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3	Justification
For speech quality evaluation of UEs under ambient noise conditions, the technical specifications TS 26.131 [1] and TS 26.132 [2] provide test methodologies and performance requirements and objectives. For measurements in handset mode, the background noise playback system according to ETSI ES 202 396-1 [3] is used.
Even though this noise simulation technique is widely used in the industry for UE testing, some issues regarding inter-lab reproducibility were reported in the past. In order to minimize such variations, a large number of test conditions are usually averaged to an overall result. In consequence, several test houses and labs reported that the work load (regarding measurement time) is quite high for a single test.
When introducing ambient noise testing for handheld hands-free devices in TS 26.131/132, the more modern and state-of-the art ambient noise simulation according to ETSI TS 103 224 [4] was already considered as an alternative / equal method for the noise field simulation. The superior reproduction accuracy across labs was also shown in a round robin test in 3GPP SA4 [5].
An additional advantage of the noise simulation technique according to ETSI TS 103 224 is the fully automated room equalization procedure, which leads to more accurate and comparable noise fields across different measurement rooms and/or labs. This may allow reducing the amount of test conditions and preserving the same accuracy regarding speech quality requirements at the same time.

4	Objective
This work item will investigate the differences between the two systems for noise simulation in handset mode. The goal is to evaluate if a revision of the existing test methodologies in TS 26.132 for speech quality in ambient noise conditions is needed and/or helps to increase reproduction accuracy. 
To achieve this goal, several steps are planned for the study item:
· Comparisons between the two noise simulation systems have to be conducted with different UEs.
· Beside the two noise simulations, also multiple labs/measurement rooms should be investigated in order to quantify the differences in inter-lab reproducibility.
· Interested parties may collaborate on this topic, e.g. with a round-robin test. In this case, the identical UEs should be evaluated by different labs (and if possible, in different measurement rooms).
· All investigations should be conducted in NB (AMR-NB), WB (AMR-WB) and SWB (EVS-SWB). In case a round robin test is initiated.
· Regarding the noise simulation according to ES 202 396-1, the involved labs should report the result of the equalization procedure and comply with the test guidelines of the specifications.
· For the quantification of inter-lab reproducibility as well as for the possible reduction of noise conditions, the speech quality prediction models according to ETSI TS 103 106 (NB, WB) [6] and ETSI TS 103 281 (SWB) [7] are used. The test descriptions should be identical to the corresponding clauses in TS 26.132.
· The results of these analyses, S-MOS and N-MOS should be reported for each investigated combination of lab/measurement room, UE/bandwidth mode and background noise. 
· Overall results per device collected with the noise simulation system according to ES 202 396-1 are determined as described in TS 26.132, i.e. the average across eight noise conditions. 
· Since the background noise scenarios of ES 202 396-1 are not available for TS 103 224 (two- versus eight-channel recordings – upmixing is not trivial/possible), the noise types for the round robin test or evaluation must be defined/agreed in advance for all contributing parties.
· Beside the proposed procedures, also new/alternative/combined approaches (based on the existing ETSI methods) for noise simulation may be considered. An example could be the combination of the automated equalization procedure of TS 103 224 and the noise types of ES 202 396-1.
Analysis of the collected data:
· For legacy issues, overall results per device collected with the noise simulation system according to TS 103 224 should comply with the results determined with the system according to ES 202 396-1 as close as possible.
· [bookmark: _GoBack]Overall results per device collected with the noise simulation system according to TS 103 224 may be determined as an average across a certain amount of noise conditions. The number of noise types may also be reconsidered. 
After analysing the collected data, a final conclusion can be stated, if an update of TS 26.132 is needed at all. In this case, the report may also recommend a way forward for a revision. Performance requirements and objectives in TS 26.131 should not be changed, which should be considered by the final conclusion. In the upcoming TR, also results from previous studies and investigations conducted in SA4 with ambient noise simulations (e.g., in handheld hands-free mode) may be included.
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