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Dear Mr. Dennis, 

IEEE 802.18, the Radio Regulatory Technical Advisory Group (“the RR-TAG”) within IEEE 802
 hereby submits this letter regarding the above captioned standards.  This document was prepared by the IEEE 802.15™ Wireless Personal Area Networks Working Group, and was approved for submission by the IEEE 802.18 Radio Regulatory Technical Advisory Group and also reviewed by the IEEE 802 Executive Committee.

IEEE 802.15 focuses on the development of consensus standards for Personal Area Networks or short distance wireless networks.  These WPANs address wireless networking of portable and mobile computing devices such as PCs, Personal Digital Assistants (PDAs), peripherals, cell phones, pagers, and consumer electronics; allowing these devices to communicate and interoperate with one another. The goal is to publish standards, recommended practices, or guides that have broad market applicability and deal effectively with the issues of coexistence and interoperability with other wired and wireless networking solutions
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 due to their unique high-speed modulation the opportunity for simultaneous free space data transmission . Data transmission rates of up to 100 Mbit/s have already been realized 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 communications 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 IEEE 802.15 SG VLC, the Visible-Light Communications Consortium in Japan and, recently, with OMEGA, an EU R&D project.
The maturity of the technology and its approaching commercialisation recently served as the impetus for the formation of the IEEE 802.15 SG VLC. The current project time line calls for development of a standard for communication with visible light by the end of 2010.
Potential Conflict
An IEEE 802.15 VLC standard will have to comply with radiation safety requirements. LEDs used as lamps have to be assessed and classified according to the new lamp safety standard IEC 62471. The relaxed requirements for GLS (General Lighting Service) sources can be applied. The result is that the lighting part of the technique will be covered by the lamp safety standard IEC 62471.
There is both concern and uncertainty about the data transmission element of VLC since LEDs used for free space data transmission are currently covered by the application related laser safety standard IEC 60825-12. It is our view that, due to the high speed modulation used for optical wireless data transmission, the sources should 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 simply from modulating the LED with data when complying with the peak and mean intensity. Existing examples include fluorescent lighting and pulse-width-modulation (PWM) dimming of LEDs.
In ambient light scenarios with an overlay of data modulation the emitted light would only be modulated when there is data to be sent. In packet based data transmission there will be periods with and without modulation. Modulation free periods would exceed seconds if not even minutes. According to existing safety standards the durations without modulations would be addressed by IEC 62471, while those with modulations from the same LED would be addressed by IEC 60825-12. The result would be a device that transits from one standard to another during operation simply due to whether or not the modulation conveys information.
It is understood that there is a consensus in principle within TC 76 to remove LEDs from the scope of IEC 60825-12. IEEE 802.18 encourages such a move because:
1) A simplified but still appropriate safety assessment of communication LEDs under one rather than two IEC standards will simplify and ease the development and market introduction of safety compliant VLC products.

2) We are concerned that due to the unique transitions between pure illumination and data overlaid illumination a single illumination device may have to comply with both safety standards during operation which is a highly undesirable and confusing situation.

Conclusion
We ask that TC 76 remedy this potential conflict at the IEC meeting in November 2008.
Regards,

Michael Lynch

/s/

Michael Lynch                                                                                                                                                                                                                                    

Chair, IEEE 802.18 Radio Regulatory Technical Advisory Group

IEEE-SA Technical Liaison to ITU-R

cc:
Terry deCourcelle, IEEE-SA


Paul Nikolich, Chair, IEEE 802
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