September 2009 doc.: IEEE 802.15-09-0679-00-0007
Project: IEEE P802.15 Working Group for Wireless Personal Area Networks (WPANS)

Submission Title: [ETRI MAC Proposal on Color Packet ]

Date Submitted: [23 September, 2009]

Source: [Ill Soon Jang, Tae-Gyu Kang, Sang-Kyu Lim, Dae-Ho Kim , Dong Won Han] Company [ETRI]
Address [138 Gajeongno, Yuseong-gu, Daejeon, 305-700, Korea]

Voice:[+82-42-860-5424], FAX: [+82-42-860-5611], E-Mail:[isjang@etri.re.kr]

Re: [Response to call for proposals]

Abstract: [This document describes ETRI MAC proposal on VLC color packet]

Purpose: [Proposal to IEEE 802.15.7 VLC TG]

Notice:  This document has been prepared to assist the IEEE P802.15. It is offered as a basis for
discussion and is not binding on the contributing individual(s) or organization(s). The material in this
document is subject to change in form and content after further study. The contributor(s) reserve(s) the
right to add, amend or withdraw material contained herein.

Release: The contributor acknowledges and accepts that this contribution becomes the property of IEEE
and may be made publicly available by P802.15.

TG VLC Submission Slide 1 Il Soon Jang, ETRI



September 2009 doc.: IEEE 802.15-09-0679-00-0007

ETRI MAC Proposal on Color Packet

Il Soon Jang
Isjang@etri.re.kr
ETRI

TG VLC Submission Slide 2 Il Soon Jang, ETRI



September 2009 doc.: IEEE 802.15-09-0679-00-0007

Contents

 What is Color Packet?
« Application Scope of Color Packet
e Color Packet Usage and Examples
» Color Packet Structure
« Summary on Proposal

TG VLC Submission Slide 3 Il Soon Jang, ETRI



September 2009 doc.: IEEE 802.15-09-0679-00-0007

What i1s Color Packet?

e Color Packet Is a packet to provide
iInformation such as device status
and channel quality to the user
intuitively.
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Application Scope of Color Packet

 We can use Color Packet in VLC applications
with various colors.

« Examples of VLC applications with Color
Packet
— Mobile to mobile VLC
— VLC between Toys
— Remote Controller
— Application with asymmetric data transfer
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Color Packet Usage

By using Color Packet, we can supply
Information to user intuitively or transfer

messages to peer device.

— For examples, in communication between application and
user, we can directly see the status information such as
current step of communication procedure, data transmission
qguality(PER, BER), transferred file size or remained file size
with our eyes by using color packet.

— For an example, in communication between device and
device, device can transfer coarse link adaptation
Information to peer device by using color packet.
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A Color Packet Usage for Basic
Communication Procedures

 We define that MAC States consist of states
following as:
— |IDLE State
— Connection State
— Data Exchange State
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Stepl — A Color Packet Usage for Connection
procedure

Client Device Host Device

IDLE State

Connection Request Packet

Color Packet
'
-

Color Packet

Connection Response Packet

-

Connection State

TG VLC Submission Slide 8 111 Soon Jang, ETRI



September 2009 doc.: IEEE 802.15-09-0679-00-0007

Step 2 — A Color Packet Usage for Exchange
Information Procedure

Client Device Host Device

Connection State

Transfer Client Information Packet

 a
Color Packet
¥
]

Color Packet

Transfer Host Information Packet

-

Data Exchange
State
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Step 3 — A Color Packet Usage for Transfer
Data Procedure

Client Device Host Device

Data Exchange
State

| Transfer Data Packet

Color Packet

Color Packet

| Transfer Data Packet |

F
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Step 4 — A Color Packet Usage for Transfer
Disconnection Procedure

Client Device Host Device

Transfer Data Packet [

Y

Color Packet

(]

]

L]
Color Packet

| Transfer Data Packet |

Fy

Data Exchange

State

| Transfer Disconnection Request Packet | -

| Color Packet | -
: -
]

| Color Packet |

) | Disonnection Response Packet |
IDLE State

TG VLC Submission Slide 11 111 Soon Jang, ETRI



September 2009 doc.: IEEE 802.15-09-0679-00-0007

Client State Diagram

Transfer Disconrection Transfer Connection
Request Packet Request Packet
Transfer Yellow Transfer Purple

Color Packet Color Packet

Transfer Multi-Color DATA CONNECTION
EXCHANGE
Packet State State

Transfer Client
Information Packet
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Host State Diagram

Transfer Disconriection
Response Packet

Transfer Connection
Response Packet

DATA
EXCHANGE
State

CONNECTION
State

Transfer Data

Transfer Host Information
Packet
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A Color Packet usage in File Transfer
Application

Device #1 Device #2
Remained PKT #K+2 PKT #K+1 PKT #K
File Size = "
100MByte PKT #L - PKT #L+1
Remainad PKT #M+2 PKT #M+1 PKT #M )
File Size = "
SOMByte PKT #N PKT #N+1
Remained PKT #0+2 PKT #0O+1 PKT #0O k
File Size =
SOMByte PKT #P - PKT #P+1
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A Color Packet usage for Informing Data
Transmission Quality to User

Device #1 Device #2
PKT #K PKT #K+1 PKT #K+2
" Low Packet Error
PKT #L - PKT #L+1
PKT #M PKT #M+1 PKT #M+2
* | Middle Packet Error
PKT #N - PKT #N+2
PKT #M PKT #M+1 PKT #M+2

High Packet Error

. N ..
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Color Status Table in Coarse Link
Adaptation

Color of Data Transmission Action Item
Color Packet Quality
BLUE PER < 1e2* Change higher modulation
scheme
GREEN le2*<PER < le* | Hold current modulation scheme
RED PER = lel* Change lower modulation scheme

* Different values according to application
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Color Packet Structure

» Color Packet Header
— Color Packet Indicator(CPl)
— Peer Device Information Indicator(PDII)

e Color Packet Pattern

Color
Packet Color Packet Pattern
Header
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Summary on Proposal

 We maximize the visibility which is one of VLC's
advantages by using Color Packet.

e Color packet has the effects that informs intuitively to
user without additional indicator.

e Device can use Color Packet to transfer the
Information messages to peer device.

 We need an interface between Upper layer and MAC
layer to support Color Packet Configuration.

« We need a MAC Scheduling for Color Packet
Supporting.
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