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ABSTRACT

Long Term Evolution device-to-device (LTE D2D) is a key technology to mitigate data traffic load in a
cellular system. It facilitates direct data exchange between neighboring users, which is preceded by D2D
discovery. Each device advertises its presence to neighboring devices by broadcasting its discovery message. In
this paper, we develop a mathematical analysis to assess the probability that discovery messages are successfully
transmitted at the D2D discovery stage. We make use of stochastic geometry for modeling spatial statistics of
nodes in a two dimensional space. It reflects signal to noise plus interference ratio (SINR) degradation due to
resource collision and in-band emission, which leads to the discovery message reception probability being
modeled as a function of the distance between the transmitter and the receiver. Numerical results verify that the
newly developed analysis accurately estimates discovery message reception probabilities of nodes at the D2D

discovery stage.
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