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The first measurement is typically to test the cable without the antenna connected. Connect a 50 ohm load to the 
end of the cable in place of the antenna. A DTF measurement is achieved by performing a sweep in the frequency 
domain and the data is transformed to the time domain using an inverse FFT. Distance information is obtained 
by analyzing how much the phase is changing when the system is swept in the frequency domain. The frequency 
sweep band may be wider than the tuned frequency range of the antenna which is why it is better to perform  
the initial cable test with a load. The DTF distance range and resolution are dependent on the sweep range and  
number of data points. Since most users know the approximate length of the cable under test, it is most  
convenient to use the DTF AID tool to configure the sweep range and number of points automatically.

To perform a DTF measurement on the Field Master Pro MS2090A using the Site Master S331P, in the CAA mode, 
select MEASURE\MEASUREMENT\DTF return loss. DTF VSWR is an alternative view of the same measurement 
using VSWR as opposed to dB return loss as the Y axis units. Once in DTF mode, it is necessary to enter the  
characteristics of the specific cable under test. Press FREQ/DIST\DISTANCE\DTF AID.

Enter a STOP DISTANCE that is slightly longer than the estimated length of the cable, for example if testing a 20 
meter cable, enter a stop distance of 25 meters. The usable distance is a function of the frequency span and  
number of data points. Increasing the number of data points and decreasing the sweep span both have the effect 
of enabling a longer cable to be tested.

In the example below, the start and stop frequencies are set to 3.4 GHz and 3.7 GHz and the number of points to 
517, which enables cables to 257 meters to be tested. The stop distance of 25 meters ensures the display trace 
only shows the distance of interest.

Distance and amplitude accuracy requires knowledge of the specific cables propagation velocity and  
insertion loss. Propagation velocity is a term used to define the speed of RF signals in the specific cable  
relative to the speed of light in a vacuum. Propagation velocity values for coaxial cable(s) are always less  
than 1, for example the 123-14FF cable used in these measurements has a propagation velocity factor of 0.70.  
The Field Master Pro MS2090A has a library of settings for common cable under CABLE LIST, but if the cable  
under test is not included in the library the values must be entered manually using the CABLE LOSS and  
PROP VEL keys.

Having configured the DTF measurement, exit the DTF AID and connect the Site Master S331P test port to the 
start of the cable run to view the return loss against distance trace. Markers and limit lines are configured in  
the same way as for return loss measurements described earlier. Positioning a marker on the highest signal  
identifies the distance along the cable to the largest reflection. Once the highest magnitude reflection has been 
identified investigative action can be taken to understand the cause. Typically, this may be a loose or damaged 
connector or a kink in the cable outer conductor due to a bend radius being too tight.

This Screen Shot Shows the DTF AID Screen Helps Optimize the Trace Resolution and Range Setup
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Additional measurements such as cable length and DTF with the antenna attached are simple extensions of the 
standard DTF measurement.

The measurement resolution can be enhanced by increasing the span of the frequency sweep. This is typically 
acceptable when testing just a cable, but wider spans may extend beyond the frequency range of any antenna  
in the system. For this reason, caution should be taken when viewing the reflection from the antenna if the span 
has been set wider than its frequency range.

Use the MEASURE\DISPLAY LAYOUT\HORIZONTAL SPLIT key to configure the simultaneous viewing of return  
loss and DTF. This provides the most comprehensive overall summary of the cable and antenna performance.

In This Screen Shot the DTF Trace is Highlighting the Jumper Cable Connector to the Antenna

This Screen Shot Shows the Simultaneous Display of Return Loss and DTF

Summary
The Field Master Pro MS2090A includes a broad range of features to support all aspects of new LTE and  
5G base station installation. In addition to modulation quality and coverage mapping measurements, the  
addition of a Site Master S331P cable and antenna accessory provides a comprehensive instrument for all  
the key measurements a field technician requires.
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