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Overview

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 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. 

Should power consumption models be used in 5G networks?

This restricts the potential use of the power models, as their validity and
accuracy remain unclear. Future work includes the further development of the
power consumption models to form a unified evaluation framework that
enables the quantification and optimization of energy consumption and
energy efficiency of 5G networks. 

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. 

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
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of the BBU is to handle baseband digital signal processing, while the AAU
converts the baseband digital signal into an analog signal, and then
modulates it into a high-frequency radio signal. 

What is 5G BS power consumption?

The 5G BS power consumption mainly comes from the active antenna unit
(AAU) and the base band unit (BBU), which respectively constitute BS dynamic
and static power consumption. The AAU power consumption changes
positively with the fluctuation of communication traffic, while the BBU power
consumption remains basically unchanged , , .
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What is the principle of power consumption of 5g base stations 

  

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 ...

  

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 ...

  

Front Line Data Study
about 5G Power
Consumption

Doubled power consumption means
doubled electricity costs, which will
greatly increase operating pressure. The
expansion of the power supply also
means a rise in 5G network construction
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...

  

What is the reason for the
high energy consumption
of 5G base ...

Oct 24, 2024 · Let me explain it to you.
The energy consumption of 5G base
stations is mainly concentrated in four
parts: base stations, transmission, power
supply and air conditioning in ...

  

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

May 28, 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 ...

  

Energy-Efficient Base
Stations 

Aug 29, 2022 · With the explosion of
mobile Internet applications and the
subsequent exponential increase of
wireless data traffic, the energy
consumption of cellular networks has
rapidly ...
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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 ...

  

AI-based energy
consumption modeling of
5G base stations: an
energy  

Jun 25, 2024 · The energy consumption
of 5G networks is one of the pressing
concerns in green communications.
Recent research is focused towards
energy saving techniques of base ...

  

The energy use
implications of 5G:
Reviewing whole network
...

Apr 1, 2022 · Addressing this gap, we
conduct a literature review to examine
whole network level assessments of the
operational energy use implications of
5G, the embodied energy use ...
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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 ...

  

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
characteristics of 5G evolution, and
further analysed the energy ...

  

Technical Requirements
and Market Prospects of
5G Base ...

Jan 17, 2025 · With the rapid
development of 5G communication
technology, global telecom operators are
actively advancing 5G network
construction. As a core component
supporting ...
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Power Consumption
Modeling of 5G Multi-
Carrier Base ...

Jan 23, 2023 · However, there is still a
need to understand the power
consumption behavior of state-of-the-art
base station architectures, such as multi-
carrier active antenna units (AAUs), ...

  

Optimal configuration of
5G base station energy
storage

Mar 17, 2022 · Scan for more details
creased the demand for backup energy
storage batteries. To maximize overall
benefits for the investors and operators
of base station energy storage, we ...

  

Energy Efficiency
Challenges of 5G Small Cell
Networks

Thus, the main objective in this paper is
to investigate the computation power
based on the Landauer principle.
Simulation results reveal that more than
50% of the energy is consumed ...

  

Energy consumption
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optimization of 5G base
stations ...

Aug 1, 2023 · An energy consumption
optimization strategy of 5G base stations
(BSs) considering variable threshold
sleep mechanism (ECOS-BS) is proposed,
which includes the initial ...

  

Machine Learning and
Analytical Power
Consumption Models for
5G Base  

Oct 25, 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 ...

  

5G base stations use a lot
more energy than 4G ...

Apr 3, 2020 · Carriers have been looking
at energy efficiency for a few years now,
but 5G will bring this to top of mind
because it's going to use more energy
than ...

  

The Applicability of Macro
and Micro Base Stations
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for 5G Base ...

Oct 14, 2022 · The construction of the
5G network in the communication
system can potentially change future life
and is one of the most cutting-edge
engineering fields today. The 5G base ...

  

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
...

  

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 ...

  

Power consumption based
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on 5G communication 

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 ...

  

Optimizing the ultra-dense
5G base stations in urban
...

Dec 1, 2020 · The optimal solutions and
comparative experiments demonstrate
that the proposed model can provide
reasonable and robust results to support
5G cellular network planning. ...

  

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 ...

  

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

  

What is the Power
Consumption of a 5G Base
Station?

Nov 15, 2024 · Why is 5G Power
Consumption Higher? 1. Increased Data
Processing and Complexity These 5G
base stations consume about three
times the power of the 4G stations. ...

  

Unveiling the 5G Base
Station: The Backbone of
Next-Gen ...

Jun 3, 2025 · Explore the inner workings
of 5G base stations, the critical
infrastructure enabling high-speed, low-
latency wireless connectivity. Discover
their components, architecture, ...

  

Power Consumption
Modeling of 5G Multi-
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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 ...
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