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Fig. 1. Schematic of the OPA-based SQCC scheme. GM, Gaussian modulation; VOA, variable optical attenuator; SMF, single-mode
fiber; PC, polarization controller; OPA, optical preamplifier; Hom, homodyne detection; Het, heterodyne detection.
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Fig. 2. The needed phase space displacement o’ as a function of transmission distance while BER = 1079: (a) The results under
the case of homodyne detection based on PSA; (b) the results under the case of heterodyne detection based on PIA. Simulation
parameters are set as follows:Vy =4, v = 0.2dB/km, n = 0.5, £ =0.1, At=10"" s, 7 =1 ps, & = 0.01, N = 1.5; for
the scheme of TLO, ny = 65 dB, np = 35 dB, "?ef =109, op = 10~4 rad?; for the scheme of LLO, ns = 30 dB, np = 30 dB,
nB. =103, o1 = 1074 rad? op, = 2 x 1073 rad>
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Abstract

That the simultaneous quantum key distribution and classical communication (SQCC) scheme are
combined with the continuous variable quantum key distribution (CVQKD) and the classical communication
together, will provide an effective method to implement the simultanecous CVQKD and the classical
communication in the existing optical networks in the future. However, superimposing a classical signal on the
quantum signal will introduce excess noise into the CVQKD system, thus greatly reducing the performance of
the system. In this paper, a novel scheme of SQCC based on optical preamplifier (OPA) is proposed, that is, the
OPA is inserted into the receiver to improve the performance of the system. On the one hand, under the
condition of the same bit error rate, the amplification of the signal by the OPA can reduce the requirement for
the modulation amplitude of the classical signal at the sending end, thereby reducing the noise effect of the
classical signal on the quantum signal. On the other hand, the OPA can compensate for the imperfection of the
receiver detector. Moreover, in the case of locally generated local oscillator, the amplifier can also amplify the
weak phase reference pulse, and thus reducing the phase excess noise caused by the shot noise of the weak phase
reference pulse. Numerical simulation results show that the proposed scheme has better performance than the
original scheme in the sense of security key rate and transmission distance. These results show that this scheme
provides an effective and practical method for the further development and practical application of the SQCC

scheme.

Keywords: continuous variable, simultaneous quantum key distribution and classical communication, optical
preamplifier
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