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------------------------- START OF CHANGE 1 -------------------------
[bookmark: _Toc18518915]6.2	Conclusions on handset mode 
[bookmark: _GoBack]Clause 5 of the present document reports on investigations of different noise field simulation methods for various testing purposes. The feasibility study FS_ANTeM resulted in the following main findings, which are based on the analysis of several round robin experiments:
-	Beside the noise field simulation according to ETSI ES 202 396-1 [4] (denoted as ES202), which is currently used for ambient noise testing in TS 26.132 [3], .several variants of the more recent method according to ETSI TS 103 224 [5] were investigated:
-	The eight-channel system (denoted as TS103-HS) was designed in particular for handset testing, with several recording/reproduction microphones close to typical input microphones of mobile phones and an automated procedure for calibration/equalization. However, since different noise recordings than currently specified in TS 26.132 [3] are required for this system, it may be difficult to achieve equivalence to ES202 (e.g., regarding measurement results and performance requirements).
-	In order to re-use the binaural noise signal of ES202 and to keep the advantages (like e.g. the automated equalization procedure) of the TS103-HS methodology, several so-called flexible configurations according to ETSI TS 103 224 [5] were investigated as well. Up to three loudspeaker setups were used per lab (denoted as TS103-4.0, TS103-4.1 and TS103-8.0).
-	When analysing purely the sound field reproduction accuracy (at the equalization microphones, without devices involved), the method according to ES202 indicated quite large spectral deviations compared to the equalization target. These depend on the type of noise, the accuracy of the manual equalization procedure and the lab/measurement room.
-	The accuracy of the pure sound field reproduction (at the equalization microphones, without devices involved) could be significantly improved by the introduced methods TS103-4.0, TS103-4.1 and TS103-8.0 compared to ES202. As expected, the accuracy improves from lower to higher numbers of loudspeakers, leading to best reproduction for the TS103-8.0 method.
-	Even though the eight-channel noise field simulation TS103-HS was not equalized to the artificial ear microphones, it provided only slightly worse results for the pure sound field reproduction than TS103-4.0, TS103-4.1 and TS103-8.0. The automated equalization and calibration procedure of all methods based on ETSI TS 103 224 [5] improve the reproduction accuracy across labs.
-	The large inter-lab deviations for ES202 observed in the sound field reproduction is not fully reflected in the results of the round robin test conducted with mobile phones in different bandwidth modes. A possible explanation could be that the noise reduction built into the mobile devices are not as sensitive as expected to differences in spectral magnitude and/or diffusivity of the noise field. Even though in some cases the absolute variance is rather small and might not be crucial regarding e.g., a possible fail of the test; in many other cases, the ES202 method provided higher variance across labs compared to the other simulations.
-	When comparing S- and N-MOS obtained in the round robin test by the ES202 simulation (real devices, different bandwidth modes) to the methods TS103-4.0 and TS103-4.1, equivalent per-device results (averaged across noise types) are obtained. In some isolated cases, some outliers caused by the ES202 method could even be identified and were not present with TS103-4.0/-4.1.
-	Even though the method TS103-8.0 provides the best sound field reproduction, results for S- and N-MOS are too optimistic compared to ES202 (and to TS103-4.0/-4.1 as well). A possible explanation for this could be that the sound field is quite accurate at the DRP, but also seems to cause a quite different sound field at the input microphones of the handset device under test.
-	Analysis of S- and N-MOS with the eight-channel noise field simulation TS103-HS obtained similar, but not equivalent results. The per-DUT performance shows a shift to ES202, but the rank order is in general maintained. This may be explained by the different noise types used for the TS103-HS system. Different types or numbers of noises could lead to results closer to the ones obtained by the currently used ES202 method.
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