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A Study on Inter-Vehicle Cooperative Transmission Method
Using Full-Duplex Communication

YOSHIKI KATO™ EIJI OKAMOTO'!

Abstract: High-quality wireless communication is indispensable for the realization of autonomous driving. However, when a
vehicle is far away from a base station, the communication quality is degraded due to large propagation loss. We have studied a
cooperative transmission method between vehicles that suppresses the radio wave attenuation by relaying the signal of the distant
vehicle to another closer vehicle for transmission. However, the conventional cooperative transmission method uses half-duplex
communication, and the throughput is half of that when vehicles transmit directly to the base station. Therefore, in this paper, we
propose a method to apply full-duplex communication to inter-vehicle cooperative transmission, which has almost the same
throughput as that of direct transmission, and show that this method has excellent transmission efficiency by numerical simulations.
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far terminal: FT  direct terminal: DT relay terminal: RT  base station: BS  quadrature phase shift keying: QPSK
serial to parallel: /P parallel to serial: P/S Inverse fast fourier transform: IFFT fast fourier transform: FFT
guard interval: Gl frequency domain jon: FDE ~ Self interference cancellation: SIC
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Wik %217 9 854, RT OALER FI-RT O F v Rk
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DY) RT Z#RIRLAT Y v 75179 Z & C, Wifasih
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HOBIREIT ). TTERMFBOI AL v PEGREIZTT,
£\ 7 NIV CHEBOMEF RS FT & RT BEA4HIC
TS, BHEOZ 1y 7 NIC RT ERNIEWDHE, &
P7H X UTICBWTCFT i (€[LIDEHD RT & OifE
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FHICHE L CTR/IMEZE Cer(D), Crg(DET 5. ZDk, KA
DEIIZCr(D), CrpZIERL, /NENBDECL(I) & LT
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K6 vI=alb—var74—/)LR
F1 vIalb—rva it
Modulation QPSK
Transmission scheme OFDMA + cooperative relay
No. of subcarriers N, 2048
No. of guard intervals 16
1 dB decaying 8 path quasi-static
Channel . .
Nakagami-Rician fading

K-factor 9.85dB [21]
Channel estimation Perfect

Equalization weight Minimum mean square error

Non-systematic convolutional
code (code rate 1/2)
Soft Viterbi decoding
Max 20 (changed in time)

Channel coding

Decoding method

Total user

Proportional fair in

Scheduling algorithm equal distribution of subcarrier at

per user
Received SNR Changed at user
Communication time 1000 s
Self-cancellation 110 dB [16]

*£2 74—V IFRE

Total timeslots 1000 s
Maximum vehicle numbers 20

in simulation field

Vehicle velocity Constant at 60 km/h

Vehicle appearance frequency 1 unit every 5 s, Max 20 units

Vehicle appearance /
. . Random at road edge
disappearance position

3000 m x 3000 m

Vehicle route random

Simulation block size
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#3 [EIREREC
Link | unit | TRT | RTBS

Transmission system

Transmission power dBm 24 24
Transmit antenna gain dBi 3 3
Power supply loss dB 1 1

Equivalent isotopically 4B 2 2
m

radiated power

Propagation system
Propagation loss model RMa-LoS [22]
Rain attenuation dB | 0 | 0

Reception system

Receiving antenna gain dBi 6 | 14
Received noise figure dB 4
Noise power density dBm/Hz -169
Carrier freaquency GHz 4
Signal bandwidth MHz 10
0.50 ‘ ‘ ‘

_,045 L
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