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ABSTRACT

As the number of Machine Type Communication Devices (MTCDs) is rapidly increasing in Fifth Generation
(5G) and Sixth Generation (6G) systems, it is expected that a large number of MTCDs will simultaneously
attempt to connect to the next generation Node B (gNB). In such a mMTC environment, the number of
preamble collisions where two or more MTCDs select the same preamble will increase, leading to the reduced
connection success rate and increased latency. In this paper, in order to reduce the probability of preamble
collision, we propose a Semi-Orthogonal Random Access (SORA) where each MTCD transmits its Radio
Resource Control (RRC) connection request through Semi-Orthogonal Multiple Access (SOMA) using the
properties of the massive Multiple-Input Multiple-Output (MIMO) system. We provide the detailed signaling
procedures for each step between the MTCDs and the gNB, and through simulation, we show that SORA

achieves a higher access success rate in the mMTC environment compared with the existing techniques.
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Fig. 1. SORA procedure
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Table 1. SOMA decoding algorithm
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2 if i=1 then

3 Estimate _(31 from y, using the MMSE
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9,Y;
7: ‘Td,,,,x jL[
3: v =y —flﬂcf,,
% v =y,
10: end for
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12: end if
13: else
14: if i=R+1,---,R+D then
15: for j=1,--,R do
9Y;
16: T, = #
17: :&;‘, =Y _S;fl"dH/,
18: v =,
19: end for
20: end if
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22:  end for
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7} Felxlvkar sixk MTCD9] 7} 4158 SINR 5= 3
$3ke] n oAto]™ gNB+= RRC <14 24 #A#| t]
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Table 2. Simulation parameters

Component Value

Scenario Urban micro

Network layout Hexagonal single cell

Inter Site Distance 500m
FFT size Npgp 4096
TA section distance
A 2.9m
TA
Number of symbols u
Q
Number of 1o
subcarriers NV
Minimum distance
between each MTCD 20m
and gNB
Number of preambles 12

Preamble codebook Walsh-Hadamard

Preamble transmission
20dBm
power

. uncorrelated Rayleigh
Fading model

fading

Path loss factor 3.8
Speed of light 3x10°m/s

SINR threshold 7 —8dB
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