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1. Introduction
In the Edinburgh SA4 meeting, a significant progress in was achieved by completing the EVS performance requirements for intrinsic quality in NB, WB and SWB at 0% FER [1]. During the discussions, there were still some concerns on the quality comparison to G.722 and G.722.1 at certain bitrates.
The source reviewed the 3GPP TR 26.976  “Performance characterization of the Adaptive Multi-Rate Wideband (AMR-WB) speech codec” [2] and proposes to update the agreed EVS WB performance requirement at 0% FER. 
2. WB performance in 3GPP TR 26.976 
2.1 Error free clean speech performance at -26dBov
The following conclusion is extracted from TR 26.976

Looking at the results in figure 8.1 and figure 8.2, both tests show very good results for the AMR-WB modes with bit-rates 12.65 kbit/s and upwards. For these the quality is equal or better than for G.722 at 64 kbit/s.
However, in the latest EVS-3 document, G.722@56kbit/s and G.722@64kbit/s are respectively employed as the reference codec for EVS@32kbit/s and EVS@48kbit/s for clean speech at 0%FER which are according to TR 26.976 already achieved with AMR-WB at 12.65.
Also, apparent in Figure 8.2 in TR 26.976, G.722.1@24kbit/s shows better performance than G.722@64kbit/s in English language (G.722.1@ 24kbit/s is used as reference for EVS 24.4). 
The following requirements:

 G.722@56kbit/s as the reference codec for EVS@32kbit/s
 G.722.1@32kbit/s as the reference codec for EVS@24.4kbit/s
need therefore to be reconsidered.
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Figure 8.2: Experiment 1, tesf

g tandeming and input levels with English language.




2.2 Performance in Background Noise in Static C/I Conditions in 3G
Table 15.1 shows the levels for different noise types in the 3 noise experiments. Figure 15.3 in TR 26.976 illustrates the test results for English language for cafeteria noise in Exp. 8c. 
G.722.1@24kbit/s performs better than G.722@64kbit/s for English language for 0% FER in 3G uplink channel.
For Exp. 8a with Japanese language, G.722.1@24kbit/s performs no worse than G.722@64kbit/s for car noise for 0% FER.

For Exp. 8b with Spanish language, G.722.1@24kbit/s performs better than G.722@64kbit/s for car noise for 0% FER.

The following requirements: G.722@56kbit/s and G.722@64kbit/s as the reference codec for EVS@32kbit/s and EVS@48kbit/s for noisy speech at 0%FER need also to be reconsidered
[image: image3.png]Table 15.1: Noise types and levels for experiments 8a, 8b and 8c.

Experiment. Noise type- Level- |-
Exp. 8a (3G)- Car. 10 dB- |-
Exp. 8b (3G)- Street- 15 dB- |-
Exp. 8¢ (3G)- Cafeteria- 15 dB- |-
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Figure 15.3: Experiment 8¢, testing 3G channel with English language.




2.3 Performance for music
The following six Music Classes were evaluated in the experiment illustrated in 3GPP TR 26.976:

· A1
Classical_1 (music only).

· A2
Classical_2 (music+vocal).

· A3
Modern_1 (music only).

· A4
Modern_2 (music+vocal).

· A5
VoiceOver_Classical.

· A6
VoiceOver_Modern.

The following conclusion is extracted from TR 26.976

Performance of the Wideband codec improved with increasing bit rate with the highest bit rate (23.85k bit/s) equivalent to the performance of G.722 at 56k bit/s.
From Table 19.1, G.722.1@24kbit/s is better than G.722@56kbit/s either ACR test or DCR test, and no worse than Direct.
Note that G.722.1@32kbit/s is used for the reference codec for EVS@32kbps for mixed/music content in the latest performance requirement document [1]. It is better to reconsider the performance requirements for mixed/music content at 48kbit/s which is G.722@64kbit/s.

[image: image5.png]Table 19.1: MOS (Exp.3a-ACR) and DMOS (Exp.3b-DCR) for Music Sample:

Exp.3a - ACR Exp.3b - DCR
MOS StdDev | DMOS | StdDev
C01_[Codec @23.85 kbit/s, -26 dB 3.8177 | 0.8641 4.3229] 0.6631
C02 |Codec @15.85 kbit/s, -26 dB 3.1354 | 0.9392 3.7865]  0.9329
C03_|Codec @12.65 kbit/s, -26 dB 2.6354 | 0.9280 3.1563[  0.9635)
C04 |G.722 @56kbit/s, -26 dBov 3.8385 | 0.9095 4.1354[  0.8328]
C05 |G.722. 1@24kbit/s, -26 dBov 4.4167 | 0.7543 4.8333[  0.4726]

File |Coder-Condition

C06 _|Direct 4.4427 | 0.6763 4.8021 0.4716]
C07 |MNRU, Q=45dB 4.3125 | 0.7493 46823 05771
C08 |MNRU, Q=38 dB 3.7708 | 0.9320 42135  0.8869|
C09 |MNRU, Q=31dB 3.0521 1.0117 3.4479  0.9640)
C10 |MNRU, Q=24 dB 2.1875 | 0.9302 2.6458 1.0128
C11_|MNRU, Q=17 dB 1.4792 | 0.6628 1.7344| 0.6995

C12 |MNRU, Q= 10dB 1.1250 | 0.3316 1.1406|  0.4293





3. Update to EVS WB performance requirements 
According to the analysis in the section 2, the source proposes to update the EVS WB performance requirements.
Considering the higher bitrate and higher performance of ITU-T G.711.1 codec, it is proposed to use G.711.1@80kbit/s (R2b A law) and G.711.1@96kbit/s (R3 A law) as the reference codec for clean speech (32kbit/s and 48kbit/s), noisy speech (32kbit/s and 48kbit/s) and mixed/music content (48kbit/s and 64kbit/s).
	Category


	BW


	Bitrate (kbit/s)
	FER

Jitter
	DTX

	Requirements
	Objectives

	Clean speech

-26,-16,-36dBov

	WB
	5.9VBR
	0% FER
	On/Off


	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65

	
	
	7.2
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 12.65

	
	
	8
	
	
	NWT AMR-WB @ 8.85
	NWT AMR-WB @ 14.25



	
	
	9.6
	
	
	NWT AMR-WB @ 12.65


	NWT AMR-WB @ 15.85

	
	
	13.2
	
	
	NWT AMR-WB @ 15.85


	NWT AMR-WB @ 19.85

	
	
	16.4
	
	
	NWT AMR-WB @ 19.85


	NWT G.722.1 @ 32



	
	
	24.4
	
	
	NWT G.722.1 @ 32


	NWT G.711.1 @ 80 R2b  (A law)

	
	
	32
	
	Off
	NWT G.711.1 @ 80 R2b  (A law)
	NWT G.711.1 @ 96 R3  (A law)

	
	
	48
	
	
	NWT G.711.1 @ 96 R3  (A law)
	NWT WB DIRECT

	
	
	64
	
	
	NWT WB DIRECT
	

	Noisy Speech (-26dBov)

Car [15,20] dB, Office 20 dB, Street [15,20] dB

Editor's note: subsets of noise types can be defined for Qualification, Selection, Characterization: [tbd priority]


	WB
	5.9VBR
	0% FER
	On/Off
	NWT AMR-WB @8.85
	NWT AMR-WB @12.65

	
	
	7.2
	
	
	NWT AMR-WB @8.85


	NWT AMR-WB @12.65

	
	
	8
	
	
	NWT AMR-WB @8.85


	NWT AMR-WB @12.65



	
	
	9.6
	
	
	NWT AMR-WB @12.65


	NWT AMR-WB @15.85



	
	
	13.2
	
	
	NWT AMR-WB @15.85


	NWT AMR-WB @19.85

	
	
	16.4
	
	
	NWT AMR-WB @19.85


	NWT G722.1 @32



	
	
	24.4
	
	
	NWT G.722.1 @32


	NWT G.711.1 @ 80 R2b  (A law)

	
	
	32
	
	Off
	NWT G.711.1 @ 80 R2b  (A law)
	NWT G.711.1 @ 96 R3  (A law)

	
	
	48
	
	
	NWT G.711.1 @ 96 R3  (A law)
	NWT WB DIRECT

	
	
	64
	
	
	NWT WB DIRECT
	

	Mixed content and Music

single level

Note 1: See definition of mixed content in Annex A

Note 2: Music & mixed content will be tested at a single level, however the database should contain the full dynamic range for these input signals (Details for processing music & mixed content are tbd)
	WB
	5.9VBR
	0% FER
	On/Off
	
	

	
	
	7.2
	
	
	NWT AMR-WB @8.85
	NWT AMR-WB @12.65

	
	
	8
	
	
	NWT AMR-WB @8.85


	NWT AMR-WB @12.65

	
	
	9.6
	
	
	NWT AMR-WB @12.65


	NWT AMR-WB @15.85

	
	
	13.2
	
	
	NWT AMR-WB @15.85

	NWT AMR-WB @ 23.05

	
	
	16.4
	
	
	NWT AMR-WB @ 23.05
	NWT G.722.1 @ 24



	
	
	24.4
	
	
	NWT G.722.1 @24


	NWT G.722.1 @ 32

	
	
	32
	
	Off
	NWT G.722.1 @ 32


	NWT G.711.1 @ 80 R2b  (A law)

	
	
	48
	
	
	NWT G.711.1 @ 80 R2b  (A law)
	NWT G.711.1 @ 96 R3  (A law)

	
	
	64
	
	
	NWT G.711.1 @ 96 R3 (A law)
	NWT WB DIRECT

	
	
	96
	
	
	NWT WB DIRECT
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