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Overview

How do base stations affect mobile cellular network power consumption?

Base stations represent the main contributor to the energy consumption of a
mobile cellular network. Since traffic load in mobile networks significantly
varies during a working or weekend day, it is important to quantify the
influence of these variations on the base station power consumption. 

What is a base station power consumption model?

In recent years, many models for base station power con-sumption have been
proposed in the literature. The work in proposed a widely used power
consumption model, which explicitly shows the linear relationship between the
power transmitted by the BS and its consumed power. 

Is there a direct relationship between base station traffic load and power
consumption?

The real data in terms of the power consumption and traffic load have been
obtained from continuous measurements performed on a fully operated base
station site. Measurements show the existence of a direct relationship
between base station traffic load and power consumption. 

What is the largest energy consumer in a base station?

The largest energy consumer in the BS is the power amplifier, which has a
share of around 65% of the total energy consumption . Of the other base
station elements, significant energy consumers are: air conditioning (17.5%),
digital signal processing (10%) and AC/DC conversion elements (7.5%) . 

Which base station elements consume the most energy?

Of the other base station elements, significant energy consumers are: air
conditioning (17.5%), digital signal processing (10%) and AC/DC conversion
elements (7.5%) . New research aimed at reducing energy consumption in the
cellular access networks can be viewed in terms of three levels: component,
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link and network. 

What is the impact of base stations?

The impact of the Base Stations comes from the combination of the power
consumption of the equipment itself (up to 1500 Watts for a nowadays macro
base station) multiplied by the number of deployed sites in a commercial
network (e.g. more than 12000 in UK for a single operator).
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Power consumption of Japanese communication base stations

  

Predictive Modelling of Base Station
Energy Consumption...

Apr 13, 2024 · The increasing demand
for wireless communication services has
led to a significant growth in the number
of base stations, resulting in a
substantial increase in energy ...

  

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

Jan 23, 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), ...

  

Japan develops energy-saving
communication technology for ...

Sep 15, 2021 · Japan information and
Communication Research Institute (NICT)
and others have jointly developed
technologies to simplify wireless base
stations, greatly save energy and ...

  

(PDF) INVESTIGATORY ANALYSIS OF
ENERGY REQUIREMENT ...
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Mar 27, 2025 · Energy consumption in
mobile communication base stations
(BTS) significantly impacts operational
costs and the environmental footprint of
mobile networks. This study ...

  

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 ...

  

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

Mar 1, 2024 · The limited penetration
capability of millimeter waves
necessitates the deployment of
significantly more 5G base stations (the
next generation Node B, gNB) than their
4G ...

  

Base station power control strategy
in ultra-dense networks ...

Aug 1, 2025 · However, the deployment
of numerous small cells results in a
linear increase in energy consumption in
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wireless communication systems. To
enhance system efficiency and ...

  

Machine Learning and Analytical
Power Consumption ...

Jan 23, 2023 · Abstract--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 ...

  

AI control reduces base station
power ...

Base station AI control technology
analyzes changes in traffic volume for
each base station and dynamically stops
and emits radio waves to reduce power
...

  

Power consumption modeling of
different base station types ...

Mar 3, 2011 · In wireless
communications micro cells are
potentially more energy efficient than
conventional macro cells due to the high
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path loss exponent. Also, heterogeneous
...

  

STUDY ON AN ENERGY-SAVING
THERMAL ...

May 17, 2024 · In order to solve the poor
heat dissipation in the outdoor mobile
communication base station, especially
in summer, high temperature alarm
phenomenon occurs frequently, ...

  

Power Consumption: Base Stations
of  

Jul 18, 2016 · In this paper, the work
consists of categorizing
telecommunication base stations (BTS)
for the Sahel area of Cameroon
according to their power consumption
per month. It ...

  

Power Consumption Modeling of
Different Base ...

Jul 18, 2010 · In wireless
communications micro cells are
potentially more energy efficient than
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conventional macro cells due to the high
path loss exponent. ...

  

Key Factors Affecting Power
Consumption in ...

Sep 10, 2024 · Discover the key factors
influencing power consumption in
telecom base stations. Optimize energy
efficiency and reduce operational costs
with ...

  

Collaborative optimization of
distribution network and 5G base
stations  

Sep 1, 2024 · In this paper, a distributed
collaborative optimization approach is
proposed for power distribution and
communication networks with 5G base
stations. Firstly, the model of 5G ...

  

Machine Learning and Analytical
Power Consumption Models for 5G
Base  

Oct 25, 2022 · The energy consumption
of the fifth generation (5G) of mobile
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networks is one of the major concerns of
the telecom industry. However, there is
not currently an accurate and ...

  

Multi-objective cooperative
optimization of ...

Recently, 5G communication base
stations have steadily evolved into a key
developing load in the distribution
network. During the operation process,
scienti c dispatch-fi ing and management
of ...

  

Measurements and Modelling of
Base Station Power ...

Mar 28, 2012 · Therefore, this paper
investigates changes in the
instantaneous power consumption of
GSM (Global System for Mobile
Communications) and UMTS (Universal
...

  

Energy-Efficient Base Station
Deployment in Heterogeneous
Communication  

Aug 23, 2019 · Energy-Efficient Base
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Station Deployment in Heterogeneous
Communication Network Published in:
2019 IEEE SmartWorld, Ubiquitous
Intelligence & Computing, ...

  

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 ...

  

Green and Sustainable Cellular Base
Stations: An ...

Apr 9, 2019 · Energy efficiency and
renewable energy are the main pillars of
sustainability and environmental
compatibility. This study presents an ...

  

Power Consumption Assessment of
Telecommunication Base Stations  

Jul 19, 2024 · We introduce five base
station energy models for the state-of-
the-art EnergyPlus simulator, and we
present the development of an
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OpenStudio Measure for the ...

  

Flexible power modeling of LTE base
stations 

Apr 4, 2012 · With the explosion of
wireless communications in number of
users and data rates, the reduction of
network power consumption becomes
more and more critical. This is ...

  

Optimization Control Strategy for
Base Stations Based on
Communication  

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 ...

  

Modelling the 5G Energy
Consumption using Real-world Data:
Energy  

Jun 26, 2024 · This paper proposes a
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novel 5G base stations energy
consumption modelling method by
learning from a real-world dataset used
in the ITU 5G Base Station Energy ...

  

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 ...

  

Measurements and Modelling of
Base Station Power Consumption
under Real  

Abstract Base stations represent the
main contributor to the energy
consumption of a mobile cellular
network. Since traffic load in mobile
networks significantly varies during a
working or ...

  

Energy-Efficient Base Stations , part
of Green Communications  

Aug 29, 2022 · The impact of the Base
Stations comes from the combination of
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the power consumption of the
equipment itself (up to 1500 Watts for a
nowadays macro base station) ...

  

Base Stations - IEEE ComSoc
Technology Blog

Aug 7, 2020 · Selected 5G base stations
in China are being powered off every day
from 21:00 to next day 9:00 to reduce
energy consumption and lower
electricity bills. 5G base stations are ...

  

Base Stations 

Jul 23, 2025 · Power consumption: Thus,
permanent power supply is needed for
the operation of base stations; energy
consumption required to operate these
...

  

Measurements and Modelling of
Base Station Power Consumption
under Real  

Therefore, this paper investigates
changes in the instantaneous power
consumption of GSM (Global System for
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Mobile Communications) and UMTS
(Universal Mobile ...

  

Power Consumption Modeling of
Base Station as per ...

Jun 4, 2019 · This paper investigates
changes in the power consumption of
base stations according to their
respective traffic and develops a model
for the power consumption as per ...

  

Basestation 

A recent study showed that global power
consumption for cellular base stations
will decline due to more efficient
equipment and networks by nearly 3%
annually while the cost of electricity ...

  

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
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actively prioritizing EE for ...

  

(PDF) Power Consumption in ...

Jul 1, 2011 · Abstract and Figures One of
the main challenges for the future of in-
formation and communication
technologies is the reduction of the
power ...
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