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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. 

Does Mappo reduce power consumption in 5G ultra-dense networks?

In this paper, we thoroughly study the base station control problem in 5G ultra-
dense networks and propose an innovative MAPPO algorithm. The algorithm
significantly reduces the overall power consumption of the system by
optimizing inter-base station collaboration and interference management
while guaranteeing user QoS. 

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. 

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

Powered by NKOSITHANDILEB SOLAR



Page 3/5

2025 Hybrid Energy 5G Base Station Scale

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.

In this paper, we thoroughly study the base station control problem in 5G ultra-dense
networks and propose an innovative MAPPO algorithm. The algorithm significantly
reduces the overall power consumption of the system by optimizing inter-base station
collaboration and interference management while guaranteeing user QoS.

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.

(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

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

Keywords 5G base station, Two-stage stochastic programming, Quantum-classical hybrid
framework, Quantum annealing, Data envelope analysis With the rapid ...

With the rapidly expanding coverage of the mobile Internet, the large-scale deployment
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of 5G base stations (BSs) has accelerated significantly. However, the substantial ...

As 5G base stations multiply globally, their energy appetite threatens to devour
operational efficiency. Did you know a single 5G site consumes 3x more power than 4G?
With ...

As global 5G deployments accelerate, base station energy storage scalability has
become the linchpin for sustainable telecom infrastructure. Did you know a single 5G
base station ...

Published: 28 November 2025 Hybrid quantum-classical stochastic programming for co-
planning 5G base stations and photovoltaic power stations in urban communities Yue Xu,
Xutao Han, ...

In this paper, a multi-objective capacity optimization allocation strategy for hybrid
energy storage microgrids applicable to 5G base stations in remote areas is proposed.
The ...

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 considered
as ...

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. ...

To further explore the energy-saving potential of 5 G base stations, this paper proposes
an energy-saving operation model for 5 G base stations that incorporates ...
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For catalog requests, pricing, or partnerships, please contact:

NKOSITHANDILEB SOLAR

Phone: +27-11-934-5771

Email: info@nkosithandileb.co.za

Website: https://www.nkosithandileb.co.za
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