
 

Accepted Manuscript

Network Coding based Adaptive CSMA for Network Utility
Maximization

Tao Wang , Baoxian Zhang , Zheng Yao , Hussein T. Mouftah

PII: S1389-1286(17)30261-X
DOI: 10.1016/j.comnet.2017.06.017
Reference: COMPNW 6244

To appear in: Computer Networks

Received date: 21 August 2016
Revised date: 31 May 2017
Accepted date: 16 June 2017

Please cite this article as: Tao Wang , Baoxian Zhang , Zheng Yao , Hussein T. Mouftah , Network
Coding based Adaptive CSMA for Network Utility Maximization, Computer Networks (2017), doi:
10.1016/j.comnet.2017.06.017

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.comnet.2017.06.017
http://dx.doi.org/10.1016/j.comnet.2017.06.017


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

REVISED MANUSCRIPT 

1 

 

Network Coding based Adaptive CSMA for 

Network Utility Maximization  

Tao Wang, Baoxian Zhang, Zheng Yao 

Research Center of Ubiquitous Sensor Networks 

University of Chinese Academy of Sciences 

Beijing 100049 

China  

Hussein T. Mouftah 

School of Electrical Engineering and Computer Science 

University of Ottawa 

Ottawa, ON K1N 6N5 

Canada 

 

 

Abstract 

It is well known that network coding can improve the capacity of wireless networks efficiently while adaptive CSMA-based 

link scheduling can efficiently allocate channel resources in a fully distributed manner in such networks. By combining the 

advantages of these two mechanisms, in this paper, we are aimed at achieving network utility maximization in a fully 

distributed manner when network coding is applied. For this purpose, we first model the network under study by 

considering transmission conflict relationship in the network. Then, by treating coding combinations as scheduling units for 

transmissions at the MAC layer, we deduce the weighted network capacity based on the network-coding-based adaptive 

CSMA link scheduling and further analyze its features. This way of link scheduling also eases the queue load estimation 

when network coding opportunity is present, which is a prerequisite for CSMA based link scheduling. We accordingly 

propose a distributed network-coding-based adaptive CSMA algorithm, which assigns the mean backoff time of a coded 

packet transmission for medium access based on its coding gain. We prove the convergence property of the proposed 

algorithm and its optimality in network utility maximization when coding combinations/patterns applicable at nodes in the 

network are known. Simulation results validate our analytical results. 
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