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ABSTRACT

In this paper, we propose a practical time-division half-duplex Estimate and Forward (EF) relaying protocol.
The conventional EF relaying protocol works well only when the relay node is near the destination node. The
proposed EF relaying protocol, however, determines adaptively relay parameters such as the quantization level of
relay node and the power allocation between source and relay nodes according to the channel conditions. By
doing so, the proposed EF relaying protocol provides low probability of bit error even when the relay node is
far from the destination node. Consequently, the proposed EF protocol is suitable for the mobile relay systems.

It is shown by simulations that the proposed EF relaying protocol shows lower bit error rate for all relay
positions than a conventional EF protocol.
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Table 1. Operational parameters at the relay position 0.7

Relay position: 0.7
EbNO[dB] P tPg th
-0.6 0.8710 0.7045 0.2130
-0.4 0.9120 0.7395 0.2168
-0.1 0.9772 0.7950 0.2225
0.2 1.0471 0.8550 0.2277
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Table 2. Operational parameters at the relay position 0.8

Relay position: 0.8
EbNO[dB] P tPg th
-0.7 0.8511 0.7395 0.2692
-0.4 0.9120 0.7950 0.2749
-0.1 0.9772 0.8550 0.2802
0.1 1.0233 0.8975 0.2836
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Table 3. Operational parameters at the relay position 0.9

Relay position: 0.9
EbNO[dB] P tPg th
-1.0 0.7943 0.7370 0.4683
-0.7 0.8511 0.7905 0.4827
-0.4 0.9120 0.8480 0.4960
-0.1 0.9772 0.9095 0.5095
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Rate vs. SNR (d = 0.95)

—+— Ry obtained by (B} with using Cawgn
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Fig. 8. Achievable rates of the proposed EF relaying
protocol compared with the upper bound on relay channel
capacity and the direct link capacity.
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Fig. 9. Achievable rates of the proposed EF relaying
protocol with respect to the relay position d.
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Fig. 10. BER Performances of the proposed EF relaying
protocol and the conventional EF relaying protocol
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