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1.
Introduction
The following twelve companies (hereafter PC) have announced their intent to participate to the EVS Characterization Phase with one single candidate:
Fraunhofer IIS, Huawei Technologies Co., Ltd., NOKIA Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, SAMSUNG Electronics Co., Ltd., Telefon AB LM Ericsson, VoiceAge Corporation, ZTE Corporation
2.
References, Conventions, and Contacts

2.1
Permanent Documents
The following documents provide additional information on the EVS codec development project.
	#
	P-doc
	Title

	1
	EVS-1
	EVS codec development overview

	2
	EVS-2
	EVS Project plan

	3
	EVS-3
	EVS performance requirements

	4
	EVS-4
	EVS design constraints

	5
	EVS-5b
	Selection Rules

	6
	EVS-6b
	Selection Deliverables 

	7
	EVS-7a
	Processing functions for qualification phase

	8
	EVS-7b
	Processing functions for selection phase

	9
	EVS-8a
	EVS Permanent Document EVS-8a: Test plans for qualification phase including host lab specification

	10
	EVS-10
	List of potential reference codecs

	11
	EVS-11
	<Verification document>


The latest version of these documents can be found in the following link.
http://www.3gpp.org/ftp/tsg_sa/WG4_CODEC/EVS_Permanent_Documents/
2.2
Reference Documents
[1]
ITU-T P.800, “Methods for subjective determination of transmission quality”, 1996.
[2]
“Practical procedures for subjective testing”, ITU-T Handbook, 2011.

[3]
3GPP TS 26.114 v11.4.0, "Multimedia Telephony; Media handling and interaction", 2012-06.

[4]
ITU-T T-Rec. P.501 Amd 1, http://www.itu.int/rec/T-REC-P.501-201207-P!Amd1/e

[5]
ETSI TS 130 006, - Speech and multimedia Transmission Quality (STQ); Speech Quality performance in the presence of background noise: Background noise transmission of mobile terminals- Objective test methods, Annex C
2.3
Key Acronyms
ACR
Absolute Category Rating

CL
Cross-check Laboratory

CuT
Codec under Test

DCR
Degradation Category Rating

ETSI
European Telecommunications Standards Institute

GAL
Global Analysis Laboratory

HL
Host Laboratory

LL
Listening Laboratory

NB
Narrow Band

PC
Proponent Companies of a codec
SWB
Super Wide Band

ToR
Terms of Reference

WB
Wide Band

2.4
Contact Names

	
	Contact Person/Email
	Organization
	Address
	Telephone/Fax

	
	Nobuhiko Naka

nobuhiko.naka@nttdocomo.co.jp
	NTT DOCOMO
	3-6 Hikarinooka, Yokosuka-shi, Kanagawa 239-8536 JAPAN
	Tel: +81 46 840 3515
Mobile: +81 90 320 65942
Fax: +81 46 840 3788


Any comment on the Test Plan should be forwarded through TSG-SA4 (3GPP_TSG_SA_WG4@LIST.3GPP.ORG) email exploders.

3
Roles and Responsibilities
3.1
Overview of the Selection Test Process

The execution of the EVS codec Selection subjective testing is under the responsibility of the LLs participating in the Characterization Phase. 
The execution of the EVS codec Selection objective testing is under the responsibility of the PC participating in the Selection Phase.
SA4 selects and ETSI will contract the LLs to perform the subjective listening tests described in this document. SA4 selects the languages used in each experiment conducted by each LL.  SA4 further selects and ETSI will contract the HL, the CL, and the GAL to perform respective tasks defined in this document.
The LLs shall provide unprocessed 48 kHz sampled raw speech, mixed content and music samples to the HL. 
The PC shall deliver a CuT executable to ETSI.
The LLs must insert the raw voting data into the workbook provided by the GAL and forward the workbook directly to the GAL. In addition, each LL must provide a report of experiments to the SA4 reflector no later than the document submission deadline for the selection meeting.
3.2
Allocation of Additional Roles

LLs: 
DELTA, Dynastat Inc. and Mesaqin s.r.o. (Ltd.)

GAL:
Dynastat Inc.
3.3
Responsibilities

Many of the procedures to be followed are defined in this test plan, with further information being given in Processing function document [EVS-7c]. 
3.3.1
Proponent Companies

The specific responsibilities of each PC are: 

3.3.2
Listening Laboratories
Responsibility of each LL is defined in Annex D.
3.3.3
Host Laboratory
Responsibility of the HL is defined in Annex E.

3.3.4
Cross-check Laboratory
Responsibility of the CL is defined in Annex F.
3.3.5
Global Analysis Laboratory
Responsibility of the GAL is defined in Annex G.

4
Information relevant to all Experiments
4.1
General Technical Notes

Any and all deviations from the specifications contained in this document and the Processing function document [EVS-7c] must be documented and submitted to SA4 along with the experimental report.
4.2
General Consideration of Experiments
· Test duration should not exceed 1.5 hours for ACR and 2 hours for DCR per listening panel.
Note: Typical value of voting period was used for estimation of test durations, but actual voting period is not specified. 

· Randomizations constructed under “partially-balanced/randomized blocks” experimental design described in [2]
· Each speech experiment is performed twice and is tested in two different LLs in two different languages with native listeners.

· Each mixed content and music experiment is performed twice and is tested in two different LLs with native listeners in one of two different languages. 
· 6 talkers (3 males, 3 females) for tests involving speech stimuli.
· 4 samples/talker (1 for each two listening panels) plus 1 sample/talker for preliminaries.

· 32 listeners, 4 listening panels (8 listeners per panel), each panel with an independent randomization
· 4 samples per category

· 6 categories for each test. Mixed : Music = 3 : 3  See 4.4.3 for more details.

· 32 listeners, 4 listening panels (8 listeners per panel), each panel with an independent randomization.

· 192 votes for each condition.
· ACR: Maximum 48 test conditions x 6 talkers/categories = 288 ACR trials. 
· DCR: Maximum 36 test conditions x 6 talkers/categories = 216 DCR trials.
4.3
Opinion Scales

Table 2 and 3 define opinion scales used for ITU-T P.800 ACR test and DCR test, respectively. Instructions in English for the ACR test and the DCR test are provided in Annex A.
Table 2: Opinion scale for ITU-T P.800 ACR test
	Quality
	Scale

	Excellent
	5

	Good
	4

	Fair
	3

	Poor
	2

	Bad
	1


Table 3: Opinion scale for ITU-T P.800 DCR test

	Degradation
	Scale

	Degradation is inaudible
	5

	Degradation is audible but not annoying
	4

	Degradation is slightly annoying
	3

	Degradation is annoying
	2

	Degradation is very annoying
	1


4.4
Material
The speech and music/mixed content material is to be delivered to the HL as headerless format, 48 kHz sampling frequency, 16 bit PCM in little endian files following the naming convention provided in the Processing function document [EVS-7c].
4.4.1
Speech Material
The format of the speech samples shall follow the definition in clause 5.1.1.1 and 5.1.1.2 of [2], and the duration of each sample shall last exactly 8 seconds. Figure 1 depicts the structure for a sentence-pair.
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Figure 1: Structure of sentence-pair

In constructing the speech sample, the silence period between the sentences should be at least 0.5 sec. The leading and trailing silence periods should also be at least 0.5 sec. For the speech samples, “silence” is the recording noise. The amount of material to be provided by each LL depends on each LL but at least five (5) speech samples for each of three (3) male and three (3) female talkers. This results 30 files in total. Recording noise level shall be compliant with the ITU-T P.800.
4.4.2
Noise Material

Experiments N3, W3, W4, I3, I4, S3, S4 and S5 require the addition of noise to the speech material.
The duration of each noise file shall be exactly 5 minutes, the resulting file size is 28.8 MB.

Table 4 lists the potential noise files to be used for Characterization Tests, which are exactly the same as for Qualification and Selection Tests. One noise file for each of three noise types is randomly selected based on the random number received from ETSI.
Table 4: List of noise files
	Noise Type
	File name
	Provider

	Car
	carB_5min_m.48k
	Fraunhofer Gesellschaft

	Car
	docomo_car_48k_16bit_mono.raw
	NTT DOCOMO, INC.

	Street
	Nokia_Street_5min.raw
	NOKIA Corporation

	Street
	docomo_street_48k_16bit_mono.raw
	NTT DOCOMO, INC.

	Street
	Samsung_Street_48kHz16bit_m.raw
	SAMSUNG Electronics

	Street
	ZTE_StreetNoiseEVSqualPhase.pcm
	ZTE Corporation

	Office
	officeE_5min_m.48k
	Fraunhofer Gesellschaft

	Office
	docomo_office_48k_16bit_mono.raw
	NTT DOCOMO, INC.

	Office
	Samsung_office_48kHz16bit_m.raw
	SAMSUNG Electronics


4.4.3
Captured Music and Mixed Content Material
Experiment N4, W5, W6, W7, I5, I6, S6 and S7 require captured music and mixed content material. 
Figure 2 shows the structure of the captured music and mixed content samples which shall contain meaningful contents and the duration of each sample shall be approximately 8 and at least 7seconds. 

[image: image2]
Figure 2: Structure of music and mixed content sample
For music material, three types are defined in Table 5 and five samples (including one preliminary) of each type are used.
Table 5: Music types
	Type
	Examples

	Classical


	Symphonic, Choral, Opera (e.g. Vivaldi, Mozart, Beethoven). 

Record from CD 

	Modern instrumental
	Modern music instrumental 

Record from CD

	Modern vocal
	Western pop, include vocals. Vocals could be in English if the music is known worldwide (e.g. The Beatles), otherwise vocals will be in target language. 

Record from CD


For mixed content material, three types are defined in Table 6 and five samples (including one preliminary) of each type are used. 
Table 6: Mixed content types
	
	Attributes*
	Example of source

	Radio Jingle

Movie Trailer 

Advertisement
	1, 2, 3
1, 3

1, 2, 3
	Radio jingle from commercial demo CD or directly from radio stations (i.e. as original, not broadcast signal). If not available, LL mixed synthetic content is acceptable, however, synthetic is much less preferred.

Movie trailer could be recorded from DVD or BluRay disc or Internet (e.g. from music/movie store) in target language.

Advertisement could be recorded from demo CDs. If not available, could be recorded from TV in target language. A TV recording should have a bandwidth of at least 15 kHz and have high fidelity.

	On hold content / answering machine message
	1, 2, 4
	“Corporate” answering system. 

LL could synthetically create such a signal based on the observed content of actual corporate on-hold signals (i.e. transcribed speech and identified music excerpt). 

Alternatively, LL could use professional pre-recorded answering machine messages in target languages (e.g. http://www.onhold.on.ca/demos.php)

	Speech over background music
	1, 2
	LL creates synthetic mix of clean speech and music signal simulating a conversional scene with present background music

The only restriction on mix is that speech should be clearly intelligible.


*Note:
1: Professional material recorded in controlled acoustic environment and source materials are of high quality. Material mixed from multiple source materials.
2: Highly intelligible speech

3: Selection and alignment of material is intentional, i.e., music and background sounds are relevant to the speech.

4: Single talker
4.5
Listening Systems and Listening Environments

Table 5 lists the listening systems and listening environments to be used for each experiment.

Table 7: List of listening systems and listening environments
	Experiment
	All NB experiments N1 to N4
	All WB, IO and SWB experiments W1 to W7,I1 to I6, S1 to S7


	Listening System
	HD-25 or equivalent headphone for monaural presentation. The other ear is open.
	HD-280 Pro or equivalent headphone for diotic presentation.

	Listening Environment
	Room Noise: Hoth spectrum at 30 dBA (as defined by ITU-T, Recommendation P.800, Annex A, section A.1.1.2.2.1 Room Noise, with table A.1 and Figure A.1)
	No room noise


4.6
Experimental Procedure

Initially the experimenter should provide a written copy of the experiment instructions to the listeners. When the listeners have acknowledged that they understand the instructions, they will be presented with a practice session to rate the preliminary conditions. After the practice session has been completed, the experimenter should ask if there are any questions. Only questions about the rating procedures or the meaning of the instructions should be answered. Any technical questions on matters such as the experimental methodology or details of the types of distortions they are rating must not be answered.
4.7
Results and Analysis

On completion of the experiments, the LLs must provide the raw voting data to the GAL for the purpose of performing a global analysis. The raw voting data for each experiment shall be delivered in the spreadsheet provided by the GAL for that purpose. An example of the spreadsheet is provided in Annex B. 
5.
Subjective Experiments 
The purpose of the 24 experiments (Experiment N1 to N4, W1 to W7, I1 toI6, and S1 toS7) is to evaluate the performances of the EVS codec candidate algorithm with respect to the performance requirements and objectives where possible defined in [EVS-3]. 
The details provided in this section and in corresponding Annexes are those that are specific to each particular experiment. Generic information can be found in Section 4. Therefore the LLs should use the information in Section 4 in conjunction with the information given in this section and Annexes.
Table 8 shows allocation of LLs and their languages to be used so that each experiment is conducted twice by different LLs with different languages. Since North American English is tested in ten different speech experiments, three independent speech databases, NAE1, NAE2 and NAE3, have been developed for North American English. Suffix m indicates databases for mixed content and music. Resulting distribution of languages is shown in Table 9.
Detail conditions for each subjective experiment are defined in Annex I, J, K and L.
Table 8: Allocation of the LLs and languages

	Exp.
	Methodology
	Language

	
	
	DELTA
	Dynastat
	Mesaqin

	N1
	ACR
	
	NAE1
	CHN

	N2
	ACR
	FIN
	NAE2
	

	N3
	DCR
	SWD
	
	FRN

	N4
	ACR
	DANm
	SPNm
	

	W1
	ACR
	
	NAE3
	SLV

	W2
	ACR
	
	SPN
	GER

	W3
	DCR
	FIN
	NAE1
	

	W4
	DCR
	JPN
	NAE2
	

	W5
	DCR
	
	NAEm
	FRNm

	W6
	DCR
	SWDm
	
	GERm

	W7
	DCR
	DANm
	
	CHNm

	I1
	ACR
	FIN
	SPN
	

	I2
	ACR
	JPN
	
	SLV

	I3
	DCR
	DAN
	
	FRN

	I4
	DCR
	
	NAE3
	CHN

	I5
	DCR
	SWDm
	SPNm
	

	I6
	DCR
	
	NAEm
	GERm

	S1
	DCR
	
	NAE1
	FRN

	S2
	DCR
	JPN
	SPN
	

	S3
	DCR
	SWD
	NAE2
	

	S4
	DCR
	
	NAE3
	CHN

	S5
	DCR
	FIN
	NAE1
	

	S6
	DCR
	DANm
	
	CHNm

	S7
	DCR
	
	NAEm
	GERm

	Total No. of exp.
	15
	18
	15


Table 9: Distribution of languages
	Language
	Speech
	Total
	DELTA
	Dynastat
	Mesaqin

	CHN
	Mandarin
	3
	
	
	3

	DAN
	Danish
	1
	1
	
	

	FIN
	Finnish
	4
	4
	
	

	FRN
	French
	3
	
	
	3

	GER
	German
	1
	
	
	1

	JPN
	Japanese
	3
	3
	
	

	NAE1
	N. A. English #1
	4
	
	4
	

	NAE2
	N. A. English #2
	3
	
	3
	

	NAE3
	N. A. English #3
	3
	
	3
	

	SLV
	Slovak
	2
	
	
	2

	SPN
	Spanish
	3
	
	3
	

	SWD
	Swedish
	2
	2
	
	

	
	TOTAL
	32
	10
	13
	9

	
	
	
	
	
	

	Language
	Mixed / Music
	Total
	DELTA
	Dynastat
	Mesaqin

	CHNm
	Mandarin
	2
	
	
	2

	DANm
	Danish
	3
	3
	
	

	FINm
	Finnish
	0
	
	
	

	FRNm
	French
	1
	
	
	1

	GERm
	German
	3
	
	
	3

	JPNm
	Japanese
	0
	
	
	

	NAEm
	N. A. English 
	3
	
	3
	

	SLVm
	Slovak
	0
	
	
	

	SPNm
	Spanish
	2
	
	2
	

	SWDm
	Swedish
	2
	2
	
	

	
	TOTAL
	16
	5
	5
	6


]
Editor’s note:  The following text is taken from S4-14279 and incorporated into this initial draft of EVS-8C, the EVS characterization test plan.
[
Table 1: proposed test conditions to be included in EVS Characterization.
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[image: image3.emf]Category Subcategory ID Detail

Notes

Additional noise type/bandwidth 

combinations (EVS-3 Section 3) 1 2 left in NB.  1 in WB.  1 in IO.   <enumerate>

2

Number of rate switching conditions:  N1-

6; N2-4; N3-6; N4-6; 

3

Number of rate switching conditions: W1-

12; W2-8; W3-4; W4-8; W5-4; W6/7-8;  

4

Number of rate switching conditions:   IO1-

6; IO2-4; IO3-2; IO4-4; IO5-2; IO6-4;  

5

Number of rate switching conditions:  S1-

12; S2-8; S3/4-4; S5-8; S6-4; S7-8

6N1-4; N2-12; N3-12; N4-9;  

7

 W1-24; W2-16; W3-4; W4-12; W5-0; W6/7-

8; 

8  I1-61; I2-0; I3-19; I4-12; I5-8; I6-2;  

9  S1-17; S2-16; S3/4-2; S5-2; S6-1; S7-6

AMR-WB IO case C (enhanced 

encoder/enhanced decoder (EVS-3, 

Section 5.3) 10

Decision on alternative implementation needed?  No 

performance requirements set.

AMR-WB IO performance with JBM (EVS-3, 

Section 5) 11 No requirements set.

Channel Aware Mode (EVS-3, Section 8.5) 12 High level requirements given.

DTX higher than 24.4 (EVS-3 Section 8.4) 13 High level requirements given.

Fullband (EVS-3 Section 8.1) 14

This could require as many bit rates as SWB to test 

thoroughly.

Interworking requirement (tandeming of 

EVS 13.2 with AMR 12.2).  (EVS-3 Section 7) 15

One of many tandeming cases that may be tested with 

those defined below.

16N2-6

17W2-6

18S2-6; S7-4

Additional SNR's (EVS-3 Section 3) 19

Car @ 15 dB.  Street @ 20 dB.  Office @ 20 dB.  EVS-3 

does not specifically call out additional SNR's in 

characterization.  Example:  Car @ 10 dB; Street @ 15 

Conference bridge (multi-bw) 20

 Compare all three bandwidths of EVS at important 

operating points (13.2, 24.4).  Opus @ 24 and under. 

Interworking (tandeming, differerent 

frequency masks) 21

> EVS-WB <-> G.711.1WB

> G.711 (u-law [MIRS/FLAT]) to EVS-NB 

([MSIN/FLAT])

> G.711 (A-law [MIRS/FLAT]) to EVS-NB 

([MSIN/FLAT])

> EVS-NB ([MSIN/FLAT]) <-> G.711 (u-law 

[MIRS/FLAT])

> EVS-NB ([MSIN/FLAT]) <-> AMR ([MSIN])

> EVS-WB <-> G.722

> EVS-SWB <-> G.722.1                                   

>EVS Self-tandeming                                         

>cross bandwidth tandeming

VoLTE/mobility scenario 22

Delay loss profiles with other bit rates?  SQ delay/loss 

profiles not very challenging.  Test edge of cell cases?

Mobile->landline use case 23

OTT VoIP? 24

Test Channel aware mode here along with higher 

FER's.  See channel aware mode above.

Additional Languages 25Japanese.  French.  Korean.

Additional reference codecs. 26

AMR

AMR-WB

OPUS

G.711 u-law [MIRS/FLAT]

G.711 A-law [MIRS/FLAT]

G.711.1 NB u-law

G.711.1 NB A-law

G.722                                                                   

G.729

In conjunction with tests defined for interworking, 

multi-bandwidth, etc.

Use 

Cases/Additional 

configurations

Delay-loss profiles for bandwidths/input 

signal categories not tested in Selection 

(Annex C).

Switching from any rate/mode to any 

other rate/mode (EVS-3 Section 6 Table 

10)

Other bit rates not tested in Selection.

Not tested in 

Selection

Deferred to 

Characterization


Characterization Phase Experiments

The following experiments have been identified for the characterization phase.

	Experiment
	Number of Tests
	Content
	Test Type
	Estimated CuT Conditions**
	ID (from previous table)

	N.1
	NB
	2*
	Clean Speech
	ACR
	21
	2,6,15,16,21

	N.2
	NB
	2*
	Noisy Speech
	DCR
	15
	

	N.3
	NB
	1*
	Music/mixed
	ACR
	21
	2,6

	W.1
	WB
	2
	Clean Speech
	ACR
	21
	3,7,12, 13,17,21

	W.2
	WB
	2
	Noisy Speech
	DCR
	15
	

	W.3
	WB/IO
	2
	Clean Speech
	ACR
	21
	3,4,7,8, 10,11,17

	W.4
	WB/IO
	1
	Music/mixed
	DCR
	15
	3,4,7,8, 10,11

	S.1
	SWB
	2
	Clean Speech
	DCR
	15
	5,9,12,13,18,21

	S.2
	SWB
	2
	Noisy Speech
	DCR
	15
	

	S.3
	SWB
	1
	Music/mixed
	DCR
	15
	5,9,18

	12
	FB
	0
	Speech
	 
	 
	14

	F.1
	FB
	1
	Music/mixed
	DCR
	15
	

	M.1
	NB, WB, SWB
	2
	Speech
	 
	 
	20

	M.2
	NB, WB, SWB
	1
	Music/mixed
	 
	 
	20

	 
	BW?
	1
	VoLTE profiles
	 
	 
	 

	**Assuming 5+1 MNRU's, and half of remaining conditions are references.

	*candidate for reduction by 1 test
	
	
	


The attached spreadsheet identifies conditions selected for each experiment.
Objective Testing

EVS-3 also specifies additional objective testing after the selection phase as follows:

-Measure native and IO EVS modes AFR with additional SNR/noise types (9.1)

-Measure native EVS mode AFR with music/mixed input. (9.1)

-JBM delay will not vary significantly between content types: this will be verified after the selection. (9.3)

]
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