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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. 

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. 

How can we improve the energy eficiency of 5G networks?

To improve the energy eficiency of 5G networks, it is imperative to develop
sophisticated models that accurately reflect the influence of base station (BS)
attributes and operational conditions on energy usage. 

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. 

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. 
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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
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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 ...

  

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 ...

  

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 ...

  

Optimal configuration of 5G
base station energy storage

Jun 21, 2025 · The high-energy consumption and
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high construction density of 5G base stations
have greatly increased the demand for backup
energy storage batteries.To maximize overall ...

  

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 ...

  

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 station was up to
23.45% after the sleep mechanism was
implemented, and ...

  

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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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 ...

  

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
...

  

Day-ahead collaborative
regulation method for 5G base
stations ...

Feb 21, 2025 · Optimizing energy consumption
and aggregating energy storage capacity can
alleviate 5G base station (BS) operation cost,
ensure power supply reliability, and provide ...

  

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
...
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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 ...

  

Analysis of power consumption
in standalone 5G network ...

Jun 1, 2021 · This paper proposes two modified
power consumption models that would
accurately depict the power consumption for a
5G base station in a standalone network and a
novel ...

  

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 ...

  

Modelling the 5G Energy
Consumption using Real-world
...

Jun 26, 2024 · To improve the energy eficiency of
5G networks, it is imperative to develop
sophisticated models that accurately reflect the
influence of base station (BS) attributes and ...
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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
...

  

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 ...

  

Research on decentralized
resource operation
optimization ...

Apr 22, 2024 · Abstract The extensive
construction and promotion of 5G base stations
(5GBSs) have led to a surge in communication
energy consumption, as 5G energy consumption
is ...

  

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

Mar 1, 2024 · Notably, the power consumption of
a gNB is very high, up to 3-4 times of the power
consumption of a 4G base stations (BSs). The
substantial quantity, rapid growth rate, and high
...
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Base station power control
strategy in ultra-dense
networks ...

Aug 1, 2025 · Within the context of 5G, Ultra-
Dense Networks (UDNs) are regarded as an
important network deployment strategy,
employing a large number of low-power small
cells to ...

  

Comparison of Power
Consumption Models for 5G
Cellular Network Base  

Jul 1, 2024 · In this paper, we propose a game-
theoretic model for studying load adaptive multi-
cell massive MIMO system where each base
station (BS) adapts the number of antennas to ...
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