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Motivation

» Achieving fairness is critical in cellular systems, where the service that each user receives can be severely degraded
by the variability of the wireless channel.

Fairness can be improved by introducing spatial degrees of freedom through the use of relays.

The Double Relay Communication Protocol (DRCP) achieves fairness without a backhaul connection nor relay
deployment since it uses base stations (BSs) as relays.

DRCP does not require any channel state information at the transmitter (CSIT). However, when CSIT Is avallable, the
fairness of DRCP can be further improved by controlling the transmit power at each BS.

System Model Double Relay Communication Protocol
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+ Half-duplex. No backhaul link. * InTS1,BSltransmits s, In TS2, BS2

transmits s, Finally, in TS3 each BS

transmits simultaneously the overheard

symbols.

1) TDMA: Communication is done in turns: BS « MMSE receiver. v'Y = /PP hisy +nl
K transmits s, to user k in time-slot (TS) k. )
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e BSs can overhear transmissions.
Baseline Approaches

Minimum DRCP Spectral Efficiency Maximization Finding the Fairness Line
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Conclusions

* We have proposed a power control mechanism that increases the fairness of DRCP when CSIT Is avallable.
» The optimal solution that maximizes the minimum spectral efficiency for DRCP Is to use maximum transmit power in TS1
and TS2, and to use at least one transmit power equal to the maximum power in TS3.

Using power control allows DRCP to achieve the highest fairness and the largest minimum spectral efficiency for
Increasing values of transmit power.

* Alow complexity algorithm to compute the optimal transmit powers with a uni-dimensional search was also proposed.




