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Overview

How do base stations affect mobile cellular network power consumption?

Base stations represent the main contributor to the energy consumption of a
mobile cellular network. Since traffic load in mobile networks significantly
varies during a working or weekend day, it is important to quantify the
influence of these variations on the base station power consumption. 

Do base stations dominate the energy consumption of the radio access
network?

Furthermore, the base stations dominate the energy consumption of the radio
access network. Therefore, it is reasonable to focus on the power consumption
of the base stations first, while other aspects such as virtualization of compute
in the 5G core or the energy consumption of user equipment should be
considered at a later stage. 

Can a base station power system model be improved?

An improved base station power system model is proposed in this paper,
which takes into consideration the behavior of converters. And through this, a
multi-faceted assessment criterion that considers both economic and
ecological factors is established. 

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 .
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Improved Model of Base Station Power System for the ... 
       Nov 29, 2023 · However, the widespread deployment of 5G base stations has led to
increased energy consumption. Individual 5G base stations require 3-4 times more power than
fourth ...

Mathematical Modelling of the Power Supply System of ... 
       Aug 19, 2025 · Abstract: The Stable operation of mobile communication base stations depends
on a continuous and reliable power supply. Power outages can lead to a decrease in ...

Energy-saving control strategy for ultra-dense network base stations   
       Aug 1, 2025 · Aiming at the problem of mobile data traffic surge in 5G networks, this paper
proposes an effective solution combining massive multiple-input multiple-output techniques ...

Power Consumption Modeling of Different Base Station ... 
       Apr 8, 2022 · The power consumption model for macro base stations is introduced, followed by
the power consumption model for micro base stations. In Section 3 the parameters of the two ...

Machine learning for base transceiver stations power failure ... 
       Dec 1, 2024 · Base Transceiver Stations (BTSs), are foundational to mobile networks but are
vulnerable to power failures, disrupting service delivery and causing user inconvenience. This ...

Improved Model of Base Station Power ... 
       Nov 29, 2023 · However, the widespread deployment of 5G base stations has led to increased
energy consumption. Individual 5G base stations ...

Energy Management of Base Station in 5G and B5G: Revisited 
       Apr 19, 2024 · Since mmWave base stations (gNodeB) are typically capable of radiating up to
200-400 meters in urban locality. Therefore, high density of these stations is required for ...

Comparison of Power Consumption Models for 5G Cellular Network Base   
       Jul 1, 2024 · The work in [26] presents an assessment of the environmental impacts associated
with mobile networks in Germany. Power consumption models for base stations are briefly ...

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.

Measurements and Modelling of Base Station Power Consumption under Real   
       Abstract Base stations represent the main contributor to the energy consumption of a mobile
cellular network. Since traffic load in mobile networks significantly varies during a working or ...
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Power Consumption Modeling of 5G Multi-Carrier Base ... 
       Jan 23, 2023 · However, there is still a need to understand the power consumption behavior of
state-of-the-art base station architectures, such as multi-carrier active antenna units (AAUs), ...
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