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*** Start change 1 *** 
[14]
ETSI TS 103 224 (V1.3.1): "Speech and multimedia Transmission Quality (STQ); A sound field reproduction method for terminal testing including a background noise database".

[15]
Recommendation ITU-T P.58: "Head and Torso simulator for Telephonometry".

[16]
Recommendation ITU-T P.502 (05/2000): "Objective test methods for speech communication systems using complex test signals".

[17]
Recommendation ITU-T P.863.1 (09/2014): "Application guide for Recommendation ITU-T P.863".

[18]
Recommendation ITU-T P.1401 (07/2012): "Methods, metrics and procedures for statistical evaluation, qualification and comparison of objective quality prediction models".

[19]
Recommendation ITU-T P. 79 (11/2007): "Calculation of loudness ratings for telephone sets".

[20]
ETSI TS 103 281 (V1.1.1): "Speech quality in the presence of background noise: objective test methods for SWB and FB terminals".

[21]
Recommendation ITU-T P.501: "Test signals for use in telephonometry".
[22]
ETSI TS 103 557 (V1.1.1): "Methods for reproducing reverberation for communication device measurements".
*** End change 1 ***
*** Start change 2 *** 
4.1
Stability loss, Headset UE: Void

4.2
UE Delay, NB & WB Wireless Headset: Void

4.3
NB & WB Echo control ("double-talk") characteristics
*** End change 2 ***
*** Start change 3 *** 
4.4
Free-field measurements for vehicle-mounted hands-free: Void

4.5
Idle Channel Noise, Sending/Receiving of test signal: Void

*** End change 3 ***
*** Start change 4 *** 
5
New Acoustic Tests 

5.1
Time-variant user behaviour
In current terminal testing specifications for handset mode, e.g. according to TS 26.132 [8], only one default positioning of the device is issued. However, since this setup does not reflect typical behaviour of the user, it seems necessary to investigate on positional robustness under silent and/or noisy conditions.

The study presented in clause 5.3 considered multiple positions of a DUT and identified critical test cases. 

5.2
Additional UE usage environments
The background noise simulation system according to ETSI ES 202 396-1 [7] is used for terminal testing in TS 26.132 [8]. Especially for the handheld hands-free mode, the reproduction of the sound field method may be inaccurate at the position of the DUT. For this reason, the improved background noise playback system according to ETSI TS 103 224 [14] was introduced here as an additional method. It provides an automated equalization procedure and be used for handset testing, too. An example for the usage and comparison of this reproduction system is given in clause 5.3.
Another UE usage environment for consideration in terminal testing specifications are reverberant rooms. The upcoming specification ETSI TS 103 557 [22] describes methods for the simulation of reverberation in laboratories. Evaluations of this method are still ongoing.
*** End change 4 ***
*** Start change 5 *** 
6
Conclusions 

This report presented several further analyses and studies related to the terminal testing specification TS 26.132 [8]. 

A large auditory evaluation was conducted to investigate the relation between human perception and echo control characteristics ("double talk performance” according to clauses 7.11 and 8.11 of [8]). However, even though extensive analyses on instrumental and auditory data were carried out, adequate and reasonable requirements for TS 26.131 [13] could still not be derived for this measurement method.

Clause 5 of this report presented several studies regarding new and/or advanced acoustic testing of terminals. 
The usage of alternative and more challenging handset positions as well as the latest state-of-the-art background noise simulation system were evaluated for handset devices. The results indicate that both suggested methods could be considered and adapted in terminal testing specifications as well.

Another study investigated the usage of several speech quality prediction models for noise-suppressed speech. Even though the methods according to ITU-T P.862 [9] and P.862.2 [10] explicitly excluded this application in their scope, they are widely used for this purpose. The systematic score under-prediction of P.862.2 was analysed in ITU-T SG12 and the incorrect transformation of the sound pressure level was found as a reason of the bias; a Corrigendum is expected to improve the performance. Substantial amounts of auditory tests were compared with such metrics, concluding that they provide poor correlation with the subjective data. Even the more recent speech quality prediction method according ITU-T P.863 [6] does not perform well for noise-suppressed speech (ITU-T SG12 is continuing to investigate this method and a revision is expected to improve the performance).

The recently introduced method for assessing the quality of noise-suppressed SWB/FB speech according to ETSI TS 103 281 provides two models (A and B). In order to benefit from the performance of both models, a combined approach is presented as a separate analysis here. The data of two validation listening test databases indicate that the performance of an average model performs better than the single ones and confirms the usage of this approach in TS 26.132 [8]. The commercial availability of both models is expected to allow further investigations and agreement on adequate and reasonable requirements / objectives for TS 26.131 [13].
*** End change 5 ***
