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Two-Way Satellite Time and Frequency Transfer (TWSTFT) is the most accurate long distance
time transfer method to date, enabling ns-level clock comparisons at intercontinental scales. By
relying on differenced pseudoranging observables reflected via a geostationary satellite, active (Tx
& Rx) TWSTFT cancels common sources of systematic error, notably atmospheric delays and
uncertainties in the satellite position. Nonetheless, the complexity of operations and the high costs
of equipment and transponder access limits its use to a few UTC(K) laboratories.

This study aims to broaden the access to UTC(K) signals to passive (Rx-only) users equipped
with non-specialized instruments, such as Software Defined Radio (SDR) receivers. Similarly to
Ref 1, ranging measurements collected at the active TWSTFT network are processed in an Orbit
Determination (OD) filter to determine the satellite ephemeris and station hardware delays,
yielding residuals of ~1m over a 3-month timeline. Subsequently, pseudoranging measurements
to passive users are corrected for the dynamic path and atmospheric delays to enable a direct
comparison of the user clock with one of the UTC(k) of the active TWSTF network. Preliminary
results show passive TWSTFT data, smoothed over 1 day, are in agreement with active
TWSTFT results with a residual noise of ~1 ns.

The current limitations of the proposed method 'y
concern the tropospheric calibration model, = _I‘.ri
whose fidelity tapers off when mapped to low L
elevation angles, and the uncertainties on the
station positions, inducing daily modulations on
the estimated hardware delays. Orbit-keeping
maneuvers, occurring twice per day, interrupt the , ‘
coherency of the OD solution and thus the e e
continuity of service. Ongoing efforts are = ST e et iew
focused at estimating the AV of such maneuvers

for real-time implementation, and foresee an in-
field experimentation with a mobile (SDR-
equipped) passive TWSTFT user station. The
end goal is the development of passive TWSTFT ~ ™°
synchronization to UTC(k) for timing users, as o SO

an alternative to GNSS for enhanced timing  1qq. post-fit ranging residuals of TWSTFT satellite.
resiliency, resistance to jamming and multipath.  gottom:  Active vs passive TWSTFT UTC(IT)-
UTC(SP), with respective rms difference.

Phase Offset [ns]

! Rieck, C., Jarlemark, P., & Jaldehag, K. (2018, April). Passive utilization of the TWSTFT technique. In 2018
European Frequency and Time Forum (EFTF) (pp. 263-269). IEEE.

155


mailto:michaelkimon.plumaris@uniroma1.it

	MAIN MENU
	Search
	Print
	View Full Page
	View Page Width
	Abstracts


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.268 x 11.693 inches / 210.0 x 297.0 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20140918080338
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     675
     320
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 1
     Trim: none
     Shift: move down by 1.80 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     320
     Fixed
     Down
     1.8000
     0.0000
            
                
         Both
         1
         SubDoc
         1
              

      
       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

 HistoryList_V1
 qi2base



