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Annual electricity consumption
of 5G base stations in Brussels
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Overview

Do 5G Rans consume more energy?

We apply this method to the RANs in Belgium over the 2020-2025 period for
six scenarios of 5G deployment. Results show that the static energy
consumption accounts for a major part of the total RAN energy consumption,
which implies that concurrently operating 4G and 5G RANs consumes more
energy than using only one generation.

How much energy does a 4G ran consume?

In 2020, we estimate that 4G RANs consume 112 GWh, which corresponds to
0.13% of the annual electricity consumption in Belgium (i.e., 84.7 TWh ). In
2025, the total energy consumption goes up, especially with extensive 5G
deployments, as shown in Fig. 7a.

How does 5G affect energy consumption in 20257

In 2025, the total energy consumption goes up, especially with extensive 5G
deployments, as shown in Fig. 7a. When 5G is not deployed, the rise in energy
consumption is 18% whereas the data traffic doubles. With full 5G
deployment, it increases by 81% without SM and only by 27% with SM, while
the total data traffic increases more than threefold.

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.

Can a 5G ran be deployed in Belgium?

In this work, the whole method is applied to broadband RANs in Belgium for

six scenarios of 5G deployment from 2020 to 2025. This paper is organized in
four sections.
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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.
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Annual electricity consumption of 5G base stations in Brussels

Global 5G Base Station
Industry Research Report ...

Considering the energy consumption of
other equipment in the computer room,
we believe that the energy consumption
of 5G base stations will reach 5300W. ...

Get Started

Base Station Energy Use in W Taxrree TN ) EE=
Dense Urban and Suburban ... “
This article lls this gap by providing a y - s
reference on the energy consumption of , !
base transceiver stations for reported i
mobile data usage for different Radio l_ - '
Access Technologies; 3G, 4G and ... el =2
-;-ll O S

Get Started

| Comparison of Power

| ‘ Consumption Models for 5G
! Cellular Network Base

consist of a core network, the radio
access network (RAN) - which includes
base stations and transport networks
such as the backhaul network, ...

1: Jul 1, 2024 - Generally, cellular networks

Get Started
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How much energy will 5G

consume?

Sep 18, 2020 - The challenge with 5G J "II
energy consumption is a function of the .

deS|gnE larger antgnnas, larger . l s
bandwidths, and higher base station i (el
density ... A

Get Started

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

Jan 23, 2023 - Importantly, this study
item indicates that new 5G power
consumption models are needed to
accurately develop and optimize new
energy saving solutions, while also ...

Get Started

Power consumption based on

5G communication ‘ European

Warehouse

=
Oct 17, 2021 - Abstract: At present, 5G = e il
mobile traffic base stations in energy - M| ]
consumption accounted for 60% ~ 80%, =
compared with 4G energy consumption = | ==

increased three times. In ...

|
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Front Line Data Study about
5G Power ...

Facebook Twitter Linkedin The two
figures above show the actual power
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consumption test results of 5G base
stations from different manufacturers, ...
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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 ...
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3G /4G / 5G coverage in
Brussels, Brussels-Capital,
Belgium

| This map represents the coverage of 2G,

| 3G, 4G and 5G mobile network in
Brussels, Brussels-Capital. See also :
mobile bitrates map in Brussels, Brussels-
Capital and mobile networks ...
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5G base stations use a lot
more energy than 4G ...
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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 ...
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. The ene_rgy_use implications of
| 5G: Reviewing whole network

L \

= | Ly Apr 1, 2022 - Addressing this gap, we
= ! conduct a literature review to examine
= | | whole network level assessments of the
:— _‘v | '7__(';-1 operational energy use implications of

5G, the embodied energy use ...
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5G Energy Consumption

Prediction |

[¥] LIQUID/AIR COOLING

Overview This repository contains my
project for the 5G Energy Consumption
modeling challenge organized by the
International Telecommunication Union
(ITU) in 2023. The challenge aims to ...

[¥/ PROTECTION IP54/IP55

[V Pcsems

[¥] BATTERY /6000 CYCLES
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Experts Say Annual Power
Consumption of 5G Networks

Feb 1, 2025 : To ensure the same
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coverage, the number of 5G base
stations will be 3-4 times that of 4G base
stations, resulting in a substantial
growth in overall energy consumption by
more ...
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Optimal configuration of 5G r
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 ...

Get Started

=) [ ) el . . -
== ﬁi\ What is the average electricity
%% EE and gas ...
= =7
g{“—r ﬁﬁ‘ It is therefore difficult to establish an
\ average that accurately reflects the
i : — t!: situation of every individual. Why is the
: (= : average consumption in Brussels lower
I o e than ...
i CE
" A Get Started

What is the Power
Consumption of a 5G Base
Station?
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Nov 15, 2024 - Compared to its
predecessor, 4G, the energy demand
from 5G base stations has massively
grown owing to new technical
requirements needed to support higher
data rates ...
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[ ]
| H
L )

[

[ )
[ H
L ]

Power consumption evaluation
of mobile radio

Apr 22, 2022 - Therefore, this work aims
to estimate the total energy
consumption of broadband RANs in
Belgium in 2020, and to forecast it by
2025 using six scenarios of 5G
deployment. ...

Get Started

Energy Consumption of 5G,
Wireless Systems ...

4 days ago - "As 5G usurps LTE, energy
consumption is expected to increase 61x
between 2020 to 2030 due to the energy
demands of powerful network ...

+

Get Started
3.2v 280ah

Evaluation and projection of
4G and 5G RAN energy ...

Jun 26, 2024 - Compared to its
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predecessor, the fourth-generation (4G)

network, the energy consumption of the

5G network is approximately three times
higher [1]. Notably, energy costs ...

Get Started

------

Energy Consumption of 5G,
Wireless Systems ...

4 days ago - Reports on the Increasing
Energy Consumption of Wireless
Systems and Digital Ecosystem The
more we use wireless electronic devices,
the more ...
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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
base station energy consumption, ...
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Sustainable Connections:
Exploring Energy ...

Dec 9, 2024 - This paper investigates
energy consumption issues from
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widespread 5G deployment using city-
scale real-world mobile network data. ...

Get Started

o Total annual electricity
| consumption estimates for the
three ...
= | . Apr 27, 2025 - A literature review is

presented on energy consumption and
heat transfer in recent fifth-generation
(5G) antennas in network base stations.
The review emphasizes on the role of ...
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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 ...
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Multi-objective cooperative
optimization of communication
base ...
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Sep 30, 2024 - The analysis results of the
example show that participation in grid-
side dispatching through the flexible
response capability of 5G
fir 3 ' communication base stations can
il enhance the ...
|
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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 ...
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5G and Energy Efficiency

Feb 25, 2023 - g when and where

I\B needed. According to the white paper
released by Nokia on "5G network

energy eficiency"14, attention should be
/ focused on the base stations, as they ...

qéﬁm
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Optimization Control Strategy
for Base Stations Based on ...

Mar 31, 2024 - With the maturity and
large-scale deployment of 5G
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technology, the proportion of energy
consumption of base stations in the
smart grid is increasing, and there is an | \‘ e ,‘
urgent ... i J oy
S Ay
Get Started ' ! i |
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5G Base Stations: The Energy
Consumption Challenge

| Dec 11, 2020 - According to ABI
Research analysis and certain

I {1

|

[
{% (1L L infrastructure vendor statistics, the
b typical three 5G massive MIMO 64T64R

AAUs at a site need to consume more
than 2600 ...
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Power consumption based on 2
5G communication —
Oct 17, 2021 - At present, 5G mobile e
traffic base stations in energy | = |
consumption accounted for 60% ~ 80%, .
compared with 4G energy consumption . m
increased three times. In the future, high R SRS
Positive Back
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Optimal configuration for
photovoltaic storage system
capacity in 5G
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Support Customized Product 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
7 I T this
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