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	This document is a resolution for regulation-related LB50 Comments for Visible Light Communications.
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	[This document is intent to resolve LB 50 comment related to regulation part 5.7 and Annex I]
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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].
B.2 Regulatory documents
[B25] ARIB STD-T66, Second Generation Low Power Data Communication System/Wireless LAN System 1999.12.14 (H11.12.14) Version 1.0.9
Footnotes were not copied into this document; they need to be added to D2 though.
[B26] ARIB STD-T96, 950 MHz-Band Telemeter, Telecontrol and Data Transmission Radio Equipment for Specified Low Power Radio Station, 2008.6.6 (H20.6.6) Version 1.0.

[B27] Canadian RSS-210, Spectrum Management and Telecommunications—Radio Standards Specification—Low-power Licence-exempt Radiocommunication Devices (All Frequency Bands): Category I Equipment.10

[B28] ERC Recommendation 70-03, Relating to the Use of Short Range Devices (SRDs), April 2002.11

[B29] ETSI EN 300 220-1, Electromagnetic Compatibility and Radio Spectrum Matters (ERM); Short Range Devices (SRDs); Radio equipment to be used in the 25 MHz to 1 000 MHz frequency range with power levels ranging up to 500 mW; Part 1: Technical characteristics and test methods.12

[B30] ETSI EN 300 328-1, Electromagnetic Compatibility and Radio Spectrum Matters (ERM); Wideband Transmission Systems; Data transmission equipment operating in the 2,4 GHz ISM band and using spread spectrum modulation techniques; Part 1: Technical characteristics and test conditions.

[B31] ETSI EN 300 328-2, Electromagnetic Compatibility and Radio Spectrum Matters (ERM); Wideband Transmission Systems; Data transmission equipment operating in the 2,4 GHz ISM band and using spread spectrum modulation techniques; Part 2: Harmonized EN covering essential requirements under article 3.2 of the R&TTE Directive.

[B32] ETSI EN 300 683, Radio Equipment and Systems; ElectroMagnetic Compatibility (ECMC) standard for Short Range Devices (SRD) operation on frequencies between 9 kHz and 25 GHz.

[B33] FCC Code of Federal Register (CFR), Part 47, Section 15.35, Section 15.205, Section 15.209, Section 15.231, Section 15.247, and Section 15.249. United States.13
Not sure we need [B33].
[B34] IEC CISPR 16, Specification for Radio Disturbance and Immunity Measuring Apparatus and Methods Set.14

[B35] IEC CISPR 16-1, Specification for Radio Disturbance and Immunity Measuring Apparatus and Methods—Part 1: Radio Disturbance and Immunity Measuring Apparatus.
Do we need both [B34] and [B35]?
[B36] Industry Canada (IC) Document: GL-36, Technical Requirements for Low Power Devices in the 2400–2483.5 MHz Band, Industry Canada (IC), August 1999.15

[B37] Wilkins, Lehman, Veitch, Bhattacharya, Bergman, Wolfman (Photosensitive-Epilepsy Subcommittee of IEEE PAR1789), “Biological Effects and Health Hazards from Flicker, Including Flicker that is too Rapid to See,” Internal document of IEEE PAR1789, December 2009

[B38] G. F. A. Harding and P. Jeavons, “Photosensitive Epilepsy,” Mac Keith Press, 1994

[B39] S. M. Berman, D. S. Greenhouse, I. L. Bailey, R. Clear, and T. W. Raasch. Human electroretinogram responses to video displays, fluorescent lighting and other high frequency sources. Optometry and Vision Science 68:645-662, 1991

[B40] R. S. Colman, F. Frankel, E. Ritvo, and B. Freeman. The effects of fluorescent and incandescent illu​mination upon repetitive bahviors in autistic children. J. Autism Childhood Schz. 6:157-162, 1976

[B41] EN61000-3-3: Electronic compatibility (EMC) Part 3: Limits – Section 3: Limitation of voltage fluc​tuations and flicker in low voltage supply systems for equipment with rated current 16 A and smaller. Inter​national Electrotechnical Commission, 1994

[B42] R. Küller and T. Laike. The impact of flicker from fluorescent lighting on well-being, performance and physiological arousal. Ergonomics 41(4): 433-447, 1998

[B43] H. Lindner and S. Kropf. Asthenopic complaints associated with fluorescent lamp illumination (FLI): The role of individual disposition. Lighting Res. Technol. Vol. 25:59-69, 1993

[B44] P. T. Stone. Fluorescent lighting and health. Lighting Res. Technol. 24:55-61, 1990

[B45] A. J. Wilkins, I. Nimmo-Smith, A. Slater, and L. Bedocs. Fluorescent lighting headaches and eye-strain. Lighting Res. Technol. Vol. 21:11-18, 1989

[B46] P. S. Wright. An overview of harmonic and flicker emission standards and their associated measure​ments. Power Eng. J. 15(2): 87-93, 2001

[B47] moved to a later position 
The following entries are based on Dr. Kang’s document ??

[B??] 












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 
[B??] IEC 60050-112 ed1.0 (2010-01) TC/SC 1 -International Electrotechnical Vocabulary - Part 112: Quantities and units
[B??] IEC 60050-161 ed1.0 (1990-09) International Electrotechnical Vocabulary. Chapter 161: Electromagnetic compatibility
[B??] IEC 60050-161-am1 ed1.0 (1997-10) Amendment 1 - International Electrotechnical Vocabulary. Chapter 161: Electromagnetic compatibility
[B??] IEC 60050-161-am2 ed1.0 (1998-04) Amendment 2 - International Electrotechnical Vocabulary. Chapter 161: Electromagnetic compatibility
[B??] IEC 60050-300 ed1.0 (2001-07) International Electrotechnical Vocabulary - Electrical and electronic measurements and measuring instruments - Part 311: General terms relating to measurements - Part 312: General terms relating to electrical measurements - Part 313: Types of electrical measuring instruments - Part 314: Specific terms according to the type of instrument
[B??] IEC 60050-461 ed2.0 (2008-06) International Electrotechnical Vocabulary - Part 461: Electric cables 
[B??] IEC 60050-701 ed1.0 (1988-12) International Electrotechnical Vocabulary. Chapter 701: Telecommunications, channels and networks
[B??] IEC 60050-702 ed1.0 (1992-05) International Electrotechnical Vocabulary - Chapter 702: Oscillations, signals and related devices 

IEC 60050-714 ed1.0 (1992-06) International Electrotechnical Vocabulary - Chapter 714: Switching and signalling in telecommunications
[B??] IEC 60050-845 ed1.0 (1987-12) International Electrotechnical Vocabulary. Lighting
[B??] IEC 60061 (2010-04) Lamp caps and holders together with gauges for the control of interchangeability and safety
[B??] IEC 60360 ed3.0 (1998-06) Standard method of measurement of lamp cap temperature rise
[B??] IEC 61347-1 ed2.0 (2007-01) Lamp control gear - Part 1: General and safety requirements 

[B??] IEC 61347-2-13 ed1.0 (2006-05) Lamp control gear - Part 2-13: Particular requirements for d.c. or a.c. supplied electronic control gear for LED modules
[B??] IEC 62384 ed1.0 (2006-08) DC or AC supplied electronic control gear for LED modules - Performance requirements
[B??] IEC 62384-am1 ed1.0 (2009-07) Amendment 1 - DC or AC supplied electronic control gear for LED modules - Performance requirements
[B??] ANSI C82.SSL1  Operational Characteristics and Electrical Safety of SSL Power Supplies and Drivers
[B??]  IESNA TM-16-05 Technical Memorandum on Light Emitting Diode (LED) Sources and Systems
[B??]  ANSI/IESNA RP-16-05 Nomenclature and Definitions for Illuminating Engineering
[B??]  IESNA LM-79-08 IES Approved Method for the Electrical and Photometric Measurements of Solid-State Lighting Products
[B??]  IESNA LM-80-08 IES Approved Method: Measuring Lumen Maintenance of LED Light Sources
[B??] IEC 60825-1 ed2.0 (2007-03) Safety of laser products - Part 1: Equipment classification and requirements
[B??] IEC 60825-12 ed1.0 (2004-02) Safety of laser products - Part 12: Safety of free space optical communication systems used for transmission of information
· [B??] IEC 62471 ed1.0 (2006-07) Photobiological safety of lamps and lamp systems
· [B??] IEC/TR 62471-2 ed1.0 (2009-08) Photobiological safety of lamps and lamp systems - Part 2: Guidance on manufacturing requirements relating to non-laser optical radiation safety
· [B??] ANSI Z136.1 – American National Standard for Safe Use of Lasers (2007)
· [B??] ANSI Z136.6 – American National Standard for Safe Use of Lasers Outdoors (2005)
· [B??] ANSI/IESNA RP-27.1-05 Photobiological Safety for Lamps and Lamp Systems-General Requirements
· [B47] IEC 1000-3-3 (1994), “Part 3: Limits—Section 3: Limitation of voltage fluctuations and flicker in low-voltage supply systems for equipment with rated current 16 A.” International Electrotechnical Commis¬sion (IEC)
· [B??] IEEE 1453 (2004)   IEEE Recommended Practice for Measurement and Limits of Voltage Flicker on AC Power Systems
· [B??] IEC 61000-3-2 ed3.2 Consol. with am1&2 (2009-04) Electromagnetic compatibility (EMC) - Part 3-2: Limits - Limits for harmonic current emissions (equipment input current ≤16 A per phase)
· [B??] IEC/TS 61000-3-5 Ed. 2.0 b Cor.2:2010 Corridendum 2 - Electromagnetic compatibility (EMC) - Part 3-5: Limits - Limitation of voltage fluctuations and flicker in low-voltage power supply systems for equipment with rated current greater than 75 A
· [B??] NEMA ANSI C82.77:2002  Harmonic emission limits - related power quality requirements for lighting equipment
· [B??] BS EN 29241-3:1993 Ergonomic requirements for office work with visual display terminals (VDTs). Visual display requirements 
· [B??] Recommendation ITU-R RA.1630
7/BL/28, Technical and operational characteristics of ground-based astronomy systems for use in sharing studies with active services between 10 THz and 1 000 THz
[B??] Recommendation ITU-R S.1744 Technical and operational characteristics of ground-based meteorological aids systems operating in the frequency range 272-750 THz
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