Letter to IEC TC 76
Dear Mr. Dennis,
<IEEE boiler plate>

Introduction
The IEEE 802.15 Study Group (SG) on Visible-Light Communication (VLC) is developing standards for free-space communication by use of visible-light sources. During the course of our deliberations we became aware of a potential conflict between IEC radiation safety standards when applied to visible-light LED sources. 
Technical Background
LEDs emitting in the visible spectral range have been used for signalling in the past and are expected to dominate illumination and display applications in the near future. Besides their well-known attractive properties (e.g., high energy efficiency) they offer the opportunity for simultaneous free-space data transmission – due to their unique high-speed modulation bandwidth. Data transmission rates of up to 100 Mbit/s have already been realised with test lamps and 1 Gbit/s in arrayed LED display applications. The combination of illumination or signalling with (in-door) free-space data transmission offers a series of new and promising applications in, for example, mobile-to-mobile communication, as well as building and industrial automation. The potential of this emerging technology has been studied by academic institutions around the world, and its technological feasibility has been assessed by numerous companies, many of them affiliated with the IEEE 802 LAN/MAN Standards Committee
, the Visible-Light Communications Consortium in Japan, and, recently, with OMEGA, an EU R&D project within the seventh frame programme. 
The maturity of the technology and its approaching commercialisation recently triggered the formation of a new standardisation study group of IEEE 802.15. The current time line is to draft a standard for communication with light by the end of 2010.
Potential Conflict
Clearly, such an IEEE Standard
 will have to comply with radiation safety requirements. Also, 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.

However, we are concerned and unsure about the data transmission part of VLC, since LEDs used for free-space data transmission are currently covered by the scope of the application-related laser safety standard IEC 60825-12. In our opinion, due to the high-speed modulation used for optical wireless data transmission, the sources would still have to be considered as quasi-continuous-wave sources in terms of eye safety (i.e., the average pulse criterion applies). Therefore, there should be no added hazards arising just from modulating the LED with data when bounding the peak and mean intensity. Existing examples include fluorescent lighting and pulse-width-modulation dimming of LEDs. 
In ambient lighting scenarios with an overlay of data modulation, the emitted light would only be modulated when there is data to be sent. So, in packet-based data transmission, one would experience periods with and without modulation. It is worth mentioning that the modulation-free periods readily would exceed seconds if not even minutes. 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. So, in essence, one would end up with a device that repeatedly transits from one standard to the other during operation merely due to whether the modulation conveys information or not.
It is understood that there is a consensus in principle within TC 76 to remove LEDs from the scope of IEC 60825-12. We, the IEEE 802.18, would encourage such a move because:
a) a simplified but still 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
b) we are concerned that, due to the unique transitions between pure illumination and data-overlaid illumination, the same illumination device may have to comply with both safety standards during operation. In our opinion, this is a highly undesirable and confusing situation. 

We would therefore kindly ask you to remedy this issue at the next IEC meeting in November 2008.
With best regards,

(Michael Lynch)
on behalf of IEEE 802.18 
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