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Power consumption of 5G base
stations in the Democratic
Republic of Congo
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Overview

Does a 5G base station have a power consumption model?

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 routing protocol for distributing the load on the base
stations in the case of intercellular communication.

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).

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.

Can network energy saving technologies mitigate 5G energy consumption?
This technical report explores how network energy saving technologies that
have emerged since the 4G era, such as carrier shutdown, channel shutdown,

symbol shutdown etc., can be leveraged to mitigate 5G energy consumption.

What is 5G base station?
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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 .
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Power consumption of 5G base stations in the Democratic Republic

Energy-saving control strategy
for ultra-dense network base
stations

Oct 29, 2024 - Aiming at the problem of
mobile data traffic surge in 5G networks,
this paper proposes an effective solution
combining massive multiple-input
multiple-output techniques ...

Get Started

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 ...

Get Started

Democratic Republic of the
Congo Energy ...

Nov 22, 2019 - In the AC, Democratic
Republic of the Congo supports an
economy six-times larger than today's
with only 35% more energy by ...

Get Started
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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 ...

Get Started

‘ Democratic Republic of the
o Congo

Mar 14, 2024 - Congo, the democratic
republic of the Country Commercial
— Guide Learn about the market

: Il ‘[ ' conditions, opportunities, regulations,

Get Started

Final draft of deliverable
D.WG3-02-Smart Energy ' l

£
-

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 ... | —

Get Started

democratic Republic of the
Congo
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Jan 16, 2025 - The energy intensity (the
ratio of the quantity of energy
—aa consumption per unit of economic
; output) of the economy was 19.1 MJ per
I : US dollar (2005 dollars at PPP) in 2012,

ENERGY Get Started

STORAGE
SYSTEM

The Long Road to Sobriety:
Estimating the Operational ...

iy, —
[ 1P65/IP55 OUTDOOR CABINET

May 1, 2025 - It is quite likely that the

huge energy efficiency gains achieved % 5 m
by technology evolution have at least i

been compensated by the surge in data

-A OUTDOOR MODULE CABINET
traffic. Therefore, in this paper, ... “ " 2

Get Started

Power Consumption of 4G and
5G Networks

Oct 5, 2023 - The fact of Sustainability in
mobile networks starts with power
reduction and meeting net-zero goals,
and as we know wireless networks ...

Get Started

DEMOCRATIC REPUBLIC OF
CONGO

Mar 12, 2024 - 1 DRC's Renewable
Energy Potential and Country Overview
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The DRC, the second-largest country in
Africa, covers 2.3 Figure 1: DRC's
location within Africa million ...

Get Started

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 ...
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5G and Energy Efficiency

Feb 25, 2023 - 3. SA: Wl on FS_EE _5G
"Study on system and functional aspects
of Energy Eficiency in 5G networks" This
study gives KPIs to measure the EE of
base stations in static ...
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ESS
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5G network deployment and
the associated energy
consumption ...
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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 ...

Get Started

A Review of Energy in the
Democratic Republic ...

| | B

Jun 27, 2016 - The Democratic Republic
of Congo (DRC) is currently experiencing _
a general energy crisis due to the lack of |
proper investment and ... -
\
Get Started —
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5G Transmit Power and
Antenna radiation

Jul 15, 2025 - To keep the power density
per MHz similar to LTE systems, the
100MHz 3.5GHz spectrum will require 5x
80 W, which is not easy to be ...

Get Started

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

Get Started

Power Consumption Modeling
of Different Base ...

Jul 18, 2010 - In this paper we developed
such power models for macro and micro
base stations relying on data sheets of
several GSM and UMTS base stations ...

Get Started

Energy Consumption Modelling
for 5G Radio Base ...

In this thesis linear regression is

compared with the gradient boosted

trees method and a neural network to

see how well they are able to predict

energy consumption from field data of = g
5G ... :

Get Started

World Bank Document

3 days ago - The main priority for the
Democratic Republic of Congo's power
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sector is to increase access to electricity.
The Democratic Republic of Congo is a
large country with 10 million ...

Get Started

] FLEXIBLE SETTING OF
Al-based energy consumption MULTIPLE WORKING MODES

modeling of 5G base stations:
an energy

Jun 25, 2024 - The energy consumption .
of 5G networks is one of the pressing E
concerns in green communications.

Recent research is focused towards

energy saving techniques of base ...

Get Started

Orange and Vodacom create a
joint venture to expand ...

Jan 14, 2025 - Orange and Vodacom
have joined hands to form, a first of its
kind, rural towerco partnership in Africa.
Through this partnership, the companies
will collaborate to build, own, ...

Get Started

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

Get Started

What is a 5G Base Station?

Jun 21, 2024 - The collaboration between

Mobix Labs and TalkingHeads Wireless
exemplifies the innovative strides being

made in 5G technology. By focusing ...
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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 ...

i
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Orange and Vodacom form
tower JV in ...

Jan 15, 2025 - South African-based
Vodacom, which is a subsidiary of UK
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telco Vodafone, operates in several other
African markets, including the
Democratic ...

Get Started

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, ...

Get Started

2§ 5G base stations use a lot
more energy than 4G ...

| -
5*7‘ 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 ...

Get Started

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

Get Started

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 ...

Get Started

Research on Performance of r
Power Saving Technology for e i
5G Base ...

Jun 28, 2021 - Compared with the fourth
generation (4G) technology, the fifth
generation (5G) network possesses
higher transmission rate, larger system
capacity and lower tran

Get Started

Energy-efficiency schemes for
base stations in 5G ...
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Product Model

Rated Battery Capacity

SKWH/115KWH
| ENERGY
STORAGE

Battery Cooling Method SYSTEM

Air Cooled/Liquid Cooled

Vodacom and Orange create a
joint venture to expand ...

Jan 14, 2025 - Vodacom and Orange
have joined hands to form, a first of its
kind, rural towerco partnership in Africa.
Through this partnership, the companies
will collaborate to build, own, ...
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ESS

AI-WS,1-B (Battery Module)

“

AI-W5.1-PDU3-B

Al-W5.1-Base (Battery Base)

Power consumption analysis of
access network in 5G mobile ...
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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 ...

Get Started

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

Get Started
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Feb 1, 2022 - The architectural

differences of these networks are

highlighted and power consumption

analytical models that characterize the

energy consumption of radio resource ...
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