If the impedance measurement is correct, the antenna and cabling are ringing out OK.  If the reading is low 
(close to or at 0 ohms) a short exists in the antenna cable between his connector and the GPS antenna. If 
the impedance reading is high (reading an open), there is a break in the connection to the GPS antenna 
connection. 

 
If the impedance measurement at the antenna connector is either very low or very high, there is a short or 
open present in the antenna cabling.  Working your way back towards the GPS antenna, measure the 
impedance in the same manner at each connection in the antenna cable run.  Make sure to verify the 
connections at the surge suppressor and GPS preamplifier if these devices are installed.  
 
NOTE:  If the impedance measurement of the cable is correct, but the Antenna Problem alarm is active 

with the cable connected (the Sync lamp is flashing red), this indicates the internal GPS receiver’s 
sense circuit was likely damaged by a surge/lightning strike.  Depending on the severity of the 
surge, while in this state, the GPS receiver may or may not be able to track satellites.  The sense 
circuit is located in the RF input section of the GPS receiver, so the RF section may also have 
been affected by the surge (preventing it from being able to track satellites). 

 
Another check that can confirm whether the antenna cable has a short or open present (and to perform a 
quick-check of the antenna itself) is to reconnect the antenna cable onto the rear panel antenna jack of the 
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NetClock.  Disconnect the antenna cable from the GPS antenna. Measure the DC voltage on the antenna 
cable connector.  A DC voltage similar to the voltage that was measured on the NetClock antenna jack 
should be present.  If this voltage is not present, there is still a short or open in the antenna cable.   If the 
5VDC voltage is present on the antenna cable, measure the impedance across the antenna itself.  The 
antenna should measure about 177 or 62 ohms (depending on the model and serial number of the antenna 
as described previously).   
 
If the 5VDC was present but the antenna indicates an open, make sure that the short pigtail cable that is 
connected to the antenna (the pigtail is connected to the bottom of the antenna with a small threaded 
connector) is nice and tight. The collar nut of the antenna can be unscrewed from the antenna for easier 
access to the small threaded connector.  If this connector is loose, tighten it and then verify whether the unit 
is able to start tracking satellites or not. 
 
 
To Verify a Model 8225 GPS Antenna Is Likely OK 
  
The impedance measurement of a GPS antenna can be used as a quick-check to determine if the GPS 
antenna is likely operational.  Disconnect the GPS antenna cable from the end of the small pigtail cable 
attached to the antenna.  On the open end of the pigtail, measure the impedance (ohms) from the center pin 
of the connector to the outer-threaded portion of the same connector. The meter should indicate 
approximately 177 ohms or 62 ohms (depending on the model and serial number of the antenna as 
described in the previous page). 
 
To Verify a Model 8226 GPS Surge Suppressor Is Like ly OK (If Installed) 
 
The chance of a GPS surge suppressor being faulty is extremely small. However, a surge suppressor can 
be verified as OK by making two impedance checks on the input and output connectors (with the GPS 
antenna cable disconnected).   
 
Measure the continuity (ohms) between the center pins of the “to receiver” and “from antenna” connectors 
and a short (very low ohms reading) should be present.  Next, measure the continuity between the center 
pin of either connector to the case of the surge suppressor and this should be an open (high impedance).  
Refer to Figure 6.   

 
 

Figure 6: Model 8226 Surge Suppressor 
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To Verify a Model 8227 GPS Inline Preamplifier is L ikely OK (If Installed) 
 
The chance of a GPS inline preamplifier being faulty is extremely small. However, the preamplifier can be 
verified as OK by making an impedance check on the output connector. 
 
NOTE:  As of May, 2008, there are two variations of the Model 8227 preamplifier.  If the preamplifier case 

is circular, it is the earlier style. If the case is square, it is the newer style. When disconnected from 
the GPS antenna and measured on the equipment side, the newer (square) preamplifier has an 
impedance of about 91 kohms.  When the preamp is measured with the antenna connected to the 
input side, however, the impedance is about 179 ohms.  This load of 179 ohms simulates the 
normal load of a GPS antenna, so it can simulate an antenna connected even if a short or open 
exists between the GPS antenna and the preamplifier (it can provide a false indication that the 
cable is fine even though a cable issue exists). 

  
With the GPS antenna cable disconnected, measure the continuity (ohms) between the center pin of the 
“GPS out” end of the preamplifier and the threaded outer portion of the connector. The meter should 
indicate approximately 152 ohms (Round preamplifier) or 91 kohms (Square preamplifier).  This indicates 
the preamplifier is likely OK.  Refer to Figure 7. 

 
Figure 7A: Older Model 8227 Inline Preamplifier 

 

 
Figure 8B: Newer Model 8227 Inline Preamplifier 

 
 
If the antenna cabling is verified to be OK (no shorts or opens in the antenna cable exist and 5VDC is 
present at the GPS antenna end of the cable) and the Model 8225 GPS antenna as well as the Models 
8226 Surge Suppressor and 8227 Preamplifier (if installed) ring out normally, yet there were unexpected 
“Antenna Problem” alarms in the Alarm Log, this indicates the problem is an intermittent cable issue.  If 
GPS reception starts after ringing out the cable and the Antenna Problem alarms do not reoccur, the issue 
was likely due to a loose connection.  If the reception does not occur and the Antenna Problem alarms 
continue, the cable and connections may need to be “wiggled” to determine the exact location of the fault. 
Both preamplifier labels indicate which end should be connected to the GPS antenna.  Make sure 
the preamplifier is not installed backwards, as this will prevent the GPS receiver from being able to 
track satellites. 



Troubleshooting GPS Reception Issues—NetClock Products 
 

      
17 April 2009,  Rev E                  USA +1.585.321.5800  ·   FAX:  +1.585.321.5219  ·   www.spectracomcorp.com      Page 12 of 15 

Process B: Troubleshooting Cable “OK” Related Issue s 
 
Follow this section to troubleshoot reception issues not related to opens or shorts in the antenna cable 
(Sense circuit indicates “OK”, there are no “Antenna Problem” alarms found in the Alarm Log, and the Sync 
lamp is not flashing red). 
 
If the GPS Signal Status and GPS Qualification logs indicate receptions problems are present but the 
“Antenna Sense” indicates “OK” and there are no Antenna Problem alarms found in the Alarm Log, the 
cabling to the antenna is likely fine.  The problem could be some sort of local interference, the antenna’s 
view to the sky might be obstructed, the type/length of the antenna coax cable in use may be unsuitable, or 
the problem might be in the NetClock or specific to the antenna itself. 
  
Check the antenna location. The antenna should have as unobstructed a view of the horizon as possible.  
Relocate the antenna as necessary to increase the view of the horizon.   
 
If the antenna cable was purchased locally instead of from Spectracom, make sure the cable loss of the 
cable at the GPS frequency (1.575 GHz) is comparable with the loss of LMR-400 cable (about 5 db/100 feet 
of cable length).  If the cable has a much higher cable loss, a preamplifier may be required. The cable run 
may be too long even with a preamplifier installed.   Contact Spectracom Technical Support if necessary for 
assistance with calculating the cable loss to determine if the cable can be used and if a preamplifier is 
required to boost the signal to a useable level. 
 
If using a Model 8228 indoor window-mount antenna instead of the Model 8225 outdoor GPS antenna, refer 
to Section 3 of this document.  The window-mount antenna has specific requirements for proper operation. 
 
With the exception of a few known GPS harmonic frequencies, GPS is rarely affected by other RF radiated 
noise sources.  The few known harmonic frequencies that are transmitted from TV and FM radio can 
interfere with GPS reception if the antenna is installed in close proximity of the transmitter. The stations that 
can interfere with GPS are listed below.   
 

CHANNEL HARMONIC 
66 2nd 
23 3rd 
10 8th 
7 9th 
6 18th & 19th 
5 20th 

 
Television Stations with GPS Jamming Potential 

 
 

FREQUENCY HARMONIC 
104.8 - 105.2 15th 
98.3 - 98.7 16th 
92.5 - 92.9 17th 
87.3 - 87.7 18th 

 
FM Radio Frequencies with GPS Jamming Potential 

 
The operation of dish–style transmitting antennas (such as those used for weather radar), Hughes Network 
dish antennas for Internet service, and VPN/IP phones in proximity to the receiver may also interfere with 
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GPS reception.  The GPS antenna should be located away from the line-of-sight transmission of these other 
devices to prevent local interference. 
 
To confirm that the equipment is operating properly, the best test is to take the NetClock, the GPS antenna, 
and a length of coax cable to a different location.  Connect them, power up the NetClock, and check to see 
if the NetClock is able to track satellites. Place the antenna in an area with a clear view of the sky, wait 
about 20 minutes, and verify that the Sync lamp turns green. If the Sync lamp does turn green, the 
equipment is operating normally and the issue is likely site-related.  
 
Due to limitations at the site, it may not be possible to track four or more satellites at all times. If the 
NetClock is a Model 9183, 9189, or TTSxxx series unit and has limited GPS reception, refer to Section 3 to 
operate the unit in the single-satellite mode.  This mode reduces to one the minimum number of satellites 
required to achieve and maintain time sync.   
 
The 9200 and 9300 series NetClocks must track four satellites for several minutes during initial installation, 
or they must have their location(s) manually entered using the Web UI, for the satellite tracking requirement 
to drop to just one for these units.  Only if the NetClock can never track four satellites (or the location can’t 
be entered manually) should these units be placed in the single satellite mode of operation. 
 
If the GPS Reception Problem Persists After Perform ing Process A or Process B 
 
If, after using this document to troubleshoot a GPS reception issue, a reception problem still exists, email or 
fax the following requested data to Spectracom (techsupport@spectracomcorp.com or fax US 
+1.585.321.5219):  
 
1. Copy/paste the following logs from the “Status and Logs” page of the web browser. 
  Alarm Log 
  GPS Signal Status Log 
  GPS Qualification Log 
  Operation Log 
 
2. The DC voltage measured on the antenna connector. 

3. The impedance measurements of the antenna cable. 

4. A description of where the antenna is mounted and what is near the antenna.   

5. The type and total length of the antenna cable (receiver to the antenna). 

6. Whether a GPS preamplifier and/or a GPS splitter are being used. 

Spectracom will analyze the provided data and recommend a course of action. 
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SECTION 3: USING A MODEL 8228  
WINDOW-MOUNT ANTENNA WITH A NETCLOCK 

 
Spectracom offers a window-mount antenna (Model 8228) that can be used for installations in which an 
outdoor GPS antenna is not desirable or feasible.  There are specific factors that must be addressed when 
using the GPS antenna in a window. 
 
Any tinting or metallic screening present on or in the glass is likely to attenuate the GPS signal to unusable 
levels.  Also, building overhangs and other nearby buildings may block the GPS satellites from view. The 
antenna must be installed in a window (because of the orbits of the GPS satellites, it makes very little 
difference on which side of the building the antenna is installed) that has an unobstructed view of the sky 
and which bears no tinting or screening on the glass.  If there is tinting or screening on the glass, the 
NetClock will probably not be able to track satellites. 
 
Even if the antenna is installed in a window with no tinting or screening on the glass and a good view out 
the window, the building itself blocks a majority of the satellite orbital view.  Window-mounted antennas will 
normally track less than four satellites because of this.  When using the NetClock Models 9183, 9189, or 
any of the TTS series, the minimum number of satellites (in standard mode) that must be tracked to 
maintain time sync is four.  These NetClocks should be placed in Single Satellite Mode to reduce the 
minimum number of satellites needed for sync to one instead of four. 
 
To place the NetClock (Models 9183, 9189, and TTS series only) in Single Satellite Mode, click on “System 
Mode” in the Web UI.  Select “Single Satellite Mode”.  The unit will require only one satellite to achieve time 
sync.  If the unit maintains at least one satellite, it won’t enter holdover.  Holdover is the time frame between 
the loss of the minimum number of satellites and the moment the NetClock declares loss of time sync (when 
other devices start to ignore the NetClock).  During holdover mode, the time is derived from the oscillator 
inside the unit. 
 
NetClock Models 9383/9283 and 9389/9289 have a selection option for Single Satellite Mode, but this is for 
last-case scenarios and should only be used if the latitude and longitude cannot be entered manually.  
These versions of the NetClock must track at least four satellites at least once for at least 600 seconds to 
calculate the unit’s position.  Once the GPS receiver goes into Position Hold mode, the NetClock requires 
only one satellite to maintain time sync.  If four satellites for the minimum required duration cannot be 
reached, the GPS location (latitude and longitude) can be manually entered, placing the receiver in Position 
Hold mode manually. 
 
If the minimum number of satellites can’t be maintained, the NetClock will enter holdover mode and may 
even lose time sync. The amount of time during which the unit can stay in the holdover mode is determined 
by the setting in the Holdover screen. In newer versions of the software, this value can be lengthened from 
the default setting (an option known as variable holdover).  If the unit is losing time sync because it can’t 
maintain at least one satellite, lengthening the holdover value may prevent the loss of time sync. Refer to 
Section 2 of this document for information on using the GPS Qualification Log and Alarm Log to determine 
how often the NetClock is going into holdover (or possibly even losing Time Sync). 
 
If it is physically impossible to install the antenna in a window that doesn’t have any tinting or screening on 
or in the glass, or if physical obstructions prevent the antenna from being able to see enough of the sky to 
track satellites, contact our Spectracom’s Sales department at US +1.585.321.5800 to discuss replacing the 
window-mount antenna and cabling with an outdoor antenna, cabling, and surge suppressor. 
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TECHNICAL SUPPORT 

 
If you have any questions about your Spectracom equipment, please contact Spectracom Technical 
Support for assistance.  Technical Support is available Monday through Friday from 8:00 a.m. to 5:00 p.m. 
EST.  Support is available by phone and through e-mail.  Contact Keith Wing at US +1.585.321.5823, Dave 
Lorah at US +1.585.321.5824, or via e-mail at techsupport@spectracomcorp.com . 


