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1.
Opening of the meeting

The SA4 SQ and AUC Chairmen, Paolo Usai and Imre Varga chaired the SQ and AUC ad-hoc meetings during S4#30 Plenary meeting. The Secretary was Paolo Usai (ETSI MCC).

Participants (tbc): Paolo Usai (Chair, ETSI), Stefan Bruhn (Ericsson), Daniel Enström (Ericsson), Bernhard Grill (Fraunhofer Institut),Hiroshi Irii (NTT-AT), Marc Klein Middelink (Philips Consumer Electronics), Kari Järvinen (Nokia), Pasi Ojala (Nokia), Catherine Quinquis (Orange SA), Hashem Madadi (3), Hervé Taddei (Siemens), Stephan Tassart (STMicroelectronics), Imre Varga (Chair, Siemens), Kalervo Kontola (Nokia), Oliver Kunz (Coding Technologies), Andreas Ehret (Coding Technologies), Martin Dietz (Coding Technologies), Kyrill Fischer (T-Mobile), Masahiro Serizawa (NEC), Steve Mecrow (O2), Anisse Taleb (Ericsson), Wanqing Shi (Sony Ericsson).


Mr. I. Varga presented TD S4-040024 Draft Agenda for the Audio Codec Ad-Hoc Meeting, from the Audio Codec Ad-Hoc Chairman. The documents were allocated to agenda items, see in Annex 1. It was approved with the addition of TD S4-040116 and TD S4-040117.
Relevant documents from previous meetings:
TD S4-030824 AMR-WB+ and PSS/MMS Low-Rate Audio Selection Test and Processing Plan v. 2.2.

TD S4-030821 PSS/MMS High-Rate Audio Selection Test and Processing Plan Version 2.2.
TD S4-030837 PSS/MMS Audio Codec and Extended AMR-WB, Selection Rules Version 2.0.
TD S4-030825 Draft PSS/MMS audio codec and AMR-WB+ development and selection schedule, version 0.8.
TD S4-030826 Audio Codec Verification Phase Items Version 0.1. 

TD S4-030858 Specification type of PSS/MMS audio codec C code
2.
Review of the mandate of the group, deliverables to SA4 according to Tdoc 013


The Chairman addressed TD S4-040013 which gives guidelines on the mandate of the audio ad-hoc group in the selection discussion. Important point is to perform selection steps 1-10 according to TD S4-030837 (approved Selection Rules) in the ad-hoc and leave the step 11 (selection) for the SA4.

The Chairman also addressed TD S4-030837 (Selection Rules) and highlighted the steps of selection process.

3.  Analysis of subjective listening test results based on Global Analysis Lab report and test labs report

This part of the discussion was conducted in a joint session of the Audio Codec and SQ groups.

Ms. C. Quinquis presented TD S4-040021 Listening Laboratory Report, from France Telecom. Comments: none.

Ms. C. Quinquis presented TD S4-040022 Report on Selection of Items, from France Telecom. Comments: it was requested to provide some information on the used music pieces which is shown below:
· Classical Music 

 English singer with acoustic guitar and piano

Vivaldi : "Spring"

· Single instrument:

Acoustic guitar

Traditional piano

· Vocal

Suzane Vega a capela:  "Tom' s dinner"

· pop

Clapton "Leila"

Stormy environment, noise of step, opening of a door and the noise of rain becomes stronger

· Speech: 

Male voice on music: advertisement

Male voice on music with 2 shots: film trailer 

Female voice commenting Hockey with supporters in the background 

Female voice moving from left to right. 

Dialogue between a man and a woman and someone shouting in background 

Mr. H. Irii presented TD S4-040023 Report on AMR-WB+ and PSS/MMS Low-Rate and High-Rate Audio Selection Tests, from NTT-AT. Questions: quiet noise level in the listening room was asked whether it was met, which was replied to be in line with the listening test plan.

Mr. S. R. Quackenbush presented TD S4-040026 Mirror Laboratory report on 3GPP Audio Experiment, from ARL. Comments: none.

Mr. K. Fischer presented TD S4-040035 PSS/MMS High Rate and AMR-WB+ and PSS/MMS Low Rate Audio Selection Test, Listening Laboratory Report, from T-Systems. Comments: time needed for carrying out the experiment was confirmed to be in the range given in the report.

Mr. K. Fischer presented TD S4-040036 PSS/MMS High Rate and AMR-WB+ and PSS/MMS Low Rate Audio Selection Test, Host Laboratory Report, from T-Systems.

Mr. A. Ehret presented TD S4-040044 Listening laboratory report in the course of the 3GPP audio codec selection process, from Coding Technologies. Comments: none.

Mr. P. Ojala presented TD S4-040063 PSS/MMS selection tests - Nokia listening test lab report, from Nokia. Comments: none.

Mr. D. Enström presented TD S4-040068 PSS/MMS audio codec selection - Test Lab report, from Ericsson. Comments: none.

Mr. I. Varga presented TD S4-040101 Listening laboratory report in the course of the 3GPP audio codec selection process, on behalf of Fraunhofer IIS. Comments: none. 

Mr. I. Varga presented TD S4-040105 Listening Laboratory Report for the 3GPP Audio Codec Selection, on behalf of Dynastat. Comments: none.
Mr. S. R. Quackenbush presented TD S4-040028 Global Analysis Laboratory Report on 3GPP High-Rate Audio Codec Exercise, from ARL. Slides were also presented on the ARL work done. Conclusion: both Codec 1 and 2 seem to have good performance.

Mr. S. R. Quackenbush presented TD S4-040099 Revised Global Analysis Laboratory Report on 3GPP Low-Rate Audio Codec Exercise, from ARL. Conclusions: two codecs (2 and 3) perform well.

The group accepted the reports by the test, host, mirror, and global analysis laboratories and recommends them for approval at SA4.

Mr. P. Ojala presented TD S4-040116 Additional information to low-rate test results, from Nokia. The document presented results that indicate that there were 12 cases where codec 2 is better with statistical significant difference and there are 7 corresponding cases for codec 3. In 13 cases no difference could be made between the candidate codecs. The contribution concluded that codec 2 showed better and more consistent performance than the other candidates. Comments : CT pointed out that in 10 out 12 cases where codec 2 was better, the bitrate was at 14 kbit/s. (experiments A1 and B1). ARL mentioned that the pooling of all available data from all labs in the GAL report did have the full resolution power achievable from the exercise.

Mr. S. Bruhn presented TD S4-040117 Implementation of the preferred FOM of PSS/MMS low-rate audio codec selection rule 3, from Ericsson. The document stated that further quality related FOMs were specified in document TD S4-030837, in line with the following calculation rules:

FoM L1: The number of positive delta MUSHRA table entries. 

Thus, it has to be counted in how many cases a given codec exceeds the specific reference criteria of the various table cells. Results: Codec 1 = 44, Codec 2 = 57, Codec 3 = 49

FoM L2: The number of negative delta MUSHRA table entries.  

Here, it has to be counted in how many cases a given codec is worse than the specific reference criteria of the various table cells. Results: Codec 1 = 31, Codec 2 =18, Codec 3 = 26.

Comments: ARL felt the distribution and tails should be taken into account as well, in this kind of calculations. CT asked some more time to consider this contribution and the implementation of FoM L1 and L2 as implemented in this contribution. Later on at the meeting, the group agreed and adopted the interpretation in the Ericsson contribution. An update of the tables in the Annex was provided by Mr. S. Bruhn (Ericsson) in TD S4-040146 which was accepted.

Later on at the meeting, Mr. S. R. Quackenbush (Audio Research Labs), Editor of the Global Analysis Lab Report, stated that a correction will be needed in the calculation of the final spreadsheet for low bit-rate case. The correction will have no impact on the overall conclusion of the global analysis, just very minor differences are expected. Specifically, in Experiment A3, the correct calculation of the confidence intervals results in a change of MUSHRA scores by around 0.1 or less than 1%. A further correction is required on post-screening of data. As a conclusion, it can be stated there is absolutely no impact on the quality ranking. This statement was accepted and agreed by the group. An updated version of the low bit-rate Global Analysis Lab Report will be provided in around 10 days time frame.

4.  Partial Selection Discussion according to Selection Rules

The group next applied the Selection Rules 1-2-3 in Steps 1-10 in TD S4-030837.
4.1. Selection Rule 1: Compliance to Design Constraints and Technical Description

TD S4-040039 Justification report of having met the design constraints in the course of the 3GPP audio codec selection process for the aacPlus audio codec, from Coding Technologies, was presented by Mr. A. Ehret, Coding Technologies. The group agreed that the AAC+ candidate complies with the Design Constraints of the PSS/MMS audio codec selection.

TD S4-040040 Justification report of having met the design constraints in the course of the 3GPP audio codec selection process for the enhanced aacPlus audio codec, from Coding Technologies, was presented by Mr. A. Ehret, Coding Technologies. It was clarified that the new name of the candidate by Coding Technologies is Enhanced AAC+, following its standardization at ISO/IEC. The group agreed that the Enhanced AAC+ candidate complies with the Design Constraints of the PSS/MMS audio codec selection.

TD S4-040041 Technical description of the aacPlus audio codec proposal in the course of the 3GPP audio codec selection, from Coding Technologies and NEC, was presented by Mr. A. Ehret, Coding Technologies. Noted.

TD S4-040042 Technical description of the enhanced aacPlus audio codec proposal in the course of the 3GPP audio codec selection, from Coding Technologies, was presented by Mr. A. Ehret, Coding Technologies. Noted.

TD S4-040043 Additional information about aacPlus and enhanced aacPlus, from Coding Technologies, was presented by Mr. O Kunz, Coding Technologies. Noted.

TD S4-040067 Compliance to design constraints for AMR-WB+ and PSS/MMS low-rate audio codec candidate, from Ericsson, Nokia, VoiceAge, was presented by Mr. S. Bruhn, Ericsson. A typo was found as the same codec was addressed in both AMR-WB+ and PSS/MMS audio codec selections but the complexity figures are slightly different. Both sets of figures comply with both design constraints (AMR-WB+ and PSS/MMS audio, respectively). Mr. S. Bruhn offered to provide a corrected version of the document in order to have a version with the right numbers. The conclusion by the group was that the AMR-WB+ candidate meets the design constraints of both the AMR-WB+ work item and the PSS/MSS audio codec selection work item.

TD S4-040083 Technical description of AMR-WB+ codec candidate for AMRWB+ work item and PSS/MMS low-rate audio, from Ericsson, Nokia, VoiceAge, was presented by Mr. S. Bruhn, Ericsson. During the discussion, some technical questions were raised by the group in order to understand the solution. Noted.

TD S4-040066 Additional information: technical information on higher bit-rate modes (> 24 kbps) of AMR-WB+ codec candidate, from Ericsson, Nokia, VoiceAge, was presented by Mr. S.Bruhn, Ericsson. Noted.
TD S4-040065 Additional information: performance of higher bit-rate modes (greater than 24 kbps) of AMR-WB+ codec candidate, from Ericsson, Nokia, was presented by Mr. P. Ojala, Nokia. Noted.

4.2. Selection Rule 2: Eliminating criteria based on performance measure

As a next step, the group applied Selection Rule 2. 

According to the results of the low bit-rate tests in the low bit-rate Global Analysis Report (TD S4-040099), Codec 1 does not meet Rule 2 and was therefore eliminated. 

In the high bit-rate case, according to the high bit-rate Global Analysis Report (TD S4-040028), both candidates meet the requirements set by Rule 2 and hence none of the candidates is eliminated.

4.3. Selection Rule 3: Figure of Merits (FoMs)

4.3.1. High bit-rate range

The group followed step 7 of the selection rules (TD S4-030837): quality ranking of candidates for high bit-rate range. Based on all FoMs, Codec 2 was found to be the best performer in the high bit-rate range. The group agreed on this quality ranking of candidates for the high bit-rate case. 

Below a reproduction of part of relevant information in Global Analysis Report can be found (TD S4-040028).

	Tests
	Operating condition
	Codec1
	Codec2

	LR-A4
	24 kbps, stereo
	55.3
	67.1

	1
	32 kbps, stereo 
	75.8
	84.9

	2
	48 kbps, stereo
	82.0
	81.5

	3-1
	32 kbps, stereo, 1% FER
	66.2
	72.9

	3-2
	32 kbps, stereo, 3% FER
	56.3
	62.3


As the table shows, Codec 2 appears to have consistently strong performance, having an estimated mean score at the 95% level of significance that is higher than that of Codec1 in 4 of the 5 tests, and an estimated mean score that is not different from that of Codec1 in the remaining test.

4.3.1. Low bit-rate range

Mr. O. Kunz provided and presented TD S4-040140 Additional information derived from the subjective test results in the audio codec selection, from Coding Technologies. The document concludes that Codec 2 performs better for speech content, especially at the lowest bitrate tested. The quality distance between candidates for speech decreases with increasing bitrate. For Music content, Codec 3 performs better at all bitrates including and above 18 kbps, with the quality distance between candidates increasing with bitrate. 

Mr. S. Mecrow (O2) pointed out no inferior solution for music should be selected than what has been deployed already in the network. No compromise in quality should be allowed.

Next the group followed step 2 of the selection rules (TD S4-030837): quality ranking of candidates for low bit-rate range. For the quality ranking of Codec 2 and Codec 3 in the low bit-rate range the FoMs according to Rule 3 were applied. The FoM were calculated according to the agreed method in TD S4-030837 and TD S4-040146.The FoM information is available in the Annex 1 to TD S4-040146 and it is reproduced here for convenience.
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For completeness of FoMs (FoM L3a-e in Rule 3), the complexity information was collected, as shown below.

Decoder (mono/stereo)

	
	Peak WMOPS
	Average WMOPS
	RAM +ROM (KW)
	PROM (KW)

	AAC+
	12.47 / 17.69
	11.12 / 16.20
	21.3 / 22.7
	6.8 / 6.5

	AMR-WB+
	8.6 / 15.5
	7.1 / 14.2
	22.6 /  27.3
	4/ 4.9

	CT
	11.39 / 21.63
	10.30 / 20.45
	22.6 / 26.7
	6.7 / 8.0


MMS Encoder (stereo)

	
	Peak WMOPS
	Average WMOPS
	RAM +ROM (KW)
	PROM (KW)

	AAC+
	44.09
	36.67
	40.7
	14.3

	AMR-WB+
	38.3
	34.4
	36.1
	6.8

	CT
	29.85
	27
	43.7
	14.4


PSS Encoder (stereo)

	
	Peak WMOPS
	Average WMOPS
	RAM +ROM (KW)

	AAC+
	44.09
	36.67
	40.7

	AMR-WB+
	62.0
	60.9
	40

	CT
	29.85
	27
	43.7


The group then discussed the quality ranking in detail. Some of the opinions expressed by the experts were as follows:

C. Quinquis (Orange): codec 2 is better than 3 because of its consistent and good overall performance.

J. Vainio (Nokia): codec 2 is better than 3 based on the agreed FoMs.

O. Kunz (Coding Technologies): Different behavior at 24 kb/s than at 14 and 18 kb/s; consistent behavior over various content types were not the primary goal in the group; at 14 and 18 kb/s codec 2 has advantages. At 24 kbit/s Codec 3 performs better than Codec 2.
J. Vainio (Nokia): Disagreed that there was no goal on consistent behavior over various content types.

C. Quinquis (Orange): For service, the choice is codec 2.

S. Bruhn (Ericsson): Reconfirms that consistent behavior over various content types was an important goal.

K. Fischer (T-Systems): Which items did not meet Catherine’s expectations for Codec 3? Answer: Speech and mixed content at 14 and 18 kb/s.

S. Mecrow (O2): Music content type is very important.

Sony-Ericsson: Codec 2 is better than codec 3 because it is less content dependent.

S. R. Quackenbush (ARL): Both codecs have strengths at different operating points.

K. Fischer (T-Systems): Quality ranking is difficult to make because of different performance for various content types.

O. Kunz (CT): Perhaps the border between low and high bit-rate ranges is at a different bit rate than 24 kb/s; no clear overall winner.

R. Salami (VoiceAge): Codec 2 is more consistent over various content types and provides better quality than codec 3.

Summary of discussion (including the views by other delegates):

Several organizations supported the ranking of codec 2 over codec 3 based on the FoMs shown.

Many of the group stated that codec 2 and codec 3 have strengths in different operating points according to the test results and hence no overall quality ranking was possible. 

No consensus could be reached on the overall quality ranking of codec 2 and codec 3.

Mr. O. Kunz (Coding Technologies) presented TD S4-040149 Consistent performance and the FOMs, from Coding Technologies, NEC, Fraunhofer, Philips. This document discusses the revision of FoMs as this was found appropriate by the authors to get a more suitable interpretation of the test data. There was no agreement reached whether the content of this document was relevant to selection step 2.

The Chairman stressed that the selection process has to follow the approved Selected Rules document (TD S4-030837). For step 2 (quality ranking), Rule 3 will be applied and Rule 3 consists of a Preferred FoM, FoM L1 and FoM L2 for quality measure. Introducing revised FoMs is a valuable additional information to be considered when performing step 5.

The following conclusions and ranking according to FoMs were agreed by the group, with respect to the Preferred FoM:

The preferred FoM is a multi-dimensional matrix and no consistent ranking of the codecs is possible according to the table entries. 

However, the following conclusions have been drawn by the group:

· At 14 kbits Codec 2 performs better than Codec 3.

· At 24 kbits, Codec 3 performs better than Codec 2.

· At 18 kbits the ranking of the performance of Codec2 compared to Codec 3 depends on the application and/or content-type:

· Codec 3 performs better than Codec 2 in use case B (MMS)

· Codec 2 performs better than Codec 3 in use case A (PSS)

· Codec 3 is strong in music and speech over music content at 18 and 24 kbps. 

· Codec 2 is strong in speech and speech between music content at 14, 18, and 24 kbps. 

· Codec 3 performs worse than the reference for speech and speech-between-music content at rates 14 and 18 kbps.

Then the FoM L1 and L2 were addressed. According to the FoM table above, the FoM L1 is higher for Codec 2 than for Codec 3 and the FoM L2 is lower for Codec 2 than for Codec 3. The Chairman noted that for FoM L1, higher numbers are better and for FoM L2, lower numbers are better, hence he understands Codec 2 outperforms Codec 3 with respect to FoM L1 and L2. Mr. S. R. Quackenbush expressed the view that compressing much information into a single number is not quite feasible and such a figure allows no ranking of the candidates according to the individual FoMs. The group did not conclude that Codec 2 outperforms Codec 3 when taking FoM L1 and FoM L2 into account.

4.4. Selection Step 4 and 9

When arriving to these steps, the Chairman asked to reveal the identity of candidates. Mr. S. R. Quackenbush provided this information:

In low bit-rate testing, Codec 1 is AAC+, Codec 2 denotes AMR-WB+ and Codec 3 is CT.
In high bit-rate testing, Codec 1 is AAC+ and Codec 2 denotes CT.
4.5. Selection Step 5 and 10

The Chairman asked the group now to take other aspects out of the test results into account rather then the FoMs according to Rule 3.

Mr. S. R. Quackenbush (ARL) proposed some statements for potential consensus. Philips visualized the test results. Both organizations were encouraged to provide a company contribution containing their input.

No further or a different conclusion was reached in addition to that presented in Section 4.3.

5.
Planning of verification phase

TD S4-030826 Audio Codec Verification Phase Items Version 0.1. was reviewed and on-line edited at the meeting. The updated version is TD S4-040161 Audio Codec Verification Phase Items Version 0.2.

Volunteering organizations are invited to contribute to verification items. Since volunteers on non-funded basis are still missing for some items, the idea of funded verification was raised and accepted as a principle. (Funded verification means a small part of available budget for characterization phase testing may be used for verification phase.) Organizations volunteering to contribute on funded basis should be asked for an offer for performing their task.

6.
Documentation

The following documents are requested to be approved by SA4 Plenary:

TD S4-040099 Revised Global Analysis Laboratory Report on 3GPP Low-Rate Audio Codec Exercise, from ARL.

TD S4-040028 Global Analysis Laboratory Report on 3GPP High-Rate Audio Codec Exercise, from ARL.

TD S4-040021 Listening laboratory report, from France Telecom.

TD S4-040023 Report on AMR-WB+ and PSS/MMS Low-Rate and High-Rate Audio Selection Tests, from NTT-AT.

TD S4-040035 PSS/MMS High Rate and AMR-WB+ and PSS/MMS Low Rate Audio Selection Test, Listening Laboratory Report, from T-Systems.

TD S4-040044 Listening laboratory report in the course of the 3GPP audio codec selection process, from Coding Technologies.

TD S4-040063 PSS/MMS selection tests - Nokia listening test lab report, from Nokia.

TD S4-040068 PSS/MMS audio codec selection - Test Lab report, from Ericsson.

TD S4-040101 Listening laboratory report in the course of the 3GPP audio codec selection process, from Fraunhofer IIS.

TD S4-040105 Listening Laboratory Report for the 3GPP Audio Codec Selection, from Dynastat.
Output documents:

TD S4-040161 Audio Codec Verification Phase Items Version 0.2 

7. Close of meeting

The TSG-SA4 SQ and AUC Chairmen thanked the participants and closed the SWG/ Audio Ad-hoc meeting.
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		A2 18 kbps, 
stereo, use case A (PSS)		12.69		2.72		9.88		1.97		6.82		-18.90		26.10										30.13		33.23		48.92		46.70		23.47		34.60		48.17		50.07		53.70		60.79		57.30		68.63		55.60		50.75		68.25		53.50		49.90		51.76		47.93		52.04		52.93		43.93		54.07		39.04								21.27		16.10		7.19		26.10		19.53		-0.10		2.73		8.67		14.80		3.57		10.13		5.19		-2.60		-5.18		-11.43		7.27		-6.03		17.55		11.20		16.81		5.11		4.33		-18.90		17.35

		A3 24 kbps, 
mono, use case A (PSS)		8.74		21.53		11.42		11.35		13.26		-4.41		27.07										71.33		47.14		64.17		61.47		40.71		38.59		42.77		33.50		58.27		46.10		65.10		56.57		68.41		45.24		52.76		68.70		40.70		54.10		79.00		43.47		69.48		44.30		59.07		45.72								3.33		0.21		2.00		1.50		4.46		16.93		25.23		16.21		26.63		20.03		23.38		24.20		12.48		17.24		27.07		21.20		17.30		23.40		-4.41		9.40		4.67		10.07		17.43		13.24

		A4 24 kbps, 
stereo, use case A (PSS)		8.60		12.81		16.50		11.73		12.41		-4.60		26.57										44.14		59.60		55.77		46.32		41.03		45.17		32.37		35.27		49.87		57.13		56.40		48.50		48.40		51.44		44.32		52.87		40.87		58.81		48.13		66.63		43.86		51.96		44.63		50.38								13.38		2.17		13.46		10.32		10.34		21.76		-4.60		2.00		17.67		9.77		16.96		12.50		3.40		23.72		3.79		14.70		26.57		21.44		1.57		16.41		10.52		11.25		7.80		17.35

		B1 14 kbps, mono, use case B (MMS), 16 kHz		3.61		-1.48		5.48		-1.83		1.45		-10.20		13.53										49.40		66.23		42.47		49.37		29.37		31.63		31.77		36.23		43.77		70.93		70.55		42.97		52.41		56.43		68.90		53.60		60.10		49.97		40.31		42.60		47.80		49.69		61.96		38.86								13.53		-0.73		7.40		-3.87		7.43		8.83		-0.90		-2.80		2.00		-1.76		2.69		4.21		4.41		-3.40		-9.77		-10.20		5.59		10.59		0.72		5.03		4.10		-0.17		-1.44		-9.79

		B2 18 kbps, 
stereo, use case B (MMS)		11.61		-0.71		-3.14		2.54		2.58		-19.57		30.83										37.66		35.43		32.73		32.97		35.73		40.69		38.07		41.19		67.11		52.90		51.23		59.72		55.53		41.21		50.60		46.19		54.00		61.46		71.26		50.33		42.48		58.03		31.10		44.07								30.83		21.96		-8.77		13.23		6.37		25.79		-13.37		16.85		-7.68		10.57		-5.50		0.45		-4.90		1.52		1.27		-1.41		-19.57		7.82		-0.67		-0.17		3.66		-6.21		19.47		-6.74

		B3 14 kbps, mono, use case A (PSS), 3% FER		6.99		19.60		23.77		20.13		17.63		-0.76		32.80										32.41		61.28		46.43		40.57		44.33		47.22		34.07		58.58		46.00		26.72		34.47		22.07		45.21		31.90		37.24		31.60		25.55		31.60		30.72		29.73		28.34		23.60		37.63		31.30								17.59		-0.76		5.90		7.46		4.60		13.11		6.07		1.96		19.30		20.00		22.60		21.17		19.34		11.87		27.69		14.87		24.59		32.80		22.14		15.57		21.97		29.80		15.97		12.80

		B4 24 kbps, stereo, use case A (PSS), 3% FER		11.15		20.37		19.18		19.30		17.50		3.70		30.33										40.72		47.28		44.33		45.85		31.50		41.10		36.80		42.18		29.93		34.24		33.77		37.90		25.70		23.54		27.00		40.74		26.40		46.69		38.93		44.36		18.80		39.68		34.67		34.20								10.41		8.00		3.70		11.56		12.63		16.59		9.33		17.00		22.03		26.62		23.60		15.80		25.47		20.00		18.27		11.19		18.70		21.38		10.53		26.11		30.33		9.11		24.57		13.20

		average		10.22		11.24		12.47		8.81		10.68		-7.02		26.74

		min		-13.37		-11.43		-19.57		-18.90		-15.81		-19.57

		max		30.83		27.69		32.80		30.33		30.41				32.80

		FoM L1		28

		FoM L2		4

		Codec 3

		Preferred FoM

				m		s		sbm		som		average		min		max								Reference		Music items 1…8																speech items 1…8																sbm items 1…4								som items 1…4												0.00		Music items 1…8																speech items 1…8																sbm items 1…4								som items 1…4

		A1 14 kbps, 
mono, use case A (PSS)		17.55		-7.91		-6.24		6.91		2.58		-37.10		30.19										62.96		35.86		50.23		22.16		42.33		29.06		48.00		47.62		61.00		73.86		47.33		61.52		65.64		38.55		46.54		51.29		59.15		53.68		46.10		43.37		55.57		61.89		35.27		37.30								-1.61		17.97		20.00		30.19		22.43		24.52		25.59		1.28		-16.17		-28.90		0.73		-37.10		0.57		11.06		13.32		-6.84		-23.26		-9.79		0.00		8.10		-7.79		2.78		24.90		7.77

		A2 18 kbps, 
stereo, use case A (PSS)		28.69		-19.66		-0.45		9.99		4.64		-36.37		42.20										30.13		33.23		48.92		46.70		23.47		34.60		48.17		50.07		53.70		60.79		57.30		68.63		55.60		50.75		68.25		53.50		49.90		51.76		47.93		52.04		52.93		43.93		54.07		39.04								42.17		42.20		22.69		29.10		37.90		30.90		3.70		20.87		-24.07		3.75		-15.93		-36.37		-25.47		-6.29		-32.39		-20.50		-25.47		-2.34		-5.17		31.19		2.19		23.43		-25.48		39.81

		A3 24 kbps, 
mono, use case A (PSS)		27.29		14.02		21.65		24.32		21.82		-15.40		42.00										71.33		47.14		64.17		61.47		40.71		38.59		42.77		33.50		58.27		46.10		65.10		56.57		68.41		45.24		52.76		68.70		40.70		54.10		79.00		43.47		69.48		44.30		59.07		45.72								19.53		32.38		19.57		28.53		42.00		24.55		12.20		39.57		10.70		26.31		7.93		-15.40		22.86		33.48		13.10		13.13		28.70		10.50		6.44		40.97		22.56		24.97		13.50		36.28

		A4 24 kbps, 
stereo, use case A (PSS)		33.18		6.26		3.81		28.39		17.91		-13.80		44.24										44.14		59.60		55.77		46.32		41.03		45.17		32.37		35.27		49.87		57.13		56.40		48.50		48.40		51.44		44.32		52.87		40.87		58.81		48.13		66.63		43.86		51.96		44.63		50.38								41.83		7.77		27.12		40.64		41.24		44.24		41.97		20.63		-13.80		9.87		-9.72		16.87		17.97		23.72		14.93		-9.73		0.30		10.59		3.97		0.37		42.03		17.61		36.57		17.35

		B1 14 kbps, mono, use case B (MMS), 16 kHz		7.75		-15.84		-11.19		-0.39		-4.92		-34.38		15.67										49.40		66.23		42.47		49.37		29.37		31.63		31.77		36.23		43.77		70.93		70.55		42.97		52.41		56.43		68.90		53.60		60.10		49.97		40.31		42.60		47.80		49.69		61.96		38.86								15.67		-12.20		7.87		7.70		13.27		12.10		13.07		4.53		-3.73		-34.38		-24.72		-12.10		5.79		-22.73		-12.63		-22.20		-22.72		-9.34		-3.52		-9.17		10.90		-14.76		-2.89		5.17

		B2 18 kbps, 
stereo, use case B (MMS)		31.29		-8.61		-13.73		20.94		7.47		-27.83		46.00										37.66		35.43		32.73		32.97		35.73		40.69		38.07		41.19		67.11		52.90		51.23		59.72		55.53		41.21		50.60		46.19		54.00		61.46		71.26		50.33		42.48		58.03		31.10		44.07								46.00		13.57		27.43		22.37		28.50		41.14		33.93		37.37		-26.39		-20.73		8.73		3.66		-21.97		5.31		-13.53		-3.96		-27.83		3.96		-24.78		-6.27		25.00		7.76		38.77		12.22

		B3 14 kbps, mono, use case A (PSS), 3% FER		2.99		5.26		10.35		19.31		9.48		-23.93		30.70										32.41		61.28		46.43		40.57		44.33		47.22		34.07		58.58		46.00		26.72		34.47		22.07		45.21		31.90		37.24		31.60		25.55		31.60		30.72		29.73		28.34		23.60		37.63		31.30								17.17		-23.93		3.83		15.25		-0.83		15.22		7.97		-10.77		-8.30		21.03		3.63		11.23		-7.10		13.50		4.79		3.30		1.34		8.03		10.31		21.70		15.69		30.70		14.23		16.63

		B4 24 kbps, stereo, use case A (PSS), 3% FER		31.35		10.28		11.74		35.05		22.10		-5.07		48.23										40.72		47.28		44.33		45.85		31.50		41.10		36.80		42.18		29.93		34.24		33.77		37.90		25.70		23.54		27.00		40.74		26.40		46.69		38.93		44.36		18.80		39.68		34.67		34.20								30.28		39.34		19.07		28.96		31.83		33.72		35.07		32.50		1.70		4.90		26.27		-5.07		21.13		21.25		9.80		2.22		23.37		12.31		1.13		10.14		48.23		14.89		32.47		44.60

		average		22.51		-2.03		1.99		18.06		10.14		-24.23		37.40

		min		-23.93		-37.10		-27.83		-25.48		-28.59		-37.10

		max		46.00		33.48		40.97		48.23		42.17				48.23
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