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Overview

Several energy-saving techniques use traffic load analysis to achieve the
optimal QoS and improve energy efficiency in BSs. These techniques include
user association, traffic variation, cell load, cell zooming, and on–off switching
control, as shown in Figure 1. 
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ase Stations (RBS) by developing a dynamic battery management system.
This research leverages historical electricity price data and advanced
optimization alg rithms, such as Dijkstra's, to minimize energy consumption
and costs. By strategically utilizing batteries as a continuous energy storage. 

Due to the fact that base stations (BSs) are the main energy consumers in
cellular access networks, this paper overviews the issue of BS management to
achieve energy efficiency (load proportionality) in cellular access networks.
The paper is further organized as follows: Section II inves-tigates BS. 

At present, the industry mainly uses hard energy saving and soft energy
saving to achieve the purpose of reducing power consumption, energy saving
and emission reduction. Soft energy saving mode refers to that software can
flexibly turn off part of devices or carriers according to cell load. 

ns about the cellular networks energy consumption have been raised. In
response, energy-efficient resource management schemes have been
proposed, which take into account energy consumption, and control how
much of the network infrastructure is actually needed at different times, an
how much can be. 

Network energy-saving techniques tune the parameters and protocols of
networks for interference mitigation, resource optimization, and energy
saving. It is a prerequisite to understand key energy-consumption problems in
a network. Cellular wireless access networks have been identified as the main.
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This literature review aims to present an analysis of the existing research
related to energy-saving techniques in NGMNs, with a focus on traffic-driven
cell zooming and advanced sleep modes that consider the impact of traffic
load. The present review is divided into the following sections. At the. What
are the standardized energy-saving metrics for a base station?

(1) Energy-saving reward: after choosing a shallower sleep strategy for a base
station, the system may save more energy if a deeper sleep mode can be
chosen, and in this paper, the standardized energy-saving metrics are defined
as (18) R i e = E S M = 0 E S M = i E S M = 0 E S M = 3. 

Can a base station sleep strategy reduce energy consumption in UDN
systems?

The goal of this paper is to find a base station sleep strategy in UDN systems
that reduces the total system energy consumption while being able to
guarantee QoS. 

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 . 

What is the impact of base stations?

The impact of the Base Stations comes from the combination of the power
consumption of the equipment itself (up to 1500 Watts for a nowadays macro
base station) multiplied by the number of deployed sites in a commercial
network (e.g. more than 12000 in UK for a single operator). 

What is threshold-based base station sleep strategy?

Threshold-based base station sleep strategy is a common base station
management method in wireless communication networks, which adjusts the
operating state of the base station to save energy and improve resource
utilization by dynamically setting appropriate thresholds. 

How does distributed execution affect base station control?

In the distributed execution phase, each actor network makes decisions
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independently based only on its own network and observations, and although
each actor executes independently, the whole system is able to obtain a
better base station control strategy because their strategies are based on the
results of global optimization. Fig. 2.
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