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Abstract The performance of high-speed underwater acoustic (UWA) communications is greatly limited by
the severe doubly-spread characteristics of the underwater acoustic channel. For the demand of short-range
high-speed underwater acoustic communication technology, in this paper, an UWA millimeter wave (mmWave)
communication receiver is proposed for single carrier (SC) UWA communication. The proposed SC UWA

mmWave communication is based on the super-Nyquist transmission technology and high-order modulation
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technology. The super-Nyquist transmission technology and high-order modulation bring great challenges to

the receiver as follows: (1) super-Nyquist transmission technology introduces severe inter-symbol interference

(ISI), (2) symbol detection of high-order modulation systems requires high accuracy of channel estimation. In

order to address the above problems, an iterative channel estimation is proposed for a soft feedback based

DFE. Simulation results show that the proposed receiver can achieve an error-free transmission at 15 dB under

the condition of more serious multi-path fading channel when 128QAM high-order modulation is adopted.

The pool test also demonstrates that the net data rate of 900 kbps can be achieved under the condition of

slow motion of the transmitting platform when the communication bandwidth is 300 kHz, the communication

symbol rate is 300k symbols/second for 64QAM modulation, and the corresponding spectrum utilization rate

is up to 6 Bits/second/Hz.

Key words Underwater acoustic millimeter communication, Channel estimation, Channel equalization,

Iterative receiver, Precoding
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