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ABSTRACT

This paper considers a cooperative communication system with a single relay node, where two-layer
superposition coding and successive decoding is employed to reduce the expected distortion of a Gaussian
source delivered. For the system, we propose a relay scheme which forwards an appropriate relay signal at the
relay node, based on the local decoding result of layers and the decoding result of layers at the destination
node fed back to the relay node. In the scheme, the relay signal is designed not only by applying
decode-and-forward but also by applying amplify-and-forward to reduce the outage probability in final decoding
of each layer. The performance of the proposed scheme is evaluated numerically in terms of the expected
distortion at various relay locations using outage probabilities derived. The results show that the proposed
scheme outperforms the conventional schemes in most cases of the relay location and the gain gets larger when

the relay node is closer to the source node in particular.
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Fig. 1. System model for cooperative communications
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Table 1. Design of relay signals based on decoding results.
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