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The impact of 5G base stations
on power consumption
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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 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 .

Does 5G increase energy consumption?

However, this technological leap comes with a substantial increase in energy
consumption. Compared to its predecessor, the fourth-generation (4G)
network, the energy consumption of the 5G network is approximately three
times higher .

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?
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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.
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The impact of 5G base stations on power consumption

5G Ultradense Cellular-
Network-Based Edge

Demand Response: Energy

Nov 29, 2023 - With the development of

5G technology, ultradense cellular

networks are becoming a trend, while
the deployment of large-area and high-

density base stations (BSs) will ...

The Long Road to Sobriety:
Estimating the Operational

May 1, 2025 - It is quite likely that the
huge energy efficiency gains achieved
by technology evolution have at least
been compensated by the surge in data
traffic. Therefore, in this paper, ...

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

Powered by SolarTech Power Solutions



e
%% SOLAR rro.

Do

Page 5/15

base stations consume about three
times the power of the 4G stations. ...

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

Nov 15, 2024 - As 5G becomes the new
normal, questions of 5G base station
power consumption become more
relevant than ever, not only for
operators eager to manage their costs
but also ...

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

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 ...

Energy-efficiency schemes
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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 ...

Improving energy
performance in 5G
networks and beyond

Aug 25, 2022 - The lean design of 5G NR
standards represents a major
improvement compared to LTE, enabling
unprecedentedly low energy
consumption in 5G networks, and

beyond.
. ) ===
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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 ...

Comparison of Power
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Network energy

consumption modeling and

performance

Aug 10, 2023 - Network energy
consumption modelling As a foundation
for this work, we recently proposed a
network energy consumption model

which captures the impact of the gNB ...

Low-Carbon Sustainable
Development of 5G Base
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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

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 ...
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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 ...

.

Energy consumption
optimization of 5G base
stations ...

Aug 1, 2023 - 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 [1]. It is ...

The carbon footprint
response to projected base
stations of China's 5G

Apr 20, 2023 - We decomposed the CO 2
footprint of China's 5G networks and
assessed the contribution of the number
of 5G base stations and mobile data
traffic to 5G-induced CO 2 ...

Power Consumption
Modeling of 5G Multi-
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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 ...

Optimal energy-saving
operation strategy of 5G —

base statim.'l ’—ﬁk W{ H

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 ...

Carbon emissions of 5G
mobile networks in China

Oct 6, 2023 - However, the impact of 5G
mobile networks on energy consump-
tion and carbon emissions is a matter of
concern. Compared with previous
generations of mobile networks, 5G ...

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

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 ...

TR Powering green
Ik digitalization: Evidence

Ty 1 LLELLLL
rm I ’ ”Hm I] from 5G network ...
L LLNEERE | Al
Jul 1, 2022 - While digitalization is

T
H"W | .,‘ Il changing the world, its impact on energy
e l demand and carbon emission has been
multi-faceted. This study analyzes the
sustainability challenges brought ...

n

.

Energy consumption
optimization of 5G base
stations ...

Aug 1, 2023 - The explosive growth of
mobile data traffic has resulted in a 7
significant increase in the energy
consumption of 5G base stations (BSs).
However, the e...

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

May 28, 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), ...

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

Oct 4, 2021 - Smart energy saving of 5G
base stations: Based on Al and other
emerging technologies to forecast and
optimize the management of 5G wireless
network energy ...

IMPACT OF 5G Technology
on power consumption and

Jun 14, 2024 - Moreover, the
densification of 5G networks,
characterized by the deployment of a
higher density of small cells and base
stations, further exacerbates power
consumption ...

Power consumption
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analysis of access network
in 5G mobile ...
Feb 1, 2022 - The architectural
differences of these networks are
highlighted and power consumption —
analytical models that characterize the i

energy consumption of radio resource ...

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

Jul 1, 2022 - Due to the high radio
frequency and limited network coverage
of 5G base stations, the number of the
5G base stations are 1.4~2 times than
that of the 4G base stations, and ...

Home Energy Storage

(Stackble system)
Machine Learning and =
Analytical Power _l _
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 ...

How 5G is bringing an
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energy

Aug 13, 2025 - Maximizing energy
eficiency is one of the basic principles of
5G - there is a clear aim to keep the
energy consumption of the mobile
network at current levels, or even lower,

IMPACT OF 5G Technology
on power consumption and

Jun 14, 2024 - In this discussion, we will
delve into the intricacies of 5G
technology, exploring its unique
features, applications, and implications
for power consumption. We will examine
the ...

Carbon emissions of 5G
mobile networks in China

Dec 21, 2023 - Compared with previous
generations of mobile networks, 5G
networks have more antennas?7 and
larger bandwidths8, dramatically
increasing the energy consumption of
base ...

Machine Learning and
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Analytical Power
Consumption Models for P— .

5G Base

Oct 25, 2022 - However, there is not
currently an accurate and tractable

= Outdoor Cabinet
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approach to evaluate 5G base stations' %
(BSs') power consumption. In this article, 7 —
we propose a novel model for a ... W

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 ...

r
Energy-saving control le J
strategy for ultra-dense N .
network base stations —_— —
Oct 29, 2024 - Aiming at the problem of :
mobile data traffic surge in 5G networks, 3]

this paper proposes an effective solution Al
combining massive multiple-input
multiple-output techniques ...
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