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Overview

In response to the current widespread issue of high energy consumption in 5G
base stations, this article conducts overall design, hardware design, and
software design of the base station energy-saving system based on the
energy-saving principle of intelligent fresh air systems.What is base station
energy saving?

There are mainly two method of base station energy saving, which are
hardware power saving and software energy saving. It is based on lowering
the basic energy consumption of the base station. 

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. 

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. 

Why do base stations waste so much energy?

When there is little or no communication activity, base stations typically
consume more than 80% of their peak power consumption, leading to
significant energy waste . This energy waste not only increases operational
costs, but also burdens the environment, which is contrary to global
sustainability goals . 

Can 3GPP reduce base station energy consumption?

Conferences > 2023 IEEE International Confe. Aiming at minimizing the base
station (BS) energy consumption under low and medium load scenarios, the
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3GPP recently completed a Release 18 study on energy saving techniques for
5G NR BSs . 

Why do base station equipment use a downlink symbol?

When the symbol shut down function is turned on, when there is no user data
transmission in the downlink symbol, the base station equipment can achieve
the purpose of energy saving by actively turning off the transmission power of
the power amplifier module in the RF part.
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Base station energy equipment power saving

  

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, ...

  

Power consumption based on
5G communication 

Oct 17, 2021 · This paper proposes a power
control algorithm based on energy efficiency,
which combines cell breathing technology and
base station sleep technology to reduce base
station ...

  

Research on Energy-Saving
Technology for Unmanned ...

Dec 18, 2023 · Abstract: With the continuous
improvement of network standards, the internal
power consumption of base stations is
increasing, resulting in high costs for operators.
In ...

  

The Energy Saving
Measurement System and
Method of Main Base Station  

Feb 24, 2023 · With the rapid development of
mobile communication, the major operators
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speed up the pace of network construction, the
number of base stations increases significantly,
the ...

  

Collaborative Optimization
Scheduling of 5G Base Station  

Dec 31, 2021 · Then, it proposed a 5G energy
storage charge and discharge scheduling
strategy. It also established a model for 5G base
station energy storage to participate in
coordinated ...

  

Energy Saving Technologies
and Best Practices ...

Jan 1, 2022 · Abstract and Figures This article
identifies energy-saving potential of the fifth
generation (5G) Radio Access Network, and
describes main energy ...

  

Network energy consumption
modeling and performance

Aug 10, 2023 · For the latter, although energy
consumed for service provisioning in high traffic
load scenarios may be seen as justifiable, energy
saving techniques in spatial-, time-, power-, ...
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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
...

  

Optimal configuration of 5G
base station energy storage

Mar 17, 2022 · Scan for more details creased the
demand for backup energy storage batteries. To
maximize overall benefits for the investors and
operators of base station energy storage, we ...

  

Energy-saving in base stations:
The "long tail" of energy-
saving ...

Emerson Network Power, a mainstream power
equipment manufacturer in the industry, has
launched power supply high-efficiency modules
and dormant energy-saving technologies for ...

  

Optimal energy-saving
operation strategy of 5G base
station ...

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
...
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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.

  

[2505.15445] On Optimizing
Time-, Space

May 21, 2025 · Energy-saving schemes that
jointly operate in the three domains are instead
optimal when the BS hardware can enter time-
domain power-saving modes, with a tendency ...

  

Research on Energy-Saving
Technology for Unmanned ...

Dec 18, 2023 · In response to the current
widespread issue of high energy consumption in
5G base stations, this article conducts overall
design, hardware design, and software design of
...

  

Smart Energy-Saving Solutions
Based on Artificial ...

Feb 25, 2024 · AI technology can automatically
configure the energy-saving strategy on the
basis of coverage and configuration
identification. Besides all this, the energy-saving
solution ...
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A Power Consumption Model
and Energy Saving Techniques
...

May 28, 2023 · Aiming at minimizing the base
station (BS) energy consumption under low and
medium load scenarios, the 3GPP recently
completed a Release 18 study on energy savi

  

Optimal energy-saving
operation strategy of 5G base
station ...

Currently, the energy-saving strategies for
individual 5 G base stations can be categorized
into two main areas: hardware equipment and
software management. In terms of hardware ...

  

A Holistic Study of Power
Consumption and Energy ...

Jan 31, 2025 · The overall energy efficiency is
defined by these three factors: power efficiency
of the site infrastructure, power efficiency of the
base station equipment, and energy efficiency of
...

  

Research on Performance of
Power Saving Technology for
5G Base Station

Jun 28, 2021 · Compared with the fourth
generation (4G) technology, the fifth generation
(5G) network possesses higher transmission rate,
larger system capacity and lower transmission ...
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Energy Saving Technology of
5G Base Station Based on ...

Feb 13, 2020 · For time and space constraints,
5G base stations will have more serious energy
consumption problems in some time periods, so
it needs corresponding sleep strategies to ...

  

Application of AI technology 5G
base station

Dec 9, 2020 · Energy saving functions of 4G base
station equipment includes symbol shut down,
channel shut down, carrier frequency shut down,
cell sleep, carrier frequency block, etc.

  

Optimum sizing and
configuration of electrical
system for  

Jul 1, 2025 · Optimization in electrical systems of
telecommunication can be discussed in terms of
energy efficiency, cost reduction, reliability, and
environmental impact. Energy efficiency ...

  

Energy Efficiency in 3GPP
technologies

Jul 8, 2024 · The TR concludes that Energy
Efficiency in a 3GPP network is a combination of:
Coordinated Energy Saving in RAN and other
subsystem in 3GPP Systems, Power ...
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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
...

  

Research and Verification of
Power Saving Technology in 5G
...

Jul 2, 2022 · With the development of 5G
networks, the scale of 5G base stations is rapidly
expanding, and the energy consumption of
equipment is increasing rapidly. This paper ...
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