3GPP TSG-SA Codec Working Group
Tdoc SMG11/S4 199/00
Ad-Hoc drafting session on Acoustics: May 3, 2000, London, United Kingdom



Source:
Nokia

Title:
Measurement environments and test methods for hands-free UE

Document for:
Approval

Agenda Item:
XX

1. Introduction

Nokia feels it is important acoustic tests are conducted in realistic environments, so that the performance experienced by the end-user user is revealed.

To this end, we feel that the environmental conditions in which hands-free type terminals are tested should be properly specified.  Measurements should be made in one-twelfth (1/12th) octave intervals, and not one-third  (1/3rd) octave intervals.   one In general, it is felt that the sensitivity/frequency characteristics of hands-free equipment should be measured in an anechoic environment, and that assessments of acoustic echo control should be made in environments with acoustic reverberation characteristic of their anticipated usage environments.

2. Measurement test method for hands-free user equipment: frequency resolution.
In TS 26.132 v0.0.2, §7.3.4 External handsfree UE sending part (b) and § 7.4.4 External handsfree UE receiving part (b), it is specified that measurements should be made in one-third octave intervals.  Nokia feels that measurement in one-third (1/3rd) octave intervals is too course frequency resolution.  Measurement in such course frequency resolution is insufficient to reveal problems in hands-free equipment.
Nokia proposes, therefore, sending and receiving sensitivity/frequency characteristics of all types of hands-free user-equipment is measured in one-twelfth (1/12th) frequency intervals.
3. Measurement environment for determination of sensitivity/frequency characteristics 

Current wording of test environment conditions for hands-free type terminals in §6.1.1 of TS 26.132 is as follows:

Hands-free type terminals generally should be tested in their typical environments of application.

According to our interpretation of this description, this requires the hands-free terminal to be placed in an acoustic environment equivalent to that of its anticipated application.  For example, a car/automotive hands-free UE should be installed in a car for measurement of receive sensitivity/frequency characteristics.  Nokia feels that testing in the this manner is inappropriate for nearly all types of  hands-free UE.

Loudspeaking electroacoustic transducers provide natural audio reproduction to the human ear by allowing influences on the overall of the frequency characteristic by:

a) Diffraction associated with the listener’s head, pinnae, and middle ear.

b) Echo and reverberation associated with the acoustics of the room or environment in which the loudspeaker and listener are situated.  

In general, (a) above contributes to the listener’s subjective estimation of the direction of arrival of the sound from the loudspeaker.  This effect is highly directionally dependent, and different influences in the frequency characteristic are associated by the brain with different directions of arrival.
  The latter of these effects,  (b) above, contributes to the listener’s appreciation of the acoustic characteristics of the listening environment in which he or she is situated, i.e. its size and the absorptivity of its wall surfaces. 

Hands-free UE made to pass the receiving sensitivity/frequency characteristic specified in Table 4, §5.4.4 of TS 26.131 when measured in a non-anechoic environment will have to compensate for the frequency characteristic of the room.  This is against the principle loudspeaking audio reproduction, and what is practicable with mass-produced consumer products.  To design loudspeakers which compensate for room frequency characteristics is a priori impossible, as it can only be achieved for a small area in the room, and only when both the room’s acoustics and the position of the loudspeaker therein are known exactly.  Even under these limited circumstances, room compensation can be achieved only in closed-loop systems, where the output of the loudspeakers in a room in known.
  This is generally true, even if the loudspeaker’s response is considered in relatively course frequency resolution, for example one-third and single-octave band frequency intervals.

It is proposed, therefore that testing of sending and receiving sensitivity/frequency characteristics of all types of hands-free UE be tested in a free-field environment, or anechoic room.

4. Measurement environment for assessment of acoustic echo control.

Nokia expects that assessments of acoustic echo control are made in a reverberant environment, typical of the environment of application.  Nokia feels, however, that it is important for the acoustics of such reverberant environments are clearly specified.  

Nokia invites opinions from other delegates regarding how such an environments should be specified for different types of hands-free UE.
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