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1. Introduction

The official global analysis reports contain a number of representations of the subjective test results that allow various ways to derive conclusions. However, and this was discovered only after careful review of the reports and the raw results, a few additional representations of the raw data will allow to draw additional conclusions. This document will provide such additional representations.

2. Analysis sorted by bitrate

The following table is identical to the table provided in the executive summary of S4-040099, however the lines have been sorted by bitrate:

	Test
	Operating condition
	Codec1
	Codec2
	Codec3

	1
	14 kbps, mono, use case A (PSS)
	50.8
	62.6
	51.5

	5
	14 kbps, mono, use case B (MMS), 
16 kHz inp. and outp. sampling rate
	45.3
	50.7
	44.4

	7
	14 kbps, mono, use case A (PSS), 
3% FER
	43.1
	52.5
	44.3

	2
	18 kbps, stereo, use case A (PSS)
	37.5
	55.6
	53.3

	6
	18 kbps, stereo, use case B (MMS)
	43.3
	50.7
	55.7

	3
	24 kbps, mono, use case A (PSS)
	75.0
	67.4
	75.8

	4
	24 kbps, stereo, use case A (PSS)
	55.3
	61.3
	67.1

	8
	24 kbps, stereo, use case A (PSS), 
3% FER
	48.9
	53.3
	58.0


The resorted table highlights that, across all content types, Codec 2 shows better performance for 14 kbps, while Codec 2 and Codec 3 are in the same ballpark at 18 kbps. At 24 kbps, Codec 3 shows the best performance.

3. Analysis with regard to content type 

3.1 Music content type

The main difference between the three codecs is that one of them is based on speech coding methods, while the other two are based on transform coding as used in audio coding since a long time. Hence it makes sense to look at the performance of the codecs with regard to content type. In the following this is done for the categories music and speech.

Since the audio codecs were also tested at the higher bitrates, it is interesting to see how music quality increases with bitrate. Since all bitrates were tested in separate tests, one meaningful way is to show the performance relative to the 7kHz anchor signal (6db). The result for music and Codecs 2 and 3 is shown below:


[image: image1.wmf]Music, stereo: Delta-scores to 7kHz anchor

-20

-10

0

10

20

30

40

18s

24s

32s

48s

Bitrate

Delta-Score

Codec 2

Codec 3


As can be seen in the figure above, Codec 3 performs very well for music, with quality increasing with bitrate. Codec 2’s music quality is also included for comparison. Codec 2 stays below the 7kHz anchor and does not increase with bitrate.

3.2 Speech content type

A similar diagram can be created for coding of speech signals. To see the quality level of the codecs in relation to the AMR-WB reference codec, diff grades compared to the AMR-WB are shown for mono speech items. The figure below shows that Codec 3 is below the WB-AMR for 14 kbps, but outperforms WB-AMR at 24 kbps. Codec 2 outperforms WB-AMR for 14 kbps as well as 24 kbps. In addition however, it can be seen that the distance between Codec 2 and Codec 3 is much smaller at 24 kbps mono.


[image: image2.wmf]Speech, mono: Delta score to 7kHz reference

-20

-10

0

10

20

30

40

14m

24m

Bitrate

Delta-Score

Codec 2

Codec 3

AMR


3. Conclusion

As could be expected by taking into account the different technical natures of the Candidates, 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.
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Tabelle1

		

		Music		lp7000(s6)						Codec 2		Codec 3

		14m		58.7						60.3		59.7												delta to lp7000

		24m		49.7						58.8		77.1														Codec 2		Codec 3

		18s		55.7						51.9		68												18s		-3.8		12.3

		24s		57.8						53.1		77.8												24s		-4.7		20

		32s		53.6								84.9												32s				31.3

		48s		45.4								81.5												48s				36.1

																								delta to lp7000

		Speech		lp7000		WB-AMR				Codec 2		Codec 3														Codec 2		Codec 3		AMR

		14m		65		55.6				70.7		47.5												14m		5.7		-17.5		-9.4

		24m		61.7		57				79.2		71.5												24m		17.5		9.8		-4.7

		18s		67.5		58.4				61.3		38.8

		24s		63.7		51.1				63.7		57.3
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Tabelle1

		

		Music		lp7000(s6)						Codec 2		Codec 3

		14m		58.7						60.3		59.7												delta to lp7000

		24m		49.7						58.8		77.1														Codec 2		Codec 3

		18s		55.7						51.9		68												18s		-3.8		12.3

		24s		57.8						53.1		77.8												24s		-4.7		20

		32s		53.6								84.9												32s				31.3

		48s		45.4								81.5												48s				36.1

																								delta to lp7000

		Speech		lp7000		WB-AMR				Codec 2		Codec 3														Codec 2		Codec 3		AMR

		14m		65		55.6				70.7		47.5												14m		5.7		-17.5		-9.4

		24m		61.7		57				79.2		71.5												24m		17.5		9.8		-4.7

		18s		67.5		58.4				61.3		38.8

		24s		63.7		51.1				63.7		57.3
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