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1. Introduction
This document proposes principles on performance requirements. From operators’ point of view, sources believe that the subjective quality of mixed content and music is important for the EVS as equally as speech. Thus sources propose to additionally consider non-conversational codecs for mixed content and music category.

This document addresses major problems when trying to define the requirements for WB music and mixed contents and SWB at gross bit rates below and equal to 24.4 kbps. The annex part lists possible performance requirements, focusing especially on those operating points, to illustrate the proposed principles.
2. Importance of SWB support operating at 13.2 kbps

As stated several times in the previous meetings, the sources believe that one important advantage of the EVS codec is superior performance for both voice and non-voice signal. Although the operational bit rate modes for each bandwidth have not been defined, 13.2 kbps is an important operating point and is highly desired to be included as a bit rate for SWB operation. With this, the sources anticipate improved user experience while maintaining radio capacity and coverage compared with existing NB and WB services.
3. Principle on Performance Requirements
According to TR 22.813 [1], the performance of the EVS codec for non-voice signals, such as mixed content and music, is stated as follows: 
In order to retain music quality when interoperating with legacy CS networks (such as the PSTN), or when interoperating with networks that do not support signaling the start and stop of music, mixed content and music coded by the EVS codec should have quality that is significantly better than pre-Rel-10 3GPP speech codecs. 

The following is recommended:
· For narrowband signals: the quality shall be significantly improved with respect to the state-of-the-art 3GPP narrowband codec (AMR) at equivalent operating points.

· For wideband signals: the quality shall be significantly improved with respect to the state-of-the-art 3GPP conversational wideband codec at equivalent operating points.
· For super-wideband signals: the quality shall be significantly better than the state-of-the-art 3GPP conversational wideband codec with wideband input and be no worse than state-of-the-art conversational super-wideband codecs at equivalent operating points. Note: It is envisioned that the EVS codec will provide better performance than a specific state-of-the-art conversational super-wideband codec at equivalent operating points.

However, the sources would like to point out possible problems related to the principle indicated in the TR:

· No conversational super-wideband codec at equivalent to gross bit rate of 13.2 kbps exists (including speech).

· Similarly, there is no conversational codec which performs fine subjective quality on mixed content and music for SWB especially at bit rates below and including 24.4 kbps, and for WB operation.

It should be remembered that in SA4#62 (Berlin), EVS SWG agreed that “appropriate codecs should be used for different content types, which may result in different codec references depending on content” [2]. In order to address those problems, general performance requirements for SWB signals at gross bit rate at 13.2 kbps; and for music and mixed content performance requirements for WB and SWB at the bit rates below and including 24.4 kbps should be treated as exceptional cases. The sources think that it is reasonable to choose one of the following three options for each case: 
Option 1: Using a state-of-the-art conversational codec at a higher operating point as a reference.

Option 2: Using a state-of-the-art 3GPP codec for non-conversational services at equivalent operating point as a reference, for example, AMR-WB+.

Option 3: Using both a state-of-the-art conversational codec at a higher operating point and a state-of-the-art 3GPP codec for non-conversational services at equivalent operating point and defining one of the two showing higher quality as a reference. This should be judged on per item by item bases.
Note that, for all of the above options, appropriate codecs should be considered for each input source category, "Clean speech", "Noisy speech", "Mixed content" and "Music".
An attempt to reflect the above options on the performance requirements, from an operator’s point of view, is shown in the Annex of this document. 
4. Conclusion

The sources believe that SWB operating at 13.2 kbps is important for the EVS. This document indicates three options on selecting appropriate reference codecs for performance requirements at lower bit rates.
References

[1] 3GPP TR 22.813: "Study of Use Cases and Requirements for Enhanced Voice Codecs for the Evolved Packet System (EPS) (Release 10) ", 3GPP
[2] S4-110170: "Draft report from SA4#62 EVS SWG ", EVS SWG Secretary
Annex: Some possible examples
	Category
	Coded Bandwidth
	Bitrate (kbit/s)
	FER
jitter
	VAD/DTX
	Requirements
	Objectives
	Notes (TR 22.813 10.0.0)

	Mixed content and Music
	WB

	gross bit rate:
13.2 kbps


	tbd
	tbd
	Option 1:

a) BT AMR-WB at 12 kbps

b) NWT AMR-WB at 23.85 kbps

c) NWT G.718 at 24 kbps

d) NWT G.722.1 at 24 kbps
Option 2:

NWT AMR-WB+ at 12 kbps with WB input mode
Option 3:

[No candidates found]

	
	

	
	SWB
	gross bit rate:
13.2 kbps

	tbd
	tbd
	BT AMR-WB at equivalent operating points for WB input and 

Option 1:

NWT G.722.1C at 24 kbps

Option 2:

NWT AMR-WB+ at 12 kbps

Option 3:

a) NWT both AMR-WB at 24 kbps and AMR-WB+ at 12 kbps

b) NWT both G.722.1C at 24 kbps and AMR-WB+ at 12 kbps
	(change NWT to BT of requirements)


	

	
	
	gross bit rate: 

24.4 kbps

	tbd
	tbd
	BT AMR-WB at equivalent operating points for WB input and
Option 1:

NWT G.722.1C at 32 kbps
Option 2:

NWT AMR-WB+ at 24 kbps
Option 3:

a) NWT both G.722.1C at 24 kbps and G.718B at 28 kbps
b) NWT both G.722.1C at 32 kbps and G.718B at 32 kbps
	(change NWT to BT of requirements)
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