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5G base station power
consumption analysis

Modular design,
unlimited combinations in parallel

BUILT-IN DUAL FIRE PROTECTION MODULE

3 PN - - oy ”
gl

o= i e ‘-t 7'.‘- = ¥ - -
—*“*M P TV e T 4—4’ N
= o == 2 N 2 e -

T —

i — - e v -,_,'—..“w ”—ﬂ‘_- ————

z -“" “-ﬂﬁ-m—-hw'-ﬂuu“-mu_ww -....,-,._.u s




RsS5oR SOLAR ¢ro. Page 2/14

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.

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 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 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.
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What is a minimal 5G BS energy consumption optimization model?

Therefore, the problem can be formulated as a minimal 5G BS energy
consumption optimization model, i.e., the energy consumption reduced by
reasonably switching off the idle or lightly loaded BSs and reasonably
associate UEs with BSs (i.e., the BS switching state and BS-UE association
state scheme).
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5G base station power consumption analysis

_~1 "\‘J'f\ Coordinated scheduling of 5G base
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) 1 = Sep 25, 2024 - With the rapid
l = | = development of 5G base station
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Final draft of deliverable
D.WG3-02-Smart Energy Saving ...

May 7, 2021 - Smart Energy Saving of 5G
Base Station: Based on Al and other
emerging technologies to forecast and
optimize the management of 5G wireless
network energy ...

Energy consumption optimization of
5G base stations ...

Aug 1, 2023 - 5G base station (BS), as an
LiFeP04 Battery important electrical load, has been
growing rapidly in the number and
density to cope with the exponential
growth of mobile data traffic [1]. It is ...

Optimization Control Strategy for
Base Stations Based on ...
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Mar 31, 2024 - With the maturity and
large-scale deployment of 5G
technology, the proportion of energy
consumption of base stations in the
smart grid is increasing, and there is an
urgent ...

Multi-objective interval planning for
5G base ...

Jul 23, 2024 - Large-scale deployment of
5G base stations has brought severe

challenges to the economic operation of
the distribution network, furthermore, ...

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.

51.2v200An
LIFePO4 Battary Modula

Application of Al technology 5G
base station

Dec 9, 2020 - 1 Hardware Hardware
Energy Energy It is based on lowering
the basic energy consumption of the
base station. By modifying the hardware
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architecture design, improving the ...
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Stochastic Modeling of a Base
Station in 5G Wireless ...

Nov 15, 2024 - We have shown the
behavior of power consumption with
respect to three different distributions
named deterministic, exponential, and
hypo-exponential. This research : .

highlights 2301400V

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

Jun 1, 2021 - We suggest a method to
manage energy consumption in 5G
networks by first proposing an
alternative power consumption at 5G
base stations, which enable and relay ...

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
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this, Mobile Network Operators are
actively prioritizing EE for ...
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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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Al-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 ...

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
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increased the demand for backup energy
storage batteries.To maximize overall ...

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. ...

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 Al
and other emerging technologies to ...

Power Consumption Analysis of a 5G
NR Base Transceiver Station ...

Jul 17, 2025 - This work has explored the
power consumption of an outdoor
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commercial 5G NR base station using an
inexpensive and custom-built power
measurement setup.

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 ...

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 ...

Intelligent Critical Ordinary
Load Load Load

SE-G5.1Pro-B

Application scenarios of energy storage battery products

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
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network base stations and provides a
comparison of the models. It highlights

Design and implementation of a
cloud-based energy ...

Nov 20, 2024 - This paper presents the
design and implementation of a cloud-
based energy monitoring system
specifically developed for 5G base
stations, with a focus on optimizing ...

Dynamic Power Management for 5G
Small Cell Base Station

{ 'WH- Jan 9, 2021 - 5G networks with small cell
il | base stations are attracting significant
=S _'L.,ﬁﬁ attention, and their power consumption
is a matter of significant concern. As the

increase of the expectation, ...

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
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standalone network and a novel ...
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Final draft of deliverable
D.WG3-02-Smart Energy Saving ...

Oct 4, 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 Al
and other emerging technologies to ...

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
needs corresponding sleep strategies to

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

May 28, 2023 - The fifth generation of

the Radio Access Network (RAN) has
brought new services, technologies, and
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paradigms with the corresponding
societal benefits. However, the ...

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.

Energy-efficient 5G for a greener
future

Apr 22, 2020 - However, the total power
consumption of the 5G base station is
about four times that of the 4G.
Considering the high deployment density
of 5G base stations, the overall power ...

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
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base station energy consumption, ...

5G Energy Efficiency Overview

Base station resources are generally
unused 75 - 90% of the time, even in
highly loaded networks. 5G can make
better use of power-saving techniques in
the base station part, ...
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ITU-AI-ML-in-5G-Challenge/5G-
Energy ...

Sep 7, 2023 - To reduce network energy
consumption, it is crucial to optimize
base station parameters and energy-
saving methods. This requires a deep ...

Dynamical modelling and cost
optimization of a 5G base station ...

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
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models a 5G BS as an (M™ { ...

Power Consumption Analysis of a 5G ——
NR Base Transceiver Station ... :

Jul 17, 2025 - These base stations
operate under varying conditions (such
as operating modes, transmission power
and traffic levels), influencing their
power consumption. This work has ...

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 ...
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