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	Purpose/Objective: The purpose of this fact sheet is not to provide another redundant contribution on this topic to ITU-R WP1A but rather to propose continuation of the U.S. Delegation’s previous position on this document and to provide helpful information to the U.S. Delegates for the next meeting on this topic.  It is anticipated that contributions from other Sector Members or Delegations might be made towards this document so the US delegation should have appropriate information on hand to determine appropriate positions and responses to those contributions.

	Abstract:  The U.S. previously proposed to suppress this document or at most continue working on the document only as a Report.  At the meeting it was determined to continue work on the document with consideration as a Report although no further substantive updates were made to the document.

In previous contributions on this document, including in Japan’s November 2020 contribution (duplicated from their own previous contribution), some members and delegations have suggested that limits be based on ITU-R Recommendation P.372 Man-Made Noise (MMN) levels.  Fundamentally this suggestion is flawed due to the fact that levels in ITU-R P.372 are based on statistical median measurements of white-gaussian noise (WGN) only, with all single-carrier noise (SCN), and impact noise (IN) removed as indicated in ITU-R Recommendation SM.1753, which is the basis for the MMN levels.  Furthermore, these P.372 measurements are taken over several seasons and across 24-hour periods to obtain the statistical results.  Instead, ITU-R Recommendation SM.329 covers “Unwanted emissions in the spurious domain” and indicates methods of measurements which are more common to EMC measurement methods used widely to resolve SCN from radio systems – including short-range devices (SRDs) for which some administrations (though not necessarily the US – except when communication exists in-band) classify WPT.  (Noting also that many administrations consider WPT as ISM).  ITU-R P.372 MMN has the following distinct characteristics in the spurious bands of interest below 30 MHz:
· ITU-R P.372 represents ONLY WGN (not SCN) and ITU-R SM.1753 clearly indicates that both SCN and WGN are important.  ITU-R SM.1753 also clearly states that “it is virtually impossible to find a location that is not at least temporarily dominated by noise or emissions from a single source…” and that “it may be unrealistic to exclude these components from radio noise measurements.”  ITU-R SM.1753 also indicates that “ITU-R P.372 … specifically excludes emissions from single, identifiable sources.”  ITU-R SM.1753 reiterates how important both the SCN and WGN are to radio by noting that, “radiocommunications have to cope with all unwanted signals, whether it is noise or interference, to function properly.  For practical reasons it may therefore be desirable to measure the sum of both.”  Particularly in the HF band, it also notes that, “In the HF frequency band, it is virtually impossible to find a frequency that is free of wanted emissions for the whole 24 h measurement period.”
· The ITU-R P.372 values that are being used by IARU/EBU are based ONLY on man-made noise (MMN) which specifically removes any natural environmental effects.  More particularly, ITU-R SM.1753 states that “Even on one frequency the radio noise level, especially when dominated by MMN, varies depending on time and location.  In frequency bands below 30 MHz, noise levels mainly change over time due to propagation conditions.”
· The ITU-R P.372 WGN MMN values below 30 MHz are based on median values of measurements which occurred in at least 10 locations over 24-hour periods and across multiple seasons.  Specifically, in ITU-R SM.1753, it states that in addition to a standard measurement period of 24 hours, it is important “To take into account variation due to seasons, HF measurements may be repeated a number of times each year.”  This is noteworthy considering that HF propagation conditions change frequently.
· The ITU-R P.372 WGN MMN values are based on RMS measurements – not peak.  The ITU-R P.372 values do not represent the only source of noise and clearly do not represent the dominant source of noise, which is SCN as also indicated in ITU-R SM.1753.
For the benefit of the U.S. Delegation, additional information is provided in the attached document. This information was agreed upon by the attending interested U.S. November 2020 delegates to WP1A.  This information can be used by the U.S. Delegation to assist in discussions and to make any additional clarifications and decisions deemed necessary in the next meeting.
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Considerations for US Contribution on Suppression of Working Document SM.[WPT-EMISSIONS]



This information is provided for additional background on the contribution to help answer questions related to the US contributed proposal to suppress work on a recommendation towards WPT Emissions limits.

Background on WPT

In discussions, there is often a propagated misnomer regarding Non-Beam WPT in general.  Particularly, it should be noted that Non-Beam WPT is based on principles of coupling using evanescent fields (i.e. near-field reactive) which are not intended to be far-field radiators.  The same evanescent fields are used within inductors, transformers, and other components which are common amongst most all electronics.  The idea of transferring kilowatts using an evanescent field is not abnormal and in-fact, the power level of transfer itself is not the primary issue when considering potential interference considerations.  Accordingly, it should be noted that the interference potential of Non-Beam WPT is not primarily caused by the fact that there is wireless power transfer, and in reality spurious emissions are a common and regularly controlled issue for all types of electronics world-wide.  This is especially true for billions of generalized switch-mode electronics which generate spurious emission for efficient power conversion.  The only difference with wireless power transfer is that the evanescent field may not be completely shielded; however, this is primarily an issue for the fundamental frequency and potential harmonics.  Given this, general spurious emission limits should and generally are applied to WPT in the same way they are to other electronics.

The U.S. has proposed to suppress the working document toward a preliminary draft new Recommendation ITU-R SM.[WPT-EMISSIONS].  The discussion in this document provides context based on conversations that continue to occur with ITU-R and other Standard Development Organizations.

Protection of Broadcast Services and Related Emission Limits

Previously in a working document toward a preliminary draft new Recommendation ITU-R SM.[WPT-EMISSIONS] and currently in ITU-R Report SM.2451 (Attachment 4 to Annex 8), EBU and BBC have previously proposed and continue to propose setting recommendations for limits on Wireless Power Transfer in the LF and MF band based on strictly analytical calculations using a protection ratio from ITU-R Recommendation BS.560 of 56 dB (40 dB + 16 dB for worst-case offset).  This protection ratio is then combined with a minimum assumed sensitivity based on ITU-R Recommendation BS.703 in the LF and MF bands.  Unfortunately, this method of analysis results in limits which can be far below the ITU-R P.372 man-made noise levels and which are entirely unrealistic and unnecessary (see graph in US contribution).  Below are some important considerations when applying such a method to find reasonable limits:

1. ITU-R Recommendation BS.560 is based on the interference between two AM broadcast stations.  AM Radio Broadcasts are modulated and therefore have side-lobes and can be indicated as an ITU-R signal type of “A3E” or “A8E” which are very different from single-carrier harmonics or emissions caused by WPT or other general switch-mode electronics which are of an ITU-R signal type “N0N” (https://en.wikipedia.org/wiki/Types_of_radio_emissions).  Accordingly, the protection ratios in BS.560 do not directly apply.  However, in a white-paper, WHP 332, BBC has attempted to make such a correlation (reference information on Plain Carrier Interference to Broadcast Services below).

2. The “40 dB” value used from ITU-R BS.560 is used without correct context and in an incorrect way.  There is significant discrepancy on this value even within ITU-R BS.560.  For example, BS.560 states immediately after indicating a recommended 40 dB protection ratio that “The protection ratio values specified above will permit a service of excellent reception quality.  For planning purposes, however, lower values may be required.  In this respect, proposals have been made by some countries and organizations (See Annex 3).”  Then an immediate Note 2 follows, “NOTE 2- A co-channel protection ratio of 26 dB was used by the Regional Administrative MF Broadcasting Conference (Region 2) for both ground-wave and sky-wave services.”  Note 3 follows and says, “NOTE 3 – Co-channel protection ratios of 30 and 27 dB were used by the Regional Administrative LF/MF Broadcasting Conference (Regions 1 and 3) (Geneva, 1975), for ground-wave and sky-wave services, respectively.”  This is further clarified in Annex 3, Section 6.1 under “RF protection ratios for sky-wave services” “Bands 5 (LF) and 6 (MF)” where it states, “As a result of the studies carried out by the EBU, in bands 5 (LF) and 6 (MF), a co-channel RF protection-ratio value of 27 dB has been proposed and in fact adopted, by the Region Administrative LF/MF Broadcasting Conference (Regions 1 and 3) (Geneva, 1975)”.

· In short, the appropriate values may vary from 26 dB to 40 dB and these represent “excellent reception quality” for AM radio although “lower values may be required” for planning purposes.  It appears that a more acceptable value is “27 dB” as having been adopted by the “Regional Administrative LF/MF Broadcasting Conference”.

3. The additional “16 dB” that is applied is based on one specific offset condition between two broadcast stations.  In reality, the protection ratio varies based on the offset according to Figure 1 in BS.560 and results mostly in protection ratios that are lower than the baseline except for some very specific co-channel offset conditions.  Furthermore, there are four RF protection ratio offset curves yet only the worst-case curve “A” is referenced to obtain the 16 dB value.

4. According to ITU-R Recommendation BS.703 and Note 1 in BS.560, 60 dBuV/m (LF) and 66 dBuV/m (MF) are used in the EU as minimum levels for planning of receiver sensitivity.  BS.703, however, states, “These values are based upon an AF signal-to-unweighted noise (r.m.s.) ratio of 26 dB and are related to a modulation of 30%.”  These sensitivity levels translate to 8.5 dBuA/m (LF) and 14.5 dBuA/m (MF) when considering an SNR of 26 dB.  It is important to recognize that 26 dB is closer to the PR values indicated in Annex 3 of BS.560.  To further support the importance of the noted SNR value, Section 6 in BS.703 indicates that, “the AF signal-to-noise ratio will improve linearly to at least 40 dB, with increasing input signal level.”



Given these issues, it can be summarized that the use of BS.560 and BS.703 for analysis of appropriate limits for WPT are strictly inappropriate and furthermore used out of context.  Specifically, it is incorrect to combine these two recommendations and utilize a 40 dB baseline protection ratio in tandem with the minimum recommended sensitivity of to 8.5 dBuA/m (LF) and 14.5 dBuA/m (MF) when that sensitivity corresponds to an SNR of 26 dB – not a 40 dB SNR that would be more typical for stronger signals.
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Most recently, BBC made a contribution to WP6A for a liaison to CISPR/H which attempted to further justify changing the protection ratio from 27 dB to 56 dB in CISPR’s database (https://www.itu.int/md/R19-SG01-C-0027/en , see Question 1 from CISPR and response).  In this justification, it references BBC’s whitepaper, WHP 332, “Wireless Power Transfer: Plain Carrier Interference to AM Reception”.  This white paper shows that there can be a significant difference in interference to broadcast when the interferer is a plain carrier.  Unfortunately, only a detailed investigation is carried out for conditions where the plain-carrier interferer is within a 50 Hz co-channel offset from the broadcast station and larger offsets remain questionable due to the missing selectivity of the receiver used and noted differences in comparative measurements.  By reviewing the study and looking specifically at Figures 5.1 and 5.2, one could conclude that when the interferer is a plain-carrier, there is a significant advantage such that when the interferer is within 15 dB of the broadcast signal, it is nearly imperceptible and even when it is within 10 dB, the audio remains acceptable though the interferer might be audible.  The Abstract and Conclusions of the white paper; however, only note that, “a relaxation of 22 dB is permissible” for co-channel interference.  The white paper still references the same argument that “40 dB” is a baseline protection ratio (per BS.560) for all other cases and that the minimum sensitivity values indicated in BS.703 are applied in conjunction with that protection ratio.  This, of course, is an incorrect conclusion and does not correlate directly to the study at hand.  Furthermore, the response from WP6A to CISPR/H on Question 1, as contributed by BBC, asserts that the white paper justifies a 56 dB protection ratio despite the fact that the white paper study indicates quite the opposite.  The use of 56 dB for a protection ratio from wireless power is simply incorrect based on the context and assumptions used to arrive at this value.

Conclusion

The United States has proposed that WP 1A suppress the working document toward a preliminary draft new Recommendation ITU-R SM.[WPT-EMISSIONS] given the state of on-going global studies in various SDOs and administrations.  Such a recommendation is both preliminary and unnecessary given the evanescent nature of non-beam WPT and the well-established global limits for similar switch-mode power devices.  Any further interest in this subject should be established in a Report, which is a more appropriate format.  Two such reports already exist for non-beam WPT types, namely ITU-R Reports SM.2451 and SM.2449.










