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Overview

The explosive growth of mobile data traffic has resulted in a significant
increase in the energy consumption of 5G base stations (BSs). However, the
existing energy conservation technologies, such as traditi. 

Is 5G more energy efficient than 4G?

Although the absolute value of the power consumption of 5G base stations is
increasing, their energy efficiency ratio is much lower than that of 4G stations.
In other words, with the same power consumption, the network capacity of 5G
will be as dozens of times larger than 4G, so the power consumption per bit is
sharply reduced. 

Can 3GPP reduce base station energy consumption in 5G NR BS?

Aiming at minimizing the base station (BS) energy consumption under low and
medium load scenarios, the 3GPP recently completed a Release 18 study on
energy saving techniques for 5G NR BSs . A broad range of techniques was
evaluated in terms of the obtained network energy saving (NES) gain and their
impact to the user-perceived throughput (UPT). 

How does mobile data traffic affect the energy consumption of 5G base
stations?

The explosive growth of mobile data traffic has resulted in a significant
increase in the energy consumption of 5G base stations (BSs). 

What is 5G base station?

1. Introduction 5G base station (BS), as an important electrical load, has been
growing rapidly in the number and density to cope with the exponential
growth of mobile data traffic . It is predicted that by 2025, there will be about
13.1 million BSs in the world, and the BS energy consumption will reach 200
billion kWh . 

How much power does a 5G station use?

The power consumption of a single 5G station is 2.5 to 3.5 times higher than
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that of a single 4G station. The main factor behind this increase in 5G power
consumption is the high power usage of the active antenna unit (AAU). Under
a full workload, a single station uses nearly 3700W. 

Why does 5G use so much power?

The main factor behind this increase in 5G power consumption is the high
power usage of the active antenna unit (AAU). Under a full workload, a single
station uses nearly 3700W. This necessitates a number of updates to existing
networks, such as more powerful supplies and increased performance output
from supporting facilities.
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5g base station power consumption is reduced

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

May 7, 2021 · Change Log This
document contains Version 1.0 of the ITU-
T Technical Report on "Smart Energy
Saving of 5G Base Station: Based on AI
and other emerging technologies to ...

Get Started 

Sustainable Connections:
Exploring Energy ...

Dec 9, 2024 · A portion of the dataset is
published on GitHub. We develop high-
accuracy models to profile 4G and 5G
base station energy consumption, ...

Get Started 

Renewable energy powered
sustainable 5G network ...

Feb 1, 2021 · Renewable energy is
considered a viable and practical
approach to power the small cell base
station in an ultra-dense 5G network
infrastructure to reduce the energy
provisions ...

Get Started 
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5G and Energy Efficiency

Feb 25, 2023 · automation, health, etc.
The main idea behind 5G is to minimize
total network energy consumption,
despite increased trafic and service
expansion due to its use for these ...

Get Started 

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

May 4, 2024 · With the construction of
new infrastructure is on the rise in many
countries, the impact of the 5G
developments on circular economy in
the era of COVID-19 cannot be ...

Get Started 

Why does 5g base station
consume so much ...

Apr 3, 2025 · The power consumption of
the 5G base station mainly comes from
the AU module processing and
conversion and high power-consuming
high ...

Get Started 

Power consumption based on
5G communication 
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Oct 17, 2021 · This paper proposes a
power control algorithm based on energy
efficiency, which combines cell breathing
technology and base station sleep
technology to reduce base station ...

Get Started 

Energy-saving Scheme of 5G
Base Station Based on ...

Nov 17, 2022 · Abstract. As China's new
infrastructure, 5G has received national
and social attention. 5G promotes
economic to grow rapidly. But, the high
energy consumption caused by ...

Get Started 

Front Line Data Study about
5G Power ...

Although the absolute value of the power
consumption of 5G base stations is
increasing, their energy efficiency ratio
is much lower than that of 4G stations. ...

Get Started 

What is a 5G Base Station? 

Jun 21, 2024 · Businesses: Leverage 5G
for enhanced communication, IoT
applications, and data processing
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capabilities, driving innovation and ...

Get Started 

Analysis of energy efficiency of
small cell base station in 4G/5G

Jan 25, 2023 · To get the energy
efficiency, in this research work, we have
addressed the total power consumption
and delay of User Requests (URs) in the
small cell as well as 5G small ...

Get Started 

Machine Learning and
Analytical Power Consumption
Models for 5G Base  

Sep 23, 2022 · The energy consumption
of the fifth generation(5G) of mobile
networks is one of the major concerns of
the telecom industry. However, there is
not currently an accurate and ...

Get Started 

Carbon emissions and
mitigation potentials of 5G
base station ...
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Jul 1, 2022 · However, a significant
reduction of ca. 42.8% can be achieved
by optimizing the power structure and
base station layout strategy and
reducing equipment power consumption.
...

Get Started 

Carbon emissions of 5G mobile
networks in China 

Aug 17, 2023 · Here we develop a large-
scale data-driven framework to
quantitatively assess the carbon
emissions of 5G mobile networks in
China, where over 60% of the global 5G
base ...

Get Started 

5G Power: Creating a green
grid that slashes ...

Jun 6, 2019 · The power consumption of
5G hardware is between two and four
times greater than 4G, posing
unprecedented challenges for site
infrastructure ...

Get Started 

Energy-saving control strategy
for ultra-dense network base
stations  
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Oct 29, 2024 · Aiming at the problem of
mobile data traffic surge in 5G networks,
this paper proposes an effective solution
combining massive multiple-input
multiple-output techniques ...

Get Started 

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 ...

Get Started 

A Power Consumption Model
and Energy Saving Techniques
for 5G ...

May 28, 2023 · Aiming at minimizing the
base station (BS) energy consumption
under low and medium load scenarios,
the 3GPP recently completed a Release
18 study on energy savi

Get Started 

Improving energy performance
in 5G networks and beyond

Aug 25, 2022 · The lean design of 5G NR

Powered by SolarInvert Energy Solutions

javascript:void(Tawk_API.toggle())
javascript:void(Tawk_API.toggle())
javascript:void(Tawk_API.toggle())


Page 10/15

standards represents a major
improvement compared to LTE, enabling
unprecedentedly low energy
consumption in 5G networks, and
beyond.

Get Started 

5G power consumption is 2.5
to 3 times of 4G

Apr 15, 2025 · The power consumption
of a 5G single station is 2.5 to 3.5 times
that of a 4G single station due to AAU
power consumption, the current full load
...

Get Started 

China Mobile Reduces the
Power Consumption of 5G Base
Station

Jul 6, 2021 · The company's goal is to
reduce the peak power consumption of
5G base stations to twice that of 4G by
2025. By the end of March 2021, the
number of 5G base stations in China ...

Get Started 

5G Energy Efficiency Overview

Abstract It is a critical requirement for
the future of 5G communication
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networks to provide high speed and
significantly reduce network energy
consumption. In the Fifth Generation
(5G), ...

Get Started 

Modelling the 5G Energy
Consumption using Real-world
Data: Energy  

Jun 26, 2024 · This paper proposes a
novel 5G base stations energy
consumption modelling method by
learning from a real-world dataset used
in the ITU 5G Base Station Energy ...

Get Started 

Energy Efficiency for 5G and
Beyond 5G: ...

Oct 14, 2024 · Energy efficiency
constitutes a pivotal performance
indicator for 5G New Radio (NR)
networks and beyond, and achieving
optimal efficiency ...

Get Started 

Energy Optimization of a Base
Station using Q-learning ...

Jul 13, 2023 · A sleep strategy with
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several sleep mode (SM) levels for
energy-efficient 5G base stations (BS) is
proposed to reduce energy consumption.
Energy consumption and Quality of ...

Get Started 

A Holistic Study of Power
Consumption and Energy ...

Jan 31, 2025 · The power consumption of
a 5G base station using massive MIMO is
dominated by the power consumption of
the radio units whose power amplifier(s)
consume most of the ...

Get Started 

5G base station saves energy
and reduces consumption

Dec 18, 2023 · The purpose of
consumption is to reduce equipment
power consumption, reduce enterprise
operating costs, and break the shackles
of high electricity bills for the
development ...

Get Started 

Final draft of deliverable
D.WG3-02-Smart Energy
Saving ...
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May 7, 2021 · Smart Energy Saving of 5G
Base Station: Based on AI and other
emerging technologies to forecast and
optimize the management of 5G wireless
network energy ...

Get Started 

Optimal configuration of 5G
base station energy storage ...

Feb 1, 2022 · The high-energy
consumption and high construction
density of 5G base stations have greatly
increased the demand for backup energy
storage batteries. To maximize overall ...

Get Started 

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

Jan 23, 2023 · In this paper, we present a
power consumption model for 5G AAUs
based on artificial neural networks. We
demonstrate that this model achieves
good estimation ...

Get Started 

Dynamical modelling and cost
optimization of a 5G base
station ...
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May 13, 2024 · For energy efficiency in
5G cellular networks, researchers have
been studying at the sleeping strategy of
base stations. In this regard, this study
models a 5G BS as an (M^ { ...

Get Started 

Size, weight, power, and heat
affect 5G base ...

Apr 26, 2021 · Engineers designing 5G
base stations must contend with energy
use, weight, size, and heat, which impact
design decisions.

Get Started 

Optimal configuration for
photovoltaic storage system
capacity in 5G  

Oct 1, 2021 · Base station operators
deploy a large number of distributed
photovoltaics to solve the problems of
high energy consumption and high
electricity costs of 5G base stations. In
this ...

Get Started 
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