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Overview

To understand this, we need to look closer at the base station power
consumption characteristics (Figure 3). The model shows that there is
significant energy consumption in the base stat. 

Can machine learning predict energy consumption for 5g/4g radio base
stations?

To further develop energy modelling methodology and attempt to answer the
questions presented in the previous section, different machine learning
algorithm’s ability to predict energy consumption is investigated for 5G/4G
radio base stations. 

Should power consumption models be used in 5G networks?

This restricts the potential use of the power models, as their validity and
accuracy remain unclear. Future work includes the further development of the
power consumption models to form a unified evaluation framework that
enables the quantification and optimization of energy consumption and
energy efficiency of 5G networks. 

Does a balanced dataset improve energy prediction of 5G base stations?

For energy prediction of 5G base stations, this thesis finds that using a more
balanced dataset, in terms of the number of samples for each product, has a
positive impact for the ANN and the Gradient Boosted Trees model while the
linear regression performs worse. 

Can 5G reduce energy consumption?

However, the energy consumption of 5G networks is today a concern. In
recent years, the design of new methods for decreasing the RAN power
consumption has attracted interest from both the research community and
standardization bodies, and many energy savings solutions have been
proposed. 

How can a 5G network improve performance?
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As more radios and base stations are installed for 5G, the models can be
improved by re-running the data collection and training the same models on
this new data. This is believed to improve performance since it enables more
data, both in terms of bulk and in terms of newly deployed features and
measurements such as MicroSleepTime for NR, etc. 

What is 5G NR?

The 5G NR standard has been designed based on the knowledge of the typical
traffic activity in radio networks as well as the need to support sleep states in
radio network equipment. By putting the base station into a sleep state when
there is no traffic to serve i.e. switching off hardware components, it will
consume less energy.
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Luxembourg 5G base station power consumption

To further develop energy modelling methodology and attempt to answer the questions
presented in the previous section, different machine learning algorithm's ability to
predict energy consumption is investigated for 5G/4G radio base stations.

This restricts the potential use of the power models, as their validity and accuracy
remain unclear. Future work includes the further development of the power consumption
models to form a unified evaluation framework that enables the quantification and
optimization of energy consumption and energy efficiency of 5G networks.

For energy prediction of 5G base stations, this thesis finds that using a more balanced
dataset, in terms of the number of samples for each product, has a positive impact for
the ANN and the Gradient Boosted Trees model while the linear regression performs
worse.

However, the energy consumption of 5G networks is today a concern. In recent years,
the design of new methods for decreasing the RAN power consumption has attracted
interest from both the research community and standardization bodies, and many
energy savings solutions have been proposed.

As more radios and base stations are installed for 5G, the models can be improved by re-
running the data collection and training the same models on this new data. This is
believed to improve performance since it enables more data, both in terms of bulk and
in terms of newly deployed features and measurements such as MicroSleepTime for NR,
etc.

The 5G NR standard has been designed based on the knowledge of the typical traffic
activity in radio networks as well as the need to support sleep states in radio network

Powered by PDEOZE PowerContainer



Page 5/6

equipment. By putting the base station into a sleep state when there is no traffic to
serve i.e. switching off hardware components, it will consume less energy.

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 actual
5G deployment, ...

Power consumption models for base stations are briefly discussed as part of the
development of a model for life cycle assessment. An overview of relevant base station
power ...

Power consumption models for base stations are briefly discussed as part of the
development of a model for life cycle assessment. An overview of relevant base station
power models is ...

These 5G base stations consume about three times the power of the 4G stations. The
main reason for this spike in power consumption is the addition of massive MIMO and
beamforming, ...

Importantly, this study item indicates that new 5G power consumption models are
needed to accurately develop and optimize new energy saving solutions, while also
considering the ...

This paper proposes a power control algorithm based on energy efficiency, which
combines cell breathing technology and base station sleep technology to reduce base
station energy ...

In addition to other small modules that use electricity, the power consumption of a single
5G base station is generally around 3700 watts, which is about three times that of 4G
and does not include the power consumption of air ...
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These 5G base stations consume about three times the power of the 4G stations. The
main reason for this spike in power consumption is the addition of massive MIMO and ...

To understand this, we need to look closer at the base station power consumption
characteristics (Figure 3). The model shows that there is significant energy consumption
in the ...

In this thesis linear regression is compared with the gradient boosted trees method and
a neural network to see how well they are able to predict energy consumption from field
data of 5G ...

In addition to other small modules that use electricity, the power consumption of a single
5G base station is generally around 3700 watts, which is about three times that of 4G ...

Solution: By accurately predicting the energy consumption of 5G base stations based on
traffic conditions, configurations, and energy-saving methods, this project enables
telecom operators ...

Have you ever wondered how much energy our hyper-connected world is consuming?
5G base stations, the backbone of next-gen connectivity, now draw 3-4 times more
power than their 4G ...
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