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A Wireless AP Power Saving Algorithm by Applying Sleep Mode and
Transmission Power Coordination in IoT Environments

T
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ABSTRACT

We have experienced an explosive increase of the IoT(Internet of Things) technology based devices including smart phones and the
wireless communications. Also the growing power consumption in IEEE 802.11 WLANs(Wireless LANs) driven by these dramatic increases
in not only mobile users and but also wireless APs(Access Points). To reduce the power consumption, this paper proposes a wireless AP
power saving algorithm, which minimizes the transmission power without decrease the transmission and carrier sense ranges. A wireless
AP which is use in our algorithm checks its own original coverage periodically for whether there is a new STA(Station) or not when its
transmission power is decreased. Moreover, if there are no signaling message to connect the wireless AP, it changes its operation mode
Wake-up to sleep. A Result shows that the proposed AP algorithm can reduce the total power consumption of the wireless AP
approximated 18% and 35% compared to the conventional wireless AP with and without the existing power saving algorithm, respectively.
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Table 1. Measurement Type definitions for
measurement requests[7]

Name Type Use
Basic request 0
CCA(Clear Channel Assessment) .
request 1 Spectrum
q Management
RPI(Receive Power Indication) 9
histogram request
Channel load request 3
Noise histogram request 4 Radio
Beacon request 5 Measurement
Frame request 6
STA statistics request 7 Radio
LCI(Location Configuration 8 Measurement
Information) request and WNM
Transmit stream/category 9 Radio
measurement request Measurement
Multicast diagnostics request 10 WNM
Location civic request 11 Radio
. . Measurement
Location identifier request 12 and WNM
Reserved 13~254 N/A
_ Radi
Measurement pause request 255 ado
Measurement
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No
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F Y

the MAC frame fromthe STA
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Transmission power coordination
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Fig. 4. Flowchart of the proposed wireless AP power saving algorithm
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Table 2. Simulation Parameters

FEN7E AolA ol % dolE A Al A
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2 &
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TE

Parameter Value(Unit)
P [2,5,8,11,14,17,20,23,26](dBm)
N, ~93(dBm)
PL, 60(dB)
SNR [4,6,8,10,12,18 25](dB)
Data Rate [1,2,6,12,24,36,541(Mbps)
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Table 3. Required SNR for each data rate

Data rate Required SNR
54 Mbps 25 dB
36 Mbps 18 dB
24 Mbps 12 dB
12 Mbps 10 dB
6 Mbps 8 dB
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Fig. 9. Power consumption pattern in the wireless AP
when there are no STAs(Proposed AGM)
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Table 4. Power consumption in the wireless AP when there
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Details(Unit) Saving [6] AGM
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Fig. 10. Transmission power consumption in the wireless AP
with and without applying the proposed AGM(1000ms)
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Table 5. Transmission power consumption
in the wireless AP for an hour

No Power Proposed AGM

Details(Unit) Saving
& [6] S54Mbps | 36Mbps | 1~24Mbps

Transmission
power 0.4 0.0288 0.007 0.0055
consumption(W)
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Table 6. Power consumption in the wireless AP when there are
no requested packets for an hour

Details(Unit) No Power Saving & [6] | Proposed AGM
Beacon
transmission(s) 56 56
Listen state(s) 3564 450
Sleep state(s) 0 3114
Power _
consumption(W) oM 087
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Fig. 11. Power consumption pattern in the wireless AP when
there are no requested packets(No power saving & [6])
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