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1. Introduction
At SA4#30 it was agreed that SA4 should co-ordinate the task of selecting a single preferred AMR configuration, i.e. one common Configuration for the AMR Codec Types that can be used on all channels in GERAN and UTRAN.  The harmonisation of AMR configurations for CS Speech in Release 6 would be a valuable enhancement for systems supporting TFO/TrFO. 
In Tdoc S4-040114 the AMR modes 12.2, 7.4, 5.9, 4.75 have been suggested as a potential preferred AMR configuration. This contribution considers the speech quality performance of this configuration compared to one of the existing preferred configurations 10.2, 6.7, 5.9, 4.75 as specified in TFO (TS.28.062). Comparisons are mode using the results of the Performance Characterisation of the AMR Speech Codec as documented in TR 26.975.
2. Existing preferred configurations for the AMR codec types
In TS 28.062 there already exists a set of preferred configurations for the AMR codec types as shown below:
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From this table it can be seen that there are only 2 existing multirate configurations (12/13) and (14/15) that contain either of the top 2 rates (10.2 or 12.2) and could therefore potentially offer equivalent speech quality to the 12.2, 7.4, 5.9, 4.75 configuration already suggested. 
Unfortunately configuration 14/15 is not a very practical solution for GERAN HR channels as the 7.95 mode does not fit into the 8kbit/s sub-multiplexing scheme on the GSM Abis/Ater interface and would therefore be substantially more expensive in terms of operational costs.
It can therefore be concluded that from the existing set of preferred configurations for the AMR codec types, configuration 12/13 provides practically the optimum speech quality for all access types (UTRAN/GERAN HR/GERAN FR) and should be used as the benchmark for any proposed new configurations.
As both configurations contain the same lower 2 rates (5.9 and 4.75), the following section will compare the speech quality performance of just the top 2 rates 12.2 vs 10.2 and 7.4 vs 6.7.
3. Speech Quality comparisons
4. The following test results are taken from TR.26.975. The graphs plot Mean Opinion Score (MOS) versus error condition (carrier to interference ratio) measured in dB. The following note is also taken from TR.26.975
“Important Note: MOS values are provided in these figures for information only. Mean Opinion Scores can only be representative of the test conditions in which they were recorded (speech material, speech processing, listening conditions, language, and cultural background of the listening subjects…). Listening tests performed with other conditions than those used in the AMR Characterization phase of testing could lead to a different set of MOS results. On the other hand, the relative performances of different codec under tests is considered more reliable and less impacted by cultural difference between listening subjects. Finally, it should be noted that a difference of 0.2 MOS between two test results was usually found not statistically significant.”
5. Clean speech performance curve for AMR Full Rate in GSM
[image: image1.emf]Experiment 1a - Test Results
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It can be seen from the above MOS scores that 12.2 does not provide significantly better performance than 10.2. From C/I = 7 dB to C/I = 1 dB, 10.2 provides significantly better performance than 12.2
It can be seen from the above MOS scores that 7.4 does not provide significantly better performance than 6.7. At C/I = 1 dB 6.7 provides significantly better performance than 7.4.
Clean speech performance curve for AMR Half Rate in GSM
[image: image2.emf]Experiment 1b - Test Results
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It can be seen from the above MOS scores that 7.4 does not provide significantly better performance than 6.7. From C/I = 10 dB to C/I = 7 dB, 6.7 provides significantly better performance than 7.4.
6. Conclusions
From the perspective of speech quality the 10.2 rate has been demonstrated to be at least as good as 12.2. 
When deciding on a single preferred AMR configuration 12.2 should not be included ahead of 10.2 for reasons of speech quality.
From the perspective of speech quality the 6.7 rate has been demonstrated to be at least as good as 7.4.
When deciding on a single preferred AMR configuration 7.4 should not be included ahead of 6.7 for reasons of speech quality.
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