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1. Introduction
This Document is the final report of VLC Regulatory Subcommittee of the TG15.7 for Visible Light Communication (VLC). It provides a summary of regulations for VLC applications in different countries and regions based on a number of review works presented (see References). The regulations are included Green Growth IT, Safety (Eye Safety), Spectrum Frequency, and National Regulations
[Kang Tae Gyu, IEEE 802.15-09-0182-00-007]
The document is divided into 12 sections. Some related references are given in section 2. Green Growth IT is described in section 3. Safety included in eye safety is described in section 4. Spectrum Frequency is described in section 5. Regulations in EU, Korea, German, Japan, UK, USA, as well as the ISM band regulation, are described respectively from sections 6 to 11. The document is shortly summarized in section 12.
The intention of this document is to help IEEE 802.15.7 VLC TG members on proposing and selecting the appropriate PHY.
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3. Green IT Growth
4. [Kang Tae Gyu, IEEE 802.15-08-0370-00-vlc]
5. We can make some regulations to VLC promotions. VLC has a good chance to creat market according to energy crisis, climate changes, environment problem, and lack of radio resources.
[Kang Tae Gyu, IEEE 802.15-09-0182-00-0007]
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6.1. Kyoto Protocol
The Kyoto Protocol is a protocol to the international Framework Convention on Climate Change with the objective of reducing greenhouse gases that cause climate change.
6.2. As of January 2008, and running through 2012, some countries(170) have to reduce their greenhouse gas emissions by a collective average of 5% below their 1990 levels
6.3. RoHS
6.4. Restriction of Hazardous Substances Directive, 6HS: Mercury
6.5. Better waste treatment
6.6. WEEE
6.7. Waste Electrical and Electronic Equipment Directive
7. Product Safety

7.1. Radiation Safety

7.1.1. Eye/skin Safety
There are two eye/skin safety issues related to regulation.
Visible light flickering
Visible light strength

The PHY modulation of Visible Light Communication can make light flickering. The light flicker can have harmful health impacts on humans/animals.
[Joachim, IEEE 802.15-08-0261-01-0vlc]
[Rick Roberts, IEEE 802.15-09-0297-01-0007]
A light flicker is an impression of unsteadiness of visual sensation induced by a light stimulus whose luminance or spectral distribution fluctutates with time[IEC 1000-3-3] Critical fusion frequency (CFF, a.k.a. flicker fusion threshold) is a frequency at which an

intermittent light stimulus appears to be completely steady to the observer[Wikipedia].
A light flicker causes harmful health impacts: Visual discomfort [Stone, 1990], Eyestrain [Lindner, 1993], Headache [Wilkins, 1989], Increase in speed and decrease in performance of mental tasks (reading comprehension) [Küller, 1998], Repetitive behaviour of autistic children[Colman, 1976], Photosensitive epilepsy (2% of all epilepsy

cases) [Harding, 1995].
Requirement: Even though low-bit-rate transmission or bunching data, the modulation frequency of VLC MUST be higher than CFF threshold.
Regulation of light flicker in standards
IEC 1000-3-3/EN 61000-3-3: Electromagnetic compatibility. Part 3: Limits – Sect. 3: Limitation of voltage fluctuations and flicker in low-voltage power supply systems for equipment with rated current < 16 A. 1994
IEC 1000-3-5: Electromagnetic compatibility. Part 3: Limits – Sect. 5: Limitation of voltage fluctuations and flicker in low-voltage power supply systems for equipment with rated current greater than 16 A. 1994
· [Kang Tae Gyu, IEEE 802.15-08-0370-00-vlc]
Visible light strength is also harmful eye impact. Sufficiently powerful visible to near infrared laser radiation (400-1400 nm) will penetrate the eyeball and may cause heating of the retina. We can find this issue in following standards:
· IEC 60825: Laser safety 

· ANSI Z136: Laser Safety Standards - ANSI

· EN 207: European norm for laser safety eyewear.
There are class 1, 1M, 2, 2M, 3R, 3B, and 4. Class 1 laser is safe under all conditions of normal use.
[Joachim, IEEE 802.15-08-0523-01-0vlc]
There are skin-damage mechanisms for visible light: Thermal and Photochmical. Thermal can be burning of skin at 3 kW/m2 over 10 s corresponds to Ostar-E3A emission focused to ~ 3 cm2. Photochemical is possible to occur at 400 nm (UVA) like Sunburn. Critical exposure is 30 J/m2 for 28 800 s (8 h), viz. 1 mW/m2, 350 times lower than cataract exposure limit for eye.
[Kenichi Ikawa IEEE 15-08-0653-00-0vlc]
Classification Rules are Wavelength, Source Size, Time duration, and Repetitive Pulse.
[15-08-0673-03-0vlc-letter-to-iec-tc-76-concerning-led-wireless]
[Joachim IEEE 802.15-08-0676-01-0vlc]
LEDs used as lamps would have to be assessed and classified according to the new lamp safety standard IEC 62471. In terms of this standard, even the relaxed requirements for GLS-sources (General Lighting Service) can be applied. Thus, the lighting part of the technique will definitely be covered by the lamp safety standard IEC 62471. 
According to existing safety standards, the durations without modulation would have to be addressed by IEC 62471, while the very same LED would have to adhere to IEC 60825-12 during data transmission.
We are still open an appropriate safety assessment of communication LEDs with one standard rather than two will simplify and ease the development and market-introduction of safety-compliant products
7.2. EMC
8. Spectrum Frequency
[Kang Tae Gyu, IEEE 802.15-08-0370-00-vlc]
Spectrum license agreed as an intergovernmental treaty text. The spectrum covers 3 Hz to 300 GHz. There are two main communication specrum licensing: Broadcasting licensing Cellular licensing. 
There are special Non License spectrum such as ISM (Industrial, Scientific and Medical). 
9. The spectrum of VLC is 370 THz – 870 THz beyond one which agreed intergervenment. Therefore, there is not issue related the spectrum frequency. VLC doesn’t need any spectrum licecing.
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