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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. 

How to evaluate a 5G energy-optimised network?

To properly examine an energy-optimised network, it is very crucial to select
the most suitable EE metric for 5G networks. EE is the ratio of transmitted bits
for every joule of energy expended. Therefore, while measuring it, different
perspectives need to be considered such as from the network or user’s point
of view. 

Is a 5G energy saving solution enough?

It also analyses how enhanced technologies like deep sleep, symbol
aggregation shutdown etc., have been developing in the 5G era. This report
aims to detail these fundamentals. However, it is far away from being enough,
a revolutionized energy saving solution should be taken into consideration. 

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 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. 
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What is the ITU-T Technical Report on 5G base station?

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 forecast and optimize the management of 5G wireless network
energy consumption” approved at the ITU-T Study Group 5 meeting held
online, 20th May, 2021. 3.1.
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5g base station comprehensive energy solution

  

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 ...

  

Synergetic renewable
generation allocation and 5G
base station  

Dec 1, 2023 · The growing penetration of 5G
base stations (5G BSs) is posing a severe
challenge to efficient and sustainable operation
of power distribution systems (PDS) due to their
huge ...

  

Optimization of 5G base
station coverage based on self
...

Sep 1, 2024 · Since 5G networks utilize higher
frequencies and larger bandwidths compared to
4G, more base stations need to be deployed
within the same area to achieve comprehensive
...

  

Improving energy performance
in 5G networks and beyond
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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.

  

Energy Management Strategy
for Distributed Photovoltaic 5G
Base Station  

Jul 2, 2024 · Therefore, aiming to optimize the
energy utilization efficiency of 5G base stations,
a novel distributed photovoltaic 5G base station
DC microgrid structure and an energy ...

  

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

Mar 1, 2025 · Wireless technology is envisioned
to play a pivotal role in reducing greenhouse gas
(GHG) emissions across various sectors of
society. This is realized through providing ...

  

Technical Requirements and
Market Prospects of 5G Base
Station ...

Jan 17, 2025 · 5G base station chips play a
critical role in the construction of 5G networks.
As technology continues to advance, base station
chips will demonstrate higher performance and
...
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ZTE Reconfigurable Intelligent
MetaSurface for More ...

Jan 30, 2023 · ZTE has conducted in-depth
research on core algorithms like precoding
design, dynamic beam tracking, automatic
codebook optimization, etc. Especially, ZTE has
...

  

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

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 ...

  

Optimal configuration for
photovoltaic storage system
capacity in 5G  

Oct 1, 2021 · The outer model aims to minimize
the annual average comprehensive revenue of
the 5G base station microgrid, while considering
peak clipping and valley filling, to optimize the ...

  

Cooperative Planning of
Distributed Renewable Energy

Aug 26, 2021 · The surging electricity
consumption and energy cost have become a
primary concern in the planning of the upcoming
5G systems. The integration of distributed
renewable ...
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Final draft of deliverable
D.WG3-02-Smart Energy
Saving ...

May 7, 2021 · In response to the requirement of
an intelligent and self-adaptive energy saving
solution, artificial intelligence (AI) and big data
technology are introduced to form a more ...

  

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

Jul 27, 2023 · 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 ...

  

A Coordinated Energy
Management Method For 5G
Base Station ...

Aug 28, 2024 · The increasing operation
expenses (OPEX) of 5G base stations (BS)
necessitates the efficient operational
management schemes, among which one main
approach is to

  

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

Jun 26, 2024 · To alleviate the one-to-many
issue, we propose a novel modelling method
based on the real-world dataset from the ITU 5G
Base Station Energy Consumption Modelling Chal
...
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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 ...

  

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
...

  

Efficient virtual power plant
management strategy and ...

Mar 15, 2024 · Abstract Amidst high penetration
of renewable energy, virtual power plant (VPP)
technology emerges as a viable solution to
bolster power system controllability. This paper
...

  

A Survey of Energy-Efficient
Techniques for 5G Networks

Apr 4, 2016 · After about a decade of intense
research, spurred by both economic and
operational considerations, and by
environmental concerns, energy efficiency has
now become a key pillar ...
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5G Base Station Solar
Photovoltaic Energy Storage
Integration Solution

Mar 5, 2025 · The 5G base station solar PV
energy storage integration solution combines
solar PV power generation with energy storage
system to provide green, efficient and stable
power ...

  

Application of AI technology 5G
base station

Dec 9, 2020 · Introduction of energy saving of 5g
There are mainly two method of base station
energy saving, which are hardware power saving
and software energy saving.

  

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

An efficient energy saving scheme for base
stations in 5G networks with separated data and
control planes using particle swarm optimization.
Energies, 10, no. 9, p. 1417, Sep. ...
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Improving Energy Efficiency of
5G Base Stations: A
Comprehensive ...

Jun 27, 2023 · Intelligent Energy Saving Solution
of 5G Base Station Based on Artificial Intelligence
Technologies Conference Paper Full-text
available Jul 2021

  

Improving Energy Efficiency of
5G Base Stations: A ...

Jul 4, 2023 · In wireless cellular networks,
optimising the energy efficiency (EE) of base
stations (BSs) has been a major architectural
chal-lenge. The BSs are major consumers of
energy ...

  

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

Aug 1, 2025 · Moreover, UDNs systems
frequently experience substantial energy
consumption challenges, with base stations
representing over 80% of the overall energy
expenditure in ...
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