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Overview

Do base stations dominate the energy consumption of the radio access
network?

Furthermore, the base stations dominate the energy consumption of the radio
access network. Therefore, it is reasonable to focus on the power consumption
of the base stations first, while other aspects such as virtualization of compute
in the 5G core or the energy consumption of user equipment should be
considered at a later stage. 

How do base stations affect mobile cellular network power consumption?

Base stations represent the main contributor to the energy consumption of a
mobile cellular network. Since traffic load in mobile networks significantly
varies during a working or weekend day, it is important to quantify the
influence of these variations on the base station power consumption. 

What is the largest energy consumer in a base station?

The largest energy consumer in the BS is the power amplifier, which has a
share of around 65% of the total energy consumption . Of the other base
station elements, significant energy consumers are: air conditioning (17.5%),
digital signal processing (10%) and AC/DC conversion elements (7.5%) . 

Is there a direct relationship between base station traffic load and power
consumption?

The real data in terms of the power consumption and traffic load have been
obtained from continuous measurements performed on a fully operated base
station site. Measurements show the existence of a direct relationship
between base station traffic load and power consumption. 

How can a power consumption model be used to estimate power
consumption?

Quantification models are most suitable for quantifying overall power
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consumption of base station or even networks as part of large-scale
evaluations. The number and complexity of parameters is limited, and simple
usage with load profiles or traffic models is possible to estimate total energy
consumption. 

Which base station elements consume the most energy?

Of the other base station elements, significant energy consumers are: air
conditioning (17.5%), digital signal processing (10%) and AC/DC conversion
elements (7.5%) . New research aimed at reducing energy consumption in the
cellular access networks can be viewed in terms of three levels: component,
link and network.
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Current Status of Power Consumption of Communication Base Stations

  

Optimal configuration for
photovoltaic storage system ...

Oct 1, 2021 · Therefore, 5G macro and
micro base stations use intelligent
photovoltaic storage systems to form a
source-load-storage integrated
microgrid, which is an effective solution
to ...

  

Base station power control strategy
in ultra-dense networks ...

Aug 1, 2025 · However, the deployment
of numerous small cells results in a
linear increase in energy consumption in
wireless communication systems. To
enhance system efficiency and ...

  

Improved Model of Base Station
Power System ...

Nov 29, 2023 · The advantages of "high
bandwidth, high capacity, high reliability,
and low latency" of the fifth-generation
mobile communication technology (5G)
...
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Optimal configuration of 5G base
station energy storage

Mar 17, 2022 · Abstract: The high-energy
consumption and high construction
density of 5G base stations have greatly
increased the demand for backup energy
storage batteries. To maximize ...

  

Energy-efficiency schemes for base
stations in 5G ...

In today's 5G era, the energy efficiency
(EE) of cellular base stations is crucial for
sustainable communication. Recognizing
this, Mobile Network Operators are
actively prioritizing EE for ...

  

Research on Energy-Saving
Technology for Unmanned ...

Dec 18, 2023 · In response to the current
widespread issue of high energy
consumption in 5G base stations, this
article conducts overall design, hardware
design, and software design of ...

  

Multi-objective cooperative
optimization of communication base
...

Sep 30, 2024 · The analysis results of the
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example show that participation in grid-
side dispatching through the flexible
response capability of 5G
communication base stations can
enhance the ...

  

Machine Learning and Analytical
Power Consumption Models for 5G
Base  

Oct 25, 2022 · In this article, we propose
a novel model for a realistic
characterization of the power
consumption of 5G multi-carrier BSs,
which builds on a large data collection
campaign. ...

  

A Device that Controls the Power
Supply Sources of a ...

ABSTRACT- In this research work, the
classifications of the device that controls
the energy supply sources of the mobile
communication base station are
presented. The device is used to ...

  

Base Stations 

Jul 23, 2025 · Power consumption: Thus,
permanent power supply is needed for
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the operation of base stations; energy
consumption required to operate these
...

  

(PDF) Power Consumption in ...

Jul 1, 2011 · Abstract and Figures One of
the main challenges for the future of in-
formation and communication
technologies is the reduction of the
power ...

  

Measurements and Modelling of
Base Station Power Consumption
under Real  

According to [1], approximately 3% or
600 TWh of the worldwide electrical
energy is consumed by the information
and communication technology (ICT)
sector. It is estimated that energy ...

  

Energy-saving control strategy for
ultra-dense network base stations  

Oct 29, 2024 · To reduce the extra power
consumption due to frequent sleep mode
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switching of base stations, a sleep mode
switching decision algorithm is proposed.
The algorithm reduces ...

  

Comparison of Power Consumption
Models for 5G Cellular Network Base

Jul 1, 2024 · This paper conducts a
literature survey of relevant power
consumption models for 5G cellular
network base stations and provides a
comparison of the models. It highlights
...

  

Measurements and Modelling of
Base Station ...

Mar 28, 2012 · According to [1],
approximately 3% or 600 TWh of the
worldwide electrical energy is consumed
by the information and communication
...

  

Power Consumption Modeling of
Base Station as per ...

Jun 4, 2019 · This paper investigates
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changes in the power consumption of
base stations according to their
respective traffic and develops a model
for the power consumption as per ...

  

5G Energy Efficiency Overview

The new strategies should not only focus
on wireless base stations, which
consumes most of the power, but it
should also take into consideration the
other power consumption elements for
...

  

Power Consumption Modeling of
Different Base ...

Jul 18, 2010 · In this paper we developed
such power models for macro and micro
base stations relying on data sheets of
several GSM and UMTS base stations ...

  

Measurements and Modelling of
Base Station Power Consumption
under Real  

Abstract Base stations represent the
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main contributor to the energy
consumption of a mobile cellular
network. Since traffic load in mobile
networks significantly varies during a
working or ...

  

Low-Carbon Sustainable
Development of 5G Base Stations in
...

May 4, 2024 · Many countries have made
significant investments in digital
infrastructure, including 5G base stations
which have become a critical component
of this infrastructure. However, due ...

  

Power consumption modeling of
base stations based on ...

Dec 31, 2014 · Abstract: Power models
are crucial to assess the power
consumption of base stations (BSs)
without quantitive description. Currently
available models seldom consider the ...

  

Energy consumption of Base
Stations 

2.4 Energy consumption of Base Stations
The basic components of cellular
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networks are base station sites, which
are easily identifiable by the antennas
on rooftops or tower masts, while ...

  

Power consumption based on 5G
communication 

Oct 17, 2021 · At present, 5G mobile
traffic base stations in energy
consumption accounted for 60% ~ 80%,
compared with 4G energy consumption
increased three times. In the future, high
...

  

Monitoring and optimization of
energy consumption of base
transceiver  

Mar 1, 2015 · Monitoring of energy
consumption is a great tool for
understanding how to better manage
this consumption and find the best
strategy to adopt in order to maximize
reduction of ...

  

Modeling and aggregated control of
large-scale 5G base stations ...

Mar 1, 2024 · The limited penetration
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capability of millimeter waves
necessitates the deployment of
significantly more 5G base stations (the
next generation Node B, gNB) than their
4G ...

  

(PDF) INVESTIGATORY ANALYSIS OF
ENERGY REQUIREMENT ...

Mar 27, 2025 · Energy consumption in
mobile communication base stations
(BTS) significantly impacts operational
costs and the environmental footprint of
mobile networks. This study ...

  

Energy Consumption Optimization
Technique for Micro ...

Nov 25, 2024 · By obtaining the optimal
beamforming factor and introducing the
target user distance control factor, every
user get the best power allo-cation to
improve the recognition ...

  

Power Consumption Modeling of 5G
Multi-Carrier Base Stations...

Dec 8, 2022 · In this paper, we present a
power consumption model for 5G AAUs
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based on artificial neural networks. We
demonstrate that this model achieves
good estimation ...

  

Power Consumption Modeling of 5G
Multi-Carrier Base Stations...

Dec 8, 2022 · However, there is still a
need to understand the power
consumption behavior of state-ofthe-art
base station architectures, such as multi-
carrier active antenna units (AAUs), as ...

  

Measurements and Modelling of
Base Station ...

Mar 28, 2012 · Base stations represent
the main contributor to the energy
consumption of a mobile cellular
network. Since traffic load in mobile
networks ...

  

Power Base Station 

Base station power refers to the output
power level of base stations, which is
defined by specific maximum limits (24
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dBm for Local Area base stations and 20
dBm for Home base stations) ...

  

Impact of Progress of Information
Society on Energy Consumption ...

Mar 30, 2023 · The FY2020 report on the
impact of the progress of the information
society on energy consumption (Vol. 2)
focused on the increase in power
consumption of data centers. In ...

  

Energy Consumption of 5G, Wireless
Systems ...

4 days ago · Reports on the Increasing
Energy Consumption of Wireless
Systems and Digital Ecosystem The
more we use wireless electronic devices,
the more ...

  

Optimised configuration of multi-
energy systems ...

Dec 30, 2024 · Optimising the energy
supply of communication base stations
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and integrate communication operators
into system optimisation.

  

Machine Learning and Analytical
Power Consumption ...

Jan 23, 2023 · Fig. 1 shows the AAU
architecture and its main power
consumption components. In more
details, the overall AAU consumed power
includes: i) the baseline power
consumption, ...

  

Final draft of deliverable
D.WG3-02-Smart Energy Saving ...

Oct 4, 2021 · Smart energy saving of 5G
base stations: Based on AI and other
emerging technologies to forecast and
optimize the management of 5G wireless
network energy ...

  

Power Consumption Assessment of
Telecommunication Base Stations  

Jul 19, 2024 · We introduce five base
station energy models for the state-of-
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the-art EnergyPlus simulator, and we
present the development of an
OpenStudio Measure for the ...

  

How Solar Energy Systems are
Revolutionizing Communication
Base  

Nov 17, 2024 · Energy consumption is a
big issue in the operation of
communication base stations, especially
in remote areas that are difficult to
connect with the traditional power grid,
...
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