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Abstract: In the Device-to-Device (D2D) communication assisted Narrow Band Internet of Things (NB-IoT), in
order to maximize the transmission success probability, the D2D relay device needs to reserve more
communication time slots (multiple retransmissions can be allowed to increase the transmission success
probability). However, this increases significantly the power consumption of the User Equipment (UE),
especially in the case of poor channel conditions or severe interference. An optimization problem based on the
relay and energy consumption models is constructed to seek a compromise between transmission success
probability and energy consumption, and a communication slot optimal configuration algorithm based on
dichotomy is proposed in this paper. The numerical results show that the larger number of reserved time slots
can lead to an excessive increase in energy consumption without significantly increasing the transmission
success probability. Compared with other algorithms such as multi-relay transmission, random relay
transmission and 100% successful transmission, the proposed reserved time slot optimal configuration algorithm
can obtain the least energy consumption and almost the highest transmission success probability (it is only
lower than that under 100% successful transmission scheme).
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