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Abstract- The specification for Bluetooth® Smart also known as Bluetooth low energy (BLE), is a completely new 
specification designed primarily to enable low power consumption data transfer. BLE has profiles for proximity sensing and 
indoor positioning. These profiles are exploited by the BLE device called the iBeacon which is developed by Apple.Beacon 
is the name for Apple’s technology standard, which allows Mobile Apps to listen for signals from beacons in the physical 
world and react accordinglyThis paper analyses the working of iBeacon and its scope in various industries and its role in the 
Internet Of Things. 
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I. INTRODUCTION 
 
Bluetooth Low Energy (BLE) was introduced by the 
Bluetooth Special Interest Group (SIG) to meet the 
demand of the industry to have a wireless technology 
capable of sending low amountof data payloads, 
ultra-low power consumption,and at the same time 
with a very low latency within medium or short range 
 It is basically an indoor GPS mechanism that sends 
signals to devices within a certain range.  Devices 
that are Bluetooth LE enabled and are in the vicinity 
of the iBeacon will receive these signals, which could 
come in the form of information sent by push 
notifications in our smart phones. 
 

 
 
It is very important to know that Beacons technology 
isn’t  Apple’s monopoly: all recent Android devices 
already support it too. The following operating 
systems have the capability to use BLE: iOS 5 and 
later ,Windows Phone 8.1,Windows 8,Android 4.3 
and later, BlackBerry 10, Linux 3.4 and later 
through BlueZ 5.0,Unison OS 5.2.The technology is 
proliferating much faster than expected.  
 
This paper discusses the working of iBeacons using 
Bluetooth LE proximity sensing, the suctions and 
other physical aspects of iBeacons.  
 
The potential of iBeacon in the Internet of Things and 
the ability iBeacons to provide a digital excitation to 
a physical world is also brought to light. 

II. WHAT IS IBEACON? 
 
iBeacon is Apple’s version of the Bluetooth-based 
beacon concept, which allows Bluetooth devices to 
broadcast and receive tiny information within short 
distances. In simplistic words, it consists of two parts: 
a broadcaster (beacon device) and a receiver 
(smartphone app). The broadcaster configures the 
beacon device for advertising a stream of messages, 
while the receiver detects these beacons based on its 
proximity with the device. 
 
Normally, the observer is an iOS app, while the 
broadcaster/transmitter can be one of the popular 
beacon devices available on the market, a USB 
Bluetooth dongle, a computer with Bluetooth Low 
Energy-compatible adapter, an iPad or an iPhone can 
all be a transmitter. The broadcasting side only sends 
data. The standard beacon advertisement consists of 
three mjor parts, an UUID, a major and a minor value 
all these parts are described  
 

 
Fig.2 iBeacon app alert 

 
III. BLUETOOTH LOW ENERGY 
 
Beacons are small transmitter, they use Bluetooth low 
energy (BLE) to transmit the signal. These signals are 
then received by the mobile apps. Bluetooth Low 
Energy also known as Bluetooth smart is a wireless 
personal area network technology used for 
transmitting data over short distances. As the name 
suggests, it’s designed for low energy consumption 
and cost, while maintaining a communication range 
similar to that of its predecessor, Classic Bluetooth. 
Itis designed to enable devices with low power 
consumption hence, preserving the battery life of the 
beacon. 
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It is completely different from the regular Bluetooth 
in the following ways:- 
Power Consumption: Bluetooth LE, as the name 
indicates, has low energy requirements. It can last up 
to 3 years on a single coin cell battery. 
A profile is the specifications how a device works in 
application within a device. Two profiles in BLE are 
FMP: Find Me profile and PXP: Proximity Profile, 
which uses the RSSI value for proximity distance. 
Lower Cost: BLE is 60-80% cheaper than traditional 
Bluetooth. 
 
Thus Bluetooth Low Energy is intended to provide 
considerably reduced power consumption and cost 
while maintaining a similar communication 
range.(approx.. 100m) 
Application: BLE is ideal for simple applications 
requiring small periodic transfers of data. Classic 
Bluetooth is preferred for more complex applications 
requiring consistent communication and more data 
throughput. 
 
A. What sets BLE apart? 
BLE has a simple protocol stack, short time delays 
and low power consumption. Therefore the devices 
connected by can run on a coin cell battery for 
months or years together based on the frequency of 
transmission of data. The power consumed may vary 
from 0.01W to 0.5W(compared to Classic Bluetooth 
which has a power reference of 1W). The time delay 
or latency is about 6ms(compared to Classic 
Bluetooth latency period of 100ms). However BLE is 
designed for applications where only bursts of 
packets is required, it cannot continuously stream 
high bandwidth data and audio like Classic 
Bluetooth.BLE and the existing Bluetooth have many 
similarities as well. BLE can range over a distance of 
100m just like Classic Bluetooth. The BLE system 
operates in the license free  2.4 GHz ISM band at 
2400 MHz - 2483.5 MHz. There are 40 RF channels 
that BLE uses each of 2 MHz width. Three channels 
are reserved as advertising channels and 37 are 
reserved as data channels. The BLE communication 
consists of 2 parts namely Advertising and 
Connection. Beacons use these 3 advertisement 
channels. . Devices that aim to receive data only 
through advertising channels are called scanners. 
 Advertising channels are allocated in different parts 
of the spectrum to provide immunity against 
interference from 802.11/Wi-Fi. 
 
A standard BLE packet has the following format: 
 

 
Fig. 3 BLE Packet 

The access address for an advertisement 
communication channel is always 0x8E89BED6. The 
access address for data channels changes with the 
connection. The PDU header is of 2 bytes which has 
the size of the payload and its type(if it supports 
connections or not), and the actual payload of about 
37 bytes. The MAC address takes up 6 bytes in the 
payload, and the actual information can take up to 31 
bytes of memory. 
 
B. Key Players in BLE communication: Centrals 

and Peripherals  
Each player has a different role play in this 
communication. A peripheral has data that is needed 
by the other devices. A central performs a task by 
receiving the data from the peripheral. Each player 
has a different set of tasks. The presence of the 
peripherals is made known by the advertisements 
they send. Centrals scan for the presence peripherals 
that might have data they are interested in. When a 
central discovers a peripheral with the desired data, 
the central requests to connect with the peripheral and 
begin exploring and interacting with the peripheral’s 
data. The responsibility of the peripheral lies in 
responding to the central in an appropriate manner. 
 
C. How does a Beacon actually work? 
A beacon is an intentionally conspicuous device 
designed to attract attention to a specific location. 
Data is transmitted by Beacons in regular intervals, 
and this data can be then picked up by devices like 
smartphones. Hence Beacons are an example of a 
specific usage of BLE advertisements. 
 
If a BLE advertisement packet is intercepted the 
following is received: 

 
 
The above data has only the advertisement data with 
the preamble, access address and MAC address 
removed. The advertisement data is of 30 bytes. The 
following is the format of the packet sent by the 
iBeacon(peripheral) to a device in its 
proximity(central).The information provided by the 
packet is vital in proximity sensing and indoor 
positioning ability of the iBeacon. 
 

 
Fig. 4 iBeacon block diagram 
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There is a fixed iBeacon prefix (01 03 53 20 56 1A 
6D 04 00) 
The proximity UUID (C9 40 02 04 F5 21 46 6F FF 
F9 2555 6B 57 00 5D in the example), distinguishes 
the beacon from other beacons, it’s like an identifier.  
For example, beacons used to present discounts and 
coupons to customers in a chain of stores, all beacons 
belonging to that particular brand would have the 
same proximity UUID. The dedicated application for 
that brand would scan its immediate surroundings for 
beacons with the given UUID. 
 
The major number (2 bytes, here: 0x0015, i.e.21) is 
used to form a family of a particular set of beacons.  
For example, all beacons belonging to a store will 
have the same major number. This will inform the 
application which specific store the beacon belongs 
to. The minor number (again 2 bytes, here: 0x000B, 
so 11) it’s an identification for an individual beacon. 
Each beacon has a different minor number. This also 
helps give the information of the location of the 
customer. 
 
The transmitting distance:This parameter specifies 
the proximity of a central device(user’s phone etc.). 
This is specified in 3 basic forms that are: 
immediate,far and out of range.The RSSI gives the 
Transmission power, where RSSI(Received Signal 
Strength Indication)is the signal strength measured at 
a distance of 1 meter from the device. iBeacons 
advertise their RSSI in dB at one meter distance, so 
apps can monitor their proximity to the beacon by 
comparing the advertised RSSI with their own 
receiver’s RSSI. 
 
The difference between the RSSI of iBeacon and the 
RSSI of the receiver at the current location gives the 
approximate distance. The evaluation of this 
difference is in-built in iOS devices and has to be 
hand-coded in other Operating Systems. The distance 
is only an estimate, since the obstacles such as 
furniture, people etc. weaken the signals. Hence RSSI 
measurements are significantly error-prone and are 
also strongly influenced by the transmission system 
used, primarily the transceivers and antennas of the 
devices used for communication. 
When a peripheral wants to broadcast, it starts an 
advertising event, where the same packet of 
information is transmitted sequentially on each of the 
three advertising channels. Devices operating as 
scanners will detect one of these, and pass the 
information it contains to the higher level protocol 
stack and application. 

IV. IBEACONS HARDWARE 
 
iBeacon transmitters come in the form of hardware 
that run on Bluetooth 4.0 Low Energy (BLE). The 
BLE specification is used to create BLE chipsets, 
which are then embedded into devices. These devices 
- otherwise known as beacons, transmitters, or 
broadcasters - can come in the form of any type of 
hardware such as USB dongles, computers, small 
coin-cell powered gadgets, etc.All iPhone 4S and 
newer and iPad 3 and newer devices that run on iOS7 
can also be iBeacon transmitters. 
 
These transmitters transmit constantly in a distance 
from a few inches/centimeters (close), to a few 
foot/meters (near) and up to 70 meters to all devices 
that are listening for such a signal.If your device is 
receiving a signal and it knows what to do with it, it 
will notify on the device screen about it with a 
message such as, here is something that might interest 
you such as a coupon or a special offer. 
 
A. Hardware consideration of iBeacons: - 
1) Battery life: 
iBeacon device transmitters are required to broadcast 
at a frequency compliant with Apple specifications, 
and having tested several battery-powered beacons at 
Apple's suggested frequencies, we've discovered that 
battery life of coin-cell beacon models can be as little 
as 2 months. Beacons have the option of being 
powered by batteries or a fixed power source, such as 
a USB port on a POS terminal. To lessen 
maintenance costs, beacons running on a fixed power 
source is most ideal. 
2) Beacons encasing:  
Beacons offer the versatility of being placed 
anywhere - indoors or outdoors. The challenge comes 
when beacons are deployed in environments that are 
susceptible to weather conditions such as rain or 
humidity.Beacon encasing should be resilient to such 
conditions, especially when installed outdoors. 
3) Beacon management: - 
Rather than manually going out to each beacon to 
update its UUID or firmware, there needs to be a 
system to remotely manage a network of beacons. 
This is especially important for large scale beacon 
deployments in areas such as shopping malls, 
stadiums, or airports. In such case the beacons 
network is backed up to a cloud. 
 
V. APPLICATIONS 

 
A. Retail world 
iBeacons have made a very large impact in the retail 
world. For example imagine having your local 
grocery store’s app installed in your smart phone. 
Once the store has installed a few beacons, you could 
soon find yourself overcome with notifications as you 
walk around without ever even opening the app.You 
can receive notifications like limited offers as you 
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walk inside the store or grocery shop. The store app 
can even trigger remote events, such as blinking 
lights inside a fridge to grab your attention as you 
walk closer to it. This may create the risk of users 
getting frustrated and potentially avoiding or deleting 
the app entirely. However, that hasn’t been the case 
when it comes to the iBeacons installed by in Market 
in grocery stores .It has actually transformed the 
shoppers into buyers More than 100 American Eagle 
and Aerie stores in the U.S. launched beacons in 
February 2014 via the app. Shoppers at the stores get 
location-specific rewards, discounts and product 
recommendations automatically when they’re within 
range of a beacon, without even having to open the 
app. 
 
B. Identify passengers stuck in airport security 
A consortium of airlines and airports is testing 
placement of beacons at security lines in airports. 
Passengers' airline apps would know those people are 
in the security line, and airlines could thus know if 
there are people at risk of missing their flights, so 
they can send out reps to get them or hold the plane. 
The same notion could be used at airport gates to 
monitor people who risk missing connecting flights 
or whose gates have changed -- even helping them 
get to their new gate faster. 
 
Touted as an innovator in the airline industry, Virgin 
Atlantic began an iBeacon trial in the Upper Class 
Wing at London’s Heathrow Airport in May 2014. 
Virgin’s premium passengers were able to receive 
personalized notifications and offers via their 
iPhones. At the beginning of the trial, Virgin used 
beacons to alert customers to have their electronic 
boarding passes ready when they were close to a 
private security check, and to send tailored offers like 
commission-free currency exchange deals to 
passengers in the departures section of the airport. 
Virgin also used beacon tech to let passengers know 
about in-flight entertainment specials before they 
boarded the plane, and to let their staff know when 
temperatures dropped on outdoor decks of their 
airport lounges so they could give blankets to 
passengers.   
 
C. Automation 
All kinds of automation, be it home, commercial or 
industrial, are directly related to what beacons can 
offer. From your garage door that opens once your 
car stops by (without pressing any button) to lights 
that go on and off as you need them. For example:-
Imagine: You affix a beacon to your garbage can, and 
your task manager knows that Thursday is garbage 
pickup day. If you go past your garbage can on 
Thursday, a BLE auto-connection sends you a 
reminder to take it out. Combine that with GPS 
location detection from your phone, and your app will 
know if you did actually move the can to the curb and 
not remind you. 

D. Track things smarter 
All kinds of industries are looking at affixing beacons 
to pallets, carts, and other movable equipment to 
track location as they move about. Think airline cargo 
containers, hospitals' computers-on-wheels, 
warehouse pallets, museum artwork, bulldozers at a 
construction sites, contractors at a job site, even 
hospital patients, students, or visitors (so they don't 
get lost and their movement patterns can be 
discovered, such as for space planning). 
 
E. Navigate buildings and Resource tracking 
When you visit a customer, you often get lost when 
trying to find a conference room, bathroom, or 
kitchen. Beacons can be used both as virtual "where 
am I?" kiosks and as monitors of your movement, so 
an app can guide you to your destination -- and alert 
the company if you wander where you shouldn't. 
 
For example: 
1) Hotels and resorts: 
The hospitality industry, like hotel or museums, is a 
perfect fit with technologies like iBeacons and could 
provide a virtual concierge accessible from anywhere 
on the property, offer sooner accomplishment and 
frictionless check-in and check-out, deliver 
information on amenities, and help vacationers 
explore the points of interest within a resort as well as 
the surrounding places. 
 
Starwood Hotels & Resorts is running an iBeacon 
trial in 30 of its hotels and resorts that helps 
concierges greet guests who arrive by name, 
accelerates the check-in process for frequent guests, 
and lets housekeeping know when guests are still in 
the room. Plus, in a new one-of-its-kind pilot 
program, Starwood guests at two of their U.S. hotels 
will be able to walk into a hotel, skip the check-in 
process, go straight to their room and open the room 
door via keyless entry activated on their smartphones. 
For this to work, the guest must have a partner app 
installed and turned on, and the room can be opened 
by simply tapping or gesturing with their device once 
they arrive at the door. 
 
2) Hospitals:  
 Simply station iBeacons in each hospital unit and 
provide a map of that unit (or more sophisticated 
navigation) so users can see how to navigate it. Pair 
that with more general maps and guides of each floor 
near elevators and entrances. Each unit could also 
broadcast information and guidance to patients or 
visitors -- concerns and guidelines when visiting an 
intensive care unit, expected wait times or online 
registration forms in the emergency room. Going 
even further, iBeacons could be built into individual 
rooms with information and important notices. 
 
F. Education 
Beacons allow us to create policies and guidelines for 
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how a device should behave based on the context of 
which region it is in. So when a student takes their 
device to a class, they automatically see the syllabus.  
They can access it when they need it, or download it 
for constant access to that content. Teachers can take 
their class to the library and each student can 
automatically see the content they need right on their 
devices without having to sort through eBooks that 
aren’t applicable to the class they’re in at the time. In 
the classroom, students can automatically gain access 
to the Apple TV without knowing the passwords, in 
order to collaborate with each other and the entire 
class without losing. 
 
CONCLUSION 
 
The multifaceted opportunities presented by the 
indoor positioning and proximity sensing capabilities 
of BLE technology are unending and can be explored 
further. The potential of BLE as a low energy 
technology and it’s usability for networks with low 
complexity makes it stand out amongst other wireless 
technologies. BLE should be perceived as an exciting 
new enabling technology that has the ability to affect 
many aspects of the Internet Of Things and 
Ubiquitous computing. iBeacons, the BLE sensor 
devices, pave way for indoor positioning and 
proximity sensing. Beacons and beacon applications 
are already emerging in retail and other spheres of the 
industry. Particularly in the field of retail this 
innovation has the capacity to drive the opportunity 
for increased customer engagement. What is apparent 
is that BLE technology coupled with the wide 
availability of beacons from many vendors and some 

creative app developers are the elements for a 
ground-breaking innovation. 
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