=& 09-34-03-10 gFE A 83 = E ] °09-03 Vol 34 No. 3

dloly =% 5 —H '%—‘l"] HzE A s 2
T FA3E AA

A5 vk 2} L* zAe] A Sl

-1 y O o jud

ot

Design of an Efficient Initial Frequency Estimator based on
Data-Aided algorithm for DVB-S2 system
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ABSTRACT

This paper proposes an efficient initial frequency estimator for Digital Video Broadcasting-Second Generation
(DVB-82). The initial frequency offset of the DVB-S2 is around +5MHz, which corresponds to 20% of the symbol
rate at 25Msps. To estimate a large initial frequency offset, the algorithm which can provide a large estimation
range is required. Through the analysis of the data-aided (DA) algorithms, we find that the Mengali and Moreli
(M&M) algorithm can estimate a large initial frequency offset at low SNR. Since the existing frequency estimator
based on M&M algorithm has a high hardware complexity, we propose the methods to reduce the hardware
complexity of the initial frequency estimator. This can be achieved by reducing the number of autocorrelators and
arctangents. The proposed architecture can reduce the hardware complexity about 64.5% compared to the existing

frequency estimator and has been thoroughly verified on the Xilinx Virtex II FPGA board.
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