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Overview

What is the energy-saving technology of base stations?

This technical report focuses on energy-saving technology of base stations.
Some energy saving technologies since 4G era will be explained in details,
while artificial intelligence and big data technology will be introduced in
response to the requirement of an intelligent and self-adaptive energy saving
solution. 

What is the power consumption of a base station?

The power consumption of each base station is considered about the number
of mobile subscribers and random mobility to minimize the energy-saving cost
of the cellular network. 

Do cellular network operators prioritize energy-efficient solutions for base
stations?

Recognizing this, Mobile Network Operators are actively prioritizing EE for
both network maintenance and environmental stewardship in future cellular
networks. The paper aims to provide an outline of energy-efficient solutions
for base stations of wireless cellular networks. 

What is the sleep mode of a base station?

There are different stages of the sleep mode of base stations. These are
mentioned below: On: the small cell operates fully and consumes the maximal
power. Standby: the small cell sleeps in “light” mode and can easily wake up
on UE’s request., This can be done by shutting down the TCXO heater and RF. 

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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What are the standardized energy-saving metrics for a base station?

(1) Energy-saving reward: after choosing a shallower sleep strategy for a base
station, the system may save more energy if a deeper sleep mode can be
chosen, and in this paper, the standardized energy-saving metrics are defined
as (18) R i e = E S M = 0 − E S M = i E S M = 0 − E S M = 3
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Energy mode of mobile base station equipment for fire fighting

  

NGMN Identifies Key
Energy Saving Solutions
for Mobile ...

Nov 9, 2021 · In its latest publication
"Green Future Networks: Network Energy
Efficiency", the NGMN Alliance analyses
existing and future energy saving
features and solutions.

  

Renewable Energy Sources
for Power Supply of ...

Jan 1, 2012 · An overview of research
activity in the area of powering base
station sites by means of renewable
energy sources is given. It is shown that
mobile ...

  

Movable Base Stations in
Mobile Networks for
Emergency ...

Sep 8, 2023 · Movable Base Stations in
Mobile Networks for Emergency
Communications Published in: 2023 IEEE
34th Annual International Symposium on
Personal, Indoor and Mobile ...
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An Overview of Energy-
efficient Base Station ...

Jan 16, 2024 · how much can be
temporarily powered off to cut energy
consumption. Since most of the energy
consumed in cellular networks is used by
base stations (BSs), algorithms for ...

  

Monitoring and
optimization of energy
consumption of base
transceiver  

Mar 1, 2015 · Monitoring of energy
consumption is a great tool for
understanding how to better manage
this consumption and find the best
strategy to adopt in order to maximize
reduction of ...

  

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

Oct 4, 2021 · For hardware energy
saving, it is mainly achieved by base
station equipment architecture design
optimization, the increase of chip
integration like baseband processing, ...
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Energy-efficient indoor
hybrid deployment
strategy for 5G mobile ...

May 1, 2024 · In the context of 5th-
generation (5G) mobile communication
technology, deploying indoor small-cell
base stations (SBS) to serve visitors has
become co...

  

INVESTIGATORY ANALYSIS
OF ENERGY REQUIREMENT
OF A MULTI-TENANT
MOBILE  

Mar 27, 2025 · Abstract Energy
consumption in mobile communication
base stations (BTS) significantly impacts
operational costs and the environmental
footprint of mobile networks.

  

Renewable Energy Sources
for Power Supply of Base
...

Sep 8, 2022 · It is shown that powering
base station sites with such renewable
energy sources can significantly reduce
energy costs and improve the energy
efficiency of the base station ...
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Autonomous Fire Fighting
Mobile Platform 

Jan 1, 2012 · Fire detection and
extinguishment are the hazardous job
that invariably put the life of a fire
fighter in danger. By putting a mobile
robot to perform this task in a fire-prone
area, it can ...

  

Preparation_Instruction 

Oct 14, 2023 · The base station on
receiving CLSO from any of the
neighboring base stations informs other
base stations that it has been cleared to
off switch off. This is done by the base ...

  

Distribution network
restoration supply method
considers 5G base  

Feb 15, 2024 · Aiming at the
shortcomings of existing studies that
ignore the time-varying characteristics of
base station's energy storage backup,
based on the traditional base station ...

  

Design and Development
of Mobile Monitoring
System for Forest Fire
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Fighting

Jun 29, 2021 · The display module
subroutine is mainly responsible for
starting 128 × 64 display screen to work,
writing commands to the display screen
through serial port communication ...

  

Energy-Efficient Base
Stations 

Aug 29, 2022 · In order to effectively
improve the energy efficiency of the
future mobile networks, it is thus
important to focus the attention on the
Base Station. This chapter aims a
providing a ...

  

Energy efficiency of 5G
mobile networks with base
station sleep ...

Sep 20, 2017 · The paper presents
system level simulation results on future
base station energy saving using a time-
triggered sleep model. The energy
efficiency of future base station is ...

  

Thermal relief of mobile
base station operating
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rooms using ...

Oct 17, 2013 · DFMG operates approx.
23,000 mobile radio locations. Of these
approx. 60% are equipped with closed
operating rooms virtually based on the
ETSI EN 300 019 model. Most of ...

  

Threshold-based 5G NR
base station management
for energy ...

Mar 1, 2025 · In spite of promising
outcomes in optimizing energy usage for
Radio Access Network (RAN) Base
Station (BS) hardware, deployment, and
resource management, existing ...

  

Energy efficiency of 5G
mobile networks with base
station ...

Sep 18, 2017 · The paper presents
system level simulation results on future
base station energy saving using a time-
triggered sleep model. The energy
efficiency of future base station is ...

  

Energy-Efficient
Collaborative Base Station
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Control in ...

Oct 5, 2024 · Energy-Efficient
Collaborative Base Station Control in
Massive MIMO Cellular Networks This
repository is associated with the
publication "Multi-agent Reinforcement
...

  

Base Station Energy
Efficiency Improvement for
Next Generation Mobile  

Apr 1, 2017 · As more and more Base
Stations (BSs) are being deployed by
mobile operators to meet the ever
increasing data traffic, solutions have to
be found to try and reduce BS energy ...

  

Stochastic modelling of
sleeping strategy in 5G
base station for energy  

Apr 28, 2023 · Base stations (BSs)
sleeping strategy has been widely
analyzed nowadays to save energy in 5G
cellular networks. 5G cellular networks
are meant to deliver a higher data speed
...

  

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

Oct 29, 2024 · A base station control
algorithm based on Multi-Agent
Proximity Policy Optimization (MAPPO) is
designed. In the constructed 5G UDN
model, each base station is ...

  

Mobile Base Station Energy
Storage Principle: How It
Keeps ...

May 6, 2025 · Ever wondered how your
phone stays connected during a
blackout? Meet the unsung hero of
modern connectivity - mobile base
station energy storage systems. These ...

  

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 ...

  

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

  

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 AI
and other emerging technologies to ...

  

Thermal relief of mobile
base station operating
rooms using ...

Oct 17, 2013 · These devices account for
approx. 20% of the operations' total
energy consumption. Energy can be
saved by application of more
differentiated methods or the ...

  

Enhancement of fuel cell
based energy
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sustainability for cell ...

Jul 19, 2024 · For this purpose, the
problem of powering the cells on wheels
mobile base station using an
independent FC-PV based hybrid
renewable energy system has been
addressed to ...

  

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
actively prioritizing EE for ...

  

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

Mar 1, 2024 · A significant number of 5G
base stations (gNBs) and their backup
energy storage systems (BESSs) are
redundantly configured, possessing
surplus capacit...

  

Final draft of deliverable
D.WG3-02-Smart Energy
Saving ...
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May 7, 2021 · Smart Energy Saving of 5G
Base Station: Based on AI and other
emerging technologies to forecast and
optimize the management of 5G wireless
network energy ...

  

Technical feasibility
assessment of a
standalone ...

Feb 15, 2020 · The standalone
renewable powered rural mobile base
station is essential to enlarge the
coverage area of telecommunication
networks, as well as protect the
ecological ...
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