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ABSTRACT

In this paper, we investigate multi-preamble based random access (RA) technique for the 5th generation
(5G) ultra-reliable and low-latency (URLLC) scenario. A key feature of the multi-preamble based RA technique
is to enable each of terminals to simultaneously transmit a number of preambles at a given RA opportunity,
which is effective to improve the survivability of each of preambles. In this case, the RA procedure can be
succeed when at least an RA preamble among multiple RA preambles exists which does not experience any
preamble collision. However, due to the transmit power budget, the preamble detection performance may be
degraded, and, thus, we have to thoroughly analyze and evaluate the performance of the multi-preamble based
RA technique from the perspective of cross-layer. We analyze our proposed technique in terms of the RA
success probability and perform extensive simulations to verify the superiority of our proposed technique. We
verify that our proposed technique is effective to improve the RA success probability while improving the

latency performance.
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