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Abstract: WLAN device, such as Bluetooth, on mobile terminal can be used to scan the surroundings to dis-
cover other peers. However, with energy limitations, the scanning actions must be well arranged to reduce
power consumption. This paper proposes an energy-saving strategy that turns on and off the Bluetooth device
at a configured time. The scenario of Bluetooth scanning is modeled as an M/M/1 vacation queue with spe-
cialy impatient customers and startup expenses. In the M/M/1 queue, the termina with Bluetooth device is
the only server which scans its nearby customers, and the on-off state of Bluetooth device is indicated as va-
cation behaviors. The aim of the paper is to find the best vacation strategy. Simulations demonstrated that the
best strategy depends on the intended error rate, startup time and expenses and many other factors. The per-
formance of the multiple vacation strategy is satisfactory on most conditions.
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Figure 1. Mobile terminal searching surrounding environment
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Figure 2. G/G/1 queueing model with special impatient customers
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Figure 3. Satetransition diagram M/M/1 queueing model with special impatient customers
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Figure 4. Simulation scene
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Figure 5. Matching rate and aver age energy consumption varying
with vacation time
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Figure 6. Aver age ener gy consumption varying with matching rate
(Thetwo isolated pointsisthe case with no vacations)
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