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Power consumption of a
communication base station
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Overview

What is a base station power consumption model?

In recent years, many models for base station power con-sumption have been
proposed in the literature. The work in proposed a widely used power
consumption model, which explicitly shows the linear relationship between the
power transmitted by the BS and its consumed power.

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.

What is the largest energy consumer in a base station?

The largest energy consumer in the BS is the power amplifier, which has a
share of around 65% of the total energy consumption . Of the other base
station elements, significant energy consumers are: air conditioning (17.5%),

digital signal processing (10%) and AC/DC conversion elements (7.5%) .

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
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station site. Measurements show the existence of a direct relationship
between base station traffic load and power consumption.

How do you calculate energy consumption of wireless communication
systems?

The first step when modeling the energy consumption of wireless
communication systems is to derive models of the power consumption for the
main system components, which are then combined with time-dependent
traffic load models to estimate the consumed energy.
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Power consumption of a communication base station

Positive and Negative
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(PDF) INVESTIGATORY
ANALYSIS OF ENERGY
REQUIREMENT ...

Mar 27, 2025 - Energy consumption in mobile
communication base stations (BTS) significantly
impacts operational costs and the environmental
footprint of mobile networks. This study ...

Analysis of energy efficiency of
small cell base station in ...

Jan 25, 2023 - Base Stations (BSs) sleeping

Machine Learning and
Analytical Power Consumption

Jan 23, 2023 - Fig. 1 shows the AAU architecture
and its main power consumption components. In
more details, the overall AAU consumed power
includes: i) the baseline power consumption, ...
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1600°

Rated Battery Capacity M

215KWH/115KWH
ENERGY
STORAGE
SYSTEM

Battery Cooling Method

Multi-objective cooperative
optimization of communication
base station

Sep 30, 2024 - Recently, 5G communication base
stations have steadily evolved into a key
developing load in the distribution network.
During the operation process, scientific
dispatching ...
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strategy is an efficient way to obtain the energy
efficiency of cellular networks. To meet the
increasing demand of high-data-rate for wireless

Energy consumption
optimization of 5G base
stations ...

Aug 1, 2023 - 5G base station (BS), as an
important electrical load, has been growing
rapidly in the number and density to cope with
the exponential growth of mobile data traffic [1].
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Power Consumption Modeling
of Different Base Station ...

Apr 8, 2022 - Energy efficiency of any
deployment is impacted by the power
consumption of each individual network element
and the dependency of transmit power and load.
In this paper we ...

Power consumption analysis of
access network in 5G mobile
communication

Feb 1, 2022 - The architectural differences of
these networks are highlighted and power
consumption analytical models that characterize
the energy consumption of radio resource ...
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Power consumption modeling
of different base station types

Mar 3, 2011 - In wireless communications micro
cells are potentially more energy efficient than
conventional macro cells due to the high path
loss exponent. Also, heterogeneous ...

ENERGY
STORAGE
SYSTEM

Power Consumption Modeling
of 5G Multi-Carrier Base ...

Jan 23, 2023 - In this paper, we present a power
consumption model for 5G AAUs based on
artificial neural networks. We demonstrate that
this model achieves good estimation ...
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Optimization Control Strategy
for Base Stations Based on
Communication

Mar 31, 2024 - With the maturity and large-scale
deployment of 5G technology, the proportion of
energy consumption of base stations in the
smart grid is increasing, and there is an urgent ...

Envelope Tracking Power
Supply for Energy Saving of
Mobile

Mar 23, 2023 - The power consumption of the RF
PA in wireless communication base stations are
too large and the efficiency of RF PA is too low. In
this paper, a new hybrid ET power supply ...
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Machine Learning and
Analytical Power Consumption Y
Models for 5G Base

Oct 25, 2022 - The energy consumption of the
fifth generation (5G) of mobile networks is one of |
the major concerns of the telecom industry.

However, there is not currently an accurate and

Energy-efficient 5G for a
greener future
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Apr 22, 2020 - The power consumption and
carbon emissions of wireless communication
networks are expected to substantially increase
in the 5G era. The communications industry ...

Optimal configuration of 5G
base station energy storage ...

Feb 1, 2022 - The high-energy consumption and

high construction density of 5G base stations

have greatly increased the demand for backup

energy storage batteries. To maximize overall ... [

P Optimal configuration for
photovoltaic storage system ...

Oct 1, 2021 - Base station operators deploy a
e large number of distributed photovoltaics to
= solve the problems of high energy consumption
= and high electricity costs of 5G base stations. In
this ...
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Improved Model of Base
Station Power System ...

Nov 29, 2023 - The advantages of "high
bandwidth, high capacity, high reliability, and
low latency" of the fifth-generation mobile
communication technology (5G) ...

Measurements and Modelling
of Base Station Power
Consumption under Real

Therefore, this paper investigates changes in the
instantaneous power consumption of GSM
(Global System for Mobile Communications) and
UMTS (Universal Mobile ...

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 ...

Power consumption based on
5G communication

Oct 17, 2021 - 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 ...
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Energy Consumption
Assessment of Mobile Cellular

Mar 8, 2018 - Il. BASE STATION SITE POWER
CONSUMPTION MODEL Since the energy
efficiency metrics of a mobile cellular network
cannot be formulated with an understanding of

Comparison of Power
Consumption Models for 5G
Cellular Network Base

Jul 1, 2024 - This paper conducts a literature
survey of relevant power consumption models
for 5G cellular network base stations and
provides a comparison of the models. It
highlights ...

Improving energy performance
in 5G networks and beyond

Aug 25, 2022 - The lean design of 5G NR
standards represents a major improvement
compared to LTE, enabling unprecedentedly low
energy consumption in 5G networks, and
beyond.

Final draft of deliverable
D.WG3-02-Smart Energy
Saving ...

Oct 4, 2021 - Change Log This document
contains Version 1.0 of the ITU-T Technical
Report on "Smart energy saving of 5G base
station: Based on Al and other emerging
technologies to ...
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Modelling the 5G Energy p—
Consumption using Real-world
Data: Energy
Jun 26, 2024 - This paper proposes a novel 5G
base stations energy consumption modelling E i
method by learning from a real-world dataset !\

used in the ITU 5G Base Station Energy ...

Base station power control
. strategy in ultra-dense
. = = = - . networks ...

Aug 1, 2025 - However, the deployment of

i ~/ numerous small cells results in a linear increase

in energy consumption in wireless
communication systems. To enhance system
efficiency and ...
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