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1 Introduction
Recognising the advantages brought by wideband speech to conversational voice services, 3GPP has been working for long time on this item. To obtain the genuine wide band speech quality, the whole communication chain has to be considered. AMR-WB codec offers a good solution to compress wideband speech. However, the overall quality could be altered if the terminal is not well designed from the acoustic point of view. 3GPP has already conducted a work on this issue. Requirements (TS 26.131) [1] and test methods (TS 26.132) [2] for narrow band and wide band terminals are already addressed within 3GPP.
The terminal's performances play a key importance in the quality of perception. Subjective tests have shown that terminal acoustic effect contributes about 50% to the obtained tests results. In its actual version, the defined requirements in TS 26.131 do not allow obtaining the optimal wide band quality. Indeed, there exists already narrow band voice mobile terminal for which the acoustic is optimally designed for the support of multimedia audio quality. Then the situation may occur where the quality of wide band voice obtained with AMR-WB over a labelled wide band terminal respecting the actual requirements (TS 26.131) is not better than the quality for narrow band voice obtained with AMR over a well acoustically designed narrow band terminal.
This proposal aims to give a short analysis and possible enhancement of these requirements and test methods that could better address wide band terminals issues. The contribution gives more discussion in section 2 about this issue based on the analysis presented in the annex.

2 Discussion

The analysis given in the annex emphasizes the following points:

· TS 26.131 [1] and TS 26.132 [2] are originally narrow band standards suitable for narrow band terminals. Wide band is rather new and applies to terminals with an advanced conception. It is necessary to adapt measurement methods to this fact.

· Requirements in those standards are not sufficient to ensure the level of audio quality necessary for a wide band terminal to stand out from a “normal” narrow band terminal. Supplementary tests are necessary, and some existing ones (for example receiving response curves) are to be hardened off.

· Recently new STQ standards have been published: ES 202 737 to 740 [3] [4] [5] [6]. Those standards concern VoIP terminals but most requirements and test methods could be relevant for 3GPP terminals as well and consistency between those ETSI standards is needed (e.g. fixed/mobile convergent terminals).

Without those actions, some terminals implementing AMR-WB codec could be claimed as having wide band, capabilities without showing sufficient improvement of electro-acoustic and electronic parts. As a result, expected service quality improvement as perceived by the customers would not be achieved which may produce very negative business consequences. In some cases extension of frequency without suitable terminal related capability can even induce lower perceived quality.

The Annex section gives a first analysis of some of the most important points among requirements and test method (mainly responses curves and distortion). Only wideband characteristics have been considered, but some changes should also be applicable to narrow band requirements and tests methods. This first analysis shows that some work to update TS 26.131 and TS 26.132 needs to be carried out in order to ensure sufficient end to end quality for 3GPP voice services and more specifically for wideband voice services that should be deployed and commercialized in a very near future.
3 Proposal
Based on the results of a first analysis of TS 26.131 and TS 26.132 provided in Annex, it is proposed to start work to update these specifications with purpose to

· Ensure that 3GPP terminal quality requirements and test methods answer the expected level of quality especially for wideband voice services

· Ensure that these specifications are consistent with the one produced by ETSI/STQ for VoIP terminals

It is consequently proposed to have this work done jointly with ETSI/STQ (or in very close cooperation) and so to liaise with ETSI/STQ to inform them of this work and make this proposal if agreed by 3GPP/SA4. It should be noted that ETSI/STQ are offering support and cooperation for this issue as indicated in the liaison statement (S4-070641) [7]. It can be suggested that joint ad hoc meetings would be an efficient way to mobilize all the expertise needed and progress quickly enough to be on time for mobile WB voice deployment expected next year.

4 Annex: Analysis of wide band requirements ant test methods in 3GPP standards TS 26 131 and TS 26 132
4.1 Requirements (TS 26 131)

4.1.1 Overall loss/loudness ratings

Comments:

In new version of TS 26 132 calculation of loudness ratings are made using 20 frequencies and no more with 14 frequencies as in narrow band. This modification was not taken in account in TS 26 131, a correction of 3 dB for RLR is still applied and it should be removed.
Proposal:

To give a nominal value for RLR (handset) of 2 dB and not 5 dB.
4.1.2 Idle channel noise (handset and headset UE)
Comments:

For sending, A weighting is not currently used for electrical noise, due to the bandwidth.

Proposal:

To use a C weighting which seems more adapted than A weighting.

4.1.3 Sensitivity/frequency characteristics

4.1.3.1 Receiving for handset
Comments
Limits for receiving frequency response given in TS 26.131:
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Following limits are given in ES 202 739:
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A handset with less than sufficient response curve can be acceptable regarding limits of TS 26.131. Wide band will be asked by users only if difference with narrow band is sufficiently remarkable.
Proposal:

To use more appropriate limits (according to STQ standard).

4.1.3.2 Receiving response for handheld hands-free:
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ES 202 740 give the following limits:
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A hands free terminal with less than sufficient response curve can be acceptable regarding limits of TS 26.131. Wide band will be asked by users only if difference with narrow band is sufficiently remarkable.

Proposal
To use more appropriate limits (according to STQ standard).

4.1.4 Distortion 

Comments:

For sending and receiving, distortion is measured only for one frequency. It is not sufficient to ensure a correct reproduction of voice, especially in wide band.

Proposal:

To make distortion measurement at different frequencies, for example 315 Hz, 400 Hz, 500 Hz, 800 Hz, 1 kHz and 2 kHz can be used. Higher frequencies can be also used for receiving side. 
4.1.5 Other requirements to ensure good quality
Other requirements are given in ES 202 739 and 740, some are quite important to ensure a good quality of terminal in wide band.
For example:

· double talk performances

· Switching characteristics
· Noise rejection
4.2 Measurement methods (TS 26 132)
4.2.1 Sensitivity/frequency characteristics
Comments:

In TS 26 132 when using HATS (with 3.3 or 3.4 ear), which is recommended, a correction DRP to ERP is applied.

In ES 202 737 and ES 202 739 a free field correction is applied.

In both cases target curve is flat, but consequences upon terminal are the following:
In TS 26 131, an accentuation of upper frequencies is required, this accentuation combined with the flat response curve in receiving will give a global response (send + receive) representative of orthophonic response between two users in free air. The accentuation in high frequencies will compensate for diffraction which doesn’t exist in handset to handset communication.

It has some undesirable effects when a communication is established between handset and handsfree, with a double accentuation.

In STQ VoIP standards, target curve is flat for sending, because with application of free field correction in receiving measurement the global curve will be representative of orthophonic response in free field without need of extra accentuation.
Proposal:

To use free field correction for handset receiving curve.

4.2.2 TCLw
Comments:
Handset is measured in free field, which is not representative of normal use.

Proposal:

Measurement can be performed with handset or headset mounted on HATS.

4.2.3 Distortion
Comments:

Distortion measurement in all case is realised using a sine-wave signal. When speech processing systems are used, which can be the case for many handsets terminals, and practically for all hands-free terminals, such a signal is not usable (this issue is already pointed in a note in TS 26 132).

Proposal:

To apply methods given in STQ VoIP standards (with activation signal)
4.2.4 Other measurements to ensure good quality

Other measurements are given in ES 202 739 and 740, some are quite important to ensure a good quality of terminal in wide band.
For example:

· double talk performances

· Switching characteristics

· Noise rejection
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