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ABSTRACT

In this paper, we propose a 16-QAM carrier recovery loop which is suitable for the implementation of

Inmarsat M4 system receiver. Because the frequency offset of 924 Hz on signal bandwidth 33.6 kHz is
recommended in Inmarsat M4 system specification, carrier recovery loop having stable operation in the channel
environment with large relative frequency offset is required. the carrier recovery loop which adopts only PLL
can’t be stable in relatively large frequency offset environment. Therefore, we propose a carrier recovery loop
which has stable operation in large relative frequency offset environment for Inmarsat M4 system.

The proposed carrier recovery loop employed differential filter-based noncoherent UW detector which is robust
to frequency offset, CP-AFC for initial frequency offset acquisition using UW signal, and 16-QAM DD-PLL for
phase tracking using data signal to overcome large relative frequency offset and achieve stable carrier recovery
performance. Simulation results show that the proposed carrier recovery loop has stable operation and satisfactory

performance in large relative frequency offset environment for Inmarsat M4 system.
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X 1. Inmarsat M4 A]28 AY
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16-QAM NDA-PD HAlellA A== 45 A9
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Logp fRer (FOD)

2% 14, W 3] daelE A 5

AFE inmarsat M4 A]2Bl2] carrier recovery
FIE= 27 carrier recovery °]&ell detection
UW Al&5 o]43le] CP-FDD A9 AFC 24
< 5% 7] Fo 34 2F H doly ARE
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FHE 8= UW detection, AFC 212]3 PLL
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