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Research on Dynamic Bandwidth Allocation Algorithms with Low

Delay and High Energy Efficiency in Optical Access Networks

LI Gui-xin® SUN Qin'! ZHANG Sheng-yu! ZHU Min*
(1. School of Electronic Science and Engineering, University of Nanjing, Nanjing 210096 ,China;

2. National Mobile Communications Research Laboratory, University of Nanjing, Nanjing 210096, China)

Abstract Huge energy consumption and high latency have become the main obstacles hindering the
further development of passive optical networks. To solve this problem, green dynamic bandwidth alloca-
tion algorithms have been widely studied recently. However, these proposed schemes can not meet the re-
quirements of low latency while reducing energy consumption. In this paper,a dynamic bandwidth alloca-
tion scheme with high energy efficiency and low latency is proposed. It is called Pair-Wise Combination
(PWC). The proposed PWC dynamic bandwidth allocation algorithm can dynamically change the polling
order to compress the period length and improve the performance of delay. Moreover, the scheme can also
improve the energy efficiency of passive optical networks considering both up-and down-link data transmis-
sion. The simulation results show that the scheme can greatly reduce energy consumption and service de-
lay. The simulation results show that when the number of optical network units is 16 and the load of the
upstream network is 0. 3, the upstream delay of the PWC scheme is 1. 18 ms and the energy-saving efficien-
cy of the PWC scheme is 91. 1% ,while the upstream delay of the ECS scheme is 2. 33 ms and the energy-
saving cfficiency of the ECS scheme is 89%. The scheme is superior to the existing ECS energy-saving
scheme.

Key words dynamic bandwidth allocation;energy efficiency;low latency;passive optical network



