Section 1.3 number 4 From:

Wireless device, RF emissions test: Prescribes the measurements of the near E- and H fields generated by pulsed RF WD in the region controlled for use by a hearing aid.

To:

Wireless device, RF emissions test: Prescribes the measurements of the near E- fields generated by pulsed RF WD in the region controlled for use by a hearing aid.

Section 3.1.22 From:

3.1. LISTNUM DEFINITION \* MERGEFORMAT modulation interference factor (MIF): For a modulated signal, the difference, in dB, found by subtracting the signal’s steady state rms field strength, in dB, from its RF audio interference level, in dB. 

To:

3.1. LISTNUM DEFINITION \* MERGEFORMAT modulation interference factor (MIF): For a modulated signal
, the difference, in dB, found by subtracting the signal’s steady state rms field strength
, in dB, from its RF audio interference level, in dB. 

Section 3.1.23 note 4 from:

3.1. LISTNUM DEFINITION \* MERGEFORMAT near-field region: That part of space between the antenna and the far-field region. (IEEE 100 [B31]: (AP) 145-1993) 

To:

NOTE 1— For the purposes of this standard, the near field is considered to be a distance of no more than 1/5 of a wavelength from the WD at the operating frequency. Therefore, the near field is calculated to be 75 mm for 800 MHz, decreasing to 20 mm for 3 GHz.

Section 5 ¶ 7 from:

The output from the spectral and temporal filters has been designed to be proportional to the interference as heard by hearing aid users.   The level
, in dB, of an unmodulated RF carrier that, when modulated by 80% 1 kHz sine wave AM, produces that same output level from the spectral and temporal filters is termed the RF audio interference level.  The RF audio interference level is used in determining the final category.

To:

The output from the spectral and temporal filters has been designed to be proportional to the interference as heard by hearing aid users.   The RMS level
, in dB, of an unmodulated RF carrier that, when modulated by 80% 1 kHz sine wave AM, produces that same output level from the spectral and temporal filters is termed the RF audio interference level.  The RF audio interference level is used in determining the final category.

Figure 5.1 remove A/m from figure

Section 5.1 last ¶change reference from D5 to D3

Section 5.2.2 Remove 4¶ 

A non-isotropic probe may be used, such as a probe with a coaxial cable to allow both frequency and amplitude measurements. For single-axis probes, the initial scan shall be done in all three axes. In these cases the orientation of the probe and routing of the cabling shall be recorded in the test report.

Section 7.2.1
It is necessary that the magnetic and RF ambient levels 
be low enough as to not significantly affect the intended measurement. In order to achieve these levels, magnetic and RF shielding may be required. In some cases, a full RF shielded chamber may be required to accurately perform the intended measurements.

Section 7.2.4 from:

Specifications and the required response curves for the probe coil are contained in C.6. If the probe coil is not in compliance with A.1 and C.5, then information similar to that contained in the annexes should be provided to fully justify use of the probe and to explain the linearity compensation utilized and identify the probe model number

To:

Specifications and the required response curves for the probe coil are contained in C.6. If the probe coil is not in compliance with C.6 and D.8, then information similar to that contained in the annexes should be provided to fully justify use of the probe and to explain the linearity compensation utilized and identify the probe model number

Section 7.3.3 changed reference from C5 to C.6

Section A.2

Figure A.2 through Figure A.4
 illustrate the references and reference plane that shall be used in the WD emissions measurement.

The grid is 50.0 mm by 50.0 mm area that is divided into nine evenly sized blocks or sub-grids. 

The grid is centered on the audio frequency output transducer of the WD (speaker or T-Coil
).

Section B.2 Updated text from B-3 to B-2 and changed the table number from B-3 to B-2

Section C1.1

The previously mentioned general requirements also satisfy the requirement that the undesired reflections from those enclosures, which are not perfectly anechoic, are suppressed by at least 20 dB. In addition, such anechoic enclosures shall be tested to ensure that any RF leakage from the RF ambient outside the enclosure is at least 10 dB down from the required measurement level.

The calibration requirements for wideband transverse electromagnetic (WB TEM) devices are based on the direct measurement of the field produced in the test zone. A secondary procedure is performed by calculation, using the power into the device and the physical dimensions of the center conductor (septum) separation from the referenced ground plane. See [B2], [B9], [B10], ANSI C63.4, and FCC 47 CFR 20.19.

Section C3

Calibration of RF E-field probes

The probe calibration shall assure that the probe gives an accurate steady-state rms field reading for the modulated field being measured.  Probe systems with an upper video frequency limit >= 10 kHz can be used for direct measurement of the RF Audio Interference Level, if their  video response is ±1 dB from 50 Hz to 10 kHz. Other probe systems measure this quantity indirectly.

Probes used for measuring near-field emissions and calibrating immunity field levels shall be calibrated using the guidelines contained in IEEE Std 1309-2005 or with equivalent alternative methods
. The field pattern shall be isotropic to a tolerance of  ± 20%.

 
. 

Deleted - If probes with coaxial cables are used, the influence of cables on the field shall be accounted for in the calibration In the case where these probes have less than three mutually orthogonal elements, they shall be capable of rotation about their geometric centers to allow calibration and measurement in the three orthogonal axes.

Section C.4

For any specific fixed and repeatable modulated signal, a Modulation Interference Factor (MIF, expressed in dB) may be developed that relates its interference potential to its steady state rms signal level or average power level.  This factor is a function only of the audio frequency amplitude modulation characteristics of the signal and is the same for field strength or conducted power measurements.  It is important to emphasize that the MIF is valid only for a specific fixed and repeatable modulated signal
.  Any change in modulation characteristic requires determination and application of a new MIF.

Section C.5

The intent of this procedure is to assure the consistency of the field levels a hearing aid is exposed to, during immunity testing, over the specified range of test frequencies.  For dipoles constructed per the requirements of this standard the E-field and H-Field will have a fixed relationship
.  Hence, this calibration only calibrates the dipole for E-Field

Section C5.1 bullet 3 changed from HF amplifier to RF amplifier

Section C5.3 change figure number from C-2 to C-1

Section C.6 Change table number from C-3 to C-2

Section C7 change figure C-4 to Figure C-3

Section C9 Change figure C-5 to C-3

Section D.3

The intent of this procedure is to assure the consistency of the field levels a hearing aid is exposed to, during immunity testing, over the specified range of test frequencies.  For dipoles constructed per the requirements of this standard the E-field and H-Field will have a fixed relationship
.  Hence, this calibration only calibrates the dipole for E-Field

Uniform response to modulations from 50 Hz to 10 kHz: +/-1 dB
.

VSWR: ≤1.75

Sectio The dipoles to be used for these tests are resonant balanced half-wave dipoles tuned for maximum free space radiation in the specified resonant frequency band. Each dipole shall be preliminarily scanned at a 
5 mm distance along its axis with a magnetic field probe to check the balance of the currents on the two arms of the radiator
. Current amplitude and distribution along each arm shall be within ± 3% between each arm. The gain of the dipole, as measured in an anechoic chamber using the method of identical antennas, is 
1.8 dBi, . For examples of dipoles below 2.5 GHz, see Figure D.1 and Figure D.2.

n D.4

Return loss: >10 dB 
over specified bandwidth (referenced to 50 Ω)

Element diameter: 3.58 mm nominal
 o.d. 

Section D.4.1.1

For the band from 800 MHz to 950 MHz, a thick dipole (RG-402U, 3.58 mm diameter) cut for resonance between approximately 880 MHz and 900 MHz has a worst-case VSWR ≈ 1.6 in a 50 Ω system 
(PR ≤ 5.3%) without any matching section, i.e., only a balun. This is because the fractional bandwidth is 
relatively 
small. The resonant length for this dipole is 161.2 mm or approximately 161 mm. This causes the dipole to resonate at ≈ 890 MHz.

Section D.4.1.2 Change Table numbers from D3 to D2 and  D5 to D3

Section D4.1.4.1.2 reference section wrong

Section D4.2.1 change Table from D9 to D5

Section 4.2.2 Change table from D11 to D6

a) Section D.5 Frequency range: 698.0 MHz to 6.0 GHz

Section D.8 Change table from D13 to D7

Section D.11
Insertion loss: < 1.5 dB 
over 698 MHz to 6 GHz

Section D13 

a) Frequency range: 0.8 GHz to 3.0 GHz

Section D.14 

a) Frequency range: 0.8 GHz to 3.0 GHz

Section D.15

a) Frequency range: 0.8 GHz to 3.0 GHz

Section D16.2 change tables from D.15 to D.8; D.17 to D.9; D.19 to D.10

Sectio The voltmeter used to measure the voltage after the temporal weighting filter shall measure the average level of the output.  This output may be further low-pass filtered in order to achieve a more steady reading for demodulated signals having an impulsive character with low repetition rates.

Section E.2.2 change table from E3 to E2

Section E.2.3.1.1 At 1900 MHz and 15
 mm separation distance

Section E3.1

RF reflections
± 0.8 dB
Specification
7.2.1
 

Acoustic noise
± 0.8 dB
Specification
7.2.1 

Section E.4 Change table E.5 to E.3

Section F3.2 Change Table F3 to F2

Section F3.3 Change Table F5 to F3

� Human hearing is characterized by several characteristics of the signal, including its spectral and temporal components. The spectral and temporal weighting filters, in Annexes D.6 and D.7,are designed to capture and weight the components of the signal for assessment of its RF audio interference potential to hearing aid users 


� Human hearing is characterized by several characteristics of the signal, including its spectral and temporal components. The spectral and temporal weighting filters, in Annexes D.6 and D.7,are designed to capture and weight the components of the signal for assessment of its RF audio interference potential to hearing aid users 





�PAGE \# "'Page: '#'�'"  ��Does this imply that the MIF for a purely frequency or phase modulated signal does exist, however not for a CW signal?


�PAGE \# "'Page: '#'�'"  ��“steady state rms field strength”: steady state rms = long time RMS, field strength = level (not specifically field strength.


�PAGE \# "'Page: '#'�'"  ��As a conclusion, all measurements are in the near field up to 4 GHz. This does not mean that we are in the far field at higher frequencies however. 


�PAGE \# "'Page: '#'�'"  ��The RMS level?


�PAGE \# "'Page: '#'�'"  ��The RMS level?


�PAGE \# "'Page: '#'�'"  ��This section was originally addressing the non-isotropic H-field probes. It should be removed because the sequential measurement with non-isotropic probes and subsequent component addition would anyway causing substantial errors. This is especially the case for E-field sensors connected to coaxial cables for measurement in the free space near field.


�PAGE \# "'Page: '#'�'"  ��RF ambient levels should not have an influence on the measurement. It is rather the testequipment that might not be immune to RF emissions from the WD. See also later in the uncertainty budget where there is a drastic contribution.


�PAGE \# "'Page: '#'�'"  ��Fig. numbers to be updated (dependent on H-field dipole measurement)


�PAGE \# "'Page: '#'�'"  ��Axial location, but only if the determined location is in an excluded subgrid. 


�PAGE \# "'Page: '#'�'"  ��This definition “from the required measurement level” is critical in view of the new RF Audio Interference Level. Depending on the modulation, it may be very low (e.g. for FM modulation).


�PAGE \# "'Page: '#'�'"  ��Does this belong here?


�PAGE \# "'Page: '#'�'"  ��RF field probes must be able to measure also CW fields. Their RF performance is primarily important. If their output is filtered according to the requirements, then the RAIL can be read directly. 


�PAGE \# "'Page: '#'�'"  ��Alternative methods such as waveguides may be used. Their best-case uncertainty is however smaller.


�PAGE \# "'Page: '#'�'"  ��. E-field probes with coaxial cables connected will not measure with a reasonable precision nor can they be calibrated reasonable for a free space measurement, due to the unknown field distribution of the WD. This is even questionable for H-field probes


�PAGE \# "'Page: '#'�'"  ��This part was relating only to magnetic field probes.


�PAGE \# "'Page: '#'�'"  ��This part was relating only to magnetic field probes.


�PAGE \# "'Page: '#'�'"  ��Modern modulation use noise type coding which is not repeatable according to pure definition. The wording should allow such signals (which is OK if the fluctuations are averaged out).


�PAGE \# "'Page: '#'�'"  ��Dipoles according to the construction do NOT have a fixed E/H relation  in the near field , because they are electrically thick. Also when varying the frequency, the relation changes. The H-field can hence not be determined from the E-field maximum.


�PAGE \# "'Page: '#'�'"  ��Dipoles according to the construction do NOT have a fixed E/H relation  in the near field , because they are electrically thick. Also when varying the frequency, the relation changes. The H-field can hence not be determined from the E-field maximum.


�PAGE \# "'Page: '#'�'"  ��This video bandwidth bases on the load conditions. Are the dB here refering to the video?


�PAGE \# "'Page: '#'�'"  ��Return loss >11 dB


�PAGE \# "'Page: '#'�'"  ��“Shall, 5mm”: in contradiction to D4.1.4.1 (should, 15 mm).


�PAGE \# "'Page: '#'�'"  ��Check compliance with D.4.2.1 (1st sentence)


�Not relevant for this near field application


�Need to determine if a new paragraph(s) are added for additional dipoles or if these can simply be expanded?


�PAGE \# "'Page: '#'�'"  ��An expansion to 6 GHz is not simply possible. A 6 GHz dipole would e.g. be embedded completely within  the  teflon structure of  fig. D-1


�PAGE \# "'Page: '#'�'"  ��Generator D.14 and Power amplifier D.13 are only capable to deliver 3 GHz.


�PAGE \# "'Page: '#'�'"  ��0.5 dB may be too low for long cables. 1.5 dB is sufficient, if the loss is compensated.


�PAGE \# "'Page: '#'�'"  ��6?


�PAGE \# "'Page: '#'�'"  ��6 GHz?


�PAGE \# "'Page: '#'�'"  ��6 GHz?


�PAGE \# "'Page: '#'�'"  ��This volmeter is used in the setup of the T-Coil. The output of the temporal weighting filter is DC, so a voltmeter able to measure frequencies below 10 Hz is required. --> add a DC voltmeter for this purpose. It may be combined with this instrument.


�PAGE \# "'Page: '#'�'"  ��It seems that the distance has been updated, but not the values.


�PAGE \# "'Page: '#'�'"  ��Why are RF reflections having an influence on the audio range H-field measurements? (see also 7.2.1


�PAGE \# "'Page: '#'�'"  ��What is the origin of this noise: From the environment via the microphone of the WD, or audio band magnetic field?





