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Fig. 5. Average queue length as a function of network load, for varying
backoff method and CTS policy.

forms better because it lowers the receiver loading more
effectively, allowing for local congestion situations to be
solved before attempting another transmission to the same
node. Note that setting the maximum backoff duration Bmax
as a function of unanswered RTSs allows for "smarter"
policies to manage traffic in a more efficient way: FT is
an example of such a policy, that balances the need to
receive packets with the need to protect them from eccessive
interference. In fact, FT is the only policy that reaches
a maximum average of 8 successfully transmitted streams
per frame, when exponential backoff is used. This is a
very interesting performance, as it leads the fully connected
network to the correct decoding of a number of parallel flows
that is equal to the number of available antennas at any node,
besides allowing for a smoother increase of queue levels and
a slower decay of success ratio, throughput and absolute
number of transmitted streams per frame.

IV. CONCLUSIONS

In this paper we have explored some significant physical
layer features of multi-antenna systems that can be of help
in designing a MAC protocol for ad hoc networks. We
have simulated a promising layered space-time multiuser
decoding technique and have extracted some results that
have implications in ad hoc communications and highlighted,
where appropriate, how cross-layer techniques may give
MAC protocol design an edge. This paper is a preliminary
effort to bridge the current gap between physical layer
studies over multi-antenna systems, which rarely reach into
exploring network environments, and networking studies,
which very often do not make realistic assumptions regarding
the physical transmission behavior. We believe that a correct
and precise model for signal generation, propagation and
decoding may not necessarily tum into complicated network
analysis, but rather it may give new cross-layer insights that
would help design MAC protocols properly.

Fig. 6. Average protocol efficiency as a function of network load, for
varying backoff method and CTS policy.
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