Draft Internal Report on WPT Regulatory Framework 

1. Introduction and Scope 

This Internal Report has been prepared at the request of WG FM as an input to considering the regulatory framework of for protection of radiocommunication services from the non-beam WPT emissionsWPT non-beam devices.
 
It should be recognised that SE24 has undertaken its work to date on WPT devices on the assumption that these devices should be considered as SRDs and appropriate ‘radio communication’ parameters have been used in the evaluation of coexistence with radio services. This was based on an understanding that ECC had determined that this should be the CEPT position. SE 24 has already produced several two2 reports on WPT (ECC Report 289 and ECC Report 333) based on this approach.

The report considers only the various Regulatory Framework considerations and at this stage does not include commentary about the technical studies which have been carried out in Project Team SE24. 

A reasonably wide selection of generic WPT devices have become available for testing and evaluation, and many of them are also commercially available. It also has become apparent that the appropriate regulatory regime may need clarification. Furthermore, it is unclear which European standardisation organisation (ETSI or CENELEC) has responsibility for WPT standards. 

The objective of this report is to provide guidance for developing a regulatory framework to ensure the protection of radiocommunication services from WPT emissions. These emissions are generated from WPT systems different with various power ratings and operating at different various frequenciesy.

This Report: 
- contains an overview of the current Regulatory Framework for non-beam WPT (ITU, REC 70-03, EMC standards, standards for radio equipment, etc.) 
- seeks to categorise WPT non-beam devices 
- considers which categories should be regulated by CEPT and what kind of regulatory provisions are required further to the existing ones 
- analyses the impact on existing regulations such as ERC/REC 70-03 Annex 9, which is currently used to place inductive SRD products on the market 
-  considers how CEPT might consider address non-beam WPT equipment in categories that do not fall under CEPT regulation, and the appropriate cooperation with external bodies such as CENELEC.
- takes a technology neutral assessment of regulatory aspects of non-beam WPT applications.

Editor’s note: Following issues should be considered at the development of this Report.
· Placing on the market and putting into the service of the WPT should be reviewed within the context of this report 
· Regulatory objective: Protection of radiocommunication services from impact of WPT 
· The relevant standards (ETSI/CENELEC) would need to be developed accordingly after the regulatory framework and distinction of WPT applications is developed 

2. Overview of the WPT applications and technologies:

Wireless power transmission is being adopted and developed for a wide range of application areas to provide cable-free charging of, or power transfer to, devices at various power ratings levels operated in at various frequenciesy bands. 

Well Currently known WPT technologies areuse “magnetic induction” and “magnetic resonance” for power transfer WPT. There are also WPT applications using radio frequency-beam technology for power transfer but these are not considered in this Report. 

3. Overview of the current status of regulatory framework for WPT:
Definition of radio equipment
The Radio Equipment Directive applies to ‘Radio Equipment' defined as an electrical or electronic product, which intentionally emits and/or receives radio waves for the purpose of radio communication and/or radio-determination. 

Whereas (6) of Radio Equipment Directive stipulates that “Equipment which intentionally emits or receives radio waves for the purpose of radio communication or radiodetermination makes systematic use of radio spectrum. In order to ensure an efficient use of radio spectrum so as to avoid harmful interference, all such equipment should fall within the scope of this Directive”.

The Guide for the EMC Directive stipulates that “Equipment is covered by the RED if intended to emit and/or receive electromagnetic waves of frequencies below 3000 GHz for the purpose of radio communication and/or radiodetermination; in the other cases, that equipment is covered by the EMCD”. However, there are some types of equipment that are excluded from the EMC Directive, although EMC requirements for most of them are included in other Directives and Regulations, e.g. the Medical Device Regulation (MDR).
From a standardisation perspective 
· ETSI is responsible for all standards falling under the RED (which is where CEPT is involved).
· CENELEC is responsible for all standards for equipment falling under the EMC D which is where IEC and IEC/CISPR are also is involved, in respect of the remit of CENELEC to transpose standards of IEC and CISPR into a form suitable for citation under EU legislation.

ETSI and CENELEC are working together on combined radio equipment like such as a wi-fi connected refrigerator that is now technically radio equipment.

It should be noted that where WPT  uses radiocommunication or radio-determination for any purpose will fall under ETSI standards while equipment that does not, will have to meet CENELEC standards.


3.1 Overview of the current regulatory framework and CEPT studies in CEPT member states:
Editor´s note: Shall we include kHz RFID as well? There is also energy transfer from the reader to the tag.
There is currently no explicit framework for apparatus that utilise WPT in Europe but according to the information available to CEPT, several types of devices are making use of various WPT technologies, for example:
Low power applications utilising WPT for inductively charging the electrically powered devices or warming liquids – ETSI standards were published using the same limits as existing ECC Recommendations for wanted and unwanted emissions for inductive applications of SRD.
ETSI has developed and published a generic WPT standard (EN 303 417).  CEPT has since developed a report on low power WPT (ECC Report 333) reviewing the compatibility of low power WPT with the radiocommunication services and other applications based on ETSI SRdoc TR 103 493.  The emission levels in this standard and in related ETSI documentation do not satisfy the levels in Report 333 considered to offer a reasonable degree of protection to radiocommunication services. Report 333 shows that most devices tested to date would meet its protection requirements.
Electric toothbrushes that charge the battery in the toothbrush using WPT are placed on the market under generic standards of the EMC regimes (no communication function although some form of proximity detection may be used).
Vehicles that utilise WPT for charging (WPT-EV) are not yet widely commercially available or deployed, but some work is underway in CISPR/CENELEC to develop a standard for WPT-EV, which would be expected include test methods and conducted / radiated emission limits. Known prototypes/early examples do not communicate via the power field but use a separate radiocommunication system (such as WiFi) to manage the power transfer function.
ETSI has developed and published a generic standard (EN 303 417) covering also the WPT-EV. CEPT has developed a report on WPT-EV (ECC Report 289) outlining the compatibility of WPT-EV with the radiocommunication services and other applications based on ETSI SRdoc TR 103 493. 
The emission levels regulated (in 2017) in ERC/REC 70-03 Annex 9 and ERC /REC 74-01 were used as reference in ETSI EN 303 417 and these limits are unlikely to satisfy the concerns studied in Report 289.
Telepowering is a “train on-board unit” used to power the wayside balises. This is achieved by a CW signal from the train at 27 MHz that provides power to the balise through inductive coupling. The balise uses this power to transmit back to the train on a separate frequency, around 4.2 MHz. 
Implantable medical devices where powering the implant or charging the medical implant battery utilises WPT.  Manufacturers of these devices have been using the medical device conformance requirements (which include EMC requirements) to place these devices on the market. Any devices that have a separate radiocommunication function would be covered by REC 70-03 Annexes 3, 9, 12 and 13.
Other equipment that may be considered as WPT:
Induction cookers which generate an EM field using coils in the cooker to transfer energy used to heat a saucepan. The electromagnetic emissions from induction cookers and household appliances, electric tools and similar apparatus are explicitly covered by CISPR14-1 and CENELEC EN 55014-1 standards under EMC regimes.  
It should be noted that currently there is no agreement whether induction cooking devices are to be treated as WPT. The issue is whether the “pot” detection that is based on the inductive field is whether radiodetermination or not and if it is, then an inductive cooking plate would become a combined device under RED. 
A new generation of kitchen appliances are expected to use dual-purpose induction cooking plates, both for heating pans, and for transferring power via WPT to secondary devices.
3.2 Overview of the ITU deliverables on WPT:
ITU-R has been working on WPT non-beam related issues for a long time and developed and published the following deliverables:
- Question ITU-R 210/34: Wireless power transmission 
- Report ITU-R SM.2449: Technical characteristics and impact analyses of non-beam inductive Wireless Power Transmission (WPT) for mobile and portable devices charging on radiocommunication services.
- Recommendation ITU-R SM.2129: Guidance on frequency ranges for the operation of non-beam wireless power transmission systems for mobile and portable devices.
- Report ITU-R SM.2303: Wireless power transmission using technologies other than radio frequency beam.
- Report ITU-R SM.2451: Assessment of impact study on radiocommunication services from wireless power transmission for electric vehicle operating below 30 MHz.
- Recommendation ITU-R SM.2110: Guidance on frequency ranges for operation of non-beam wireless power transmission for electric vehicles
4. Categories of WPT devices including those which may not fall under the CEPT regulation: 
Editor’s note: Categories in the light of the RED, should be included in this section at a later stage. 
The radiated emissions from WPT have the potential to cause interference to other devices or radiocommunication services. Factors that influence the level of these emissions include the emitted power, bandwidth, harmonics, duty-cycle, and physical alignment of the coils. The existence of a secondary communications (such as bluetooth) function is not expected to materially affect the potential for such interference.[It is not the inductive coupling power transfer emission and but its associated unwanted radiated emissions that normally have the potential to cause interference to radiocommunication services and so] Unwanted radiated Eemission limits for WPT applications of various power classes and frequency bands should be aligned between CEPT[/ETSI] (for radio devices) and CISPR/CENELEC (for non-radio devices) to ensure adequate protection of the radiocommunication services. 
Emission limits for WPT applications of various power classes and frequency bands should be aligned between CEPT (for radio devices) and CISPR/CENELEC (for non-radio devices) to ensure adequate protection of the radiocommunication services.Chapter 4.2 of Report ITU-R SM.2303-4 contains a proposal that was developed by CISPR for the classification of power electronic equipment offering WPT and for use of CISPR EMC emission standards in regional and/or national regulation. This is summarised in the following table:
	Case
	Relevant regulation
	Other specifications
also used by regulators
	Applicable essential requirements/standards

	
	
	
	EMF
	EMC
	Radio

	1
WPT systems without data transfer or communication function
	EMC
ITU-R RR
for ISM appliances
	Rec. ITU-R SM.1056
	IEC 62311
(IEC 62479)
	IEC/CISPR 11
Group 2
(or more specific 
IEC product standard, 
if available
	N/A

	2
WPT systems with data transfer or communication function 
at same frequency as energy transfer
	EMC
ITU-R RR
for ISM appliances
	Rec. ITU-R SM.1056
	IEC 62311
(IEC 62479)
	IEC/CISPR 11
Group 2
(or more specific 
IEC product standard, 
if available
	Application not necessary

	3
WPT systems with data transfer or communication function 
at different frequency to energy transfer
	EMC
ITU-R RR
for ISM appliances
	For final assessment of the RFI potential of the WPT function of the power electronic WPT system, application of the rules for Case 1 resp. Case 2 is recommended.

	
	Efficient use of the RF spectrum
ITU-R RR
for radio appliances
	For final assessment of the (radio-based) signal/control and/or communication function of the power electronic WPT system, national and/or regional regulation (such as licensing and/or conformity assessment) in respect of an efficient use of the radio frequency (RF) spectrum may apply in addition. For type testing, adequate national or regional standards for radio equipment, as e.g. according to Rep. ITU-R SM.2153 (short-range radiocommunication devices), may be used.




5. Analysis of the effect on existing regulations:
Effect on ERC/REC 70-03 Annex 9: Currently some inductive WPT products in the market are operated based on the limits given in the Annex 9 of ERC Rec. 70-03 and Annex 1 of ERC Rec. 74-01.
Based on the considerations in chapter 3 above some applications that utilise WPT, depending on the category, could use the existing ETSI standard (EN 303 417) to place products on the market. 
6. Cooperation with external bodies:
Cooperation with CENELEC: A Memorandum of Understanding (MoU) has been signed between the ECC and CENELEC (The European Committee for Electrotechnical Standardisation) in 2014. Purpose and goals of the MoU are as follows:
- to establish a cooperative relationship between ECC and CENELEC so as to in view of ensureing that EMC requirements, including immunity limits and measurement methods, are based on up-to-date knowledge on the electromagnetic disturbance environment and the evolving use of radio frequencies.
- ECC and CENELEC established the MoU to promote communication and regular exchange of information in areas of common interest to both organisations by encouraging cooperation between the standardization activities of CENELEC and the regulatory developments identified by CEPT ECC.
Cooperation with ITU-R SG1: WP 1A of ITU-R SG 1 is responsible for the ITU work on WPT related issues. ITU-R Question 210/1 4 provides the framework and the scope of the studies on WPT in ITU-R. A number of deliverables on WPT non-beam have already been developed and published by ITU-R SG1 as listed in section 3.2 above. CEPT is one of the regional organisations contributing to the work of ITU-R. In turn, elements from those ITU-R deliverables are used in the CEPT studies on WPT.   

7. Summary of studies conducted on impact on radiocommunications services

Editor’s note: This section should include the key conclusions (and cross-references to Reports) of studies on impact on radiocommunications services.

8. Protection of radiocommunication services

Editor’s note: This section should include the various methods for determining the appropriate emission limits for various categories of WPT devices to protect the radiocommunication services.

Editor´s Note: 
Difficulty here is, that such approach would imply that WPT devices are allowed to interfere with radiocommunication services. Protection limits of the radiocommunication services (independent of single or multiple interference) only apply for radiocommunication services, the protection limits should not be used up from other applications

Editor´s note: In this context a reference to ITU-R SG1 is proposed, highlighting the ongoing exchange between ITU-R and CISPR on the point that CISPR 16-4-4 might not be an appropriate method to develop limits for the protection of radiocommunication services from WPT wanted- and unwanted emissions.
[The widely used limit for WPT emissions in the frequency range below 30 MHz is the conducted mains limit which applies to the vast majority of mains powered equipment.]

9. Regulatory options 

Editor’s note: The regulatory options are provided in a separate document as Annex 8.

10. Conclusion

