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ABSTRACT

As various services such as multimedia streaming are increasing in the vehicle networks, the demand for
high-capacity of wireless communications is increasing. The multiple-input and multiple-output (MIMO) -
non-orthogonal multiple access (NOMA) scheme is one of candidates that solve the problem. The road side unit
(RSU), which operates as a base station in the vehicle network, allocates the transmission power to the vehicles
according to the channel state of the vehicles. The conventional NOMA schemes have allocated the transmission
power to the vehicles under the assumption that the RSU perfectly knows all the channel state of the vehicles.
However, in the practical environments, it is impossible for the RSU to know all the channel state without error.
In this paper, we develop a power allocation scheme under the assumption that a RSU imperfectly knows the
channel state of the vehicles in the heterogeneous vehicle networks with the MIMO-NOMA based V2I
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communications and the orthogonal multiple access (OMA) based V2V communications. Moreover, we apply the

Q-learning algorithm of the machine learning to the MIMO-NOMA scheme in order to allocate the transmit

power. The proposed Q-learning based power allocation shows that the overall system throughput can converge

within a short time.
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Parameter Value

Arrival distribution of the NOMA

vehicle in Ith lane, 'O 0.1 vehiclesfsce

Arrival distribution of the V2V
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Vehicle speed distribution,
NOMA | V2V
v, KA
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Maximum transmitted power of V2I,

P, 40 dBm
Maximum transmitted power of

vav, P, 20 dBm
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Thermal noise density -174 dBm
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learning rate, [3 0.8
discount factor, d 0.1
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Standard deviation of channel
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Standard deviation of channel, 8 d
B
TRSUNw O Vs Vi
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