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Abstract— In modem days many people are using wireless communication with low power consumption, increase the data 
rate and long-range communication by increasing the no of users. The wireless communication methods are transfer 
information between two or more devices using the radio transmitters, receivers, remote controls and Li-Fi technology. The 
Li-Fi is visible light communication (VLC) technology, developed by scientists Hass at University of Edinburg and deals with 
data transmission through LED light bulb that is over IEEE 802.157.7 standards used in personal area network (PAN). They 
explained as, “if LED is ON, transmit a digital data is 1 and likewise if the LED is OFF, transmit of a digital 0 or null or simply 
no data transmission happens”.  The Wi-Fi gives us to speed up to 150mbps as per IEEE 802.11.n and directly connected 
computer to computer with the suitable network. Bluetooth devices of the application is a cordless mouse, keyboard, and 
hands-free headset. UWB is the high-bandwidth multi-communication. ZigBee is reliable for wirelessly networked 
monitoring and control networks.  In this paper, we provide a study about the wireless communication standards, features, 
behaviors and power consumption. We present in this paper about the benefit of different application and comparison of 
different wireless protocols. Finally gives concussion from all the above technology.  
 
Index Terms— Bluetooth, Li-Fi, LED, Wi-Fi, wireless protocols, UWB, VLC, ZigBee.  
 
I. INTRODUCTION 
 
In the modern area, the data transmission is a very 
important factor from one place to another place. 
Nowadays many people used the internet by the wired 
or wireless network [7]. When the numbers of internet 
users increase proportionally to decreases of wireless 
network speeds. The research area in Wireless Sensor 
Networks (WSNs) is more communication, less 
energy consumption, control, information, computer, 
sensing etc. Each sensor node has limited battery 
power and more consumes battery power in sensed 
data, processing data, receiving data and transmitting 
data. In WSNs, there are different types of application 
such as military application, area monitoring 
application, transportation, environmental sensing, 
structural monitoring, industrial monitoring, 
agricultural sector etc. Every sensor nodes are 
embedded with four basic unit i.e. sensor unit, 
transceiver unit, power unit, and a processing unit 
[10]. The job of the sensor unit is sensing the 
environment condition like temperature, pressure, 
humidity level etc information and converts to analog 
to digital form. Then the processing unit is inbuilt 
with a microcontroller and small memory storage 
device. It saves the sensing data and transmits through 
the transceiver unit. In this paper, we focused only the 
transmit unit. Nowadays the different types of 
transceiver unit are used in WSNs for communication 
like Li-Fi, Wi-Fi, Bluetooth, UWB, Zig-Bee etc [7].  
 
II. LITERATURE SURVEY 
Jin-Shyan Lee et al. [7] has been proposed a 
comparative of the different wireless communication 

standard device like Bluetooth, UWB, Zigbee, Wi-Fi 
and evaluating their main features and behaviors in 
terms of transmission time, data coding efficiency, 
complexity and power consumption. Nibedita 
Priyadarshini, Jagruti Jena and Sujata Kumari Sahu 
[10] proposed a lifetime of the WSN to increase 
largely by energy harvesting concept and clustering 
technique. Jyoti Rani et al. [13] have proposed a Li-Fi 
technique for the future of data transmitting through 
the light in a room where the data required for laptops, 
smartphones, tablets etc. and gives the hands about “if 
you can’t see the light, you can’t access the data”. Jay 
H. Bhut, Dharmrajsinh N Parmar, and Khushbu V 
Mehta [14] have come up a new technology of Li-Fi is 
part of Visible Light Communication (VLC) as 
implemented using Light Emitted Diode (LED) light 
bulbs. Using the LED light bulbs the data transmission 
takes place at high speeds which are not visible to the 
human eye. Rahul R. Sharma et al. [15] develop a 
Li-Fi based system and analyze the performance of 
existing technology. Li-Fi provides better bandwidth, 
efficiency, availability and security as compared to the 
Wi-Fi technology. It used the visible light of Gigahertz 
radio waves for data transmission. Chakkor Saad, 
Baghouri Mostafa, EI Ahmadi Cheikh and Hajraoui 
Abderrahmane [11] explains with a comparison 
between different types of wireless technology like 
Wi-Fi, Wi-Max, UWB, Bluetooth, ZigBee, ZigBeeIP 
and GSM/GPRS. Here they focus on the performance 
in the areas of utilization and guarantees the quality of 
communication, minimizing energy consumption, 
reducing the implementation cost and avoiding time 
constraints. S. Erina Ferro et al. [6] have surveyed 
about the Bluetooth and Wi-Fi of two communication 
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protocol, which is defined in the physical layer and 
MAC Layer for wireless communication with a 
short-range (few meters up to 100 meters) and with 
low power consumption (less than 1mW up to 
100mW). They explain the main feature and behavior 
of various metrics, including capacity, network 
topology, and security, quality of service support and 
power consumption. Mr. Vinay Kumar Sharma et al. 
[8] analysis the Li-Fi technology and provide a wide 
range of spectrum to the user with very low 
interference. They give the details of the technology 
and its advantages of a comparative with Wi-Fi 
technology. Atul M Gonsal et al. [9] proposed a 
technology about the wireless communication like 
Wi-Fi, Wi-Max, Bluetooth, WSN etc. for a different 
application. They present new wireless technology for 
data transmission on mobile devices with security, 
scalability, and reliability. Ms. Harneet and Ms. 
Sukesha Sharma [11] give a comparative of wireless 
technology like ZigBee, Bluetooth LE, Enocean, 
Wavenis, Insteon and UWB of different wireless 
communication standards by comparing their main 
features in various metrics such as range, frequency 
band, maximum node count, security, and cost. 
 
III. WIRELESS PROTOCOL 
 
In this section, we deceive the Li-Fi, Wi-Fi, Bluetooth, 
UWB and Zig-Bee wireless protocol, which have 
IEEE 802.15. 7 standard, 802.11a/b/g standards, 
802.15.1, 802.15.3 and 802.15.4 respectively. The 
IEEE standards defended only the physical layer and 
Medium Access Layer (MAC) [7]. 
 
A. Li-Fi 
Li-Fi stands for Light-Fidelity includes IEEE 802.15.7 
standard. It is used for Wireless Personal Area 
Networks (PAN).  It is implemented using Light 
Emitting Diode (LED). Normally these devices are 
used only for applying the constant current. Professor 
Harald Haas from University of Edinburgh, UK, has 
explained in very simple, “if the LED is switch ON, 
the transmitting of digital data is 1 and if it’s OFF, the 
transmitting of digital data is 0” [13] [14] [15]. 
Likewise in this technique, the transmission of digital 
data is from the LED light can switch ON and OFF 
very frequently, which will give transmit high speeds 
for data’s. In this method, the array of LEDs is 
transmitted data parallels, which speeds of data rate is 
10Gbps and mixture of red, green and blue LEDs are 
used different light’s frequency for security proposed. 
The main problem is that light can’t pass through the 
object; the signal will be instantaneously cut out [13] 
[14] [15]. 
 
B. Wi-Fi 
Wi-fi stands for Wireless Fidelity includes IEEE 
802.11a/b/g standard. It is used for Wireless Local 

Area Networks (WLAN). It is used for broadcast the 
internet with high speed when connected to an access 
point (AP) or an ad-hoc mode. The IEEE 802.11 LAN 
is called a basic service set (BSS). If a BSS moves out 
from the station, it can’t directly communicate. It is 
less secure than wired connections, such as Ethernet 
or physical connection. This technique of the signal 
range depends on the frequency band, radio power 
output, and modulation techniques. The stock 
antennas have ranged up to 100m (330 ft) [7] [13] [14] 
[15]. 
  
C. Bluetooth 
Bluetooth is a wireless technology; it is used for 
exchanging data over a short distance includes with 
IEEE 802.15.1. It is based on a wireless radio system 
and speed of data rate is 2.4 to 2.485 GHz. It is used for 
personal area network (PANs). It operates at 
frequencies between 2402 and 2480MHz or 2400 and 
2483.5 MHz. This device transmitted data into 
packets and transmitted each packet on one of 79 
selected Bluetooth channels. Each channel has a 
bandwidth of 1MHz. it is a packet based protocol with 
master-slave structure. A master Bluetooth device can 
communicate with a maximum up to seven devices in 
a piconet. All devices share the master’s clock. 
Packets are exchanges on the base of the basic clock. 
The master Bluetooth defined tricks at 312.5 µs 
intervals. The data can transmit between the master 
and another device at a given time. The master 
chooses the rapidly from one device to another device 
using round-robin algorithms. The master’s 
transmissions may be either point-to-point or point- 
to-multipoint communication [7]. 
 
D. UWB 
UWB stands for Ultra-wide band, it is a radio 
technology and includes with IEEE 802.15.3. It is 
exchange information over a short range with very low 
energy and high bandwidth communication. Its 
bandwidth is over 110 Mbps to 480 Mbps, which can 
use for audio and video delivery in home networking. 
It is also used for personal area network. It can carry a 
huge amount of data over a distance up to 230 feet at 
very low power (less than 0.5 milliwatts). It broadcasts 
digital pulses that carrier signal at the same times. 
This technique for data rate is 1.25 million bits per 
seconds [7].  
 
E. ZigBee 
ZigBee is an IEEE 802.15.4 based specification for a 
high-level communication protocol used in personal 
area networks with low power digital radios signals. 
This is used low power consumption with limited of 
data transmission and distance is up to 10-100 meters. 
It depends on power output and environmental 
condition. This device can transmit data over long 
distance by through the mesh network of intermediate 
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Devices. This network is secured by 128-bit symmetric 
encryption keys. It has 250 kbit/s of the data rate. It 
provides self-organized, multi-hop and mesh network 
with long battery lifetime. This device participates in 
two different low rates WPAN (LR-WPAN) network. 
First, one is fill-function devices (FFD) and the second 
one is reduced function devices (RFD). The FFD can 
operate in three modes services as a PAN coordinator, 
a coordinator or a device. The FED can communicate 

to the RFDs or other FED and RFD can communicate 
to the FED [7].   
 
III. COMPARATIVE STUDY 
 
In Table 1 summarizes the different five types of 
wireless protocols. Each protocol derives the IEEE 
standards, data transmission speed, frequency 
bandwidth,  

 
TABLE I 

COMPARISON OF THE LI-FI, WI-FI, BLUETOOTH, UWB, ZIGBEE WITH A WIRELESS PROTOCOL. 

 
 

 
Fig. 1 Different wireless protocol of speed of data transition. 

 
network topology, normal range, power consumption, 
cost, years of manufacture and security. Li-Fi and 
UWB have high data rate but Wi-Fi, Bluetooth, Zigbee 
has lowered one. Li-Fi, UWB, Bluetooth, and Zigbee 
are working under the WPAN about 10m., while Wi-Fi 
is WLAN about range 100m [7] [13] [14] [15]. 
In Fig. 1 compared to the speed of data transmission in 
the different types of wireless protocol. It is clearly 
visible that the Li-Fi wireless protocol of the data speed 
is more as compared to the other wireless protocol. 
 
IV. ISSUES OF RADIO WAVE 
 
The following basic issues in radio waves as bellows 
 
A. Capacity 
Using the radio signal waves, the data transmission of 

wireless communication, which is limited and 
expensive. It has a limited bandwidth. In a modem 
days, the speedily growing of development technology 
like 3G, 4G and so on, we run out the spectrum [7]. 
 
B. Efficiency 
There is 1.4 billion cellular base station using radio 
signals that are consuming more amount of energy. 
For transmission data, most of the energy is used for 
cooling down the base station. There for the efficiency 
of the base station of 5% [7]. 
 
C. Availability 
The availability of the radio signal used like the mobile 
phone is more issues in an airplane and at the place of 
petrochemical plants and petrol pumps [7]. 
 
D. Security 
The radio signal waves absorbed through the walls, 
which someone has interceptor and misuse it. This 
cause is affected by the security for Wi-Fi [7].  
 
V. ADVANTAGES OF LI-FI 
 
Li-fi is based on LED or another light source for the 
data transmission. The data are transmitted from one 
place to another due to the help of all kinds of the 
visible lights. The light can belong to the invisible, 
ultraviolet or the visible part of the spectrum. The 
speed of the communication is more for downloading 
movies, music and online games in very less time. This 
Li-Fi technique removes the limitations but which 



International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-4, Issue-6, Jun.-2016 

A Comparative Study of Wireless Protocols With Li-Fi Technology: A Survey 
 

126 

have radio signal wave is limitations [7] [13] [14] [15]. 
 
A. Capacity 
Light has 10,000 times the wider bandwidth than radio 
waves. Li-Fi has batter capacity and also the 
equipment is already available. 
 
B. Efficiency 
Using Li-fi the data transmission is very inexpensive. 
LED light consumes less power and highly efficiency. 
 
C. Availability 
Availability is not an issue as a light source at 
everywhere. There are billions of light bulbs are 
presented in everywhere, we must replace as LED for 
the transmission of data. 
 
D. Security 
The light wave does not leave behind through the 
walls. So, they can’t intercept and misused. This cause 
is proposed of the security for Li-Fi. 
 
VI. DISADVANTAGES OF LI-FI 
 
One of the most important disadvantages of the Li-Fi 
technology is that the artificial light can’t transmit 
through the wall but the radio signal can do. If we can’t 
see the light, the transmission of data can’t access and 
the signal will be instantaneously cut out [7] [13] [14] 
[15]. 
 
VII. APPLICATION OF LI-FI 
 
the application of Li-fi can utilize in the area where the 
radio signal technology is not working properly like 
the education system, Health Application, Aircraft, 
Underwater Application, Vehicles & Transportation, 
Fill Green Information Technology, Free from 
Frequency Bandwidth Problems, Increase 
Communication Security and Multi-User 
Communication [13] [14] [15]. 
 
A. Education system 
Li-Fi is the latest technology that can provide faster 
internet speed to access. In educational institutions, all 
the people can use the Li-Fi technology to access the 
internet at the same speed in a particular area with the 
replace of the Wi-Fi technology [12] [13].  
 
B. Health Application 
In Operation Theatres (OT) does not allow the Wi-Fi 
technology due to radiation, it may be hazardous to the 
patients health. Using the Li-Fi technology, it is 
accessing the internet and also controls the medical 
equipment like robotic surgeries and other automated 
procedures. Hass has talked in TED, Li-Fi has 10,000 
times the spectrum of Wi-Fi, so we can’t delegate red 
light to priority medical data [13] [14]. 

C. Aircrafts 
The passengers traveling in aircraft, they can access 
low-speed internet due to very high rate. Wi-Fi is not 
used because it may interfere with the navigational 
system of the pilots. In aircraft, Li-Fi can use for 
high-speed internet through the light source which is 
present inside the airplane [12] [13] [15]. 
 
D. Under Water Application 
Underwater Remotely Operated Vehicles (ROV) 
operates from large cables that are supply their power 
and receives a signal from the pilots. If a cable is 
replaced with light like high power lamp then they 
would work freely. Using the headlamps to 
communication to each other, processing data 
independently and sending their finding periodically 
back to the surface. The Li-Fi technology can work 
under water but Wi-Fi technology completely fails [12] 
[14] [15]. 
 
E. Vehicles & Transportation 
The traffic light can communicate to the vehicles and 
with each other as vehicles have an LED-base 
headlight, LED-base backlight and exchanging 
information about the prevent accident [13] [15]. 
 
F. Fill Green Information Technology 
The radio waves communication with effects on the 
birds, human bodies etc. but the new technology of 
Li-Fi never gives any side effects on any birds and 
living being [12]  [15]. 
 
G. Free from Frequency Bandwidth Problem 
Li-Fi is a visible light communication medium, which 
is not, required any kinds of spectrum license. It is we 
didn’t pay any amount for communication and license 
[12] [15]. 
 
H. Increase Communication Security 
Light can’t penetrate through the wall, so the 
transmission of data can block by the wall. It is high 
security by any other communication technology [12] 
[15]. 
 
I. Multi-User Communication 
A Li-Fi technique helps to share multiple things at a 
single instance [15. 
 
CONCLUSIONS 
 
Li-Fi is certainly not used, If Li-Fi technology can use 
in a particular place, every bulb used to transmit a data, 
cleaner, greener and brighter further with low power 
consumption. If the signal could be passed via VLC 
from Point A to Point B inside the home, small local 
routes at the point could create local fields with fewer 
changes. Nowadays the Li-Fi concept is great deals of 
the internet, because of provides alternative effected to 
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living being using the wireless device of radio 
spectrum.  
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