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Abstract: The propagative nature of the wireless channel enables dissemination of information

to all nodes in a wireless network. This overheard information can be carefully exploited for the

benefit of all users in the network, via user cooperation.

Cooperation in wireless channels roots from the basic dedicated relay channel model, where the

relay itself has no data to transmit. However, dedicated relaying is not suitable for networks where

every node has its own data to be transmitted, as it is unfair to the relays, and does not take full

advantage of the diversity provided by the channel. Instead, mutual cooperation models, where

each node actively participates in cooperation, are better suited for simultaneous transmission of

data by all users.

The fundamental information theoretic model which captures mutual cooperation in wireless

networks is the multiple access channel with generalized feedback. In this talk, we will explore

many extensions of this toy two user model, to investigate user cooperation in larger and more

practical networks. We will first present cooperative encoding and resource allocation strategies

for two user-OFDMA systems. Then, we will use these techniques to enable cooperation in single-

cell and multi-cell multiuser OFDMA systems. We will solve the problems of optimal partnering,

and optimal receiver selection, along with optimal power allocation, with the goal of maximizing

achievable rates. We will introduce a novel complementary fractional frequency reuse strategy,

designed specifically to enable cooperation at cell edges as well as across neighboring cells.

We will also present a cognitive cooperative multiple access channel model, where secondary

users buy ’interference rights’ to the primary users’ channels by cooperation. Optimal power al-

location and and primary-secondary user pairing algorithms and resulting achievable rate regions

will be discussed.
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