- 2 -

FG FITCAR-C-16


	INTERNATIONAL TELECOMMUNICATION UNION
	Focus Group On "From/In/To Car Communication"

	TELECOMMUNICATION
STANDARDIZATION SECTOR

STUDY PERIOD 2005-2008
	FG FITCAR-C-16

	
	English only

Original: English

	
	
	Aachen, 27 November 2007

	CONTRIBUTION

	Source:
	Harman/Becker Automotive Systems and AKG Acoustics

	Title:
	Recommendations for Improvement of Microphone Measurements


Chapter 6, Figure 2: 

· Explicit definition of the allowable superimposed ripple voltage. 

· Detailed description of the transmission range.
· Specification of a minimum load resistance is required
Chapter 9, Measurement Parameters and Requirements for Microphones and Microphone Arrangements
· The term “microphone arrangement” should be explained
Chapter 9.1, Microphone sensitivity

· Microphone parameters must be separated from any influence of integration
· It is recommended to determine first the sensitivity in the anechoic chamber and second the sensitivity of the microphone in the vehicle

Chapter 9.1.1, Microphone Sensitivity in anechoic conditions
· Minimum Sensitivity tolerance is required (+/-3dB)
· The definition of the overload point in this section is redundant to Chapter 9.2

· Test signal and level: It is recommended to use a third octave noise signal with a mid frequency of 1kHz in the anechoic chamber. The level of -10dBPa at MRP is to low, 0dBPa is recommended.

Chapter 9.1.2, Microphone Sensitivity in the car

· This chapter is to verify the microphone which fulfils the requirements in Chapter 9.1.1 integrated in the car. 

· The mentioned requirement is no sensitivity parameter.
Chapter 9.2, Overload point

· The “overload point“ describes the “microphone linearity” (at medium sound levels and not at maximum sound levels)

· Due to the reduced sensitivity (300mV/Pa) the overload point should be increased from 15dB to 21dB

· This parameter could be substituted by an accurate definition of microphone distortion.

Chapter 9.3 Microphone Distortion
· The aim for the sensitivity reduction to 300mV/Pa was to increase the maximum sound pressure level. This sensitivity reduction should be considered in the levels for distortion measurements. 
· The mentioned sound pressure levels for distortion measurements are very low. 

· The acoustical measurements of a distortion value of 0.5% with an artificial head is difficult, because the artificial head itself has 0.5% THD at low sound pressure levels

· The parameter “maximum sound pressure level” is missing

Chapter 9.4 Microphone Frequency Response in the Car

· Tolerance mask: the upper limit for 4kHz should be increased to 4dB. This change considers requirements for voice recognition systems
Chapter 9.5 Idle Channel Noise

· This value should be reduced to -72dBV(P) for 300mV/Pa microphones.
Chapter 9.6 Ambient Noise Rejection (in the car)

· The D-Value is determined by the interaction of the microphone parameter “directivity” and the application parameter “distance”. In this context unambiguous recommendations for a  D-Value must consider the distance between speaker and microphone. 
· For single microphones without signal processing we recommend a lookup-table with reachable D-Values measured with a non integrated reference microphone (omnidirectional) versus distance. 
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