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Approximation of Success Probability
for Uplink Random Access in
Cellular-Based Wireless IoT Networks
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ABSTRACT

While a random access is regarded as a key
access method for wireless IoT (Internet-of-Things)
networks such as LPWA (Low Power Wide Area),
this letter proposes the approximation method of
success probability for uplink random access in
cellular-based wireless IoT networks. The numerical

results demonstrate that the proposed approximation

method well traces the original performances and it
facilitates the design of a key network parameter

such as the density of data collectors.
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Fig. 1. Cellular-based uplink random access wireless IoT
networks
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Table 1. Simulation parameters & their value
Notation Description Value

B Bandwidth 0.125 MHz
T
A Number of data collectors -
o Number of UEs -
v Transmit probability -
M Number of RBs 10
A Path loss at a unit distance 1
e Path loss exponent -
o Noise power per hertz -174 dBm
o Normalized noise power o/ Ap
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Fig. 2. SINR approximation performances
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Fig 3. Design of A for meeting SINR requirement
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