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Overview

Do 5G base stations consume a lot of energy?

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 tractable approach to evaluate 5G base stations' (BSs') power
consumption. 

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
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. 

Is 5G base station power consumption accurate?

esan@huawei.comAbstract—The energy consumption of the fifth generation
(5G) of mobile networks is one of the major co cerns of the telecom industry.
However, there is not currently an accurate and tractable approach to
evaluate 5G base stations (BSs) power consumption. In this article, we pr. 

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. 

What is a 5G base station?

A 5G base station is mainly composed of the baseband unit (BBU) and the AAU
— in 4G terms, the AAU is the remote radio unit (RRU) plus antenna. The role
of the BBU is to handle baseband digital signal processing, while the AAU
converts the baseband digital signal into an analog signal, and then
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modulates it into a high-frequency radio signal. 

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 equipment power consumption details

  

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 Performance of Power
Saving Technology for 5G Base
Station

Jun 28, 2021 · Compared with the fourth
generation (4G) technology, the fifth
generation (5G) network possesses
higher transmission rate, larger system
capacity and lower transmission ...

  

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

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 ...

  

Matching calculation method of 5g
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base station power supply

Jun 12, 2025 · 5g base station is
composed of BBU and AAU. One base
station is configured with one operator's
three cells (1 BBU + 3 AAU). Assuming
that the power consumption of 5g BBU ...

  

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 ...

  

Research on Carbon Emission
Prediction for 5G Base Stations ...

May 19, 2025 · The rapid deployment
and widespread adoption of 5G networks
have rendered the energy consumption
and carbon emissions of base stations
increasingly prominent, posing a ...

  

Optimal configuration of 5G base
station energy storage

Mar 17, 2022 · It is seen from Fig. B3
that the percentage reduction in system
power consumption of the 5G base
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station was up to 23.45% after the sleep
mechanism was implemented, and ...

  

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 ...

  

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. ...

  

5G Transmit Power and Antenna
radiation 

2 days ago · To keep the power density
per MHz similar to LTE systems, the
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100MHz 3.5GHz spectrum will require 5x
80 W, which is not easy to be ...

  

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

Apr 15, 2025 · Doubling power
consumption means doubling electricity
bills, which will undoubtedly greatly
increase the operational pressure on
operators. ...

  

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 ...

  

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
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increased three times. In the future, high
...

  

Machine Learning and Analytical
Power Consumption ...

Jan 23, 2023 · cerns of the telecom
industry. However, there is not currently
an accurate and tractable approach to
evaluate 5G base stations (BSs) power
consumption. In this article, we ...

  

Dynamic Power Management for 5G
Small Cell Base Station

Jan 9, 2021 · 5G networks with small cell
base stations are attracting significant
attention, and their power consumption
is a matter of significant concern. As the
increase of the expectation, ...

  

Front Line Data Study about 5G
Power ...

Facebook Twitter Linkedin The two
figures above show the actual power
consumption test results of 5G base
stations from different manufacturers, ...
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Energy Management of Base Station
in 5G and B5G: Revisited

Apr 19, 2024 · Since mmWave base
stations (gNodeB) are typically capable
of radiating up to 200-400 meters in
urban locality. Therefore, high density of
these stations is required for ...

  

5G Base Station 

Jun 26, 2023 · 5G base station is the core
equipment of 5G network, which
provides wireless coverage and realizes
wireless signal transmission between ...

  

DBS5900 Distributed Base Stations
-- Huawei Enterprise

Aug 13, 2025 · The DBS5900 adopts a
modular structure, with the baseband
unit BBU and remote radio unit RRU
deployed separately. The DBS5900 has
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the characteristics of small ...

  

5G Power Management:
Consumption, ...

- Power amplifiers in 5G base stations
and user equipment need to be efficient
to handle the high data rates and
frequencies used in 5G. The efficiency of
these ...

  

NEC develops and commercializes
5G ...

Mar 3, 2025 · This will make it possible
to provide a high-quality 5G network that
can flexibly respond to diverse service
requirements. Furthermore, by utilizing
...

  

Energy Saving Technology of 5G
Base Station Based on ...

Feb 13, 2020 · For time and space
constraints, 5G base stations will have
more serious energy consumption
problems in some time periods, so it
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needs corresponding sleep strategies to
...

  

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 ...

  

Carbon emissions and mitigation
potentials of 5G base station ...

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.
...

  

Comparison of Power Consumption
Models for 5G Cellular Network Base

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

  

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

Jun 6, 2019 · Energy consumption per
unit of data (watt/bit) is much less for 5G
than 4G, but power consumption is much
higher. In the 5G era, the maximum ...

  

Optimal configuration of 5G base
station energy storage

Jun 21, 2025 · 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 ...

  

A technical look at 5G energy
consumption and performance

Sep 17, 2019 · How can 5G increase
performance and ensure low energy
consumption? Find out in our latest
Research blog post.
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5G energy saving in coordination
with 4G 

Jul 7, 2023 · According to a research
(Chunming Meng, 2020), the cooling
system accounts for 20% to 40% of total
energy consumption, the power
distribution system about 5% to 20%,
and ...

  

Front Line Data Study about 5G
Power Consumption

The power consumption of a single 5G
station is 2.5 to 3.5 times higher than
that of a single 4G station. The main
factor behind this increase in 5G power
consumption is the high power ...

  

5G network deployment and the
associated energy consumption ...

Jul 1, 2022 · In particular, this research
took the UK as an example to investigate
the spatiotemporal dynamic
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characteristics of 5G evolution, and
further analysed the energy ...

  

Optimal energy-saving operation
strategy of 5G base station ...

Reference (Celebi et al., 2019) analyzes
the power consumption characteristics
and patterns of base station
communication equipment under
different load conditions, and points out
that the ...

  

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 ...
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