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Proposal Contents

• Architecture - Tae-Gyu Kang[678]
• PHY

– Line Coding  - Dae Ho Kim[675]
– Band Plan & Modulation Scheme - Sang-Kyu 

Lim[674]
– Multiplexing - Dae Ho Kim[677]
– Color Channel Tolerance - Sang-Kyu Lim[676]

• MAC
– Color Packet Scheme - Ill Soon Jang[679]

• Application/Regulation - Tae-Gyu Kang
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Fusion Functions from 2 Area

• Fusion from 2
– LED Lighting
– Communications

• LED Lighting Communications
– New Communication with LED applications

• Lighting, Signboard, Streetlight, Vehicle, Traffic 
Signal

– New Functions
• Color lighting wireless communications
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A Proposal Approach for VLC PHY/MAC

• Key different characteristics 
– VLC Side effect to LED illumination 
– Color Light communication

• VLC PHY/MAC
– LED Compatibility
– PWM
– Dimming
– Flickering 
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VLC PHY Architecture with Lighting

LED PD
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PHY/MAC
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PHY
- Line Coding
- Modulation 
- Band Plan
- Multiplexing
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MAC
- Color Packet Scheme  
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VLC Configuration

• VLC Architecture
– Sending Part

• LED standard interface
• Illumination/transmission performance

– Receiving Part
• PD standard interface
• Avoidance from any other light interference

• Common Part
– VLC PHY

• Modulation, line coding
– VLC MAC

• Applications
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PHY Proposal with Lighting
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Proposal for Network topologies 

• Star network formation 
– Broadcasting data transfers
– LED Lighting 

• Peer-to-peer network formation 
– Peer-to-peer data transfers 
– Machine to machine
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Proposal Contents

• Architecture - Tae-Gyu Kang[678]
• PHY

– Line Coding  - Dae Ho Kim[675]
– Band Plan & Modulation Scheme - Sang-Kyu 

Lim[674]
– Multiplexing - Dae Ho Kim[677]
– Color Channel Tolerance - Sang-Kyu Lim[676]

• MAC
– Color Packet Scheme - Ill Soon Jang[679]

• Application/Regulation - Tae-Gyu Kang
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VLC MAC
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VLC Setup Procedure

Beacon

Indicator Negotiation

VLC Packet Transmission

•Application indicator field
•Line coding indicator field
•Modulation indicator field
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VLC frame format 

Preamble Start of Packet delimiter Frame Check Sequence

PHY Header MAC Header Payload
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Indicator fields for application 

• Application indicator field
– Lighting, Signboard, Machine-to-machine

• Line coding indicator field
– Modified 4B5B, 4B6B, 8B10B

• Modulation indicator field
– OOK, VPM, R-RZ
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VLC Interfaces on Protocol Stack

IP
d

c

b

a

e f

LED/LED Driver

a : PHY – LED/LED Driver
b : PHY – MAC
c : MAC – Application
d : MAC – IP
e : PHY – IP
f : PHY - Application

Illumination Broadcasting M-to-M
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VLC Proposal Applications
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ETRI VLC Proposal Applications

• LED illumination
– Office/Home illumination, Streetlight, Vehicle 

Lamp
• Broadcasting

– Signboard, Office/Home illumination, Streetlight
• Machine-to-machine

– Cellular Phone to Cellular Phone 
– Vehicle to Vehicle, Vehicle to Traffic signal, 

Vehicle to Streetlight
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Proposal PHY/MAC depending on 
Application

• LED illumination with VLC
– Dimming Control Scheme
– Flicker Removal Scheme : 4B6B 
– Full Brightness Scheme 

• Broadcasting
– TDM: Signboard

• Machine-to-machine
– Color Packet according to PER 
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Proposal for Eye Safety

• 1/minimum flickering frequency
– 200Hz = 5ms

• Brightness of each Maximum Flickering 
Time Period (MFTP) must be all equal
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