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ABSTRACT

In this paper, we introduce system and channel modeling for an underwater ad hoc acoustic network with n
regularly located nodes, and then analyze capacity scaling laws based on the model. A narrow-band model is
assumed where the carrier frequency is allowed to scale as a function of n. In the network, we characterize in
attenuation parameter that depends on the frequency scaling as well as the transmission distance. A cut-set upper
bound on the throughput scaling is then derived in extended networks having unit node density. Our result
indicates that the upper bound is inversely proportional to the attenuation parameter, thus resulting in a
power-limited network. Furthermore, we describe an achievable scheme based on the simple nearest-neighbor
multi-hop (MH) transmission. It is shown under extended networks that the MH scheme is order-optimal for all

the operating regimes expressed as functions of the attenuation parameter.
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