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Abstract

In this paper, the non orthogonal multiple access (NOMA) system parameter is consdiered for quantum neural network (QNN). The
NOMA system model consists of a base station (BS) and two user equipment (UEs). Simply, a imperfect parameter of SIC is given as constant
value. To find optimal solution in neural netwrok (NN), establishing significant parameter is necessary. Therefore, this progress of work will
introducce the extension of QNN-NOMA. The performance analysis of proposed model is simulated in terms of spectral efficiency (SE).

Ⅰ. Introduction

Non orthogonal multiple access (NOMA) has suggested to serve

multiple users sharing in same frequency resources. In NOMA, each

user operates in the same frequency and time where they are

distinguished by their power levels. NOMA uses superposition coding

at the transmitter and apply the successive interference cancellation

(SIC) at the receiver[1]. NOMA has been proposed as a candidate

radio access technology for 5G cellular systems due to its superior

spectral efficiency (SE)[2].

The quantum neural network (QNN) has studied to solve resource

allocation to reduce the complexity while maintaining satisfied

performance[3]. As a similar approach with classical neural network

(CNN), a QNN utilizes quantum bits (Qubits) instead of the classical

bits in a CNN.

Ⅱ. System model

In this section, we suggest a NOMA system model consits of a base station

(BS) and two user equipments (UEs). The BS has two anetnnas to

communicate with near and far UEs (UE1 and UE2). The UEs equip a single

antenna with BS. It is assumed that a single pairing is given for NOMA

system.

The received symbol for UEs is expressed as

(1)

where  is the Rayleigh fading channel for -th user with zero mean and 
variance.  and  denote the transmit symbol for UE1 and UE2,
respectively. is transmit power.  and  denote the power allocation
coefficient for UE1 and UE2, respectively. In addition,  is the additive white
Gaussian noise for -th user with zero mean and unit variance.
Following the proposed system model, the SE of UE1 and UE2 can be

expressesd as

Figure 1 quantum circuit of QNN



(2)

where  is an imperfect parameter of SIC.  is the number of transmit
antennas.

The quantum circuit of QNN is shown in Figure 1. The CNOT gate

is used to make quantum entanglement[4].

Ⅲ. Simulation results

In this section, we describe the simulation results in terms of SE. The

simulation parameters are given that the number of access point (AP) and

receivece antennas are 4 and 2, respectively. The number of users are given

as 4 to make two user pairing groups for NOMA. The transmit SNR starts

from zero to 10[dB]. The size of training data is given as 200. The learing rate

is given as 0.1. The number of Qubits are used 4 identifying with the number

of transmit antennas. The backend of QNN is used as QSAM simulator which

has 30 Qubits[5].

In Figure 2, the SE comparison is shown with respect to the transmit SNR.

Ⅳ. Conclusion

In this paper, we describe the parameter selection for establishing

QNN-NOMA system model. The simulation results show the loss calculation

and SE comparison for a progress of the QNN-NOMA system model. To find

optimal solution, selecting significant parameter is necessary in NN. This

practical approach will introduce the extension of current work for future

research.
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