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Introduction 
 
The LabSat is a dedicated Global Positioning System (GPS) Global 
Navigation Satellite System (GNSS) signal simulator with RF record and 
playback facilities, enabling real world GPS testing to take place in the 
laboratory.  The LabSat is small and rugged, allowing it to be used in the 
field to continuously record the RF GPS signal in a digital form which can 
then be replayed at a later date. 
 
LabSat is ideal for almost any kind of GPS development, e.g. GPS 
engines, GPS enabled Smartphones, Portable Navigation Devices, GPS 
tracking systems and much more.  It is also very well suited to production 
line testing as it can represent a real world test as well as a carefully 
simulated scenario. 
 
To cover all testing requirements, replay scenarios can also be generated 
directly using the Racelogic SatGen software.  LabSat works with the L1 
(1575.42MHz) signal and has no limit to the number of satellites that can 
be logged.  

 
 

 
 

 

¶ Ability to replay data allows repeatable testing of GPS receiver 
capabilities such as: 

-  Sensitivity ï Tracking and Acquisition  

-  Time To First Fix (TTFF) ï Cold, Warm and Hot Start 

-  Position Accuracy and Repeatability 

-  Tracking Accuracy and Repeatability 

-  Reacquisition Time  
 

¶ Real world GPS effects can be seen in test scenarios 

-  Multipath 

-  Drop-outs 

-  Tree coverage 

-  Adverse Terrain Effects 

-  Atmospheric effect 
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Operation 
 
Depending on model type, the LabSat is able to record RF data directly 
from an active antenna and store the data on a hard drive or generate 
GPS RF signals from data stored on a hard drive.  
 
There are two RF ports on the LabSat these are marked ANTENNA and 
RF OUT. The ANTENNA socket is used to connect an active GPS 
antenna when recording data. During recording, the RF OUTPUT port is 
switched off to ensure that it does not interfere with the recorded data. 
 
The RF OUTPUT port is used to connect the LabSat to the GPS system 
under test. The output signal of the LabSat is at a nominal level of -85dBm 
when replaying previously recorded data. Using the PC software, it is 
possible to attenuate the LabSat output by up to 30dBm giving a signal 
power range of -85dBm down to -115dBm.  Adjustment to the output 
attenuation is made using the slider control in the LabSat software. With 
the slider at the lowest position on the screen, attenuation is 0dB meaning 
0dB of attenuation on the nominal -85dB output.  As the slider is moved 
along, the attenuation increases, reducing the output level accordingly.  
 
When replaying RF data into a GPS engine, it may be necessary to 
increase attenuation in order for the GPS engine to acquire satellite data. 
 
It is also important to note when replaying previously recorded GPS data, 
that it may be required to cold start the GPS engine under test.  This is 
because GPS engines often rely on downloaded almanac data to 
determine which satellites to look for at a given date and time. A cold start 
of the GPS engine should clear any stored almanac data, forcing the GPS 
engine to look for all satellites. 
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LabSat Equipment  
 
Standard equipment 
 
Part Number Description 

RLLSx01  

LS01 LabSat Main Unit 

LSHDD01 LabSat Scenario Hard Disk Drive 250GB USB Drive 

RLVBACS020 Mains Power Supply 

RLCAB042 USB óAô to USB óBô Lead - 2m 

RLCAB001 5 Way LEMO to 9 W D Socket 2m  

RLCAB010L Power Cable - 2 Way LEMO to vehicle 12V socket 

RLVBACS001 GPS Magnetic Mount Active Antenna (not applicable to replay-only LabSat ) 

RLACS113 LabSat Carry Case 

RLCAB071-1 RG174 - 1M (SMA Plug to SMA Plug) Cable 

RLCAB082-1 RG174 - 1M (SMA Plug to MCX Plug) Cable 

RLCAB083-1 RG174 - 1M (SMA Plug to MMCX Plug) Cable 

RLCAB084-1 RG174 - 1M (SMA Plug to TNC Plug) Cable 

CDRLLS LabSat Software CD 

LS01MAN LabSat  Manual 

RLLSCAL Calibration Certificate 

 
Optional equipment 
 
Part Number Description 

RLLSIM01 Interface Module for CAN Bus Input / Output 

RLLSIM02 Interface Module for RS-232 Input / Output 

RLLSIM03 Interface Module for RS-422 or RS-485 Input / Output 

  

RLLSSGSW SatGen Software - GPS signal creation software 

RLLSSGSWG SatGen Software ï GPS / GLONASS scenario creation software.  (Please contact Racelogic for details) 
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Connector overview 

 

 
  

Connector Description Comment 

USB High speed USB 2.0 link Transfers data to and from PC 

PWR 12 volt DC Power Supply Input to LabSat 

AD1 - Reserved for future use 

AD2 Digital Input Digital Input 1 ï TTL Input ï used to mark events during GPS recording 

D OUT Digital outputs 1 & 2 Digital output 1 used to replay digital/trigger events 
Digital output 2 outputs 1PPS TTL pulse when internal GPS engine has satellite lock during replay 

CAN NMEA Output RS232 / CAN Bus RS232 outputs NMEA from internal GPS engine during replay /  CAN Reserved for future use 

SER RS232 / Interface modules Firmware upgrade / Connection of interface modules 

RF OUT GPS simulation RF output GPS L1 Transmission during replay mode 

ANTENNA GPS Active antenna input Used when recording GPS signal 
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PC Requirements 
 
 The LabSat uses a USB 2.0 HI-SPEED interface for data transfer.  
 
Minimum recommended specification for the desktop or laptop PC to be used with the LabSat. 
 

¶ Intel
®
 Core2Ê Duo 1.6GHz 

¶ 1GB RAM 

¶ 250GB Hard Drive 

¶ Microsoft Windows
®
 XP Pro or Windows Vista

®
 Business 

 
Minimum recommended specification for the desktop or laptop PC to be used with SatGen software. 
 

¶ Intel
®
 Core2Ê Duo 1.8GHz 

¶ 2GB RAM 

¶ 250GB Hard Drive 

¶ Microsoft Windows
®
 XP Pro or Windows Vista

®
 Business 

 
 

Installing LabSat Software 
 
Configuration and control of the LabSat is performed using the supplied LabSat Software. Before using your LabSat it is necessary to install the software 
which also contains the USB drivers required for communication.  Once this has been done the USB cable should be connected to the LabSat prior to it being 
powered, this allows the configuration of the USB connection from LabSat to the computer. 
 
When you connect to the LabSat via USB for the first time you will be required to install USB drivers, please see the section óConnecting LabSat USBô below. 
 
Insert the supplied CD-ROM into the CD drive of your computer.  An installation dialog will automatically appear; follow the onscreen instructions to complete 
the installation of the setup software. 
 
After installation the CD-ROM can be removed and an icon should have appeared on your desktop that will allow you to start the LabSat software. 
 
 

VBOX Micro with door open 
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Connecting LabSat USB and installing drivers 
 
Prior to powering up LabSat for the first time the USB cable should be connected, this allows the correct configuration of the USB connection from LabSat to 
the computer.  When the USB is connected for the first time you will need to follow the instructions below.  
 
NB: The order in which the connections are made is important. 
 
 

1. Connect the USB cable between the LabSat and the computer. 
 
NB: The LabSat does not need to be powered for these steps as the USB board 
inside the LabSat will obtain power via the USB cable connection to the computer. 

 
2. The computer should now recognise the presence of a new USB device; after a 
short period of time a óFound New Hardware Wizardô window will appear. 
 
Click Next to continue the installation. 
 

3. Click ónextô, with the option óInstall the software automatically (Recommended)ô 
Selected. (See image right) 

 
 

 
4. At the last window click óFinishô to complete the installation.  

 
5. This process will then repeat a second time beginning with step 2. 

 
 
Now connect the LabSat to its power supply.  Your computer should now recognise the unit, and the USB connections will be recognised by the LabSat Setup 
software when started. Double-click the LabSat software icon to start the software. 
 
See the Troubleshooting section if the installation process fails at any stage. 
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Software Overview 
 
The LabSat software is used to control record or replay functions of the LabSat.  The picture below shows the LabSat Record screen. 
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Recording GPS Data with LabSat 
 

NB: Applicable to RLLSC01 and RLLSR01 LabSat Models Only 
 

 
The GPS antenna supplied with the LabSat is a 3.3V active antenna with 28dB gain.  For the best possible signal quality, it is important to maintain a 
clean connection between the antenna and the LabSat.  Before fixing the antenna to the LabSat, ensure that there are no dust particles in either 
connector.  Replacement antennas are available by contacting LabSat or your LabSat distributor. 
 
The antenna is a magnetic mounting type for quick and simple mounting to the vehicle roof.  For optimum GPS signal reception, make sure that the 
antenna is fitted to the highest point of the vehicle away from any obstructions that may block satellite reception.  The GPS antenna works best with a 
metal ground plane underneath (a metallic vehicle roof is perfect for this). 
 
 

Please also note that when using any GPS equipment, a clear sky view is important.  Objects in 
the surrounding area such as tall buildings or trees can block the GPS signal causing a 
reduction in the number of satellites being tracked, or introducing reflected signals that can 
decrease the accuracy of the system.  Note that clouds and other atmospheric conditions do not 
affect the LabSatôs performance. 

 
GPS antennas require a ground plane to operate correctly. This helps to reduce unwanted 
reflections of the GPS signal caused by nearby objects, and usually the metal roof of a vehicle 
performs this function.  However, if a test requires an antenna to be placed either off the vehicle, 
or on a vehicle that does not have a metallic roof, a special ground plane antenna must be used. 
This has an internal ground plane and can operate perfectly without the need for mounting on a 
metal surface.  Ground plane antennas are available from your LabSat distributor (part number 
RLVBACS065). 
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The LabSat is set up according to the diagram opposite. 
 

1. Connect the Active GPS antenna to the RF IN port of the LabSat. 
 
2. Connect the high speed USB cable to the computer on which the 

Scenario data file is to be recorded.  It is possible to connect an 
external USB drive to the computer and stream the recorded file 
directly onto this drive. 
 

3. Connect power to the LabSat. 
 

4. Start the LabSat software. 
 
 
Before recording Scenario data it is important to observe certain criteria, 
failure to follow these precautions may result in satellite data dropouts or 
corrupt data contained within the recorded file. 
 
 

Very Important: Running Background Applications if Logging to Computer 
 
The LabSat has a two second USB buffer, but due to the exceptionally high data rates and processing power utilised by the LabSat USB bus when 
recording GPS L1 data, it is important to have no other applications running on the computer and not to start any other applications whilst the 
LabSat is recording data.  Also make sure you do not start to move windows around, or do anything which takes processing power away from the 
LabSat application, as Windows can occasionally stall for more than 2 seconds when launching/running other applications.  Even though you may 
have multiple USB ports on your computer, in most cases they all share the same bus.  Therefore try to limit any activity using additional USB 
devices. 
 
Recording Data to an External Drive: 
 
It is recommended that any external drive used to record scenarios is formatted in the NTFS format.  The FAT32 format has a file size limit of 4 GB, 
which is equivalent to about 34 minutes of recording.  The USB drives supplied with the LabSat are pre-formatted using the NTFS file format. 
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5. Once the LabSat software is running,  LabSat is now ready to record data. 
 

6. Click the Browse Button.  The user will be prompted to enter the filename and choose the location of the recorded file. 
 

7. Click the Record Button.  The REC Light on the front panel of LabSat will start to flash, indicating that LabSat is recording GNSS RF data. 
 

8. As the LabSat begins to record data the Duration timer will indicate the length of scenario recorded and the Filesize will begin to increase. 
 

 

 

Scenario Path 
and File Name 

Scenario 
Duration Timer 

Record Mode 
Selected 

Record 
Button 

Scenario File 
Size Indicator 

Browse 
Button 
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9. The Advanced Recording Control allows users to pre-select either a fixed recording time or a fixed recording file size.  The default option is 
continuous recording.  In the example, below, a fixed scenario time of 2 minutes 10 seconds has been selected.  The scenario record time may also 
be limited by selecting a maximum file size for the recorded scenario.   

 

 
 

10. Click Stop, to stop recording GNSS RF data 
  

Advanced Recording 
Control Fixed Time 

Recording 
selector 

Fixed File Size 
Recording 
selector 
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NB: Satellite Lock 
 

There is no óacquisition timeô as such when recording data with the LabSat as it is recording the complete RF signal rather than tracking individual satellites. 
However, when recording data, we recommend that you allow around 5 minutes of stationary recording before moving.  In this way any GNSS engine having 
the scenario played back to it will have plenty of time to lock onto satellites and begin storing almanac data. 
 
NB: LabSat Data Rate 
 
LabSat records RF data over high speed USB at a data rate in excess of 2MB/sec, This means the data files created by LabSat become large very quickly.  It 
is important to ensure that there is sufficient space on the computer or USB hard drive where the recorded data file is to be stored. 
 
 

Recording Data with a Brake Trigger Input or other event 
 
The AD2 connection on the front panel of the LabSat carries a digital input which can be used to mark an event such as a brake trigger event. Contact 
Racelogic for details of hand-held or pedal mounted switches that can be used with LabSat to record events. 
 
When a change occurs on the digital input during a record session, a marker is placed in the recorded GPS data. Two marker types are used, one to signal a 
negative transition on the digital input and the other to signal a positive transition. 
  
During replay of GPS data, the ódigital 1ô output found on connector DOUT pin2 will re-create the events that happened on the digital input pin as the GPS 
data was recorded.  
 
The digital input and digital output signals are also connected to the SER connector on the LabSat to allow connection of the optional interface modules. See 
section Interface Modules for more details. 
 
Note: the digital input on connector AD2 is also connected to the SER connector for use with the signal Interface Modules.  Therefore, it is not possible to use 
the AD2 connector digital input when using one of the Interface Modules. 
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Replaying GPS Data with LabSat 
 

NB: Applicable to RLLSP01 and RLLSR01 LabSat Models. 
 
Any LabSat unit can replay a recorded scenario file to any connected GPS device capable of receiving the L1 GPS signal. 
 
NB: LabSat is designed for direct connection to a GPS receiver via a suitably screened cable. If testing is to be performed on GPS equipment 
without an external GPS antenna connection, it is the responsibility of the user to ensure that this is done in a fully RF screened environment. 
Contact Racelogic for more information. 
 
The LabSat is connected as illustrated in the diagram below: 
 
Connect the high speed USB cable from the LabSat to the computer the Scenario data 
file will be replayed from. 

 
1. Connect power to the LabSat, and the recipient GPS device. 
 
2. The LabSat comes supplied with a number of adaptor cables which allow 

connection to a number of GPS devices. Select the appropriate antenna cable 
for the device to be connected. 

 
3. Connect the RF-Out connector of the LabSat (illustrated Right) to the GPS 

antenna input of the device. 
 

4. Start the LabSat software. 
 

5. The LabSat is now ready to replay GPS data to the DUT (Device Under Test).  Select the Replay Mode tab on the LabSat (See below).  The LabSat 
is now ready to replay GPS RF data. 

 
6. Once the GPS device is powered and ready to receive data, press the Browse button to locate and select the scenario required for the test.  The Info 

button will display a summary of the scenario. 
 

7. Click the Play button to start scenario replay on LabSat. 
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8. The progress bar gives a visual indication of the current progress through the scenario file being replayed. 
 

9. The total duration of the scenario selected, and the progress of the scenario replay are also shown on the LabSat software, above. 
 

10. The replay of the file can be stopped and restarted by pressing the óStopô button then the óPlayô button at any point during Playback. 

Browse 
Button 

Play Button 

Info 
Button 
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Replay 
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