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Implementation of Different Bandwidth Digital Group Delay Test Technology

for Telecommunication Satellite
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2. School of Information & Electronics, Beijing Institute of Technology, Beijing, 100081, China)

Abstract ; The group delay characteristic is the important test item of transponder payload in telecommu-

nication satellite, and the digital method of group delay test is mainly used for the level of 10MHz band-

width transponder test. With the development of satellite payload technology, the bandwidth of commu-

nication is also diversified rang from narrowband transmission of military satellites (level of 10kHz

bandwidth) to high-throughput satellite (level of 100MHz bandwidth). The difference of the transpon-

der bandwidth puts forward higher requirements for group delay test system design. Through theoreti-

cal analysis, MATILAB simulation and hardware test and verification, the paper is mainly to optimize

the algorithm and parameter of test technology to meet the different transponder bandwidth test require-

ments.
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Fig. 2 MATLARB simulation path link of digital group delay test
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Tab.1 Simulation conditions for the change of delay with

modulation frequency
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Fig. 3 Relationship of group delay error and modulation freqency in simulation 1
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Fig. 4 Relationship of group delay error and modulation frequency in simulation 2
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Tab.2 Simulation conditions for the change of group
delay with other parameters
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Fig.5 Simulation results of the change of group de-

lay test error with system frequency offset
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Tab.3 Simulation conditions of group delay with SNR
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Fig. 6 Simulation of group delay error with SNR change
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Tab. 4 Optimized parameters of MATLAB simulation ac-

cording to different bandwidths
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Tab.5 Verification results with different bandwidths simulators
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