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Research and Improvement of Sleep Mode in IEEE 802. 16e

LIU Li LI Jin-Sheng HONG Pei-Lin

(Department of Electronic Engineering and Information Science » University of Science and Technology of China, Hefei 230027)

Abstract The IEEE 802. 16e provides wide wireless access for mobile stations. It proposes an
energy saving mechanism that named sleep mode for conserving the power of the mobile stations
(MS). When the mobile station is in the sleep interval, the base station will buffer or drop the
traffic send to this mobile station, and indicate the mobile station in the listening interval by
broadcast message. When mobile station enters the listening interval, it checks if there is traffic
indication message {rom base station. If so, mobile station will turn into awaken mode to receive
traffic. Otherwise, it continue next sleep interval. When in low traffic scenario, the exponential
increase algorithm of sleep mode brings on long response time. This paper presents linear increase
algorithm to solve this problem. Average response time and average energy consumption are two
performance measurements. After theoretical analyses and simulation experiments, the authors
compare the two algorithms and conclude that the latter one has better performance. And then the
authors analyze the above two performance measurements over each parameter of sleep mode and

give the experimental results. The conclusion will be helpful to select the value of parameters.
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support mobile node of low mobility. In the IEEE 802. 16e
draft, it defines the Base Station (BS) and the Mobile Station
(MS). MS keep connection with BS while it moves. MS usu-
ally is mobile device, which was powered by battery. In or-
der to save energy of MS, IEEE 802. 16e proposes the sleep-
mode operation.

Yang Xiao analyzed the IEEE 802. 16e sleep mode expo-
nential algorithm. He analyzed and simulated the perform-
ance over different parameters. Seo Jun-Bae et al. researched
the Drop probability and average waiting time of sleep mode
exponential algorithm, when there are queues in BS.

After analyzing the sleep mode algorithm of IEEE
802. 16¢ and list the limitations, the authors propose the line-
ar increase algorithm. and theoretically analyze and simulate
the performance metrics of this algorithm receiving frames of
Poisson process. After the comparison of these performance
metrics, we conclude that the linear increase algorithm is bet-
ter. The algorithm is compatible with original standard. It

can be applicable in all MSs.



