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ABSTRACT

In this paper, we investigate and analyze the researches to reduce the total power consumption in wireless
network by controlling the sleep status of base stations. First, we investigate the studies on reducing power
consumption through user control connected to each base station, then we analyze the researches to improve

energy efficiency by switching the base station into deactivate status. Finally, we suggest the direction of
future research from the analyzed studies.
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Table 1. Base station type and time scale for traffic processing used in recent research

BS Type BS energy/power model

Traffic Type Timescale

[16] Regular BS Fixed value

Poisson arrival UEs,
exponential file size

Slow: duration in objective
function,
Fast: update of traffic pattern

Macrocell BS MBS: Fixed + load
[18]| and Small cell dependent,
BS SBS: Fixed for ON and OFF

Uniform and non-uniform
PPP-based user distribution

BS ON/OFF switching

[19]| Small cell BS Fixed value

Uniform and non-uniform
random user distribution

Slow: BS ON/OFF switching,
Fast: user association

Four modes: ON (100%),
Standby (50%), Sleep (15%),
and OFF (0%)

[27]1| Small cell BS

PPP-based user distribution

Slow: BS ON/OFF switching,
Fast: Time required to wake up
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hardware component in small cell base station
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Hardware Component Power Consumption (W)
Microprocessor 1.7
Associated Memory 0.5
Backhaul Circuitry 0.5
FPGA 2.0
Associated Memory 0.5
Other Components 1.5
RF Transmitter 1.0
RF Receiver 0.5
RF Power Amplifier 2.0
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