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1 Background
In this contribution we discuss general aspects on EMF exposure regulations and its implications on the specification of the UE maximum output power and the UE power class. The EMF regulation can vary across markets and the power level allowed to meet compliance for equipment operating above and below 6 GHz cannot generally be established independently.
2 General items on EMF exposure regulation
Most radio frequency (RF) electromagnetic field (EMF) exposure regulations for mobile user equipment (UE), are based on the recommendations from the International Commission on Non-Ionizing Radiation (ICNIRP). The ICNIRP limits, as well as those specified by the FCC, have been set with wide safety margins to protect against established adverse health effects, which are related to excessive heating of tissue due to RF energy absorption. At 6 GHz (FCC) or 10 GHz (ICNIRP), the basic limits change from being specified as specific absorption rate (W/kg) to incident power density (W/m2). This is mainly because the energy absorption in tissue becomes increasingly superficial with increasing frequency, and thereby more difficult to measure.

It has been shown that for UE intended to be used in close proximity of the body, the maximum allowed output power to meet compliance with the power density based limits above 6 GHz might have to be reduced (e.g. [1] [2]) compared with UE power levels used in current mobile communication systems (i.e. for f < 6 GHz). It is therefore of importance that EMF exposure regulations are considered in the definition of UE power classes and the maximum output power for mmW operation.

To this end we aim to submit a contribution to the next RAN4 meeting providing a comprehensive summary of the EMF exposure regulations and of the possible implications on the 3GPP standardization work. Meanwhile, the following general points are raised for the consideration of 3GPP RAN4: 

· Before placing a product on the market, UE manufacturers must ensure compliance with relevant RF EMF exposure regulations and limits. For instance, the guidelines published by ICNIRP have been adopted in regulations in the EU and in most countries worldwide. In the US, the limits provided by the FCC are applicable.

· Because current ICNIRP and FCC exposure limits present some substantial differences, especially above 6 GHz, this might lead to different pre-requisites for different markets. 

· ICNIRP limits are undergoing review and update. ICNIRP representatives have in recent workshops and conferences presented the status of the revision work, which indicated minor updates below 6 GHz but some more significant changes above 6 GHz which may have implications for 5G equipment. An updated revision of the limits is expected to be available for public consultation in June 2018.

· The Technical Committee (TC) 106 of the International Electrotechnical Commission (IEC) has finalized a draft Technical Report (TR) [3] providing guidance on EMF compliance assessment methodologies applicable for devices operating at frequencies above 6 GHz. The voting for the TR will be completed in the end of January 2018, and if approved, it is is expected to became the de-facto standard for EMF compliance measurements above 6 GHz. Work will continue in IEC to produce two formal standards (addressing numerical and measurement methodologies) based on the technical report, with expected publication in 2020.  
· For UE with multiple transmitters operating simultaneously at different frequencies, EMF compliance assessments should be based on the total cumulative exposure value (i.e. including all transmitters). Therefore the power level allowed to meet compliance for equipment operating both above and below 6 GHz cannot generally be established independently.   

· The power level to meet EMF compliance for a device is dependent on its intended or foreseeable usage conditions. The maximum allowed output power for devices to be used in the immediate vicinity of the human body (such as tablets and mobile phones), will generally be smaller than for devices typically operating at larger distances, such as customer premises equipment. This means that different power classes might be relevant for different types of equipment.

· Technical solutions might be implemented in the user equipment to ensure compliance with the EMF exposure limits. For instance the usage of proximity sensors will allow to regulate the transmit power when the device is in close proximity of the body allowing for larger power levels in other conditions. Alternative solutions could envision to direct the energy away from the body, maintaining the exposure for the user (or for bystanders) within the limits. Moreover, since EMF limits are intended to be averaged over time (in the order of minutes up to 30 GHz) compliance could be ensured by regulating the time-average output power of the device allowing for larger peak power levels (some regulators like the FCC,  however, do not yet allow time-averaging to be factored in the exposure assessments). These solutions will allow for larger transmit power levels than what described by the available literature (e.g. [1] and [2]).
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