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Abstract—In the Real-world scenario people are 

running at the back of data which brings information 

from different domain. The speed is the token of 

internet which brings data at a high rate to customers 

place, as getting information quicker and earlier than 

others is the vital part in today’s network. As a result, 

the network performance has to be increased for 

better and powerful communication. Another 

important issue nowadays is usage of gadgets lead to 

lot of medical issues, especially due to the RF 

Radiation which leads to a lot of health hazards. So, 

taking the whole responsibilities of such hazardous 

issues people are trying to change the mode of 

transmission of data by more healthy and economical 

way. Considering all the facts our Research has 

turned to more healthier environment free from 

Radiation which leads to Stress and lot of health 

hazards. The Recent Researches follow a new form of 

Radiation free network which is more useful for data 

transmission and compatible of the real-world entity. 

Li-Fi a new evolving technology which is a 

communication made by a Light as a medium with a 

help of a LED Bulbs which acts as both lighting agent 

and data transmission medium. This Technology is 

growing faster in its Research in terms of Speed of 

data rate. The other part of Research is emerging 

which follows how to co-exist with the Existing system 

and excel out of it for better communication. Owing to 

such condition coexistence of Wi-Fi & Li-Fi are the 

most important research area to be focused. As the 

standalone Li-Fi usage is more of not in practical use 

in all areas as of now. So how to excel with its 

performance in the current scenario is an important 

issue. Therefore, in order to coexist with current 

Wireless technology and its speed management, there 

are some areas where Wi-Fi cannot enter like Aircraft 

cabin, under water, Hospitals, operation theatre , 

such areas are found out and those areas can be 

replaced by Li-Fi. In future the application like 

Augmented & virtual reality, Confined advertising, 

Intelligent transportation systems, Underwater 

communication and Safety environments will be 

highly equipped with the Li-Fi Technology. 
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I. INTRODUCTION  

Wi-Fi is termed as Wireless Fidelity which 

is a wireless technology which follows the 

standard IEEE 802.11a/b/g for its data 

communication and data format. The 

communication medium for the Wi-Fi is Radio 

Frequency waves. Using IEEE 802.11n wireless 

standard, it is possible to gain bandwidth of 20 

MHz or 40 MHz. For higher data throughput 40 

MHz bandwidth is used.  It perceptibly diminishes 

the number of channels used for the 

corresponding bandwidth. The Wireless 

technology has been introduced to exchange and 

share information throughout the world. Using an 

access point (AP) the internet can be broadcasted 

with high speed when connected with its 

supporting components for transmission. The 

actual speed obtained with the Wi-Fi set up is 20 

Mbps. Wi-Fi Access Points are now used at public 

hotspots, home, offices, for giving convenient 

internet access to all the gadgets in the current 

scenario. Many technologies are evolving to 

improve its standards. For secure Wi-Fi, 

Encryption technologies are used to keeping out 

unwanted intruders from these wireless 

communications. Several handover techniques 

were introduced the uninterrupted service while 

the user is on the move. Cloud is most interesting 

technology which is ruling the entire world. 
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Google is the effective application for executing 

all the technologies of Wi-Fi like google search, 

mail, Drive, Maps etc.                                               

 

Li-Fi is also a wireless standard which uses 

alike 802.11 protocols. For data communication, 

Li-Fi uses UV/IR and visible light communication 

which has a broader bandwidth instead of harmful 

radio frequency waves. Li-Fi is a wireless optical 

networking technology which uses light-emitting 

diodes (LEDs) for the data transmission where the 

LED’s are outfitted with a chip. It converts the 

light form of optical data transmission. The LED’s 

are used for Li-Fi data transmission and the data 

received by photodiode which is interfaced with 

all gadgets. In the Li-Fi's early stage, it was 

capable of the data rate of 150 (Mbps) 

transmission. The market available LED 

luminaries have attained the speed of 10 gigabits-

per-second (Gbps). For visible light 

communication follows thr IEEE 802.15.7 

standard. It defines the physical layer (PHY) with 

different rates. The first layer is designed for 

outdoor application and the second layer have on-

off keying (OOK) and then the third layer uses 

color shift keying (CSK) modulation.  

The first Visible light communication-

based smartphone prototype was presented in Las 

Vegas from 2014 for the cost between 2$ and 3$, 

which is much cheaper than the latest technology 

in the network world [4]. A newly designed VLC 

smart system is developed by the Philips Lighting 

private Ltd for the super market to specify the 

product related message in the section when we 

are looking for that same specific product.  The 

specific app has to be downloaded in their 

smartphone which works with the LEDs in the 

store. The LEDs can identify the items where they 

are located in the store and feedback them with 

corresponding coupons based on augmented 

reality [5]. Likewise, many other interesting 

applications has been introduced with the Li-FI. 

The some of the common applications are under 

water communication, RF free hospitals, Aircraft 

application, IOT applications and many smart 

indoor applications. From the previous research, 

issues and challenges can be inferred and the 

following review has been made. The Paper is 

organized in the following chapters with the 

complete evolution of different stages of Li-Fi is 

discussed in the chapter 2, the issue and 

challenges are discussed in the chapter 3 finally 

the chapter 4 concludes with the future works to 

be done. 

II. THE EVOLUTION OF LI-FI 

The Li-Fi is evolved in 2004 itself but it 

has taken so many forms to reach at this current 

stage. The history and how it has evolved is 

organized in this chapter. The Chapter starts from 

the survey of the wireless networks and its issues, 

then the survey of VLC which is the Visual Light 

Communication at the early start followed by the 

Li-Fi survey of areas which has not been touched 

to get a complete idea of how the Li-Fi has 

evolved and what can be done to make it survive 

in the current scenario. 

2.1 Review of wireless Networks 

The wireless networks are the emerging 

and most fashioning trend in all areas in this 

running world. The research made in these areas 

are surveyed and the necessary factors influencing 

the quality of service is pinpointed for taking the 

research to the next level or stage. The few papers 

which have been worked with those vital factors 

said above are discussed. 

V. Chandrasekhar et.al.,[6] has proposed a  

Technique in order to enhance the 

performance of the Wireless and to                                                                                                                                                                                                                                                                                                                                                           

extend the capability of a wireless link is obtained 

by  the position of  transmitter and receiver nearer 

to each other links, that creates the advantages of 

upper quality links and additional spatial reuse. In 

a special network of moving users, this inevitably 

involves deploying additional infrastructure, 

sometimes within the type of microcells, hotspots, 

distributed antennas, or relays. A more cost-

effective different is that the recent idea of 

femtocells conjointly referred to as home base-

stations that are information access points put in 

by home users to urge higher indoor voice and 
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data coverage. Femtocells have the potential to 

produce top quality network access to indoor 

users at low price, whereas at the same time 

reducing the burden on the full system. Only short 

distance coverage of transmission and reception is 

made when the scalability increases the capacity 

will be low for the wireless Link.  

S. F. Hasan ,et.al.,[7] measured the 

Femtocells which uses public cellular air access 

technologies and If the distance between 

transmitter and receiver is less, it improves the 

signal-to-noise ratio (SNR). The Backhaul 

network follows IP architecture so that it increases 

a curiosity whether femtocell technology can 

replace the existing Wi-Fi technology.  

L.Huang et al.,[8] surveyed that in homes 

and offices, LTE-Advanced technology are 

preferred. Femtocells are established to support 

higher throughput and better user experience. Due 

to LTE’s efficient spectral reuse and better link 

quality, femtocells not only improve indoor 

coverage and network capability. Femtocells have 

good latent to break the spatial reuse barrier of 

cellular systems. Though many deployments of 

femtocells are made, interference management is 

a challenge for it. Femto cells have their unique 

features such as ad hoc mode, co-channel 

interference, and no direct coordination interface. 

The outdoor scenario is untouched. 

Z. Zhou et al., [9] proposed a two PHY-

layer channel-statistics-based features which can 

be obtained from the time domain and frequency 

domains. To break the bandwidth limit of Wi-Fi, a 

statistical LOS identification scheme in a Wi-Fi 

infrastructure to assess it in emblematic indoor 

environments was introduced. The Shadowing 

issues in LOS has not been concentrated.  

Janinderet et al.,[10] summarized that 

wireless technology has reduced the operational 

and installation cost of the wired one and the 

processing speed has improved much better. 

Technologies of NFC, Wi-MAX for MAN 

technology are all performing comparatively good 

in the current scenario.  

R. Zhang et al.,[11] have promoted the 

popularity of local, personal, and body area 

networks, which provides seamless connectivity. 

The data rate is also one of the vital roles in the 

Wireless technologies which is unfocussed. 

S.ArunMozhi selvi et al.[1] pointed  the 

backdrops of both Li-Fi and Wi-Fi  and both are 

complementing each other with their pros and 

cons. Wi-Fi which uses RFC is used for uplink 

and Li-Fi which uses VLC can be used for 

downlink of data communication which follows 

the dual mode of transmission of data. With this 

strategy, all researchers have focused in this area 

by combining the Wi-Fi and Li-Fi  to form a 

hybrid network for seamless data transmission 

especially in the indoor environment commonly 

known as Wi-Li-Fi. There are many challenges 

combining the both different types of networks. A 

newly Hybrid Wi-Li-Fi network is proposed and 

its performances are measured based on the 

distance of the transmitter and the receiver each 

occasion. The basic parameters like throughput, 

energy consumption and data loss are analyzed 

and the result showed as the distance increase 

from the Access point the throughput and the 

energy is reduced. 

2.2 Review of VLC Communication  

Visible light communication is on of the 

medium which was already evolved in the year 

2004.This medium was not much utilized for fully 

loaded data transmission. Only the control signals 

and small bit transmission was done. This 

Medium has many thought provoking   research 

idea which evolved a new born baby called Li-Fi 

(Light Fidelity). 

For high-speed short-range wireless digital 

communication, J. M. Kahn  et al.,[12] introduced 

the IR(Infra-Red Rays) as a wireless medium for 

communication of digital data within short range. 

The available IR links and LAN are survey and its 

pros and cons are compared with the Radio waves 

and the micro wave. The Physical characteristics 

of IR channel are exposed by the intensity 

modulation with the direct deduction of data 

which incorporates the Path loss, Multipath 
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responses and the natural and artificial IR noises 

sources. The maximum link signal of the 

Transmitter and the receiver are   based upon the 

OOK,PPM and subcarrier Modulation schemes. 

Based upon these techniques the multipath 

distortion is measured based on the amount if data 

transferred. Different users using these 

multiplexing techniques are reviewed. As a result, 

the experimental values revealed that the 50 Mb/s 

on-off keyed diffused infra link has been 

compared with the SNR (Signal to noise ratio) of 

different modification formats which includes on-

off diffuse IR 

C. Quintana et al., implemented an optical 

wireless system with infrared wavelength capacity 

which was the first approach in [15], which was 

based on the time-hopping spread spectrum 

techniques. This model can be used for low speed 

sensor interconnection and supported many 

simultaeneous user compared with other wireless 

optical systems. Broader analysis was made about 

the mutual interference between time-hopping 

spread systems with the various infra-red. The 

conclusion was made with some critical 

parameters of the time hopping system which is 

compatible with the existing optical devices.  

K. Lee et al.,[16] proposed an visible light 

communication (VLC) for the indoor multipath 

dispersion characteristics. The VLC Occupies the 

spectrum between 380 nm to 78nm. The 

conventional narrow band model for infrared is 

not applicable instead a generalized Barry's model 

which includes wavelength dependent white LED 

characteristics with LOS and NLOS 

communication has been modeled. Simulation 

reveals that  VLC is better for larger transmission 

bandwidth than that of  infrared communications . 

2.3 Review of Light Fidelity 

Li-Fi gives a solution for enhancing the 

speed, duplex mode transmission, fully mobile 

wireless communication which will be an 

alternative to RF both in the cost and high data 

rate aspect. The survey can prove more clearer 

about its outstanding performance. 

H. Haas et al., introduced the smart 

difference of visible light communication (VLC) 

and light-fidelity (Li-Fi) which shows how Li-Fi 

takes the VLC to networking concept. The key 

research areas are Li-Fi basic blocks and 

functionality, Physical layer characteristics and 

the hybrid Li-Fi/wireless fidelity (Wi-Fi) 

networks. The Li-Fi attocells are the basic 

building blocks for networking concepts which 

gives solution to 5G technologies. The fully 

developed Li-Fi cannot be used as such because of 

no steady architecture but it will succeed with its 

technology as of now by complementing the Wi-

Fi where they are backlogging. 

Michael Rahaim et al.,[18] developed a 

software defined LED communication which is 

named as CandLES which performs the 

communication and the illumination for a system 

designed indoor environment. The Software 

designed interlinks all the basic modules like the 

modulation techniques, LED configuration, the 

channel characteristics which include channel 

optics and noise, the receiver and its electronics , 

The output shows the performance of data-rate 

coverage, error performance, signal strength, as 

well as illumination brightness and quality 

measure for a simple model of a Li-Fi wireless 

communication.. 

R. P. Gilliard,et.al ,[19] designed a Li-Fi 

lamp which uses Micro wave as a  communication 

medium which delivers the high frequency power 

to light emitting plasma which need not use the 

electrodes  for the emission .This operational 

methods include the models of the resonator and 

the profile of the plasma. Only the Physical layer 

characteristics are discussed. The coverage issue 

is left out in this work. 

A. M. Khalid,et.al, [20] proposed a 

discrete multitone modulation method with the bit 

and power loading algorithm which received the 

bit  error ratio  within the FEC ( forward error 

correction )limit. This method resulted a data rate 

of 1 Gb/s. Only the data rate achieved is 

calculated, no other security related issues has not 

been dealt with for the communication of data. 
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G. Cossu,et.al., [21] data rate achieved for 

a single channel mode is 1.5 Gbit/s and WDM 

transmission mode is 3.4 Gbit/s by testing in the 

standard illumination levels. The indoor visible 

light communication system used commercially 

available RGB LED and an optimized DMT 

modulation. The Data rate has improved .5% 

compared with the previous research other 

physical layer issues like LOS has been 

unfocussed. 

Jacqueline, et al., [22] inferred that Visble 

light communication can be browbeaten for both 

as illumination and data communication. In mere 

future visible light communication will be an 

alternative technology to RF Communications 

especially for the indoor short range 

communication which  will remain the most 

challengeable technology . 

Dobrosla v, et al.[23], surveyed many of 

the important techniques to study the basic optical 

cellular communications commonly referred as 

optical attocell  in the cellular networks. The dual 

mode communication has been proposed where 

LED transmission is the downlink and the Radio 

frequency waves or the Infra red rays is used as 

the uplink. The Proper handshake of Data 

exchange of the Li-Fi Technology has not be 

detailed. 

M. Baeza,et.al.,[24]  simulated a  Li-Fi 

real-time testbed which was implemented on 

FPGAs. FPGA commonly known as Field 

Programmable Gate Arrays are semiconductor 

devices with a matrix of configurable logic blocks 

(CLBs) connected through programmable 

interconnects. FPGAs can be reprogrammed 

according to desired application. The simulation 

evaluates the performance of the downlink 

scenario where the streetlights acts as transmitter 

and the mobile phone’s camera is used as 

receiver. Both the lighting and communication 

scenario are simultaneously performed in this 

simulation. Li-Fi channel characteristics between 

streetlight and mobile device are evaluated. The 

experiment results illustrate the scope of the 

reflection in an outdoor environment. In addition 

to this, the presence of the ambient light is made 

to verify the feasibility of the communication 

function. The outdoor communication on the 

move is not concentrated. 

Jungnickel1 et.al.,[25] proposed Li-Fi as a 

5G protocol with next generation optical wireless 

communication standard. The IEEE 802.15.7 in 

the year 2011 is the standard developed to learn 

the basic Li-Fi concept. A revision of standard for 

visible light communication is now prepared 

denoted as 802.15.7r1. This standard reports the 

imaging sensors-based optical based 

communication of low data rate, it also offers the 

concept of establishing high data-rate mobile 

communications. The Interoperability of RF and 

Li-Fi is indescribable which is the vital 5G 

concept. 

XuBao et al.,[27] pinpointed the key 

technologies for implementing the Li-Fi concepts 

and the current state of the Indoor optical wireless 

channel characteristics, DM modulation 

techniques for the Visible light communication, 

Multiple user access, spatial reuse, various 

resource allocation, Common channel 

interference. The emerging technique is the hybrid 

Li-Fi and Wi-Fi  which are used at home or in 

work places for high speed and secure data 

transmission. This hybrid is designed and the 

proposed architecture is simulated with the monte-

carlo technique. The security is a challenge for 

future applications.  

Kizilirmak et al.,[28] have experimented 

the concept of the Common Network Architecture 

for Indoor Communication for VLC networks, 

where the Baseband processing is common for 

both the  Wi-fi and Li-Fi .This concept reduces 

the cost and complexity of the Li-FI fixtures and 

allows the multi signal processing to handle CCI 

which is the common channel interference with 

the neighbor cells. Investigations on CoMP and 

eICIC techniques for LTE-A with the indoor Li-Fi 

networks have been analyzed and resulted in the 

effective communications. 

CIKITUSI JOURNAL FOR MULTIDISCIPLINARY RESEARCH

Volume 6, Issue 6, June 2019

ISSN NO: 0975-6876

http://cikitusi.com/230



III. ISSUES AND CHALLENGES 

Different stages of survey are done in the 

above said papers. The physical layer 

considerations such as multiplexing techniques 

has been focused more and has achieved a 

considerable speed to work at the present 

situations. When the user is on the move Li-Fi 

technology has to cooperate with all the user’s 

scenario. All the current research has been 

focused on the indoor scenario but even in such 

environment no proper handover mechanisms   

are discussed to make a continuous 

communication within that indoor premises. The 

concept of networking the Li-Fi in the outdoor 

scenario is not focused.  The security issues have 

not been much considered for future 

improvements. Li-Fi is focused only as a 

replacement of Wi-Fi in places where Wi-Fi is not 

Achievable. The Li-Fi alone with is feature cannot 

survey for an un interrupted communication. The 

proper frame format for proper handshaking of 

data is also not focused. The Line of Sight 

Problem is a serious issue. From the above 

discussion it has been inferred the most important 

Challenge is to create a stand-alone frame work 

and an architecture to defend all the issues like 

handover, security, outdoor communication 

without interference of natural light. 

IV. CONCLUSION  

The Complete survey is made in the 

wireless technology which includes RF 

communication (RFC) and Visible Light 

Communication (VLC). The evolution of both 

technology and its coexistences with each other 

for the current trend is analyzed. On those survey 

the inference made with the issues and challenges 

are to be focused more on the untouched areas of 

research like handover in the heterogeneous 

network, security, outdoor communication 

without Line of Sight problem. Future 

enhancements  after the complete implementation 

of the Li-FI are the underwater communication, 

augmented reality, Secured Li-Fi environment like 

the Wi-Fi, Complete solutions for all the medical 

issues. The Receiver side can be more easily 

implemented by replacing the Solar panel by the 

photo diode. 
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