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In this research, we focus on Non-Orthogonal Multiple Access (NOMA), a core

technology of the fifth-generation mobile communication system (5G), and propose the hybrid multiple
access scheme simultaneously using NOMA and Orthogonal Multiple Access (OMA) within the band in

order to overcome the problem of degrading the performance of NOMA in the case of small channel gain

difference between users. In addition, in anticipation of future diversification of wireless

services, we propose a resource allocation method that considers not only users®™ propagation path
information but also their diverse throughput requirements. Performance evaluation through computer

simulations showed that in the multi-cell environment specific to mobile communications, the

throughput performance of the proposed method is better than that of the cases using only NOMA or

only OMA.
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(Ultra-reliable and Low-
latency Communications)
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Resource pattern selection based on actual throughput
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NOMA OMA Total bandwidth 20 MHz
NOMA OMA Transmit power 12W
Number of multiplexed users 3
Number of cells 37 (Frequency reuse factor = 1)
1 Cell radius 1000 m
Path loss model L=d33(dinm)
NOMA Channel model Rayleigh fading channel
Thermal noise density —174 dBm/Hz
Noise figure 10dB
afpa = 025
SINR (Signal-to-interference-plus-noise Ratio)
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Traffic model Poisson
Average arrival rate [packet/ms] 8 3
Packet size [byte] 200-1000 32
Number of users 10 10
3 TTI 1ms
1 2

eMBB URLLC 2



8 eMBB
600 byte (1)
NOMA
URLLC
NOMA
My 7 : 72
- FRF =1
[ EPA (apa=0.25) [ FPA (agpa = 0.25)
L=d33(d p S
§ 0.8+ Rayleigh(fac;;:lgghannel /" - 5 0.8+ LRayli. i;,h ggdlﬁlg]ghalmel ' i/ a
3 ' = £
2 2 i
Z 0.6F 13 0.6 i -
=) 1A i
[0 0] )
2 E 4
E 0.4+ 1% 0.4f //,/ -
= 1= 4
g P d g 0.2 f{ﬂ/ p d
- - - 7, — Propose: —
© 0.2 - —Cm?lftional © ’ :.';' ----Cong/entional
-——NOMA - B -—-—NOMA
_.._()MA = OMA
1 L 1 1 | | L
0 2 4 6 8 10 12 0 0.1 0.2 0.3 0.4
System Throughput [Mbps] System Throughput [Mbps]
(a) eMBB (b) URLLC
8
(3)
2) MRT
10 MHz 1
2 4 1 2
9 eMBB
N 2 4 NOMA OMA
NOMA OMA
NOMA OMA
eMBB
—_ 20 T T T T T T
eMBB URLLC & §§F=1 0o
L FPA (agpa=0. -
= Lo iy AN
eMBB = 15F Rayleigh fading channel
=
=
50
8
=10
F
Nt E
L
25
wn —O— Proposed
'§ _D_g(glﬁzfgtional i
NOMA ﬁ -7~ OMA
O |
0.2 0.4 0.6 0.8 1

Packet Size of eMBB [Kbyte]



F. Tanaka, H. Suganuma, and F. Maehara Volume 11 Issue 6

Impact of multiple antennas on hybrid multiple access scheme employing NOMA and OMA 2022
simultaneously considering user request

IEICE Communications Express 342-348

DOl
10.1587/comex.2022XBL0039

B-5-61

2023

F. Tanaka, H. Suganuma, and F. Maehara

Hybrid multiple access scheme using NOMA and OMA simultaneously considering user request

Proc. 24th International Symposium on Wireless Personal Multimedia Communications (WPMC 2021)

2021

F. Tanaka, H. Suganuma, and F. Maehara

A study on impact of multiple antennas on hybrid multiple access scheme employing NOMA and OMA simultaneously considering
user request

B-5-76

2022




Beyond 5G

RCS2021-262

2022

Y. Kumagai, N. Gonda, Y. Shimbo, H. Suganuma, and F. Maehara

Deep learning based hybrid multiple access consisting of SCMA and OFDMA using user position information

Proc. 2021 Int. Conf. Artificial Intell. Inf. Commun. (ICAIIC 2021)

2021

H. Suganuma, H. Suenaga, F. Maehara

Hybrid Multiple Access Using Simultaneously NOMA and OMA

Proc. 2019 International Symposium on Intelligent Signal Processing and Communication Systems (ISPACS)

2019

N. Sasaki, F. Tanaka, S. Saito, H. Suganuma, and F. Maehara

Hybrid Multiple Access Scheme Employing NOMA and OMA Simultaneously Under Non-uniform User Distribution and Multiple
Transmit Antennas

Proc. 2023 Joint European Conference on Networks and Communications & 6G Summit (EUCNC/6G Summit)

2023







