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 Topology
Topology

 Topology

Type Possible Application Requirement

1:1 Mobile to Mobile Bi-directional

1:N Information Broadcasting, 
LED sign-board, Info gate Broadcasting

1:N Visible LAN Bi-directional
Need to limit N* number

* The maximum number(N) of active connections is 7 in Bluetooth. 
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Device characteristic of Tx sourceDevice characteristic of Tx source 
and receiver

 Characteristic of Tx
Divergence Angle
 Max 30˚ (Full angle): each LED Max 30  (Full angle): each LED

For VLC mobile device
Reason: For high data rate/lower angle due to visibility

Tx power
 Maximum Intensity: 

Eye safety regulation 
• For example: IEC 60825
• For example: letter to IEC TC  76.

ReferenceReference
 IEC 61920 - Infrared free air applications 

Radiant intensity
Angle of radiation
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Frequency Reuse

We need to consider real LED 
specification

Need to support at least RGB & WhiteNeed to support at least RGB & White

Consideration
LED manufacture’s variation
 LED communication ability (ability for fast 

switching)

 Reference
IEC 61920 - Infrared free air 
applications 
Ranges of wavelength 
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 Demonstration in IEEE 802 Tutorial
Data rate

Mobile to Mobile
(100Mbps,Samsung)

Tx,  Rx
(~30Mbps, Univ.of Oxford)

LED array
(~1Gbps, Keio Univ.)

Infra to Mobile Si b dMusic broadcasting
(6Mbps, Univ. of Oxford)

Infra to Mobile
(10Mbps, Tamura Inc.)

Infra to Mobile (LAN)
(4Mbps, Samsung)

Sign board
(10Mbps, Samsung)
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Data rate

 ISO 21214 
Intelligent transport systems  -
Continuous air interface, long andContinuous air interface, long and 
medium range(CALM) – Infra-red 
systems

Air interface using infra-red 
systems at 820nm to 1010nm

Data rate: 1Mbps~128MbpsData rate: 1Mbps~128Mbps

Supports vehicle speeds up to a 
minimum of 200km/h

Supports communication distance 
up to 100m
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Data rate
 Data Rate Range

10kb 1G f 37 t ib ti10kbps ~ 1G from 37 contributions
Count the number of contributions based on data rate

 Divide into low and high data rate category Divide into low and high data rate category
Low data rate: 10kbps~1Mbps
High data rate: 1Mbps~100Mbps
A d i th t t hi h d t d 't d t i t ith d iA device that can support high data doesn't need to co-exist with a device 
that can support low data rate.
Recommend to focus the high data rate application.

~ 10kbps ~ 100kbps ~1Mbps ~10Mbps ~20Mbps ~100Mbps ~1Gbps TBS

All 3 2 1 9 2 13 1 4
Samsung 3 0 0 6 2 13 1
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 Transmission Range

Transmission Range
 Transmission Range

Long Range Device:>3m
Short Range Device:<=3m based on Appl. Sum. Doc.
Application summary document: Total 37 (2009.04)

~ 1m ~ 3m 3m~10m 10~100m TBD 1m  3m 3m 10m 10 100m TBD

5 9 15 3 
(Vehicle related:2) 5

However it very depends on application and data rate
Transmission range for VLC

( )

Transmission range for VLC
 It doesn’t need to limit the range

OR
max 10m & some cases may need to treat differently
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Summary
 TRD Comments

TOPOLOGY
 1:1 Bi-directional

 1:N Broadcasting/Bi directional 1:N Broadcasting/Bi-directional

DEVICE CHARACTERISTICS OF LIGHT SOURCES AND RECEIVERS
 TX : Divergence angle: FOV: 30˚ 

 f ( C ) Max power: Eye safety regulation (ex: IEC 60825)

FREQUENCY USAGE
 Need to consider LED spec

 the number of channels

DATA RATES
 Low data rate and High data rate

TRANSMISSION RANGE
 Long Range Device:>3m

 Short Range Device:<=3m
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Thank youThank you

Q&AQ&A
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Reference
 ISO 21214:2006

Intelligent transport systems  - Continuous air interface, 
long and medium range(CALM) – Infra-red systems

 H. L. Minh, O’Brien, D., Faulkner, G., L. Zeng, “High-Speed 
Visible Light Communications Using Multiple-Resonant 
Equalization, ” Photonics Technology Letters, IEEE, Volume 20, 
Issue 14, July15, 2008 Page(s):1243 – 1245

 http://en.wikipedia.org/wiki/Lux
 IEC 61920 - Infrared free air applications 
 http://sales.hamamatsu.com/assets/applications/SSD/photodiop pp p

de_technical_information.pdf 
 https://mentor.ieee.org/802.15/dcn/09/15-09-0115-01-0007-tg7-

technical-requirements-document.doc
 http://www.cree.com/products/pdf/XLamp7090XR.pdf
 https://mentor.ieee.org/802.15/dcn/08/15-08-0673-03-0vlc-letter-

to-iec-tc-76-concerning-led-wireless.doc
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