
THE INSTITUTE OF ELECTRONICS,
INFORMATION AND COMMUNICATION ENGINEERS

TECHNICAL REPORT OF IEICE.

Duty Cycle
† † †† Miguel López-Benítez†††

† 184–8588 2–24–16
†† 674–8501 679–3

††† Dept. of Elect. Eng. and Electron., University of Liverpool, Merseyside, L69 3GJ, UK
E-mail: †ume_k@cc.tuat.ac.jp

Primary User PU Secondary User SU PU SU
PU

Duty Cycle DC AR: Auto-Regressive
AR DC

DC
S1 S0

DC 2.4 GHz

A Study on Time Series Modeling of Duty Cycle for Smart Spectrum Access
Daiki CHO†, Kenta UMEBAYASHI†, Shusuke NARIEDA††, and Miguel LÓPEZ-BENÍTEZ†††

† Dept. of Elect. and Electron. Eng., Tokyo University of Agriculture and Technology,
2–24–16, Nakacho, Koganeishi, Tokyo, 184–8588, Japan

†† Dept. of Elect. and Comput. Eng., National Institute of Technology, Akashi College,
679–3, Nishioka, Uozumicho, Akashi, Hyogo, 674–8501, Japan

††† Dept. of Elect. Eng. and Electron., University of Liverpool, Merseyside, L69 3GJ, UK
E-mail: †ume_k@cc.tuat.ac.jp

Abstract For an efficient spectrum sharing by primary user (PU) and secondary user (SU), SU needs to under-
stand the spectrum usage by PU properly. Specifically, it has been reported that statistical information of spectrum
usage by PU can enhance the efficiency of the spectrum sharing. In this paper, we focus on the duty cycle (DC)
as statistical information of spectrum usage by PU, and we investigate a time-series modeling of DC, such as AR
(Auto-Regressive) model. In a general AR model, the time fluctuation of statistics are not considered. In addition,
the experimental results verifies that there are two types of periods: high correlation time period and low correlation
time period. We propose a model in which the two types of periods and the time fluctuation of statistics. In the
proposed time-series model, we employ detection method of the two states (high correlation state and low correlation
state). Two different types of time-series models are used for the two sates. We show the validity of proposed model
by experiment of spectrum measurement in 2.4 GHz band.
Key words Cognitive radio, dynamic spectrum access, smart spectrum access, spectrum measurement, duty cycle,
auto-regressive model.
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