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	Abstract
	This document is a resolution for regulation-related LB50 Comments for Visible Light Communications. This is sourced by IEEE 802.15-09-0202-03 IEEE 802.15.7 VLC Regulation Document Configuration.

	Purpose
	[This document is intent to resolve LB 50 comment related to regulation part 5.7 and Annex I]

	Notice
	This document has been prepared to assist the IEEE 802.15. 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 802.15.


	CID
	Clause
	Comment
	SuggestedRemedy
	Committee Resolution

	190
	5.7
	It would be helpful to include local or regional regulations on VLC.
	-
	Dr. Kang and Dr. Walewski will provide a summary of doc 09/202r3 for consideration as material for the Annex I.

	194
	5.7
	Please review the 2009 IEEE Style guide with respect to the use of "safe", "safety" and related words.  The best rule is to say nothing.  The regulatory bodies have handled this for us and we should say nothing more than that they need to be obeyed.
	Delete word "safety" in this sentence.  Also delete the paragraphs "Flicker can cause ... [B38].", "It is suggested ... and upper cut-off frequencies.", and "This standard does not specify ... [B38]."
	The committee is asking that clause 5.7 be removed and that Joachim's/T.K.'s regulatory subcommittee make a list of references that should be included in Annex I.

	195
	5.7
	Once the "safety" issues have been deleted, there isn't much to remain in this subclause.
	If the first bit is kept, then add a space in "VLCregulations:", otherwise, rewrite this with a list of references regarding the regulations in this band.  In that case, it should be bibliography references to regulatory documents, not scientific studies.
	The committee is asking that clause 5.7 be removed and that Joachim's/T.K.'s regulatory subcommittee make a list of references that should be included in Annex I.

	868
	Annex I
	(SY) This annex is empty
	Fill the annex or delete the annex.
	Wating to see resolution of T-CID 190 to determine disposal of comments T-CID868 and T-CID 868a

	868a
	Annex I
	Annex I is currently blank
	In the document we have Annex B.2 which is called "Regulatory documents" and we have Annex I which is called 'VLC Regulatory Annex".  We don't need both.  Suggest we delete Annex I and keep Annex B.2.
	Wating to see resolution of T-CID 190 to determine disposal of comments T-CID868 and T-CID 868a


Before 5.7 Regulations (Informative)
There are two eye/skin safety issues related to VLCregulations:
- Visible light flickering

- Visible light intensity
Flicker is an impression of unsteadiness of visual sensation induced by a light stimulus whose luminance or spectral distribution fluctuates with time [B47]. The flicker threshold frequency (CFF, a.k.a. flicker fusion threshold) is the frequency at which an intermittent light stimulus appears to be completely steady to the observer. 

Flicker may cause harmful health impacts: visual discomfort [B44], eyestrain [B43], headache [B45], increase in speed and decrease in performance of mental tasks (reading comprehension) [B42], repetitive behavior of autistic children [B40], and photosensitive epilepsy (2% of all epilepsy cases) [B38].
It is suggested that the flicker due to VLC transmission not fall within the modulation frequency region defined by a lower cut-off frequency (onset of photoepilepsy) [B38] and an upper cut-off frequency (highest frequency for ecr responses) [B39]; that is, a device compliant to this standard should not exhibit modulation rates between these lower and upper cut-off frequencies.
This standard does not specify flicker nor light intensity; rather, the reader is referred to the following references:[B37] [B38].
After Moving and rewriting section 5.7 to Annex I

Remove 5.7

Modify Annex IVLC Regulatory Annex to Annex I VLC Regulations
Annex I VLC Regulations
The regulations are included Green Growth IT, Requirement for Safety, Spectrum Frequency, and National Specific LED Regulations.
I.1 Green IT Growth
There are some regulations to VLC promotions. VLC has a good chance to create market according to energy crisis, climate changes, environment problem, and lack of radio resources.
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. 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. RoHS(Restriction of Hazardous Substances Directive, 6HS) restricts an use of material Mercury.  Fluorescent lamp has the material mercury.  LED is a better waste treatment than Fluorescent lamp in terms of WEEE(Waste Electrical and Electronic Equipment Directive).
I.2 Requirement for Safety

There are requirements for safety related to regulation.
The PHY modulation of Visible Light Communication shall be provided a non-flickering mechanism. The light flicker can have harmful health impacts on humans/animals. A light flicker is an impression of unsteadiness of visual sensation induced by a light stimulus whose luminance or spectral distribution fluctuates with time. 

Regulations of light flicker in standard are:
· 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
Regulations of visible light strength in standard are:
· 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.
Regulations of visible light strength in standard are:
· IEC 62471: new lamp safety
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.
I.3 Spectrum Frequency
Spectrum license agreed as an intergovernmental treaty text. The spectrum covers 3 Hz to 300 GHz. There are two main communication spectrum licensing: Broadcasting licensing Cellular licensing. There is special Non License spectrum such as ISM (Industrial, Scientific and Medical). The spectrum of VLC is 370 THz – 870 THz beyond one which agreed inter government. VLC doesn’t need any spectrum licensing.
I.4 European Union
The regulators have a remit only to regulate frequencies below 3,000GHz.  
With no recommendations existing at the minute for VLC there is of course no pan-European legislation. 
Market access is thus governed by the remaining relevant directives of which Safety and EMC apply.  Both are well understood and defined and should present no surprises for manufacturers. Safety is defined by EN60950. EMC will be defined by Product type. If no product specifications available, default generic emission and immunity standards will apply RESOLUTION 955 (WRC‑07) is related to consideration of procedures for free-space optical links at the World Radio communication Conference (Geneva, 2007), There are considering
· that frequencies above 3,000 GHz are already used for various optical applications from telecommunication links to satellite remote sensing;

· that optical links are currently under consideration by several ITU‑R Study Groups;

· that Recommendations ITU‑R P.1621, P.1622, S.1590, RA.1630; SA.1742, SA.1805, and RS.1744 contain information pertaining to free-space optical links and remote sensing;

· that the ITU‑R is in the process of preparing reports regarding the possibility and relevance of including in the Radio Regulations frequency bands above 3,000 GHz as well as fixed service applications using such frequency bands,

· that Resolution 118 (Marrakesh, 2002) of the Plenipotentiary Conference instructs the Director of the BR to report to world radio communication conferences on the progress of ITU‑R studies concerning the use of frequencies above 3,000 GHz;

· that the ITU‑R has identified technical aspects regarding the use of optical free-space telecommunications as an item requiring urgent study by the ITU‑R Study Groups

There are resolves to consider possible procedures for free-space optical links, taking into account the results of ITU‑R studies covering at least sharing aspects with other services, a clear definition of the band limits and measures to be considered if allocations to various services in the Radio Regulations above 3,000 GHz are considered feasible, invites ITU‑R to conduct the necessary studies in time for consideration by WRC‑11.
I.5 Japan
The Change in Japan’s Energy Saving Law in April, 2009 is focus on the energy saving in the office/household section, which has been increasing at 1.4 times between 1990 and 2005 (the largest increase in energy consumption). There are needed strengthen the energy saving especially in the office/household section (offices/convenient stores as well as houses/buildings).
One energy unit was a company unit including factories only before. From April, the company unit includes not only factories, but also offices (including head office and sales offices, etc). The unit using energy more than 1,500 KL annually needs to be reported to Japanese government.
In order to construct a large house/building (more than 2,000 ㎡), the owner needs to report its energy saving plan to Japanese government. The sales agent of houses/buildings need to introduce the efficient energy saving methods. The energy saving methods need to be explicitly indicated.
It is one of the features of LED that power consumption is less than the incandescent lamp or the fluorescent lamp. The power consumption of LED is about 1/10 of that of incandescent lamp and about 1/2 of that of fluorescent lamp. Moreover, it leads to carbon dioxide (CO2) reduction because LED lighting consumes power less than other lighting.
In Japan, “Electrical Appliance and Material Safety Law” known as PSE (Product Safety, Electrical Appliance & Materials), which is the law that provided the technological standard related to the safety of electrical appliances, was enforced in April 2001.

After “Electrical Appliances and Materials Safety Law” is enforced in April 2001, the product that has not suited the law is supposed not to be sold in Japan.

PSE is “Specified Electrical Appliance and Material.” This includes such as AC adaptor, vending machine, Electric massage machine, electric toilet seat, etc. The amount of items is 115 (as of December 2007). “Electrical Appliance and Material except Specified Electrical Appliance and Material.” includes such as lamp, fluorescent lamp, refrigerator, vacuum cleaner, electric washing machine, etc. The amount of items is 339.

Difference between two PSE is level of safety. To put it briefly, the risk of “Specified Electrical Appliance and Material” is higher than “Electrical Appliance and Material except Specified Electrical Appliance and Material.” Therefore, a maker of “Specified Electrical Appliance and Material” must pass the adaptability inspection for safety by the registration inspecting agency. On the other hand, a maker of “Electrical Appliance and Material except Specified Electrical Appliance and Material” inspects the adaptability for safety by a maker itself.

PSE applied to a desk lamp that used LED, LED lighting system, etc. On the other hand, it does not apply to LED lighting itself such as LED lamp, LED fluorescent lamp (as of September 2009). Therefore, LED lighting maker does not have to inspect the adaptability for safety. But LED lighting maker should do voluntary inspection, because a customer feels relieved by doing so.
I.6 Korea
There is not a VLC Regulation in Korea due to Just start up technology and beyond frequency spectrum 3,000GHz. The LED related regulations are LED Lamps for safety and EMC (Electromagnetic compatibility). LED Lamp Regulations are LED traffic signal, LED leading lamp, LED lamp with AC/DC converter. The goal of LED regulation is an energy saving, an electrical safety. Measurement items by regulation are luminous intensity, luminous intensity stability, and chromaticity.
Korea government announced in 2008 a Green Growth with LED Promotion 1530 project. The 1530 project has the plan that replaces traditional lamp with LED lamps up to 30% ratio by year 2015.  The goal of the project is for the reduction of the electrical power consumption. We will not use incandescent (electric bulb) Lamp after 2013 in Korea.
Korea Regulations related to lamp are as same as following IEC documents;
· IEC 60050 - International Electro Technical Vocabulary 

· IEC 60061 - Lamp caps and holders

· IEC 60360 - the standard method of measurement of lamp cap temperature 

· IEC 60695-2-1-1 - Fire hazard testing 

· IEC 61000-3-2 - Electromagnetic compatibility (EMC)

· IEC 61347-2-13 - Lamp control gear

· IEC 61547 - lighting equipment which is within the scope of IEC technical committee 34, such as lamps, auxiliaries and luminaries, intended either for connecting to a low voltage electricity supply or for battery operation.

· IEC 62384 - DC or AC supplied to electronic control gear for LED modules - Performance requirements
We can not yet found an eye/skin Safety in Korea. Spectrum Frequency covers 9 kHz to 300 GHz.
I.7 USA
LEDs have received a lot of attention in recent years primarily due to its promise of being a replacement to the more traditional illumination methods (incandescent and fluorescent) due to its lower energy consumption.  Energy use and its management has become a national priority in the U.S., and according to the National Institute of Standards and Technology (NIST), lighting accounts for 8% of the total national energy usage.  Therefore, LED based lighting certainly stands to play an important role in reducing the energy usage.  Apart from state, county, and city level regulations that govern the display of large LED signage, there are few national level regulations that govern the use of LEDs and LED systems.  There are, however, specific international regulations that cover lamps and lamp systems (including LEDs) which must be met.  The two main standards that are relevant to VLC systems are the optical radiation safety standards (1) Lamp safety standard IEC 62471, and (2) Laser safety standard IEC 60825-12.  Below we will briefly outline the two standards along with additional information on LEDs that may be useful.

The free space optical communication usage is covered by the Laser safety standards IEC 60825 series primarily the IEC 60825-12, and rest of the applications are mostly covered by the Lamp safety standard IEC 62471.  The IEC 62471 which covers lamps and lamp systems operating in the 200 nm to 3000 nm wavelength range also covers pulsed lighting sources such as fluorescent lighting as well as LED dimming using pulse width modulation, which implies that it covers both lighting and communication uses of LEDs.  The Laser safety standard, IEC 60825-12 regulates free space optical communication, and it specifically includes LED based systems even though LEDs radiate at a much lower levels than Lasers.  Thus, in a VLC system two different safety standards are applicable depending on whether the system is used for lighting only or lighting plus communications.  Until this paradoxical situation is resolved, VLC systems must comply with both the standards.  Another relevant standard to be considered is the IEC 61000-3-2 and IEC 61000-3-3 for harmonic emissions and flicker where all lighting products fall under Class C.  ANSI lighting standard also covers harmonic emissions. 

Clarifications to the existing standards and/or new standards relevant to VLC may be developed, and we will update this document as appropriate.

The Energy Information and Security Act of 2007 began the process of restricting the sale of inefficient lamps in the US.
NIST is working with the U.S. Department of Energy (DOE) to support its goal of developing and introducing solid-state lighting to reduce energy consumption for lighting by 50 percent by the year 2025. The department predicts that phasing in solid-state lighting over the next 20 years could save more than $280 billion in 2007 dollars. 

All lighting products sold in the United States are subject to industry standards governing safety and performance.  Standards are important to ensure that products will have high quality and their performance will be specified uniformly for commerce and trade.  Several standards have been developed fairly recently that detail the color specifications of LED lamps and LED light fixtures, and the test methods that manufacturers should use when testing these solid state lighting products for total light output, energy consumption and chromaticity, or color quality.

The Illuminating Engineering Society of North America (IESNA) published a documentary standard LM-79, which describes the methods for testing solid-state lighting products for their light output (lumens), energy efficiency (lumens per watt) and chromaticity, and LM-80 for lifetime, or lumen depreciation.  The American National Standards Institute (ANSI) standard C78.377-2008 specifies the recommended color ranges for solid state lighting products using cool to warm white LEDs with various correlated color temperatures.

A partial list of other relevant standards for LED is provided below

The American National Standards Institute (ANSI), Washington, D.C., oversees the creation, promulgation, and use of industry norms and guidelines, including the following key standards of relevance to solid-state lighting (SSL) products. 

· C78.377, “Specifications for the Chromacity of Solid State Lighting Products,” will specify the recommended chromacity ranges for white light LEDs with various correlated color temperatures (CCTs) and ensure communication of chromacities to consumers. 

· C82.SSl1, “Power Supply,” will specify operational characteristics and electrical safety of SSL power supplies and drivers. 

· C82.77-2002, “Harmonic Emission Limits - Related Power Quality Requirements for Lighting,” will specify the maximum allowable harmonic emission of SSL power supplies. 

   The Illuminating Engineering Society of North America (IESNA), New York, is the recognized North American technical authority on illumination.

· TM-16-05, “IESNA Technical Memorandum on Light-Emitting Diode (LED) Sources and Symptoms,” will provide a general description of LED devices and systems and answer common questions about the use of LEDs.

· RP-16, “Nomenclature and Definitions for Illuminating Engineering Addendum,” will provide 
industry-standard definitions of lighting terms, including all lighting technologies. The document is currently being updated to include definitions of SSL lighting terms.

· LM-79*, “IESNA Approved Method for the Electrical and Photometric Measurements of Solid-State Lighting Products,” will specify procedures for measuring total luminous flux, electrical power, luminous 
efficacy, and chromaticity of SSL luminaires and replacement lamp products.

· LM-80*, “IESNA Approved Method for Measuring Lumen Depreciation of LED Light Sources,” will specify procedures for determining lumen depreciation of LEDs and LED modules (but not luminaires) related to effective useful life of the product.

   FCC specifies requirements for maximum allowable unintended radio-frequency  emissions from electronic components, including SSL power supplies and electronic drivers under “47 CFR Part 15, “Radio Frequency Devices,”

   Underwriters Laboratories (UL), Northbrook, Ill., has developed a safety standard, “Light-Emitting Diode (LED) Light Sources for Use in Lighting Products,” which specifies the minimum safety requirements for SSL components, including LEDs and LED arrays, power supplies, and control circuitry.
-------------------------------
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