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Maximizing Throughput for Wireless Sensor Network
With Multi-Packet Reception

Shi Lei',Han Jianghong', Yi Shi*, Wei Zhenchun'
(1. School of Computer & Information, Hefei University of Technology, Hefei 230009 , China;
2. Dept. of ECE, Virginia Polytechnic Institute and State University, Blacksburg, VA 24061, USA)

Abstract Multi-packet reception (MPR) technique is a promising approach to increase throughput for wireless networks. Due to
its complex physical layer behavior,optimal solutions are yet to be determined. Based on the physical interference model ,we
analyze all constraints for concurrent transmissions under MPR and thus identify all feasible sets of concurrent transmissions. By
scheduling these feasible sets into different time slots,the throughput maximization problem can be formulated as a linear
program. However,the problem size is exponential due to the large number of feasible sets. We propose a concept of largest
feasible set to decrease the problem size ,which enables us to obtain a cross-layer optimal solution in polynomial-time. Comparing
with optimal solutions without MPR , we show that throughput can be increased about 100% by using MPR in simulation.
Key words wireless sensor network , multi-packet reception,successive interference cancellation, linear program , largest
(KA B 8 :2010—11-24)
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