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The attention of Study Group 12 has been drawn to the performance values for the AMR codec as well as for FR an HR as given in 3GPP TR 26.975 v4.1.0 (2001-09). 

Delayed Contribution D.40 for the current meeting of Study Group 12 contained the proposal to perform the derivation method for Equipment Impairment Factor values as described in Recommendation P.833 and to include such new Ie values into a revised version of Appendix I to Recommendation G.113, or in a future modelling approach in ITU-T Rec. G.107.

In order to be in a position to follow this proposal, it is necessary to gain access to the detailed conditions under which the tests have been performed, and the test results in terms of MOS scores.

Therefore, SG12 kindly requests 3GPP TSG SA4 to make this data available to SG12.

SG 12 currently bases its Recommendations for Ie values of the GSM codecs FR, HR and EFR under transmission error conditions on test results published in 3GPP TR 06.85 v.8.0.0 (2000-06). The document concludes that the values given there may be questionable. SG 12 therefore kindly asks 3GPP TSG SA4 for advice.

___________________
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Question:
8/12

SOURCE*:
TENOVIS (Germany)

TITLE:
DATA FOR THE DERIVATION OF EQUIPMENT IMPAIRMENT FACTORS FOR THE AMR CODEC

___________________

Abstract

This contribution provides performance values for the AMR codec as well as for FR an HR as given in draft 3GPP TR 26.975 v4.1.0 (2001-09). It is proposed to perform the derivation method for Equipment Impairment Factor values as described in Recommendation P.833 and to include such new Ie values into a revised version of Appendix I to Recommendation G.113.

AMR Codec Quality in Clean Speech and Error Conditions

The codec performances in clean speech and error conditions were measured in Experiment 1a (Full Rate) and 1b (Half Rate) of the GSM Characterization phase of testing. The clean speech performance requirements were set for the best codec mode in each error condition as defined in the following table:

Table 5.1: Best Codec Performance Requirements in Clean Speech and Error Conditions

	C/I
	Full Rate
Best Codec
performance
requirement
	Half Rate
Best Codec
performance
(requirement)

	No Errors
	EFR No Errors
	G.728 no errors

	19 dB
	EFR No Errors
	G.728 no errors

	16 dB
	EFR No Errors
	G.728 no errors

	13 dB
	EFR No Errors
	FR at 13 dB

	10 dB
	G.728 No Errors
	FR at 10 dB

	7 dB
	G.728 No Errors
	FR at 7 dB

	4 dB
	EFR at 10 dB
	FR at 4 dB


A summary of the essential test results is provided below. Additional results are included in Annex C.

The following figures provide a graphical representation (in Mean Opinion Scores) of the AMR performances in clean speech in Full Rate mode
. Figure 5.1 compares the performance recorded for the best AMR full rate codec mode for each impairment condition, with the corresponding performance of EFR and the related AMR project performance requirement.
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Figure 5.1: AMR full rate/clean speech performances curve
(Best AMR Codec vs. EFR vs. Performance Requirements)

Figure 5.2 shows the performances recorded for all 8 AMR full rate codec modes in clean speech and error conditions.

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.
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Figure 5.2: Family of curves for Experiment 1a (Clean speech in Full Rate)

The AMR Characterization test results showed that the selected solution satisfies the AMR requirements in clean speech in Full Rate Channel. The previous results demonstrate that the combination of all 8 speech codec modes provide a robust Full Rate speech codec down to 4 dB C/I.

The results also showed that the four highest codec modes (12.2, 10.2, 7.95 and 7.4) are equivalent to EFR in error free conditions and barely affected by propagation errors over a wide range Channel conditions (down to 10-7 C/I). The four lowest codec modes (6,7; 5,9; 5,15 and 4,75) are all judged in error free conditions to be equivalent to EFR at 10 dB C/I. The three lowest codec modes are statistically unaffected by propagation errors down to 4 dB C/I.

The following figures provide a graphical representation (in Mean Opinion Scores) of the AMR performances in clean speech in Half Rate mode
. Figure 5.3 compares the performance recorded for the best AMR half rate codec mode for each impairment condition, with the corresponding performance of the EFR, GSM FR and GSM HR speech codecs and the related AMR project performance requirement.

Figure 5.3 shows the performances recorded for all 6 AMR half rate codec modes in clean speech and error conditions.

Important Note: Once again, 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.
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Figure 5.3: AMR half rate/clean speech performances curve
(Best AMR Codec vs. EFR vs. GSM FR vs. GSM FR vs. Performance Requirements)
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Figure 5.4: Family of curves for Experiment 1b (Clean Speech in Half Rate)

The AMR Characterization test results showed that the selected solution complies with the AMR requirements in clean speech in Half Rate Channel. The results demonstrate that the combination of all 6 speech codec modes provide a Half Rate speech codec equivalent to the ITU T Recommendation G.728 (16 kbit/s) speech codec down to 16 dB C/I. Furthermore, the results show that AMR can provide significantly better performances than GSM FR in the full range of test conditions, and significantly better performances than the GSM HR codec down to 7 dB C/I.

The four highest codec modes (7,95; 7,4; 6,7 and 5,9) were found significantly better than the GSM FR in error free conditions down to 13 dB C/I and at least equivalent to the EFR at 10 dB C/I down to 16 dB C/I. The three highest modes (7,95; 7,4 and 6,7) are equivalent to the error free EFR in very low error conditions. The two lowest modes were found at least equivalent to the GSM FR over the full range of test conditions.

------------------------

� In these figures, the performance of EFR at 13 dB was arbitrarily set to the performance of EFR in No Errors conditions.


� In these figures, the performances of EFR at 13 dB were arbitrarily set to the performances of EFR in No Errors conditions.
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