Draft 1.14a Editing Proposals and Comments
(addressing many of Fin’s comments and other issues relating mainly to the indirect (MIF) method)
Steve Julstrom – March 29, 2010

1.3:   Fin’s comment concerning H-field mention and later deletion

To ensure hearing aid and WD compatibility, it is essential that uniform measurement methods be defined for hearing aid immunity to E- and H- RF fields and WD emission of E- and H-RF fields
.

3.1.1 and 2:  Audio band; Fin’s comment concerning our audio range use

3.1. LISTNUM DEFINITION \* MERGEFORMAT audio frequency: Any frequency corresponding to a normally audible sound wave. (IEEE 100 [B31])

NOTE 1— Audio frequencies range roughly from 15 Hz to 20 000 Hz. This standard generally addresses audio frequencies from 50 Hz to 10 kHz.
NOTE 2— This term is frequently shortened to audio and used as a modifier to indicate a device or system intended to operate at audio frequencies, for example, audio amplifier. 

3.1. LISTNUM DEFINITION \* MERGEFORMAT audio band: The audio frequency range from 15 Hz to 20 000 Hz
. See: audio frequency.
3.1.22:  Fin’s comments 
modulation interference factor (MIF): For an amplitude modulated signal
, the difference, in dB, found by subtracting the signal’s steady state rms field strength
, [don’t understand the comment]SDJ in dB(V/m), from its RF audio interference level, in dB(V/m). 

3.1.28:  Fin’s comment

RF Audio Interference Level:  The rms level, in dB
, of an unmodulated RF carrier that, when modulated by 80% 1 kHz sine wave AM, produces the same level from a weighted square-law detector output as does the modulated RF signal under test when measured with the same weighted square-law detector.
4.3:  SDJ issue
[Delete the last sentence of the paragraph.  It’s out of place there and redundant.]
Product testing threshold

RF interfaces that have low power have been found to produce sufficiently low RF interference potential, so that product testing is not required.   There are two methods for exempting an RF interface from testing.  The first method requires evaluation of the MIF for the worst-case operating mode, as described in section 5.3.3.  A device with an RF interface whose average antenna input power (in dBm) plus its MIF is less than or equal to +17 dBm is exempt from testing for that RF interface.  The second method does not require determination of the MIF.  The RF emissions testing exemption shall be applied to an RF interface in a device whose peak antenna input power, averaged over any interval ≤50 μsec
, does not exceed +21 dBm.
  An RF interface that is exempt from testing by either method shall be rated as M4.  However, assignment of a T-rating category still requires individual product testing of the T-Coil signal.  This qualifying test does not require evaluation of the modulation’s MIF.
5: Fin’s comment

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.
5.1:  SDJ issue (from others’ comments)
Two methods of measuring RF audio interference level, direct and indirect, are presented, both yielding the same result.  The direct method follows a more explicit application of the definition of RF audio interference level. However, most test labs will find the indirect method more readily implementable with available test equipment and will prefer it in practice.: 

5.2.1:  response to Steve B’s comment:
[There is a voltmeter listed to read the probe output through the weighting function.  Direct reading of the probe isn’t necessary if the system has been pre-calibrated.  Looking at it other ways could get very complicated to start delineating.]

5.4.1.1 pre-test procedure:  SDJ issue (from others’ comments)

[Add to end of section:]

For the indirect method, perform the following step:

3) Determine the Modulation Interference Factor (in dB) for the specific modulation characteristic to be tested using the procedure of Annex C.4
Figure 5.2 pre-test instructions flow chart:  SDJ issue (from others’ comments)
[Add to the beginning of the second block:]

Direct method only:

[Add to end of the last block:]

Proceed to test instructions per subclause 5.4.1.2 or 5.4.1.3
Figure 5.3:  SDJ issue
[Change the third bullet point of the third block:]

Record RF Audio Interference Level in dB(V/m)
Figure 5.3 caption:  SDJ issue (from others’ comments)
Figure 5.3—WD near-field emission scan direct measurement flowchart

5.4.1.3 indirect measurement:  SDJ issue (from others’ comments)

[Immediately following the section heading, repeat figure 5.3 (new figure 5.4), but with the caption:]

Figure 5.4—WD near-field emission scan indirect measurement flowchart

[and change the third bullet point of the third block:]

Record RF Audio Interference Level steady state rms field strength in dB(V/m)
[and change the fourth block:]
Add the Modulation Interference Factor in dB to obtain the RF Audio Interference Level in dB(V/m)

Identify and record the category

Per subclause 5.4.1.3 and subclause 5.4.1.2 (9-10)
5.4.1.3 (cont.) last paragraph, 2nd last sentence:  SDJ issue

[Remove the sentence, which is now redundant (see 5.4.1.1 addition above):]

The Modulation Interference Factor (in dB) for the specific modulation characteristic, is determined using the procedure of Annex C.4.  
Table 8.3, footnote 51:  SDJ issue
[Remove footnote.  RF audio interference level is defined elsewhere.  The footnote’s wording is circular and adds confusion.]

A.2:  Fin’s comment, then SDJ issue
The grid is centered on the audio frequency output transducer of the WD (speaker or T-Coil
).  If an auxiliary magnetic source [The WD does not have a T-Coil so we shouldn’t call it that.]  is used to produce the T-Coil signal and its primary axial field component location is in an excluded sub-grid, then the grid shall be centered on that axial field location for the purposes of T-Coil mode RF emissions rating.
C.4:  Fin’s comment
It is important to emphasize that the MIF is valid only for a specific fixed and repeatable modulated signal amplitude modulation characteristic
.   [Point well taken, but we could tie ourselves in knots getting too wordy here.]
C.4: SDJ from other comments

As a check on the procedure, the MIF for the specific modulation consisting of a 1 kHz, 80% AM signal is -1.2 dB, which is the ratio in dB of the average power of the unmodulated carrier to the average power of the modulated carrier (10*log(Punmod/Pmod), or equivalently the ratio in dB of the rms level of the unmodulated carrier to the rms level of the modulated carrier (20*log(Lunmod/Lmod).  The MIF for a 1/8 duty cycle, 217 Hz pulse-modulated signal (basic GSM) is +3.3 dB.  (Actual GSM WD measurements could be slightly higher.)  Results for other arbitrary pulse modulation patterns and arbitrary sine wave amplitude modulations are as shown in the following tables:

	PULSE MODULATION
	MIF

	0.5 msec pulse, 1000 Hz repetition rate
	-0.9 dB

	1 msec pulse, 100 Hz repetition rate
	+3.9 dB

	0.1 msec pulse, 100 Hz repetition rate
	+10.1 dB

	10 msec pulse, 10 Hz repetition rate
	+1.6 dB


	SINEWAVE MODULATION
	MIF

	1 kHz, 80% AM
	-1.2 dB

	1 kHz, 10% AM
	-9.1 dB

	1 kHz, 1% AM
	-19.1 dB

	100 Hz, 10% AM
	-16.1 dB

	10 kHz, 10% AM
	-21.5 dB


These MIF results for a given amplitude modulation characteristic should remain consistent at any signal level within the operating dynamic range of the test system.  Large magnitude MIF measurement places greater requirements on the test system dynamic range.
C.6, Table C2:  SDJ issue
[Fill in the rest of the frequency response table for clarity, even though the numbers are the same as the neighboring column.]
C.6, Table C3:  SDJ issue

[Remove the third significant digit from the entries in the Weighting Gain column:]

	SIGNAL INPUT
	WEIGHTING GAIN

	0.5 msec pulse, 1000 Hz repetition rate
	0.47 ±3%

	1 msec pulse, 100 Hz repetition rate
	0.28 ±5%

	0.1 msec pulse, 100 Hz repetition rate
	0.12 ±10%

	10 msec pulse, 10 Hz repetition rate
	0.17 ±15%


D.3:  Fin’s comments
[Perhaps this RF spec should cover only the frequency range of the spectrum of the signal being tested?  Other calibrations could be valid at other frequencies/frequency bands.]
Response flatness over tested RF frequency range: ±1.0 dB

Uniform response to amplitude modulations from 50 Hz to 10 kHz: +/-1 dB, referred to the detector output
.
Figure D.11:  SDJ issue
[The lower of the two frequency response graphs should be deleted.]
D.18:  Fin’s comment

Voltmeter, true rms DC
The voltmeter used to measure the voltage after the temporal weighting filter shall measure the average DC 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.

Input impedance: ≥ 100k Ω
Frequency range: 10 Hz to > 10 kHz

Averaging time: 0.1 sec and 3 sec

Input sensitivity: 0.7 mV or better

Accuracy: ± 3%

I.7 OFDM:  SDJ issue
[It seems as though this section was copied and pasted from Wikipedia.  Do we have any sort of copyright or attribution issues here?]
Figure K.1 Summary Report:  previous issue
[This needs updating.]
� The averaging time was determined by the inverse of 20 kHz, the top of the audio frequency band.


� The two methods use two different measurements of power.  The first method which applies the MIF utilizes a longer average to the power, as more fully described in Clause � REF _Ref254260512 \r \h ��5�, that the second method, which is a peak power, using a relatively short averaging time.





�PAGE \# "'Page: '#'�'"  ��WD emmission of E-field only (--> eliminate H in all places and add rationale)


�PAGE \# "'Page: '#'�'"  ��The audio band requirements are limited in this standard to 50 (100) Hz – 10 kHz


�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: '#'�'"  ��The RMS level?


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


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


�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: '#'�'"  ��for the RF signal. (I suggest to use all the dB quantities for this device for the RF input quantity. The slope would then deviate max. 0.25 dB from the square law.


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


�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.
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