DEBEris

=i 21-46-01-08

The Journal of Korean Institute of Communications and Information Sciences *21-01 Vol.46 No.01

https://doi.org/10.7840/kics.2021.46.1.61

5G YIES] A
W-291% 71%S 259
G849 AFA = nhy

dT- . A4, oA

Enhanced Random Access Process
Using Beam-Switching Techniques in
5G Networks

Jun-Woo Won®, Kyoung Min Kim",
Tae-Jin Lee’

=2 4

= "o

Sheix] 34e] Apakelm ye sk e 9
gl

28] A& AQAAEE AaATE AE s

Key Words : 5G  Network, Random  Access,
Beamforming, Beam-Sweeping,
Beam-Switching

ABSTRACT

In a conventional Random Access (RA) process
which uses the beamforming techniques, User
Equipments (UEs) transmit preamble messages
through a  beam-switching method, and the
Connection Request (Msg3) message through an
optimal up-link beam determined during the
preamble message transmission. In the conventional
process, UEs cannot avoid a Msg3 collision when
they select the same preamble and transmit the
Msg3 at the same resource with the other UEs.
Furthermore, perceiving the Msg3 collision, UEs
perform a re-access procedure from selecting a new
preamble to transmit the Msg3 at other resources.
In this paper, we propose an enhanced RA process,
which transmits preamble messages through a
random beam-sweeping method and Msg3 through a
random beam-switching method. In the proposed
process, UEs which have selected the same
preamble can avoid the Msg3 collision since they
can transmit the optimal up-link beam containing
the Msg3 at different times. Additionally, for the
message collision, UEs perform the re-access
procedure from the Msg3 retransmission since the
Msg3 collision can be avoid by changing the
beam-switching  sequence. =~ We  confirm  the
performance of the proposed RA process by the

simulation.
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Table 1. Simulation Parameter

Parameter Value
Number of UEs in a sector, N, 1~151
Number of BS‘s beams, B, y; 8
Number of UE‘s beams, B, 8
Number of preambles, N, 54
Number of division time of gNB, Dy, 1,2, 4,8
Random beam-sequence setting time, 7. |8 ms
Transmission time of preamble, 7', 1 ms
Processing time of preamble, 7', 2 ms
Transmission time of RAR, 7., 1 ms
Transmission time of Msg3, T, 3 ms
Transmission time of Msg4, T, 1 ms
Response Time of RAR, Wy, 8 ms
Response Time of Msgd, W, 8 ms
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