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wherec is the speed of lightf the frequencyd the distance between the two nodes aggdthe
path loss exponent. In the following simulations, the path loss exponent will be set to 2.

Look Up Tables As mentioned above, the QoS used in the next simulations, to determine
which transmission scheme is °the best® one for a given con®guration, is the Packet Error Rate.
We have consequently evaluated the PER for all triplet of SNR with: € $IBRsck 25 dB,

0 dB< SNRsk 25 dB, and 0 dB SNRrck 25 dB.

Three transmission schemes are considered in this section:

a direct transmission,
a OWOP-SR transmission,
a OWOP-CR transmission.

As the PER depends on the ef®ciency, we decided to compare transmission schemes with iden-
tical ef®ciency from the source point of view.

In this study, we de®ne the total ef®ciency from the source point of higas(the convolutional
encoder ef®ciencyn¢), multiplied by the forwarding strategy rath ) from the source point

of view. The forwarding strategy rate is computed as the number of data packets sent by the
source Qbpacketd Over the number of bursts used by the sourd®,stJ).

NDpackets

e

Nbyursts
Combining these two ef®ciencies allows us to always compare transmission schemes at a same
ef®ciency from the source point of view.

As an example:

Using a direct transmission: the source sends a data packet in one burst. The forwarding
strategy ef®ciency from the source point of view therefore equal to 1.

Using an OWOP-SR transmission: the source uses one burst for the destination to receive
one data packet. Note that from the destination point of view, two bursts are used for the
destination to receive one data packet. From the destination point of view, the forwarding
strategy ef®ciency would be 1/2, but in this study, we focus on the source's point of view.
Consequently, the second time slot during which the relay sends data can be use by the
source to send information to another user. The forwarding strategy ef®ciency from the
source point of view is therefore equal to 1.

Using an OWOP-CR transmission: the source use two time bursts, for the destination to
receive one data packet. The forwarding strategy ef®ciency from the source point of view
is therefore equal to 1/2.

Consequently, a OWOP-CR transmission with a forwarding strategy rate equaldan be
compared with a direct transmission and a OWOP-SR strategy with a forwarding strategy rate
equal tors=2. In the next simulations, we usge= 1. We consequently use a 1/2 convolutional
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encoder for the direct and the OWOP-SR transmission and no convolutional encoder for the
OWOP-CR transmission.

Results are presented for two different SNRsd for the OWOP-CR transmission in Figure 44.

Figure 44: Left: PER for SNRsd = 20 dB, right: PER for SNRsd = 23 dB.

For each triplet of SNR, we have also compared the different results obtained and keep the
transmission scheme that leads to the best PER. Results are presented in Figure 45, Figure 46
and Figure 47. The abscissa represent the source-relay SNR, the ordinates axe corresponds to
the relay-destination SNR and each ®gure corresponds to a given source-destination SNR.

Typn of transwission at SMRad = 10
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Figure 45: Transmission Scheme for SNRsd = 1 dB.
In this simulation, two main remarks can be pointed out:

1. We can notice that, the direct transmission remains °the best one® in terms of PER for
low SNRsr values. The range of SNRsr for which the direct transmission is preferable
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Rate allocation

= Optimal rate allocation, Slepian-Wolf coding

v Approx. rate allocation, Slepian-Wolf coding

= = Rate allocation, coding with explicit communication
= Rate allocation, independent coding
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