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Abstract

Multi-hop relaying is an effective technique to combat the negative impacts of wireless communi-
cation caused by channel fading, so it is widely used in wireless networks. Firstly, we introduced
Rayleigh fading channel and described the “memory” by using the two state Gilbert Elliott channel
models, then obtained the state transition probability of the channel in stationary state. Secondly,
we have established the three-state Markov chain model of the multi-hop ARQ (Automatic Repeat
Request) system, and obtained the analytical solution for the throughput of multi-hop ARQ sys-
tems under the condition of the relay node without the packet loss. Finally, we considered the

packet loss of relay nodes and set the critical relay for the packet loss to be [%} -th, and obtained

the analytical solution for the throughput of multi-hop ARQ systems under the packet loss of relay
nodes through the three-state Markov chain model of the multi-hop ARQ system. In fact, it can be
concluded that the relay node without the packet loss has better throughput than the packet loss.
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Figure 1. Gilbert Elliott channel
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Figure 2. Multi-hop ARQ
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Figure 3. Three-state Markov model for C-ARQ with no packet drop at the relay
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