TSG SA4#75 meeting
Tdoc S4 (13)1039
23-27 Sept 2013, Vancouver, Canada 


Source:
Sony Mobile Com. Japan, Inc
Title:
ART_LTE - Frequency responses for super-wideband
Document for:
Discussion
Agenda Item:
9.5
1 Introduction
Acoustic requirements and test methods are to be developed the ART_LTE-SUPER building block. The status is re-capped in the following;
In [1], it is concluded:
“Due to practical issues using real-ear instrumental methods or subjective methods for compliance testing, we agree that using the existing coupler/HATS method and extend it to higher frequencies is the only practical solution. However, we recommend that the requirements and methods are constructed with the known limitations in mind and that the limitations are clearly stated in the relevant specifications. High-resolution curves are misleading and should be avoided. Above ~8 kHz, it would make sense to average over a large frequency range, such as an octave. A reasonable ambition level is to be able to detect whether a device is super wideband rather than wideband.”

An important step was taken when HATS Recommendation ITU-T P.58 was updated so that several tables include characteristics for the super-wideband range. This means measurements can be made with some level of traceability, however, one should note what ITU-T SG12 states in their LS [2]:
“It is important to note that SG12 currently lack data that will support a proper evaluation of the acoustical impedance presented by the HATS Ear Simulator beyond 8kHz as well as the means to determine the correlation between the HATS Ear Simulator and that of humans in the frequency range beyond 8kHz. Therefore the solution that has been described above should be seen as a temporary solution until such information becomes available.”

And for the mouth simulator:

“It is important to note that the directional performance of the Mouth Simulator beyond 8kHz is currently a topic for further study since SG12 currently lack data that will allow specifications to be provided beyond 8kHz. The same is the case for performance of the Mouth Simulator behind the lip plane.”

The present document is a suggestion on how to move forward given the present status.
2 Suggestion
We should not, in the source’s opinion, trust the relevance of a high-resolution measurement curve. But the measured total energy at high frequencies compared to mid frequencies will likely provide some useful information. It is therefore suggested that a super-wideband device:
· complies with the wideband requirements for sensitivity/frequency characteristics (whatever is contained in these wideband requirements has been under discussion but this is a different topic)

· is considered capable of rendering the super-wideband range if there is sufficient sensitivity in the top octave compared to the average sensitivity of the three “preceding” octaves. Thus, the 8-16 kHz band will be compared to the 1-8 kHz band. As usual, the total measured power in a frequency band is divided by the total power of the stimulus in the same band. The sensitivity of the 8-16 kHz band should be similar to the sensitivity in the 1-8 kHz band or possibly have some offset. Relevant offset and tolerances should be determined in a following next step. The lower limit should be selected so that devices which “sound like wideband only” are not passing the super-wideband acoustic requirements. 
The second requirement can be summarized as:
S1 = sensitivity in the 1-8  kHz band

S2 = sensitivity in the 8-16 kHz band

x = an offset that might be zero (TBD)

S2 should be equal to S1 + x within a tolerance of +y/-z dB.
3 Considerations

The lower limit for the first frequency band is suggested at 1 kHz mainly to have a similar interpretation over use cases including those where low-frequency output is limited, like normally for hand-held handsfree. Also, if we include the low frequencies, a bass-boost headphone would be required to have a boost above 8 kHz as well. Pros and cons of other selections of frequencies can of course be discussed.
When setting the limits for the sending direction, the sound field behind the lip plane of humans and HATS should be considered. However, as there is currently lack of such data, designers will need to rely heavily on subjective testing of the specific products when balancing the frequency response.
SA4 will select a diffuse-field compensation curve. The nature of this curve will have some influence on what the tolerances should be.

At last, once the EVS characteristics at relevant operating points are known, some adjustments to the frequency response requirements may have to be made.
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