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Background
This document contains the Selection rules for the development of the EVS codec. It was prepared on the basis of the EVS Permanent Document EVS-5a: Selection Rules for Qualification Phase in S4-121249. The main motivation of this proposal is to agree almost all the part of selection rules before the qualification test results are available, i.e., SA4#72 meeting at the latest for the moment.

In contrast to Qualification, testing all CuTs together allows direct comparison among CuTs. This allows another FoMs for ranking. The most important benefit of new FoMs could differentiate the performance of CuTs even though all CuTs pass all the requirements. 

The sources request EVS SWG to accept this document as the basis of EVS Selection Rules document : EVS-5b. 
1.
Introduction
This Permanent Document describes the Selection Rules for the EVS Selection Phase.

2.
Objective

[

The objectives of the selection rules are to eliminate candidates presenting performances well below the average, and to select a single candidate to be the EVS codec. The selection rules are based on listening tests of selection candidates, a neutral HL(s) and a neutral GAL(s). 

The listening tests are organized so that all the candidates are tested in one experiment and one experiment is performed by two LLs. Testing involves the quality assessment and associated reporting. Hence, each candidate is tested twice for each experiment). 
The HL and the GAL functions will be provided by independent laboratories.
]
3.
Selection Rules

[

Three basic rules are defined for the Selection Phase. Rule 1 is intended to eliminate all candidates failing to demonstrate full compliance with the EVS codec Design Constraints defined in EVS-4 (S4-110710). Rule 2 is intended to eliminate all candidates presenting test results too far below the expected performance level. In Rule 3, the performance of the candidates is analyzed in certain test sets given in Table 1 which reflect the objectives of the EVS Work Item Description in SP-100202.
Table 1: Test sets

	WID objectives 
	Description
	Test Sets 
	Weight 

	1 
	Enhanced quality and coding efficiency for NB and WB speech services 
	NB and WB clean speech and speech under background noise quality requirements  
	(a) NB/WB clean and noisy speech (FER=0%)

at gross bit rates <13.2kbps with and without DTX and at 13.2kbps with DTX
	[20]%

	
	
	
	(b) NB/WB clean and noisy speech (FER=0%)

at gross bit rates >13.2kbps with and without DTX and at 13.2 kbps without DTX
	[10]%

	2 
	Enhanced quality by the introduction of SWB speech 
	All SWB speech quality requirements – with and without DTX; clean speech and speech under background noise 
	SWB clean speech and speech under background noise with and without DTX  (FER= 0%) 
	[30]%

	3 
	Enhanced quality on mixed content and music in conversational applications 
	Quality requirements for music and mixed content cases capturing the situations and use cases where use of the 3GPP audio codecs would not be possible 
	(a) NB/WB mixed content and music (FER=0%) 
	[10]% 

	
	
	
	(b) SWB mixed content and music (FER=0%) 
	[10]%

	4 
	Robustness to packet loss and delay jitter 
	Quality requirements related to robustness to packet losses and delay jitter 
	(a) NB/WB clean/noisy speech (FER values >0%, MTSI delay-jitter profiles) at gross bit rates <13.2kbps with and without DTX

and at 13.2kbps with DTX 
	[5]% 

	
	
	
	(b) NB/WB clean/noisy speech  (FER values >0%, MTSI delay-jitter profiles) at  gross bit rates >=13.2kbps without DTX 
	[2.5]% 

	
	
	
	(c) SWB clean/noisy speech (FER values >0%, MTSI delay-jitter profiles) 
	[7.5]% 

	
	
	
	(d) NB/WB (50%) and SWB(50%)  mixed content and music  (FER values >0%, MTSI delay-jitter profiles) 
	[5]% 

	5 
	Backward interoperability to AMR-WB 
	Quality requirements for the AMR-WB interoperable EVS codec mode 
	WB clean speech, noisy speech, mixed content and music (all tested FER values >0%, all MTSI delay-jitter profiles) 
	[0]% 

	Total 
	100% 


Each rule is further described in the following sections.
Rule 1:

Each proponent shall report on compliance of its candidate solution with the following design constraints in EVS-4:

· Support for 8, 16 , 32 and 48 kHz input and output sampling rates

· All mandatory bitrates

· Algorithmic delay

· Complexity of the required operation modes

· Computational complexity

· Table ROM

· Program ROM

· RAM

· 20 ms frame length

· Compliance with DTX operation requirements for mandatory modes

· Output gain
Rule 2a:
Any candidate failing 50% or more of the test conditions contained in any of test sets in Table 1 will be excluded. A test is failed if the codec performance (measured [MOS/DMOS/…] score or PoW) does not meet the requirement specification at the 95% confidence level.
The 50% threshold should be computed for each test set across the conditions tested by all listening laboratories performing an experiment included in this test set.
Rule 2b:

Any candidate severely failing more than 10% of the test conditions contained in any of the test sets in Table 1 will be excluded. The 10% threshold should be computed for each test set across the conditions tested by all listening laboratories performing an experiment included in this test set.

A severe failure is defined by systematic failure and PoW > 15% if applicable.

PoW will only apply if either the equivalent Q value of the codec under test or the equivalent Q value of the reference codec is in the linear region of the MNRU curve. The definition of PoW is given in the Annex.
Rule 3:
Ranking of the candidates is performed according to the following Figures of Merit (FoMs) :
Table 2: Figures of Merit (FoMs)
	Figure of Merit (FoM)
	Description 

	FoM#1

Percentage of passes
	For each test set given in Table 1, compute the percentage of passed requirements across the two LLs.

Based on that, compute the overall percentage by weighted averaging the percentages over test sets. The weighting is according to Table 1.

	FoM#2a

Percentage of passes for NB/WB service
	FoM#2a is calculated on percentage of passed requirements across the two LLs within the test sets under NB/WB tests and their weighted average in NB/WB conditions using weights in Test Sets (Table 1).

For test sets 1a, 1b, 3a, 4a, 4b 5, and the NB/WB conditions in 4d in Table 1, compute the percentage of passed requirements. Based on that, compute the overall percentage by weighted averaging the percentages over the aforementioned test sets. The weighting is according to Table 1, test set 4d counts as 2.5%.

	FoM#2b

Percentage of passes for SWB service
	FoM#2b is calculated on percentage of passed requirements across the two LLs within the test sets under SWB tests and their weighted average in SWB conditions using weights in Test Sets (Table 1).

For test sets 2, 3b, 4c, and the SWB conditions in 4d in Table 1, compute the percentage of passed requirements. Based on that, compute the overall percentage by weighted averaging the percentages over the aforementioned test sets. The weighting is according to Table 1, test set 4d counts as 2.5%.


Potential additional FoMs are listed below.

· Number of systematic failures

· Give points based on the performance among CuTs on FoMs?
· Passes for performance objectives

· Number of (systematic) BT requirements

· Number of (systematic) BT the other CuTs
· Point based on ranking per condition and accumulate with weighted sum

· Ranking on each set 

]
4.
Selection Procedure

[
The selection procedure will consist of the following steps:

1. The HL(s) and the GAL(s) in the selection phase are neutral organization(s) which may receive funding for these activities. The HL will do the blinding of candidates. The Selection test results will be presented and analyzed while keeping secret the identity of the candidates. The Selection Rule 2 defined in the previous section will be applied at this stage.

2. After the review and discussion of the test results in GAL Report#1 (as specified by Rule 2), SA4 will try to reach a consensus on a quality ranking of the candidates.

3. Each candidate will then present its solution according to the requirements set in the EVS-6b Selection Deliverables and show the compliance with the design constraints, as specified in Selection Rule 1.

4. The blinding code assigned to each candidate will then be revealed. Detailed GAL Report#2 will be made available.
5. A final discussion and review of the solution characteristics and test results will take place.

6. SA4 will then try to reach a consensus on a single candidate to serve as the basis for the EVS codec standerdization.
]
Annex A: GAL Task Specification
[
This document presents the plan for the Global Analysis Laboratory (GAL) for the 3GPP SA4 EVS Selection Test. This plan, hereafter known as the GAL Plan, describes the steps required for the Global Analysis of the subjective test data in the process of selecting one single candidate codecs to serve as the basis for the EVS codec standardization. 

[Name of neutral entities] have been named the GAL for the EVS Selection Test and will contract with ETSI to perform the functions of the GAL in the EVS Selection Test. The scope of this contract includes the analysis of test results derived from [t.b.d.] different experiments within the EVS Codec Selection effort and application of the Selection Rules described in the main part of this document.

The GAL has the following responsibilities:

· Provide the randomization playlists for [t.b.d.] subjective experiments according to EVS-8b Selection Test Plan.
· Provide the raw voting data delivery worksheets for  [t.b.d.] subjective experiments according to EVS-8b Selection Test Plan.
· Receive the raw voting data from [t.b.d.] different LLs for each of  [t.b.d.] subjective experiments conducted according to specifications in the EVS-8b Selection Test Plan. Each subjective experiment will evaluate the performance of [five] candidates "Codecs under Test" (CuT).
· Compute Pair-wise Student's t-tests comparing the subjective scores of a CuT vs the scores for a specified Reference-codec. Such tests are known as Terms of Reference tests or ToR's. Each subjective experiment contains a number of such ToR tests to be computed by the GAL(s) for each of the [five] CuTs involved in the experiment. The main part of this document contains the Selection Rules for combining the results of the ToR tests into several Figures of Merit (FoM) for ranking the performance of the CuTs involved in the EVS Selection Test 

· Prepare GAL Report#1 to be presented at the Selection Meeting (as scheduled in EVS-2 Project Plan). Test results in GAL Report#1 will be "blinded" such that no PC will be able to identify either its own results or those of another PC. 

· Immediately after the identity of candidates is revealed, the GAL(s) will present GAL Report#2 in which the results of all tests will be documented for each PC, including mean values, standard deviations.
]

[

Annex B: Definition of  PoW

Definition
The "PoW"-votes are the votes where listeners rated the signal as MOS=2 ("poor") and MOS=1 ("bad"). 

In each specific condition under consideration, we characterise the result of the listening test in the following way:

In a given condition, r % of all votes (i.e. a number of R votes out of a total of N votes;  r = 100 * R/N) have rated the reference codec (Ref) being  "poor" or "bad".

In the same condition, c % of all votes (i.e. a number of C votes out of a total of N votes;  c = 100 * C/N) have rated the codec under test (CuT)  being "poor" or "bad".

  PoW is intended to be a relative measure for the number of votes that did prefer the Reference codec to the CuT.

Definition: In the situation described above,  PoW is defined to be 

 PoW  =   (c - r) %,     if   c -  r > 0,                                      PoW  =  0 %       otherwise

Application of this definition

Ideally for a good CuT,   c - r   should be as small as possible and can be even negative. However, the PoW criterion is passed for   c<r   by definition. Therefore, only the positive values of  PoW should be used, as stated in this definition.  

The smaller the resulting figure of merit, the better is the performance of the codec with respect to it's reference codec (as used in each of the conditions considered for the calculation of the figure of merit, respectively). 

]








































