报告摘要: 

We have witnessed an unprecedented explosion in wireless networking technologies, including WiFi, WiMax, Bluetooth, Ultra-Wideband (UWB), 3G, Software Defined Radio (SDR), etc. These technologies will co-exist in the future to form a multi-radio wireless environment providing different service abilities to user applications. With the proliferation ofwireless-enabled devices, and especially multi-radio/multi-band enabled devices, much attention has been paid to the desire of ensuring "always best connected" networking. There are several key challenges. Due to the shared nature of wireless media, contention from neighboring devices causes interference, which in turn results in significant system performance degradation. To eliminate interference between different wireless technologies, current spectrum allocation policies allocate a fixed spectrum slice to each wireless technology or service, which results in poor radio resource utilization. Meanwhile, controls in different 

layers of wireless networks, such as access model selection, power adjustment, channel/spectrum assignment, rate adaptation, scheduling, routing selection, etc. have mutual impact, which makes radio resource management an extremely tough issue. While it shows promise, research and development of open spectrum and multi-radio networking is one of the 

hottest subjects in this field and is still in its infancy. Through studying the unique characteristics of multi-radio wireless networks, we propose collaborative and cognitive networking (CCN) to achieve the best connection and improve utilization of scarce radio resources. Targeted at the above challenges, CCN is proposed to make devices cognitive to the 

environment and adaptable to the best performance by device collaboration. With CCN, the system will be able to create adaptable, on-the-fly wireless networks, based on the needs of the user without a centralized infrastructure support. This will bridge the gap between network applications and network services by learning application requirements and dynamically choosing the network protocols that will meet those requirements. As the sample enabling technologies, we will introduce two concrete schemes that can demonstrate the idea of cross-layer design and device coordination in collaborative and cognitive networks. More specifically, layer 2.5 MAC for VoIP support in multi-hop wireless networks and joint channel assignment and routing for efficient radio 

resource management are discussed in detail.
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