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	Purpose/Objective: Propose suppression or a more acceptable way forward for this working document.

	Abstract:  Since this working document was initiated by sector members in 2019 very few contributions have been received from administrations that support this working document.  In the June 2020 meetings, the US proposed to suppress this document or carry it forward only as a working document towards a Report.  In the last two meetings no substantive progress was made on this document, and work on the document was further postponed without significant interest from administrations.  This contribution proposes again to suppress this document or provides an alternative approach for handling this document by limiting the scope to fundamental emissions only of wireless power transfer systems not operating in an ISM band.
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[bookmark: dbreak]Background
[bookmark: _Hlk98504932][bookmark: _Hlk98507611]Annex 2 of the Chairman’s Report of the November 2021 Meeting is a working document towards a preliminary draft new [recommendation / report] ITU-R SM.[WPT_EMISSIONS]. In the last meeting of WP1A, work on this document was postponed.  Since the introduction of this document in 2019, no substantial progress or efforts by administrations have been made on this document. To date administrations have not agreed on whether this document should become an ITU-R Report or Recommendation if it were to continue.
Discussion
The United States of America has reviewed the working document towards a preliminary draft new [recommendation / report] ITU-R SM.[WPT_EMISSIONS] in preparation for the June / July 2022 WP1A meeting. The United States finds that this document does not add any additional value or pertinent information beyond what is already included (or planned to be included) in the following documents: ITU-R Recommendations SM.2110-1, SM.2129-0, SM.329-12, SM.1056-1, SM.1896-1 (and each of their revisions potentially in progress); as well as ITU-R Reports SM.2451-0, SM.2449-0, and SM.2303-3 (as well as each of their revisions potentially in progress).
Proposal
The United States recommends that WP1A ceases work on the working document towards a preliminary draft new [recommendation / report] ITU-R SM.[WPT_EMISSIONS].

Alternatively, if WP1A chooses to continue consideration of this working document, then the United States proposes to simplify the working document by limiting the scope to fundamental emissions of wireless power transfer systems not operating in an ISM band. In this alternative approach, the document could be retitled as a working document towards a preliminary draft new Recommendation ITU-R SM.[WPT_FUNDAMENTAL_EMISSIONS] and simplified as proposed in the following attachment.
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Attachment: 	Alternative proposal working document towards a preliminary draft new Recommendation ITU-R SM.[WPT_FUNDAMENTAL_EMISSIONS]
Document43 ( )	22.03.22	21.02.08
Working document towards a preliminary draft new [Recommendation / REPORT] ITU-R SM.[WPT_-FUNDAMENTAL_EMISSIONS]
[Protection requirements and measures to mitigate the impact of wireless power transmission systems on radiocommunications services operating below 30 MHz] / [Guidance to determine the fundamental radiated emission limits of non-beam WPT not operating in an ISM band]
[Editor’s note: This document is based on a compilation of proposals made in documents 1A/371 (IARU), 1A/373 (EBU), 1A/379 (TUR), 1A/403 (US), 1A/413 (IARU) and 1A/424 (J) as well as changes proposed after offline discussions during the WP 1A meeting from 28 May to 5 June 2019) This version also includes text from Japan proposed in 1A/54 to the November 2020 meeting of WP 1A  and the latest proposals made in documents 1A/109 (EBU) and 1A/119 (J) submitted to the May-June 2021 meeting of WP1A.]
[Editor's note: The information contained in this document is preliminary and under study.] 
Scope
This Recommendation addresses the impactguidance for administrations to determine the radiated emission limits of the fundamental emissions from non-beam wireless power transmission (WPT) systems not operating in an ISM band.on radiocommunication services operating below 30 MHz and provides, as guidance, a summary of Protection requirements and measures to mitigate such impact.
[USA Note (to be removed): The above proposed scope incorporates this U.S.A. contribution as well as text from Japan 1A/119]
[Editor’s note: From Japan 1A/119] 
[This Recommendation addresses guidance for administrations to determine the radiated emission limits of no-beam wireless power transmission (WPT) systems.]
Terminology
In this Recommendation, the term “fundamental radiated emissions” refers to any electromagnetic fields at the operating frequency of the WPT system present outside the confines of the WPT system itself; transfer coils, connecting cables and supporting electronics. These fields might be at the nominal operating frequency of the WPT system or at any other frequency, particularly harmonics of the operating frequency, 

In this Recommendation the term “dDisturbances” refers to any degradation, disruption or obstruction caused to the functioning of radiocommunications receiving equipment by RF energy escaping from the confines of WPT equipment and radiating into the surrounding area. It covers the various perturbation mechanisms that can result from these radiated emissions such as direct interference to the wanted receiving frequency or instances of receiver blocking, where the RF section of a receiver is desensitised when subject to overload by one or more sources of RF emissions.
Keywords
Wireless power transmission, non-beam
Abbreviation/Glossary
CISPR:	In French “Comité International Spécial des Perturbations Radioélectriques”, 
International Special Committee on Radio Interference
ICNIRP:	International Commission on Non‑ionizing Radiation Protection
IEC:	International Electrotechnical Commission
IoT: 	Internet of Things
ISO:	International Organization for Standardization 
ISM:	Industrial, Scientific, Medical 
RR:	Radio Regulations
SAE:	Society of Automotive Engineers
WPT:	wireless power transmission
Related ITU Recommendations, Reports
Recommendation ITU-R SM.1056; Recommendation ITU-R SM.1896; Recommendation ITU-R P.372; Recommendation ITU-R SM.2110; Recommendation ITU-R SM.2129, Report ITU-R SM.2153; Report ITU-R SM.2303; Report ITU-R SM.2451; Report ITU-R SM.2449; Recommendation ITU-R SM.329.
The ITU Radiocommunication Assembly,
considering
a)	that wireless power transmission (WPT) is defined as the transmission of power from a power source to an electrical load wirelessly using anthe electromagnetic field;
b)	that non-beam WPT technologies utilize various near field mechanisms, such as transmission via radio frequency beams, inductive, resonant, and capacitive coupling to transfer power;
c) 	that such WPT technologies are being considered for applications such as charging of mobile/portable devices, Internet of Things (IoT) devices, and electric vehicles;
d)	that there is a potentially increasing demand for wireless power transmission technology, especially for electric vehicles (EV);
[Editor’s note: From Japan 1A/424] [Editor’s note: EBU proposes to delete considering e) to l), put between square brackets until resolution.]
[e)	that WPT is a promising technology to progress the commercialization of EVs, and contributes worldwide for global environment preservation as discussed and performed in the ZEV (Zero Emission Vehicle) Program in the California State, US, and in the NEV (New Energy Vehicle) regulation of program in China;
f)	that WPT systems used for mobile/portable devices, IoT devices and sensor devices, are also promising technologies to reduce energy burden on industrial process because these devices can be used without batteries and maintenance, and then contribute to reduction of carbon dioxide emissions;
g)	that the International Electrotechnical Commission (IEC) has published a Technical Report IEC/TR 62869 on Wireless Power Transfer for audio, video and multimedia systems and equipment developed by TC 100;
h)	that the IEC TC 69 published IEC International Standard (IS) 61980-1 on general requirement of electric vehicle wireless power transfer systems, is developing IEC Technical Specifications (TS) and IS 61980-2 on communication and control of electric vehicle wireless power transfer systems by 2018 and 2019 respectively, and is developing IEC TS and IS 61980-3 on specific requirements for the magnetic field power transfer systems of electric vehicle wireless power transfer systems by 2018 and 2019 respectively;
i)	that the International Organization for Standardization (ISO/TC22/SC37) is developinghas published ISO International Standard (IS) 19363 on electrically propelled road vehicles – magnetic field wireless power transfer by 2019;
j)	that the Society of Automotive Engineers (SAE) International J2954 published Recommended Practice (PR)a Standard on wireless power transfer for light-duty electric vehicles in 2017;
k)	that WPT standards including the fundamental radiative emission limits have been or are being developed at national, regional, and international levels;
l)	that WPT is considered to be either one of the electrical apparatus that are referred to in RR No. 15.12 or industrial, scientific and medical (ISM) equipment referred to in RR No. 15.13;
m)	that issues of non-ionizing radiation exposure related to systems employing WPT technologies are dealt with by such organizations as the World Health Organization (WHO) and the International Radiation Protection Association (IRPA)/International Commission on Non ionizing Radiation Protection (ICNIRP);that the AHG 4 of CISPR/B is studying a revision proposal for CISPR 11 Standard to add the emission limit value of the high power WPT charger including for EV and its measurement method;]
e)	that although these systems have no frequency allocation in the Radio Regulations as they are not a radiocommunication service, RF fields may leak;
f)	that Unwanted Emissions from such systems have the potential to impact radiocommunication services which provide an extensive range of scientific, public and governmental services;
g)	that some radiocommunication services have existing criteria to assess the impact of interference from extraneous sources of RF energy that produce unwanted radiation in the frequency bands allocated to those services,
noting
a)	that protection of radiocommunication services from harmful interference caused by electrical installations is specifically called for in Nos. 15.12 and 15.13 of the Radio Regulations (RR);
b)	that Recommendation ITU-R SM.1056 on the limitation of radiation from ISM equipment recommends that administrations consider the use of the latest edition of CISPR publication 11;
c)	that Recommendation ITU-R SM.329 provides limits for unwanted emissions in the spurious domain, as well as measurement methods of spurious domain emissions;leaked RF energy could be at the charging frequency itself, at a harmonic of the magnetic resonance frequency or unrelated to that frequency (e.g. noise);
d)	that Reports ITU-R SM.2303, SM.2449, and SM.2451 provide information on various applications of non-beam WPT systems, including impact assessment of these WPT systems;that some WPT – EV systems operate with a nearly pure sinusoidal CW-like current in the primary coil, resulting in very low level of harmonic signal generation while most WPT systems typically generate RF energy using switch mode techniques, resulting in a significant portion of that energy appearing on frequencies harmonically related to the nominal frequency of operation1;
e)	that detailed studies relevant to the impact of devices using WPT technology on radiocommunication services are documented in Reports ITU-R SM.2303, ITU-R SM.2449 and ITU‑R SM.2451;
f)	that some of the studies in e) relate to WPT systems operating in an already high man-made noise level environment, with high levels of wanted signals, which is not replicated globally;
g)	that to minimize the cost of capital plant, transmission operating costs and considering planning factors employed to minimize radio interference, receivers for radio communications services are frequently operated close to their performance limits in terms of signal strength and signal to noise ratio;
h)	that in view of d) and e), emission limits for WPT need to reflect the minimum usable field strengths of radio services, as defined in the relevant ITU-R Recommendations;
i)	that Recommendation ITU-R P.372 provides information on background noise levels in terms of statistical averages, for planning radiocommunication services and for designing of radio communication equipment;
j)	that intrinsic receiver noise and external radio noise, including atmospheric, man-made and galactic noise, determine how well radiocommunication services function and are often limiting factors in determining the effectiveness of such services;
k)	that receiver characteristics, planning parameters, RF protection ratios and protection criteria for the Sound Broadcasting Service below 30 MHZ can be found in Recommendations ITU‑R BS.703, ITU‑R BS.560 and ITU‑R BS.1895;
l)	that Signal to interference protection criteria for various classes of emission in the fixed service below 30 MHz can be found in Recommendation ITU-R F.240;
m)	that for the radio amateur service the protection criteria in Recommendation ITU-R F.240 are valid as stated in recommends I of Recommendation ITU-R M.1044;
n) 	that the increase in external radio noise results in an increase in the minimum usable field strength and degradation of the quality, reliability, or both, of the fixed, mobile and broadcasting services;
o)	that emissions from WPT systems may also increase the level of man-made radio noise, causing an increase in the external radio noise environment;
p)	that harmonics of WPT systems may impact radiocommunication services as co-channel sources of harmful interference;
q)	that Recommendations ITU-R SM.2110 and ITU-R SM.2129 set out the recommended frequencies for WPT operation;
r)	that Report ITU-R SM.2303 discusses WPT using technologies other than radio frequency beam;
s)	that Report ITU-R SM.2449 contains studies on the impact of non-beam induction WPT mobile applications to radiocommunication services in the 100‑148.5 kHz frequency range;
t)	that Report ITU-R SM.2451 provides an assessment of impact of wireless power transmission for electric vehicle charging on radiocommunication services;
u)	that studies have shown that the impact of WPT-EV operating in the 79-90 kHz range on some radiocommunications services can be reduced if the WPT emissions are locked to the broadcasting frequency raster;
v)	that studies have been completed to assess the minimum disturbance level which WPT systems will create, based on the projected deployment densities of such systems and an assumption that these systems operate to the current emission limits of ITU-R SM.329-12 or CISPR11. These studies confirm that emission levels would be very significantly above the existing man-made noise background levels,
recognizing
a)	that protection of radiocommunication services from harmful interference caused by electrical installations is specifically called for in RR Nos. 15.12 and 15.13;
b)	that WPT systems have no corresponding frequency allocation in the Radio Regulations and do not provide a radiocommunication service;
c)	that WPT systems should not cause interferences to radiocommunication services in any frequency band;
d)	that some radiocommunication services have existing criteria to assess the impact of interference from extraneous sources of RF energy that produce unwanted radiation in the frequency bands allocated to those services;
e)	that the criteria to protect various radiocommunication services from harmful interference are specified in existing ITU-R Recommendations;
f)	that both consumers and manufacturers will benefit from harmonized spectrum aspects used for WPT technologies;
g)	that for frequency bands designated for ISM applications have been successfully used in the past for the development and proliferation of innovative technologies in accordance with the RR;
h)	that the band 6 765-6 795 kHz, which is designated for ISM applications under RR No. 5.138 has been found to have advantages for WPT applications in the charging mobile/portable devices;
i)	that some Administrations classify the non-beam WPT energy transfer as an ISM application, whether or not limited to bands designated for ISM applications;
j)	that some Administrations classify non-beam WPT systems as Short-Range Devices, operating in some bands listed in Recommendation ITU-R SM.1896 and Report ITU-R SM.2153;
k)	that some non-ISM bands are taken into consideration for the global or regional harmonized use of specific WPT applications;
l)	that the bands 19-25 kHz, 55-65 kHz and 79-90 kHz are considered suitable by some administrations for WPT for electric vehicle applications using magnetic resonant coupling technologies;
m)	that the band 79-90 kHz has been specified by regional standards organizations and is being considered by international standards development organizations for some categories of WPT for electric vehicles;
n)	that, subject to national regulatory practice, the WPT energy transfer may or may not be treated separately from data communications, irrespective of whether data communications are conducted at a frequency different from that of the energy transfer;
This is not the case for Qi chargers, which pulse every ~¾ seconds –was this intended to specify a condition or provide a description?
o)	that in the absence of a load, the WPT shuts off and only periodically polls or searches for the load, with very low duty cycle;
p)	that duration or power limits can be placed on WPT; or not? What is the intent of this?
q)	that leaked RF energy could be at the charging frequency itself, at a harmonic of the charging frequency or unrelated to the charging frequency;
r)	that WPT systems typically generate RF energy using switch mode techniques, resulting in a significant ‎portion of that energy appearing on frequencies harmonically related to the nominal frequency of operation;
s)	that intrinsic receiver noise and external radio noise, including atmospheric, man-made and galactic noise, determine how well radiocommunication services function and are often limiting factors in determining the effectiveness of such services;
t)	that the increase in external radio noise results in an increase in the minimum usable field strength and degradation of the quality, reliability, or both, of the fixed, mobile and broadcasting services;
u)	that harmonics of WPT systems may act as co-channel sources of interference to radiocommunications systems,
recommends
[OPTION 1 – associated with Annex 1 and Annex 2 -
[Editor’s note: from TUR/CEPT Doc. 1A/379, modified by EBU in Doc. 1A/109]:
[USA Note (to be removed): The below proposed recommends incorporates the following: Japan 1A/54 and 1A/119 in recommends 1, EBU 1A/379 and 1A/109 in recommends 2. as well as new text from this USA contribution.]
1	that administrations should determine the fundamental radiated emission limits by considering the disturbance from non-beam WPT systems at the input of a radio receiving antenna, the possible separation distances between non-beam WPT systems and radiocommunication receivers in each radio environment where non-beam WPT systems are used, and other factors including propagation loss due to walls of houses and buildingsthat the Protection requirements in Annex 1 be adopted for the protection of radiocommunication services from emissions of WPT systems;
2	that administrations should implement limits, measures and procedures to ensure that radiocommunication services are protected from the impactharmful interference caused by of non-beam WPTwireless power transmission systems;.]
3	that administrations should consider Recommendations ITU-R SM.2129 and ITU-R SM.2110 for determination of applicable operating frequencies for fundamental radiated emission limits applicable to non-beam WPT systems.

[OPTION 2
[Editor’s note: from Japan Doc. 1A/54, and confirmed by Japan in Doc. 1A/119]
1 that administrations should determine the radiated emission limits by considering the radiated interfering emission field strength from non-beam WPT systems at the input of a radio receiving antenna, the possible separation distances between non-beam WPT systems and radiocommunication receivers in each radio environment where non-beam WPT systems are used, and other factors including propagation loss due to walls of houses and buildings;
2 that the radiated interfering emission field strength from non-beam WPT systems should be less than the environment noise level derived by Recommendation ITU-R P.372-14, for different categories of radio environment, at the input of a radio receiving antenna.]
[Editor's note: from EBU Doc. 1A/109, whereas Japan proposed in Doc. 1A/119 removal of Annexes 1 and 2 and their contents be in a Report.]


[Annex 1

Protection requirements for radiocommunication services operating 
below 30 MHz from WPT radiated emissions
[Editor’s note: from USA Doc. 1A/403, modified by EBU in Doc. 1A/109]:
This Annex provides a summary of the protection requirements for radiocommunication services operating below 30 MHz from WPT-EV unwanted emissions. Details on interference considerations below 30 MHz are contained in Reports:
–	ITU-R SM.2303 “Wireless power transmission using technologies other than radio frequency beam”
–	ITU-R SM.2449 “Technical characteristics and impact analyses of non-beam inductive wireless power transmission for mobile and portable devices on radiocommunication services”
–	ITU-R SM.2451 “Assessment of impact of wireless power transmission for electric vehicle charging on radiocommunication services”.
The impact of WPT systems on such services operating above 30 MHz have yet to be studied.
TABLE 1
Protection requirements for radiocommunication services operating below 30 MHz 
from WPT unwanted radiated emissions
	Service
	Band
	Protection requirements
	Reference

	Broadcasting
	LF
148.5-283.5 kHz
	Minimum wanted field strength: 66 dBµV/m
Protection ratio: 56 dBa 
	WP 1A/462 (2015-2019)

	Broadcasting
	MF (AM)
526.5-1 606.5 kHz
	Minimum wanted field strength:
54 dBµV/m in ITU-R Region 2
60 dBµV/m in ITU-R Region 1 and 3
Protection ratio: 56 dBa
	WP 1A/462 (2015-2019)

	Broadcasting
	MF (HD Radio)
530-1700 kHz
	Minimum wanted field strength:
41 dBµV/m in ITU-R Region 2
Protection ratio: 28 dB
	WP 1A/462 (2015-2019)

	Broadcasting
	HF
2.30-26.10 MHzb
	Minimum wanted field strength:
47 to 40 dBµV/m, depending on the sub-bandd (see Reference hereafter)
Protection ratio: 27a
	WP 1A/462 (2015-2019)

	Amateur
	135.7-137.8 kHz
472.0-479.0 kHz
1 800-2 000 kHz
3 500-4 000 kHz
5 351.5-5 366.5 kHz
7 000-7 300 kHz
10 100-10 150 kHz
14 000-14 350 kHz
18 068-18 168 kHz
21 000-21 450 kHz
24 890-24 990 kHz
28 000-29 700 kHz
	
	

	Aeronautical mobile
	2, 3, 4, 5, 6, 8, 10, 11, 13, 15, 18, 22, 23
	
	

	Aeronautical radionavigation
	190 kHz, 535 kHz, 75
	
	

	Radiolocation
	5, 8, 9.2, 12, 13, 16, 24.5, 25
	
	

	Radio astronomy
	13.36-13.41
25.55-25.67
	
	

	Standard Frequency and Time Signal
	60 kHz, 77.5 kHz
	
	

	(a)	When the WPT harmonics are aligned with the broadcast frequency raster a relaxation of 38 dB of the protection ratio can be tolerated – See noting t) and Annex 2.
(b)	The HF broadcasting band (Band 7) is divided into 14 sub-bands: 2.30-2.495, 3.20-3.40, 3.90-4.00, 4.75-5.06, 5.80-6.20, 7.20-7.45, 9.40-9.90, 11.60-12.10, 13.57-13.87, 15.10-15.83, 17.48-17.90, 18.90-19.02, 21.45-21.85 and 25.60-26.10 (all in MHz).]





[Annex 2

Mitigation measure by specific frequency selection
Report ITU-R SM.2451 provides detailed indications on the significant improvement of the protection of AM Radio reception from the impact of a WPT system if its operating frequency can be chosen and fixed to be a multiple of 9 kHz or 10 kHz. It can be seen that if the WPT operating frequency and its harmonics are plain sinusoids (are un-modulated) and close to the broadcast raster frequencies they can be up to 38 dB stronger without having an audibly detrimental effect on the demodulated audio from the receiver. To obtain this benefit, the offset between every significant harmonic and the corresponding raster frequency has to be less than about ±50 Hz. If the highest significant harmonic is, for example, the 12th, the frequency of the fundamental will have to be set and controlled to within about 4 Hz. In the case of a medium power WPT device operating in the range 79 kHz to 90 kHz, if all the harmonics are to be multiples of 9 kHz (Regions 1 and 3) this limits the choice of the fundamental to either 81 kHz or 90 kHz. Similarly, for the 10 kHz raster (Region 2) the choice is limited to 80 kHz or 90 kHz.]
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