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Fig. 1. The transmission protocol based on entanglement swapping.
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Fig. 2. The transmission protocol based on packet switching.
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Abstract

Quantum entanglement swapping can be used to establish reliable quantum remote transmission channel so as
to realize transmission of quantum states. However, the highly stable quantum network is required in the quantum
channels when using quantum entanglement swapping, otherwise it will waste a lot of entanglement resources. In order
to save entanglement resources, we have to put forward a kind of quantum communication network transmission protocol
based on packet switching, according to the theory of quantum teleportation. Firstly, the principle of packet switching
in computer network is introduced. Next we describe the implementation process of quantum network transmission
protocols which are based on entanglement swapping and packet switching. We then analyze the reliability, security and
utilization rate of entanglement of the protocol we have proposed. And after that the quantitative relationship about the
number of entanglement quantum states, the number of routers and link error rates are calculated. Finally, we compare
these two transmission protocols. Simulation results show that the number of entanglement for these two protocols
is equal without consideration of the link errors. When taking them into account, the packet switching transmission
protocol can save numbers of entanglement resources obviously. In addition, with the increase of number of routers and
the rise in link error rates, the quantum communication network transmission protocol based on packet switching will
need less entanglement resources than that based on entanglement swapping. Therefore, when the quantum transmission
network is not stable, the packet switching transmission protocol has a better transmission performance, and it can be

applied to the future construction of quantum network.
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