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Overview

What is the ITU-T Technical Report on 5G base station?

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 forecast and optimize the management of 5G wireless network
energy consumption” approved at the ITU-T Study Group 5 meeting held
online, 20th May, 2021. 3.1.

How does mobile data traffic affect the energy consumption of 5G base
stations?

The explosive growth of mobile data traffic has resulted in a significant
increase in the energy consumption of 5G base stations (BSs).

What is a minimal 5G BS energy consumption optimization model?

Therefore, the problem can be formulated as a minimal 5G BS energy
consumption optimization model, i.e., the energy consumption reduced by
reasonably switching off the idle or lightly loaded BSs and reasonably
associate UEs with BSs (i.e., the BS switching state and BS-UE association
state scheme).

What is 5G base station?

1. Introduction 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 . It is predicted that by 2025, there will be about
13.1 million BSs in the world, and the BS energy consumption will reach 200
billion kWh .

Can network energy saving technologies mitigate 5G energy consumption?
This technical report explores how network energy saving technologies that

have emerged since the 4G era, such as carrier shutdown, channel shutdown,
symbol shutdown etc., can be leveraged to mitigate 5G energy consumption.

Powered by SolarTech Power Solutions



.. SOLAR o
S Page 3/10

How to choose a 5G energy-optimised network?

Certain factors need to be taken into consideration while dealing with the
efficiency of energy. Some of the prominent factors are such as traffic model,
SE, topological distribution, SINR, QoS and latency. To properly examine an
energy-optimised network, it is very crucial to select the most suitable EE
metric for 5G networks.
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Beirut Communications 5G Base Station Efficiency

5G Base Station Chips:
Driving Future
Connectivity by 2025

Nov 27, 2024 - The evolution of wireless
technology has brought the world to the
brink of a connectivity revolution. As 5G
networks become the backbone of
modern communication, 5G ...

Collaborative optimization
of distribution network and
5G base stations : =

=3
:

Sep 1, 2024 - In this paper, a distributed . =
collaborative optimization approach is

proposed for power distribution and w
communication networks with 5G base

stations. Firstly, the model of 5G ...

Exploiting heterogeneity
for cost efficient 5G base
station ...

Aug 17, 2020 - This study proposes a
novel optimisation framework for the
cost-efficient deployment and
configuration of 5G base stations. The
main idea of the proposed optimisation
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Advanced Sleep Modes in

5G Multiple Base Stations

Jul 30, 2025 - Index Terms--5G, multiple

base stations, Advanced Sleep Modes,

Multi-Agent Reinforcement Learning,

energy saving ver-sus delay e o—
performance trade-off. I. ...

Stochastic Modeling of a
Base Station in 5G
Wireless ...

enhanced data speeds and network

,t Py capacity but pose energy efficiency
O challenges for base stations. Frequency
band selection impacts network ...

1
= -
g ._J: % Nov 15, 2024 - The 5G networks offer
J —
r\

Threshold-based 5G NR
base station management
for ...

Mar 1, 2025 - Simulations conducted on
a realistic multi-technology 5G New
Radio (NR) RAN in an urban environment
validate the efficacy of the proposed
strategy, achieving up to 73% of ...
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Final draft of deliverable
D.WG3-02-Smart Energy
Saving ...

May 7, 2021 - Smart Energy Saving of 5G
< Base Station: Based on Al and other
emerging technologies to forecast and
optimize the management of 5G wireless
network energy ...

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

Aug 1, 2025 - The exponential growth of
data services in wireless communication
systems is propelled by the swift
advancement of information technology.
To meet the demands for ...

Applications
Ma— (PDF) Energy efficiency of

5G cellular networks ...

Jul 5, 2022 - In this chapter, we propose
switching off/on systems for the efficient
power consumption at the BSs in the
cellular networks which introduce ...

Solar Street Light Household Energy Storage Energy Storage Systerm

Stochastic Modeling of a
Base Station in 5G
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Wireless ...

Nov 15, 2024 - We have shown the

behavior of power consumption with :
respect to three different distributions - 1
named deterministic, exponential, and
hypo-exponential. This research =5
highlights ...

A review of machine
learning techniques for
enhanced energy efficient

Jun 1, 2023 - Since existing research
works have focused mostly on a single
optimization strategy at either the base
station or access network level, this
paper proposes a framework, which ...

m
Optimal energy-saving ey &
operation strategy of 5G N T
base station ... - e

saving potential of 5 G base stations,
this paper proposes an energy-saving
operation model for 5 G base stations
that incorporates communication ...

Abstract To further explore the energy- '

Energy-saving control
strategy for ultra-dense
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network base stations

@ | Oct 29, 2024 - A base station control

. |‘B algorithm based on Multi-Agent
AT

Proximity Policy Optimization (MAPPO) is
designed. In the constructed 5G UDN
ks e o / model, each base station is ...
qéﬁ@ g TEET

EVBATTERIES

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 ...

Coming up next: 5G, digital
‘breakthroughs’

Mar 22, 2021 - China now is also working
to accelerate the industrialization of
millimeter-wave and new intermediate-
frequency 5G base stations that are
capable of supporting fast uploads, low

Dynamical modelling and
cost optimization of a 5G
base station ...
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May 13, 2024 - For energy efficiency in
5G cellular networks, researchers have
been studying at the sleeping strategy of
base stations. In this regard, this study
models a 5G BS as an (M™ { ...

EMBP: Towards an Efficient
and Computing-Aware
Base Station ...

Jun 13, 2024 - 5G communication
performance is highly correlated with the
locations of cellular base stations (BSs).
Many previous works have studied the
placement of BSs, however, ...

5G Technology Is Coming
To Lebanon - What ...

) B
Oct 17, 2018 - What is important, bt | ) -gé
however, includes availability, security, T%‘ { 7
and low energy usage, and 5G meets \ S
these criteria as well. Role Of 5G In
Lebanon At ...

Unveiling the 5G Base
Station: The Backbone of
Next-Gen ...
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Jun 3, 2025 - We will also examine the
energy efficiency and sustainability
considerations, as well as the security
and privacy implications of these cutting-
edge systems. By the end of this ...

Modelling the 5G Energy
Consumption using Real-
world ...

Jun 26, 2024 - This paper proposes a
novel 5G base stations energy
consumption modelling method by
learning from a real-world dataset used
in the ITU 5G Base Station Energy ...
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