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Overview

Are 5G base stations more energy efficient than 4G BSS?

The energy consumption of 5G base stations (BSs) is significantly higher than
that of 4G BSs, creating challenges for operators due to increased costs and
carbon emissions. Existing solutions address this issue by switching off BSs
during specific periods or forming cooperation coalitions where some BSs
deactivate while others serve users.

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.

How can a 5G network reduce the environmental burden?

The integration of sustainable renewable energy sources, such as solar and
wind power, can significantly reduce the electricity costs and carbon
emissions associated with base stations in 5G networks. However, it is difficult
for traditional power grids to fully accommodate green energy, thus
exacerbating the environmental burden [7, 8, 9].

Can hierarchical reinforcement learning improve energy conservation in large-
scale 5G networks?

However, these approaches often rely on fixed geographic configurations,
making them unsuitable for urban areas with numerous BSs and mobile users.
To tackle these challenges, we propose a hierarchical reinforcement learning
(RL) framework for energy conservation in large-scale 5G networks.
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Mobile and hybrid energy 5g base stations

Energy-efficiency schemes for base stations in 5G ...
Jul 6, 2023 - Abstract In today's 5G era, the energy efficiency (EE) of cellular base stations is
crucial for sustainable communication. Recognizing this, Mobile Network Operators are ...

Strategy of 5G Base Station Energy Storage Participating ...
Oct 3, 2023 - With the increasing proportion of fluctuating renewable energy generation, more
new flexible FR resources have been noticed. In recent years, 5G has grown rapidly in scale ...

Energy Systems for 5G and 6G Base Stations , Huijue Group ...
The Silent Power Crisis in Next-Gen Networks As global 5G deployments surpass 2.3 million
sites and 6G prototypes emerge, a critical question arises: How can we power these energy-hungry

Dynamic Hierarchical Reinforcement Learning Framework for Energy
Apr 2, 2025 - The energy consumption of 5G base stations (BSs) is significantly higher than
that of 4G BSs, creating challenges for operators due to increased costs and carbon emissions. ...

China Mobile - Renewable energy and green base station ...
Aug 7, 2025 - Through these interventions, China Mobile added 467,000 5G base stations
while achieving a 2% reduction in overall base station energy consumption in 2024, demonstrating

Evaluating the Comprehensive Performance of 5G Base Station: A Hybrid
Jan 31, 2022 - In recent years, 5G technology has rapidly developed, which is widely used in
medical, transportation, energy, and other fields. As the core equipment of the 5G network, 5G ...

Energy-efficiency schemes for base stations in ...
Jul 6, 2023 - In today's 5G era, the energy efficiency (EE) of cellular base stations is crucial for
sustainable communication. Recognizing this, ...

Hybrid quantum-classical stochastic programming for co ...
Nov 28, 2025 - The rapid deployment of Fifth-generation base stations (5G BSs) in urban
communities has led to rising electricity costs for mobile network operators. Meanwhile, ...

Cooperative Sleep and Energy-Sharing Strategy for a Heterogeneous 5G
Mar 21, 2025 - With the rapid growth of heterogeneous fifth-generation (5G) communication
networks and a surge in global mobile traffic, energy consumption in mobile network systems ...

Cooperative Sleep and Energy-Sharing ...
Mar 21, 2025 - With the rapid growth of heterogeneous fifth-generation (5G) communication
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networks and a surge in global mobile traffic, energy ...

Energy-efficiency schemes for base stations in 5G ...
Jul 6, 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 ...

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...

Renewable microgeneration cooperation with base station ...
Jun 1, 2024 - The energy consumption of the mobile network is becoming a growing concern
for mobile network operators and it is expected to rise further with operational costs and carbon ...

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...

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 common. However,
indoor ...

Field study on the performance of a thermosyphon and ...

Aug 1, 2022 - The increases in power density and energy consumption of 5G
telecommunication base stations make operation reliability and energy-efficiency more important.
In this paper, a ...

Energy Efficient Thermal Management of 5G Base Station ...
Nov 30, 2023 - The rapid development of Fifth Generation (5G) mobile communication system
has resulted in a significant increase in energy consumption. Even with all the efforts made in ...

Renewable-Energy-Powered Cellular Base ...
Mar 23, 2022 - Cellular network operators are actively expanding network coverage and
capacity by deploying additional base-stations to provide ...

On hybrid energy utilization for harvesting base station in 5G ...
Dec 14, 2019 - In this paper, hybrid energy utilization was studied for the base station in a 5G
network. To minimize AC power usage from the hybrid energy system and minimize solar ...

Hybrid solar PV/hydrogen fuel cell-based cellular base-stations ...
Dec 31, 2024 - While cellular network generations evolved from the first generation (1G) to the
fifth generation (5G), the requirement for cellular base-stations (BSs) increased, which mainly rely
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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 ...

Research on energy-saving technology of 5G base stations in the mobile
Dec 2, 2025 - With the rapidly expanding coverage of the mobile Internet, the large-scale
deployment of 5G base stations (BSs) has accelerated significantly. However, the substantial ...

Synergetic renewable generation allocation and 5G base ...

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 ...
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