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1. Introduction
In conversational applications, terminal acoustic design affects audio quality as much as the speech codec itself. Design constraints for terminal acoustics are already specified in 3GPP in terms of minimal requirements (TS 26.131) and associated measurement methods (TS 26.132) for narrowband and wideband terminals [1, 2].
With the requirements defined in TS 26.131, the actual step in quality from narrowband to wideband may not be enough for end users to perceive genuine wideband quality. To address this problem, a work item has been launched at SA4#47 [3,4] with the mandate to
· Analyze TS 26.131 and TS 26.132, with regard to their suitability to ensure adequate perceived quality for wideband speech services and  interoperability between terminals

· Propose updates of the technical specifications of the requirements and test methods for mobile wideband terminals.
The objective of this contribution is to initiate the technical discussion on this topic and progress the work on updating TS 26.131 and TS 26.132.  
2. Analysis 
2.1. Existing requirements (TS 26.131)
The sensitivity/frequency response curve considered as acceptable regarding limits of TS 26.131 could not sufficiently render real effective wideband sound to the user if its response curve is in the lower part of the defined mask. As a result the difference with narrow band rendering could be too reduced to justify wideband voice services.
As for loudness ratings, in the present standard there is a large tolerance in RLR.
The measurement of distortion is done only at one frequency, which could not be sufficient for wideband speech.
TCLw requirement is increased for taking into account long delay networks and especially for end-to-end voice over IP (VoIP) communications.
Characteristics ensuring correct double talk working in hands free have to be added.

2.2. Existing test methods (TS 26.132)
Measurement methods using HATS are more representative for subjective results. 3.2 ear is not representative for wide band (especially with low leakage) and furthermore is not adapted for small phones where coupling is not possible.
It is more reasonable to use a flat response for sending and a diffuse field correction for receive measurement. “Classical” method uses a flat (when measured relative to ERP) receive response curve (for handset) and a pre-emphasized send response curve to give a good simulation of orthotelephonic frequency response in free air between two locators. In case of communication between handset and handsfree, we obtain a double pre emphasize (first one through send response curve of handset and the second by diffraction upon user’s head).
By using a flat response curve in sending and a flat in receiving with diffuse field correction, we have no more this problem, pre emphasize being ensured by diffuse field correction which applies only for handset or headset measurement.

Some of the measurement methods can be updated (for example, use of activation signal for distortion measurement).
3. Proposals
3.1. Update of requirements (TS 26.131)
New requirements are only for wideband. In a first step, it is assumed that requirement for narrowband are not impacted.
Detailed changes are proposed in the attached revised TS26.131. These changes are summarized as follows:

· New response curves for sending and receiving for handset and handsfree.

· New requirement for distortion (at different frequencies)

· Increase TCLw requirement (for long delay situations)
3.2. Update of test methods (TS 26.132)
We propose to update TS26.132 as follows:

· Systematic use of HATS for measurement (including handsfree)

· Diffuse field corrections for response curve characterization for receiving (instead of ERP to DRP corrections)

· Annex A of P.64 (Table A2) used for Loudness Rating calculation instead of Annex G (Table G1) 
· New test set up (for example softphone)

· Activation signal is used for distortion measurements

· New measurement methods for handsfree tests (double talk and switching characteristics)
 Details can be found in attachment.
4. Open points to be discussed

The current philosophy of TS 26.131 is to specify minimal requirements for acoustic design. One challenge in updating TS 26.131 is to take into account variety of terminals, give enough freedom for manufacturers to design acoustic parts of terminals, and ensure to provide sufficient wideband quality with respect ot this constraints of the terminals.
One trade-off may be to segment into two classes, e.g. "standard" and "improved". "Standard" requirements would guarantee minimum wideband quality with purpose to cope as much as possible with constraints and limitations of all types of terminals including smallest ones. This will give some room to set up enhanced requirements for an improved wideband quality that would be achievable by a subset of terminals having less design constraints (bigger phones, softphones…)
Note that these are open points where we are looking forward to more discussion and input from various companies:

1. Whether to use segmented requirements (i.e. in Standard and Improved)

2. Frequency response limits

In particular, reproducibility becomes an important issue if frequency mask limits get narrow.
3. RLR limits for handheld handsfree

4. STMR values for HATS

5. Whether to introduce double-talk tests (since there is a risk that manufacturers will create products that  cause echo in single talk in practical scenarios).

6. Double-talk test methods (since there are objections against the methods presented in ITU-T P.340)

Technical studies will be needed to progress the work item, for instance to understand how diffuse field will affect loudness requirements.

It may be helpful to organize a dedicated workshop within SA4 to discuss these points.
Attachment description
The attachment contains the proposed revisions to 3GPP TS 26.131 / ETSI TS 126.131 and 3GPP TS 26.132 / ETSI TS 126.132. All revisions appear in revision marks.
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