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Abstract: 
Distributed communication is an advanced wireless technology that allows cooperative communication by ensembles of 
wireless devices. Devices located close to the source cooperate by re-encoding and forwarding packets, and devices 
located close to the destination cooperate by sharing received packets. Such cooperation provides diversity gains against 
wireless channel impairments such as fading, shadowing and path-loss. It improves performance over and beyond what is 
possible with traditional point-to-point links in a flexible manner by harvesting diversity in the network.  
 
The simplest form of cooperation is a multi-hop network where nodes cooperate by forwarding packets one at a time. We 
consider a fading multihop network with a single active source-destination pair connected via multiple hops over a row of 
intermediate relays. We use Shannon-theoretic tools to analyze the tradeoff between energy efficiency and spectral 
efficiency (known as the power-bandwidth tradeoff) for a simple communication protocol based on time-division decode 
and forward relaying. It is commonly believed that communication over multiple hops suffers in fading channels due to 
the worst link limitation. In contrast, our results indicate that hopping can significantly improve the outage behavior over 
slow-fading networks and stabilize links against random channel fluctuations. We prove that there exists an optimal 
number of hops that minimizes the end-to-end outage probability. Finally, we provide numerical performance 
comparisons based on realistic channel models. The talk also covers a more advanced form of cooperation known as 
virtual MIMO, and it’s advantages as well as distributed communication protocols. 
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Sumeet Sandhu, PhD is the Principal Investigator for a Strategic Research Project on “Distributed Communication” in 
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Hughes Research Laboratories and Bell Laboratories prior to Intel. She was one of the initiators of MIMO-OFDM 
research at Intel, and invented a space-frequency bit interleaver for multiple spatial streams that is expected to be a key 
mandatory portion of the upcoming 802.11n standard. 
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(2004). 
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