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Overview

Due to the widespread installation of Base Stations, the power consumption of
cellular communication is increasing rapidly (BSs). Power consumption rises as
traffic does, however this scenario varies from ge. 

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. 

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. 

Is there a direct relationship between base station traffic load and power
consumption?

The real data in terms of the power consumption and traffic load have been
obtained from continuous measurements performed on a fully operated base
station site. Measurements show the existence of a direct relationship
between base station traffic load and power consumption. 

What are base station models?

The base station models vary in their approaches and potential use cases.
Hereafter, the models are grouped according to these aspects. Main
component models only model the power consumption of the main base
station components (power amplifier, analog frontend, baseband unit, active
cooling, power supply) separately. 

Can a base station Power model be combined?
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As the main components are common to most of the models, they can be
easily combined to form a new model. Most of the base station power models
are based on measurements of LTE (4G) hardware or theoretical assumptions.
For the more recent models, based on measurements of 5G hardware, the
parameter values are not publicly available. 

What are the main components of a base station Power model?

The main components are the baseband processing unit, analog frontend,
power amplifier, and power supply as well as active cooling. As the main
components are common to most of the models, they can be easily combined
to form a new model. Most of the base station power models are based on
measurements of LTE (4G) hardware or theoretical assumptions.
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Environmental-economic
analysis of the secondary use
of electric  

Nov 30, 2022 · Frequent electricity shortages
undermine economic activities and social well-
being, thus the development of sustainable
energy storage systems (ESSs) becomes a center
...

  

Energy Consumption
Optimization Technique for
Micro ...

Nov 25, 2024 · Abstract. In order to solve high
energy consumption caused by massive micro
base stations deployed in multi-cells, a joint
beamforming and power allocation optimization
...

  

5G network deployment and
the associated energy
consumption ...

Jul 1, 2022 · Nevertheless, the overall energy
usage by 5G base stations needs to be reduced
as it will account for approximately 2%-3% of
total UK's energy consumption in 2030.

  

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

  

Study on Energy Consumption
and Coverage of ...

Apr 24, 2022 · In this paper, we propose a way to
offload users from a macro base station(MBS)
with a hierarchical distribution of small cell base
stations(SBS). The connection prob-ability is ...

  

The energy use implications of
5G: Reviewing whole network
...

Apr 1, 2022 · Addressing this gap, we conduct a
literature review to examine whole network level
assessments of the operational energy use
implications of 5G, the embodied energy use ...

  

Measurements and Modelling
of Base Station Power
Consumption under Real  

According to [1], approximately 3% or 600 TWh
of the worldwide electrical energy is consumed
by the information and communication
technology (ICT) sector. It is estimated that
energy ...
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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 ...

  

Power Consumption and
Optimization of Energy ...

Oct 26, 2017 · Abstract In this paper, the work
consists of categorizing telecommunication Base
Stations (BTS) for INDIA and their power
consumption. It also proposes some parameters
for ...

  

Energy Consumption
Assessment of Mobile Cellular
...

Mar 8, 2018 · Therefore it has become necessary
to develop new techniques and technologies that
will help reduce the energy consumption of
mobile networks. There are certain areas that ...

  

Monitoring and optimization of
energy consumption of base
transceiver  

Mar 1, 2015 · Monitoring of energy consumption
is a great tool for understanding how to better
manage this consumption and find the best
strategy to adopt in order to maximize reduction
of ...
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Energy-Efficient Base Stations
, part of Green
Communications  

Aug 29, 2022 · This chapter aims a providing a
survey on the Base Stations functions and
architectures, their energy consumption at
component level, their possible improvements
and ...

  

The Long Road to Sobriety:
Estimating the Operational ...

May 1, 2025 · It is quite likely that the huge
energy efficiency gains achieved by technology
evolution have at least been compensated by the
surge in data traffic. Therefore, in this paper, ...

  

Multi-objective cooperative
optimization of ...

The operational constraints of 5G communication
base stations studied in this paper mainly include
the energy consumption characteristics of the
base stations themselves, the ...

  

Power consumption modeling
of different base station types
...

Mar 3, 2011 · In this paper we developed such
power models for macro and micro base stations
relying on data sheets of several GSM and UMTS
base stations with focus on component ...
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Empirical Analysis of Power
Consumption in LTE Base ...

Apr 17, 2025 · In principle, the energy
consumption of a base station should vary with
user activity and service demand. In practice,
however, BSs typically operate at nearly
constant power ...

  

Low-Carbon Sustainable
Development of 5G Base
Stations in ...

May 4, 2024 · The energy consumption of
Information and Communication Technology
(ICT) accounts for a progressively larger
proportion of the total global energy
consumption, ...

  

Energy consumption
optimization of 5G base
stations ...

Aug 1, 2023 · Thus, the 5G BS power
consumption mainly varies with the
communication traffic, and the corresponding
model expression for a given communication
traffic at time t is as ...

  

Power Consumption Modeling
of Base Station as per ...

Jun 4, 2019 · Base Station is the main contributor
of energy consumption in cellular mobile
communication. The traffic of base station varies
over time and space. Therefore, it is ...
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Energy-Efficient Base Station
Deployment in Heterogeneous
Communication  

Aug 23, 2019 · With the advent of the 5G era,
mobile users have higher requirements for
network performance, and the expansion of
network coverage has become an inevitable
trend. ...

  

Predictive Modelling of Base
Station Energy Consumption...

Apr 13, 2024 · The increasing demand for
wireless communication services has led to a
significant growth in the number of base
stations, resulting in a substantial increase in
energy ...

  

On-site Energy Utilization
Evaluation of ...

Jun 12, 2023 · Because of this, attention must be
given and energy consumption in the
communications base station must be stabilized
in order to solve the energy consumption ...
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How Solar Energy Systems are
Revolutionizing
Communication Base  

Nov 17, 2024 · Energy consumption is a big issue
in the operation of communication base stations,
especially in remote areas that are difficult to
connect with the traditional power grid, ...

  

Power Consumption
Assessment of
Telecommunication Base
Stations  

Jul 19, 2024 · We conduct a case study
demonstrating different usage scenarios of the
proposed models utilizing the OpenStudio
Application and the OpenStudio Analysis
Framework (OSAF). ...

  

Comparison of Power
Consumption Models for 5G
Cellular Network Base  

Jul 1, 2024 · For the literature review conducted
for this paper, analytic power consumption
models for base stations are considered.
Subsequently, the identified models are
compared. ...
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