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Abstract—Over the past few decades, wireless 

communication has experienced phenomenal growth and 

has now have become fundamental to daily activities. 

However, this unprecedented growth comes at a price: due 

to the always-on usage model, these standards are 

responsible for a large amount of energy consumption. 

Optimizing the energy consumption of access points (APs) 

has become a new challenge for the research community, 

governments and industries in order to reduce CO2 

emissions and operational energy costs. In this context, 

wireless local area networks (WLANs) that consist of a 

high-density of hundreds to thousands of APs are being 

deployed rapidly in corporate offices and universities to 

satisfy user demands for high bandwidth, mobility, and 

reliability. Moreover, these networked APs are provisioned 

for busy or rush hour loads, which typically exceed their 

average utilization by a wide margin. In addition, these 

margins are rarely reached and when reached, last only for 

a short period of time. Thousands of WLANs worldwide 

compound this problem, as they remain idle for long 

periods of time, raising serious concerns about energy 

losses. In response to this compelling problem, this paper 

presents a set of contributions that address the challenge of 

increasing energy efficiency in Wi-Fi networks. In 

particular, we introduce novel energy efficient algorithms 

for dynamically powering off certain APs by exploiting the 

knowledge of the distance between the User Equipment’s 

(UEs) and servicing APs while retaining the best user 

experiences. The network design was mainly evaluated 

based on the benefits of a centralized structure and the 

resulting turn off WLAN APs upshot in a network that 

provides adequate radio signal coverage and the required 

data rate capacity to serve user traffic demand in the 

service region. Our proposed algorithms are thoroughly 

evaluated by means of ns-2 simulations. The proposed 

solution achieves significant power reduction of the 

network up to 30 to 40 % compare with always on case 

without significant reduction of overall network 

throughput.  
 

Index Terms— Wireless Local Area Network (WLANS), Access 

Points (APs), Energy efficiency, Received signal strength 

indication (RSSI). 

 
 

I. INTRODUCTION 

WLANs have become indispensable for flexible Internet 

connectivity in corporate offices, university, campuses, and 

municipal downtowns. A number of devices such as access 

points (APs), switches, and routers for providing and 

establishing Internet connections have also increased to 

accommodate the tremendous increase in internet users. With 

increasing budgets, enterprises have now shifted their 

deployment objective from providing just basic complete 

coverage to designing dense WLANs with redundant layers of 

APs. These redundant APs are dimensioned to provide very 

high bandwidth in situations where hundreds of enterprise 

clients simultaneously run bandwidth-intensive and 

delay-sensitive applications. Although redundant capacity 

benefits enterprise users during times of peak demands, our 

recent studies show that peak demand rarely occurs [3]. In fact, 

only a small fraction of APs are utilized during the day, and 

even fewer during nights and weekends. The majority of the 

APs frequently remain idle, which means they serve no users in 

the network. Additionally, the existing design approaches lack 

several key elements. First of all, traffic demand and user 

density are not considered. The coverage-based optimization 

approaches may appear insufficient for networks where user 

density and traffic load is high. However, we argue that they 

will be insufficient in the future WLAN environments with 

higher user concentration and applications demanding 

increased data rates.  

The goal of this paper is to develop a formal network design 

model and an efficient solution technique to the WLAN design 

problem to manage WLAN resources to save energy while 

ensuring scenario-specific end-user performance guarantees. 

We focus on access networks, since access devices are the main 

energy consumers in 802.11 WLANS. So, we propose a novel 

approach for the energy-aware management of access networks, 

consisting in a dynamic network planning, that, based on the 

instantaneous traffic intensity, reduces the number of active 

access devices when they are underutilized (typically at night 

e.g. APs, switches and routers). Here the turning on/off 

decision parameter is dynamically set according to the distance 

value of client with respect to the access point. As a result, 

WLAN coverage is still maintained; only redundant coverage is 

reduced. When user demand increases, WLAN resources are 

powered on to scale resource and coverage redundancy 

proportionately. In high-density WLANs, our proposed model 

strategies will thus reduce energy wastage without adversely 

impacting coverage and end-user performance. Therefore, in 

Green WLAN: Energy-Aware Access Point 

Management. 
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this paper, a novel demand based WLAN design model has 

been developed and formulated which ensure coverage and 

maintain client performance.  

 

II. PROBLEM STATEMENT 

 

During the last decade, the energy consumption of the 

information and communication technologies (ICTs) sector has 

become a key issue, from both economic and environmental 

perspectives. ICT alone is responsible for a percentage, which 

varies between 2% and 10% of the world’s power consumption 

[1]. The Global e-Sustainability Initiative (GeSI) [2] estimates 

an overall network energy requirement of about 21.4 TWh in 

2010 for European Telcos, and foresees a figure of 35.8 TWh in 

2020 without Green Network Technologies (GNTs). 

Furthermore, the number of enterprise deployments and the 

average number of APs in each enterprise WLAN is increasing 

exponentially every year. Although the energy consumption of 

the Base Station (BS) is much higher compared to the AP, the 

vast number of WLAN network devices installed worldwide 

contributes to the enlargement of the energy consumption in 

wireless access networks. 

With increasing budgets, enterprises have now shifted their 

deployment objective from providing just basic complete 

coverage to designing dense WLANs with redundant layers of 

APs. One example of such an enterprise WLAN is installed at 

Intel Corporation’s buildings in Portland, Oregon, where 125 

APs have been deployed at distances of about five meters from 

each other within a single four-floor building. Another example 

is the Microsoft campus at Redmond, WA, which will soon 

have a 5000-AP centralized WLAN [3]. 

If we look at usage patterns of APs, this shows that traffic 

loads follow a periodic day/night traffic pattern as shown in 

Figure 1. This reduction of the traffic in cellular network is due 

to the combination of two effects: i) the typical day and night 

behavior of the users; ii) the daily swarming of the users 

carrying their mobile terminals from residential areas to office 

districts and back. The medium utilization is less than 40% in 

all settings, even during the busiest times, and much lower 

during other times. This means that peak usage times are rare 

and sometimes even isolated to a specific portion of the WLAN. 

As a result, the energy cost of maintaining the hundreds to 

thousands of always-on idle APs and wired backhaul switches 

is significant. 

A. Case Studies 

Figure 1 shows the traffic generation of an enterprise network 

at United Nation Regional Office of South Asia (UN ROSA) on 

a daily and weekly basis where 30 APs deployed to support 

approximately 100 clients.  The figure clearly shows that a 

large fraction of APs are idle for many hour per day and over an 

entire week, the fraction is much larger as we can see negligible 

traffic during nights and weekends. We believe that these 

results are representative of several other WLAN deployments 

as well. These results show that WLAN capacity is frequently 

underutilized. Idle APs in WLANs across the globe directly 

equate to an enormous waste of energy that is used to keep the 

idle APs powered on. Based on these observations, we 

conclude that WLANs must be redesigned with 

energy-efficiency as a critical design constraint. Such an 

energy-efficient WLAN infrastructure should appropriately 

power on and off WLAN equipment so that they stand to save 

both critical energy, as well as monetary resources. 

 

 

Fig. 1. Analysis of daily and weekly traffic generation rate. 

 

III. PROPOSED ALGORITHM 

This section explains a proposed algorithm that could be run 

in a centralized structure and that adheres to the design 

requirements. The objective of this algorithm is to simply 

explore the magnitude of energy savings that can be achieved in 

its adoption and how it works in a centralization structure. This 

algorithm does accomplish the objective, and later on, details of 

how the algorithm is implemented in the prototype are 

explained. 

A. Network Architecture 

 

 

 
Fig. 2. Proposed Network Architecture 
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In this work, we use Ns 2.35 as a network simulator .From an 

analysis of the data, we can say that by using a switch off 

mechanism, we can reduce the energy consumption of the 

whole network by 40 % of energy saving over a random 

switch-off. In addition, we also achieved a very small drop in 

average throughput, even in networks smaller than 3AP. The 

drop in throughput. 

 

V. CONCLUSION 

This paper proposed the power saving scheme by turning off 

unnecessary APs for wireless access networks where many APs, 

each providing full coverage and service during peak traffic 

time, but offering redundant resources when traffic load is low. 

We introduced a distance-aware algorithm that achieves a 

significant reduction in power consumption, without 

compromising the offered QoS. In particular, we proved how 

important is to efficiently choose the APs to be switched off 

during low traffic periods, by considering the distance of the 

UEs from the APs. Our results indicated that we could save up 

to average of 30% to 40% of the power consumed to operate the 

network, by decreasing the number of the active APs during 

low traffic periods. The most important message of this paper is 

that the energy wasted in large-scale and high-density WLANs 

is a new and serious concern. We stress those energy-efficient 

mechanisms for large-scale and high-density WLANs should 

be designed and developed today – to save energy in future 

WLANs and thus avoid the escalation of energy wastage. 
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