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  Wireless Networking has been dominated by the paradigm of cellular architectures. Recently, wireless LANs , Satellite Networks, and Ad Hoc Networks have emerged as alternative forms of wireless networks. And very lately we have seen a strong emergence of Sensor Networks as an important class of Ad Hoc Networks.  Each of these network types has its own special features and needs. In fact, depending on the application, a wireless network may require completely different design and thus resolution of a completely different set of problems.  This preamble is necessary in order to accurately characterize the important research issues in wireless networking. Some, but not all, of these issues are common to all wireless networks and others are specific to individual types.  It is important not to be "blinded" by immediate engineering needs and implementation constraints. We need to focus on the future and let our minds be driven by curiosity rather than by standards and requirements. If we do not do this then what we will be performing is not research but developments.  With this important proviso, here are what I think are the most significant research problem areas that we can see for the next five-to-ten yeras:

 1. The Impact of the Physical Layer on WIreless Networking

 This is an issue (or, better, a chasm) that divides the communication community fdrom the neyworking community. The gap must be bridged, or the Networking researchers will be building on sand, and the communications people will have no impact on Networking.  The coupling starts from a fundamental level (there is no graph in a wireless network, and hence there can be no higher layer issues , without specifying and understanding the impact of the physical link parameters. But it continues in a multitude of specific ways. We need to increasingly take the physical layer into consideration at all levels of Networking research.

2. The Importance of Energy Conservation

Wireless Networks rely on batteries which have finite and in some cases non-renewable amounts of energy. Energy can be saved at all layers of an operating network by "energy-aware" protocol design. This is especially true in sensor networks.

3. Cross-Layer Coupling

In all networks, but especially in wireless networks, the quantities and parameters that define network operation at each layer are strongly coupled and affect each other significantly. The OSI layered architecture need not be revised to account for this coupling. But the design at each layer must take into account these interactions. Ideally, holistic, vertical protocol integration would result in optimal performance. However, this is not possible due to its enormous complexity. Nonetheless, careful joint design that focuses on specific interacrtions through the layers is possible and desirable. In fact we need to increase our understanding of these layers before we can develop new design approaches.

There are many sub-topics within each category, but at this point I am offering these broad themes as a beginning point. There are numerous illustrations of specific problems within each category and they will be developed at the workshop.
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