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Abstract

This paper presents the calculation of the required bandwidth of common frequency bandwidth applying queueing
theory for maximizing the efficiency of frequency resource of WPAN(Wireless Personal Area Network) based Digital
acoustic and communicaion devices. It assumed that LBT device(ZigBee) and FH devices(DCP, RFID and Bluetooth)
coexist in the common frequency band for WPAN based Digital acoustic and communicaion devices. Frequency
hopping (FH) and listen hefore talk (LBT) have been used for interference avoidance in the short range device (SRD).
The LBT system transmits data after searching for usable frequency bandwidth in the radio wave environment.
However, the FH system transmits data without searching for usable frequency bandwidth. The queuing theory is
employed to model the FH and LBT system, respectively. As a result, the throughput for each channel was analyzed
by processing the usage frequency and the interval of service time for each channel statistically. When common
frequency bandwidth is shared with SRD using 250mW, it was known that about 35 channels were required at the
condition of throughput 84%, which was determined with the input condition of Gaussian distribution implying safety
communication. Therefore, the common frequency bandwidth is estimated with multiplying the number of channel by
the bandwidth per channel. These methodology will be useful for the efficient usage of frequency bandwidth.
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