
Diurnal of Transatlantic TWSTFT
• The diurnal worsened with the chip-rate and 

bandwidth reductions using the T-11N satellite
– 2.5 MChip/s codes with 3.7 MHz bandwidth on IS-3R 

(February 6, 2008 – July 26, 2009)
– 1 MChip/s codes with 2.5 MHz bandwidth on T-11N

(July 27, 2009 – July 26, 2011)
– 1 MChip/s codes with 1.6 MHz bandwidth on T-11N

(July 27, 2011 – current)
diurnal is shown in most of transatlantic links, at most time, with 
peak-to-peak variation of 1 ns or larger

(all these changes also involved changes in up and down link frequencies)
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→ The diurnal comes from a combination of effects
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• Where does the diurnal come from?
– the temperature effect
 delay variation of earth station equipment
 variation of code signal reflections between equipment caused by 

impedance mismatch (frequency dependent)
 different temperature coefficients of two transatlantic transponders

– Interference of code signals transmitted at the same time
– Interference from neighboring signals

uplink frequency +4MHz, downlink frequency 
+20MHz when reduced BW to 1.6MHz

1MChip/s code with 2.5MHz BW on 
T-11N, 2010-06-21 – 2010-07-06
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• How to mitigate the diurnal?
– Temperature control outdoor earth station equipment
– Better impedance match to reduce reflections
– Try different frequency offset for TX signals transmitted at the 

same time
– Turn off MODEM TX when not making measurement
– Using SAW filters to reduce the interference from neighboring 

signals


