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Introduction
Rel. 10 WI “EAAT,” originally proposed in [1], is approaching the end of its planned schedule [2]. This WI “overhauled” the terminal acoustics specifications, which did not undergo this kind of large-scale revisions frequently, with numerous corrections, changes, or insertions. In this contribution, we outline the accomplishments of this WI and explain an urgent necessity of continuing work that will complement the outcomes of this WI.
As the next phase of WI “EAAT,” we propose an industry-wide experimental verification of the updated specifications with state-of-the-art commercial terminals, which may also be used to investigate whether there exist further opportunities to reflect the acoustic conditions of contemporary terminals. Such a verification needs to be initiated and completed in a timely fashion to stabilize the specifications before introducing further requirements and test specifications for SWB or FB, which will be necessitated as WI “EVS_Codec” [3] also approaches its completion.
Expected Changes from WI “EAAT”
To fulfil its key objectives of aligning the specifications from standardization bodies such as 3GPP SA4, ETSI STQ, GCF CAG, and CTIA, and reviewing the set of existing acoustic tests to determine if there is a need for new testing specifications, WI “EAAT” will change 3GPP TS 26.131 and 26.132, to a larger extent than many previous transitions between two releases. Numerous changes simultaneously requested, however, can incur serious challenges in the terminal design and development process, if they are combined with a need to apply the new specifications at an early stage.
Adoption of New Terminal Acoustics Specifications

Since the releases of V3.0.0 of TS 26.131 and 26.132, each new release typically contained only a few changes which had absorbable impact on other testing procedures. Terminals meeting the new specifications could be built shortly after the specifications were frozen. In case when the new specifications exhibited hidden limitations, the problems could be isolated and fixed promptly. Introduction of wideband acoustic requirements, in Rel. 4, brought a relatively large amount of changes but the service was not commercialized in a meaningful scale for a few more releases. Therefore, even if neither testing equipments nor acoustic components for the new specifications were available during the standardizations, little difficulty was encountered by the industry in adopting new terminal acoustics specifications.
However, inspection of the on-going draft CRs of WI “EAAT” shows that the industry may not be able to expect such a smooth transition this time. The key challenge will be to verify at an earliest stage whether the new specifications, after such a large-scale change, can be met by a wide variety of commercial terminals built with existing or implementable technologies while supporting contemporary designs and industrial materials.
Necessity for Accelerated Verification
Such a verification should be completed within a limited time period due not only to the urgent requirements for as high speech quality as possible, but also to the necessity of stabilizing the specifications before new requirements for higher sampling rates such as SWB or FB are introduced. As explained in [4], EVS is considered as an essential feature that can exhibit the capability of LTE networks and completion of WI “EVS_Codec” is likely to trigger new works on its acoustic requirements. Early verification of NB and WB requirements will enable SA4 to focus on the new works, which are also expected to have a significant impact on the terminal acoustics.
Draft New WI “Verification of Enhanced Terminal Acoustics Specifications (VETAS)”
Current situations of the industry, facing the need of absorbing a large amount of changes in a very limited time period while meeting diverse requirements on handset design and capability, necessitate SA4 to consider any conceivable measures to accelerate the verification of Rel. 10 terminal acoustics specifications. To timely address these issues, we propose a Rel. 11 Work Item whose procedures are outlined below.
Proposed Procedures of WI “VETAS”
1. Communicate with other SDOs which may refer to TS 26.131 and 26.132, such as GCF CAG, such that they postpone using Rel. 10 specifications until SA4 completes the verification.
2. Each participating terminal vendor prepares two identical sets of commercial 2, 3G terminals introduced, for example, in 2010 and 2011 to European open market. Each terminal in one set should have similar acoustic characteristics as its counterpart in the other set. The set may consist of different terminal types, such as bar, clam-shell, or slider, with a wide range of width, height, and depth, or performance and price such that terminal acoustics are covered as widely as possible.
3. As soon as the testing equipments satisfying new specifications become available, each vendor tests one set, Set 1, with agreed test cases of Rel. 9 and 10 specifications. Calibrated for Rel. 9 and the agreed market or acoustic conditions, the terminals may pass test cases of Rel. 9 relatively easily but may fail more frequently in Rel. 10.
4. A testing laboratory, preferably consisting of a company or companies other than the terminal vendors, tests Set 1 of each terminal vendor again with Rel. 9 and 10 specifications, and compares the results with those from step 3. Different understanding of testing methods among vendors, if any, may be located and equalized during this procedure. Likewise, ambiguous descriptions of testing methods or conditions, if any, may be identified and clarified. Adjustment of testing equipments of vendors and testing laboratory, if necessary, needs to be made at this step.
5. Each terminal vendor tests another set, Set 2, with Rel. 10 specifications under modified testing methods or conditions, if during step 4 such changes were agreed.

6. For each terminal, the vendor performs intensive re-calibration or component upgrade to pass the unmet test cases, if any. Meeting some unmet cases may leave others, which were met previously, unmet. After enough enhancements, another round of testing with Rel. 10 specifications is performed and unmet test cases, if any, are identified.

7. Testing laboratory tests Set 2 of each terminal vendor with Rel. 10 specifications and compares the results with those from step 6.

8. Based on the results of step 4 (Rel. 9) and 7 (Rel. 10), identify hard-to-meet test cases and adjust the parameter values, testing methods, or conditions, if necessary. Even in case some test cases remain unmet after re-calibrations or component updates, they may still be accepted as valid if complete re-design of the terminal or employment of new acoustic device is expected to facilitate the tests.
9. Inform the SDOs in step 1 that Rel. 10 specifications are now ready to be referred to.

Conclusions

Transition of TS 26.131 and 26.132 from Rel. 9 to 10 may require unprecedented efforts to adapt to the abrupt changes in terminal acoustics within a limited time period. The proposed approach may alleviate such challenges and accelerate the verification and adoption of the new terminal acoustics specifications from WI “EAAT.” In addition, intensive assessment of the new specifications with a wide variety of commercial terminals may identify further opportunities to reflect the diversity of contemporary terminals.
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