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1. Abstract
The EVS performance requirements document EVS-3 Section 9 defines a number of objective performance requirements. For the EVS qualification the processing scripts described in the EVS qualification processing plan document EVS-7a were amended to report the objective performance of a candidate for the agreed set of performance requirements to be tested. This agreed set is described in the qualification test plan EVS-8a Annex H. In addition, databases with clean speech, noisy speech and mixed and music material were defined. The scripts in connection with these databases were then used by the proponent companies to evaluate the conformance of their candidate with the objective requirements.
For the EVS selection the current version of the EVS selection deliverables document EVS 6-b [1] describes in Section 3.8 the delivery of the objective evaluation results.

In the current document the sources propose a framework for the evaluation of the objective performance requirements for the EVS selection phase and amendments to the Selection Test Plan to describe the objective evaluation.
2. General Outline of Testing of Objective Performance Requirements
On high level the sources propose the following:
1. SA4 develops scripts for objective evaluation

2. SA4 agrees on databases to be used for the objective evaluation

3. Candidates report the pass / fail to the agreed objective test conditions using the agreed scripts and databases. All objective testing is performed by the proponent companies themselves.
4. The reported pass / fail pattern of the selected EVS candidate is verified as part of the EVS  codec verification using the same scripts and database used for the selection phase
We note that the above points partly are a consequence of the selection rules in EVS 6-b [1]:

“The candidates must provide the results of the objective evaluation on the 3GPP SA4 reflector. The report shall show how and to what extent the respective candidate codec meets or fails the objective performance requirements and objectives as specified in the selection test plan EVS-8b. The report shall cover all requirements and objectives that shall be assessed according to the selection test plan in-house by the candidates. The report shall also contain a sufficiently detailed description proving the compliance of processing to the EVS selection processing plan EVS-7b. “
3. Scripts for Objective Performance Requirements
In the qualification phase companies have provided tools and amended the qualification processing scripts to allow the testing of objective performance requirements.
For the qualification the following types of objective PRs were tested:

1. Gain verification (design constraints) (Gain)
2. JBM compliance to TS 26.114 (design constraints) (JBM)
3. AFR (performance requirements) (AFR)
4. Attenuation during inactive regions (performance requirements) (Att.)
5. Average active speech bit rate of VBR and CBR (BR)
For selection the same types of objective evaluations are relevant.

For 1. and 4. VoiceAge, for 3. and 5. Qualcomm, and for 2. Qualcomm and Fraunhofer kindly provided tools and amended the qualification scripts. The sources encourage a similar setup for the selection phase and suggest to re-use the tools used for qualification.
4. Databases for Objective Performance Requirements
For qualification three types of databases for objective evaluation were collected:

1) Clean Speech (NB, WB, and SWB versions)

2) Noisy Speech (NB, WB, and SWB versions) 
a. NB with car noise

b. WB with street noise

c. SWB with office noise

3) Mixed and music (NB, WB, and SWB versions)

Below we discuss the suitability of these databases for selection.

Clean Speech: As described in Annex H.2.1 of EVS-8a the clean speech database is collected from a multitude of existing publicly available databases and the common corpus database provided from the proponent companies under the NDA setup for the EVS qualification phase. The length of the database is approximately 15minutes and the voice activity factor is approximately 40%. 
The sources propose using this database for the EVS selection as well.
Noisy Speech: The noisy speech databases were generated by Fraunhofer Gesellschaft by means of mixing the clean speech databases with the different noise types that were accepted for the qualification exercise. 
We propose to use the same procedure for the selection exercise, i.e., mix the above clean speech database with the noise files accepted and relevant for the selection testing. Since the AFR performance requirements (Section 9.1 of EVS-3) are defined different for different noise types, it is important to keep separate database files for the different noise types. We suggest generating one mixed file for each required bandwidth, noise type, and level combination.
We further propose that the agreement on noise files used in the selection listening experiments and objective evaluations is made during the SA4#73 meeting. In case no new acceptable noise database is brought forward we suggest using the accepted noise files from the qualification exercise as detailed in Section 4.4.2 of EVS-8a.

Mixed and music: The music database for qualification was gathered from all proposed mixed and music files with exception of one item that was shown to break the AMR-WB reference. It was of approximately 46min length and the processing was following the qualification processing plan.
Despite the agreement that artificially mixed content is not to be used anymore for subjective testing, the sources suggest to re-use the mixed and music database for objective testing. The motivation is that the problems with the artificially mixed content were related to the subjective testing and the collection of a new mixed and music database will be difficult since the material to be used for the selection testing is provided by the listening labs, who, most likely, will not agree to publish their material.

5. Proposed Annex of Selection Test plan on Objective Evaluations
The qualification test plan EVS-8a describes in its Annex H the objective performance evaluations. In the Annex to this document we repeat this annex with changes to adopt it to the selection test plan. We suggest inserting this version of the Annex into EVS-8b at least as a starting point for the editing.
6. Summary
The sources kindly ask the EVS-SWG to agree on the following items:

1) SA4 develops scripts for objective evaluation re-using the tools developed during qualification

2) Agree on databases for objective evaluation

a) Re-use the clean speech databases from the EVS qualification

b) Generate the noisy speech database by mixing the applicable noise files with the speech files in 2a) Generate one noisy speech file for each of the required bandwidth, noise type, and level combination.

c) Re-use the mixed and music database from EVS qualification objective testing.

3) Candidates report the pass / fail to the agreed objective test conditions using the agreed scripts and databases. All objective testing is performed by the proponent companies themselves.

4) The reported pass / fail pattern of the selected EVS candidate is verified as part of the EVS codec verification using the same scripts and database used for the selection phase

5) Insert the Annex of this document into EVS-8b at least as a starting point for the editing.

6) Take the decision of the noise files to be used during the ongoing SA4#73 meeting. If no new acceptable noise files are brought forward, accept to re-use the accepted noise files from the qualification.
We also note that a volunteer for generating the noisy speech database needs to be appointed.

7. References

[1] Tdoc S4-13 0355 EVS-6b: Selection Deliverables, Version 0.1
Annex G:
Objective Evaluations
G.1
Introduction
The purpose of the objective measurement is to verify the performance of the EVS codec candidate algorithms using objective metrics. Those are applied to test the fulfillment of the design constraints defined in [EVS-4] or to evaluate objective performance requirements defined in [EVS-3]. 
The objective metrics for qualificationselection consist of the following items.
1. Gain verification (design constraints) (Gain)
2. JBM compliance to TS 26.114 (design constraints) (JBM)
3. AFR (performance requirements) (AFR)
4. Attenuation during inactive regions (performance requirements) (Att.)
5. Average active speech bit rate of VBR and CBR (BR)
Each PC shall conduct all of the objective evaluations in-house and shall report the pass and fail of each respective requirementresults as a part of the qualificationselection deliverables defined in [EVS-6ba].
G.2
Databases

[Nine] databases as shown in Table G.1 will be used to perform the evaluations using objective metrics.
[Table G.1: List of databases used for objective evaluations
	Database
	Description
	Gain
	JBM
	AFR
	Att.
	BR

	1
	NB clean speech filtered by MSIN, in 8 kHz sampling
	x
	-
	-
	x
	x

	2
	WB clean speech filtered by HP50, in 16 kHz sampling
	x
	x
	-
	x
	x

	3
	SWB clean speech filtered by HP50, in 32 kHz sampling
	x
	x
	-
	x
	x

	4
	NB speech with car noise at 15 dB SNR filtered by MSIN, in 8 kHz sampling
	x
	-
	x
	x
	x

	5
	WB speech with street noise at 20 dB SNR filtered by HP50, in 16 kHz sampling
	x
	-
	x
	x
	x

	6
	SWB speech with office noise at 20 dB SNR filtered by HP50, in 32 kHz sampling
	x
	-
	x
	x
	x

	7
	NB mixed content and music filtered by MSIN, in 8 kHz sampling rate
	x
	-
	-
	-
	x

	8
	WB mixed content and music filtered by HP50, in 16 kHz sampling
	x
	-
	-
	-
	x

	9
	SWB mixed content and music filtered by HP50, in 32 kHz sampling
	x
	-
	-
	-
	x


]
Editor’s note: This table has to be aligned with the agreements of, e.g., noise types and levels for subjective testing.

G.2.1
Clean Speech
The clean speech database will be assembled by a volunteer (Ericsson) and will consist of speech samples in different languages. Approximately 40 percent of the clean speech databases consists of active speech.

It is assembled from sentences using the ITU-T P.501 and ITU-T P.501 Amd1[4], the speech portion of the ETSI STQ database [5], and the common corpus that is collected from proponents under the multi-party NDA. Part of the AMR-WB+ conformance corpus is included in addition, in case it is required to extend the duration of the corpus to 30 minutes.

The database will be available for NB, WB and SWB in 8 kHz, 16 kHz and 32 kHz, respectively. The format is raw headerless PCM.

The clean speech database will be available no later than 31st of August.
The clean speech database from the EVS qualification phase [EVS-8a Section H.2.1] will be re-used.
G.2.2
Speech with Background Noise
The databases with background noises will be assembled by a volunteer (Fraunhofer[TBD]) and will be generated by mixing the clean speech database with the background noise items that were accepted for selection.

[For NB all accepted car noise ambient recordings with 15dB SNR, as specified in clause 4.4.2, will be used.

For WB all accepted street noise ambient recordings with 20dB SNR, as specified in clause 4.4.2, will be used.

For SWB all accepted office noise ambient recordings with 20dB SNR, as specified in clause 4.4.2, will be used.]

Editor’s note: The mixing and levels has to be alignedwith the agreements of noise types and levels for subjective testing.

The format is raw headerless PCM.

The speech with background noise databases will be available no later than [May 20, 2013] 7th of September.
G.2.3
Mixed Content and Music

The database for mixed content and music consist of all items that have been submitted by the proponents for the subjective listening tests and were accepted. A volunteer (Ericsson) will assemble the common database from all accepted items.

The format is raw headerless PCM.

The mixed content and music database will be available no later than 5th of October.

The mixed and music database from the EVS qualification phase [EVS-8a Section H.2.3] will be re-used.
G.3
Objective Measurements
For verification of the candidate solutions several objective metrics will be evaluated by using the tools defined in [EVS-7a]. PCs should use the tools defined in [EVS-7a] to create JBM objective metrics, but may also use their own tool. PC shall report how they have made the JBM objective metrics compliance assessment as part of the qualification deliverables defined in [EVS-6ba]. 
Table [G.2 to G.4] specify the conditions for objective evaluations. The conditions marked 'x' shall be evaluated and the pass/fail obtained for each database by the tools shall be reported by each PC. It should be noted that the objective measurements shall be performed for VBR at 5.9 kbps only when the CuT implements such a recommended operating mode.
Editor’s note: Add tables similar to the ones used during qualification but adapted to the selection testing. Consider processing time when deciding if all or a subset of selection conditions shall be tested objectively. 
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