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Analysis of Narrow-Band IoT Coverage Enhancement

Based on Repetition and Retransmission

ZHANGYi-han', LI Peng's PU Dan’,
WANG Shi-gian', LI Hui-xuan', XIE An-bang'

1. State Grid Henan Economic Research Institute, Zhengzhou 450052 , China ;
2. College of Microelectronics and Communication Engineering , Chongging University s Chongging 400030 s China

Abstract; In NB-IoT (narrow band Internet of things), repetition and retransmission can enhance its cov-
erage. For the randomly deployed terminals and base stations, a preamble detection probability model
based on random geometry and a collision probability model based on multi-band and multi-channel slotted
ALOHA are established to study the coverage enhancement of repetition and retransmission. The detec-
tion probability of the base station for the preamble and the competing success probability of terminal to
channel are analyzed. The random access success rate and average access delay of the terminal are derived.
A simulation analysis is carried out based on the 3 coverage categories of NB-IoT, and its results show that
the detection probability increases with the repetition times, but the repetition times have no significant
effect on the random access success rate. The random access success rate increases with the increase of re-
transmission times and the available channel numbers. The simulation results for the 3 coverage categories
of NB-IoT show that the average access delay can meet the maximum tolerable delay requirement even in
extremely severe application scenarios.

Key words: NB-IoT (narrow band Internet of things); coverage enhancement; detection probability; com-

peting success probability; random access success rate

REHE ke



