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In the 126th SA4 meeting in January 2024, the characterization test plan was proposed [4].
There were some concerns 
· OPUS has many optional modes and could be tested on other occasions.
· Listeners may be confused if stereo and mono output are combined. 
· The number of conditions is too small for one experiment, and one may consider combining several types of audio content in one longer experiment. Listeners, however, may be confused if clean speech, noisy speech, and music are randomly combined.
This contribution provides trial test results of stereo downmix for interoperable EVS recently conducted in NTT labs in order to make further discussions on the test plan.

Conditions of trail listening test
Conditions are shown in Table 1, 2,3, 4 and 5. These conditions are similar to those proposed in [4] (copied to the Annex (Table A1- Table A5)) except for some items, which are shown in red characters. 
Table 1 Comparison of conditions between the proposed test and trial test at NTT
	
	Proposed in [5]
	Trial test at NTT

	Number of Codecs
	16
	18

	Number of categories
	6
	6

	Number of panels
	6
	3

	Number of listeners per panel
	5
	8

	Number of total listeners
	30
	24

	Number of input items per listener
	6
	10 #

	Number of votes per listener
	288 (16*6*3)
	540 (18*10*3) 


# 10 items are assigned to each panel from 30 items (6 categories and 5 pairs of talkers).
Note that
· Only two modes of bit rates (13.2 and 24.4 kbps) were tested. 
· For output signals, stereo and mono signals were mixed in the same randomization.
· For input signals, clean speech, noisy speech, and music items were mixed in the same randomization.
· Newly merged FIX_947 updates were checked.
· In the P.800-1 at the selection test [6], the number of votes per listener was 204 (34*1*6)

Table 2: Factors and conditions for Experiment P800-dmx
	Main Codec Conditions
	
	

	Candidate
	1
	CuT

	Operating modes
	2
	13.2, 24.4 kbps with DTX off at 0% FER

	DTX
	0
	DTX off

	Input Level
	1
	-26 LKFS

	Input frequency mask
	1
	HP50

	Noise
	0
	No noise

	Error Conditions
	1
	0%,

	
	
	

	Codec references
	
	

	Codec references
	5
	IVAS stereo (stereo output)
EVS dual mono + static dmx, 
static dmx + EVS
static dmx + OPUS
IVAS stereo 24.4 kbps mono output + EVS

	Operating modes
	2
	13.2, 24.4 kbps with DTX off at 0% FER

	DTX
	0
	DTX off

	Input Level
	1
	-26 LKFS

	Input frequency mask
	1
	HP50

	Noise
	0
	No noise

	Error Conditions
	1
	0%

	
	
	

	Other references
	
	

	Direct
	1
	-26 LKFS

	P.50 MNRU
ESDRU
	4
3
	Q=16, 22 28 dB 


	Input frequency mask
	1
	HP50

	
	
	

	Common Conditions
	
	

	Test item generation: pre-processing incl. spatialization
	1
	Model-based relying on convolution of raw mono clean speech sentences with Room Impulse Responses respective to various talker positions relative to a capture point as described in the ITU-T Reverberation Tool [27]

	Audio sampling frequency/bandwidth
	1
	32 kHz/maximum available audio bandwidth up to SWB

	Kind of samples
	1
	Sentence pair uttered by different talkers and genders (3 male and three female)

	Number of categories
	6
	6 Different environments and talker interactions 

	Number of samples
	7
	6 + 1 (preliminaries) samples per category

	Listening Level
	1
	73 dB SPL

	Listeners
	24
	Naïve listeners

	Randomizations
	3
	Six panels of 4 listeners

	Rating Scale
	1
	DCR

	Listening System
	1
	Headphones, in accordance with clause 4.6

	Listening Environment
	1
	No room noise, in accordance with clause 4.6

	Languages
	１
	Japanese

	
	
	



Table 3: Test conditions for Experiment P800-dmx,
clean speech, noisy speech, and music
	Label
	Condition
	Bitrate [kbps]
	FER/Profile
	ToR

	c01
	Reference
	-
	-
	

	c02
	MNRU Q=28 dB
	-
	-
	

	c03
	MNRU Q=22 dB
	-
	-
	

	c04
	MNRU Q=16 dB
	-
	-
	

	c05
	ESDRU 
	-
	-
	

	c06
	ESDRU 
	-
	-
	

	c07
	IVAS  stereo
	13.2
	No errors
	

	C08
	IVAS  stereo
	24.4
	No errors
	

	C09
	dual mono EVS@7.2 kbps + static dmx
	2x7.2
	No errors
	

	c10
	Dual mono EVS@13.2 kbps + static dmx
	2x13.2
	No errors
	

	c11
	Static dmx + OPUS @13.2 kbps
	13.2
	No errors
	

	c12
	Static dmx + OPUS @ 24.4 kbps
	24.4
	No errors
	

	c13
	Static dmx + EVS @13.2 kbps
	13.2
	No errors
	

	c14
	Static dmx + EVS @24.4 kbps
	24.4 
	No errors
	

	c15
	FIX 947 CuT Stereo dmx + EVS 
	13.2
	No errors
	

	c16
	FIX 947 CuT Stereo dmx + EVS
	24.4
	No errors
	

	c17
	Previous trunk CuT Stereo dmx + EVS 
	13.2
	No errors
	NWT c09

	c18
	Previous trunk CuT Stereo dmx + EVS
	24.4
	No errors
	NWT c10


Table 4: Content type categories and scene definitions (Exp P800-dmx: clean speech)
	Category 
	
	Room(1 
	Reverb 
	Microphone Setup
	Level [dB]
	Overtalk [s](2
	Bandwidth( 
	Talker positions(3
	Talker selection by panel(4

	cat 1
	
	small
	anechoic
	A-B (100cm)
	-26
	1
	Max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers 

	cat 2
	
	large
	anechoic
	A-B (150cm)
	-26
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 3
	
	small 
	anechoic
	M-S
	-26
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 4
	
	small 
	echoic
	A-B (100cm)
	-26
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 5
	
	large
	echoic
	A-B (150cm)
	-26
	1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 6
	
	large
	echoic
	Binaural
	-26
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers



Table 5: Content type categories and scene definitions (Exp P800-dmx: noisy speech)
	Category 
	Room(1 
	Reverb 
	Microphone Setup
	Level [dB]
	Background
	SNR In dB
	Overtalk [s](2
	Bandwidth( 
	Talker positions(3
	Talker selection by panel(4

	cat 1
	small
	anechoic
	A-B (100cm)
	-26
	car
	15
	1
	Max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 2
	large
	anechoic
	A-B (150cm)
	-26
	office
	15
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 3
	small 
	anechoic
	M-S
	-26
	street
	15
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 4
	small 
	echoic
	A-B (100cm)
	-26
	street
	15
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 5
	large
	echoic
	A-B (150cm)
	-26
	office
	15
	1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers

	cat 6
	large
	echoic
	Binaural
	-26
	car
	15
	-1
	max [available up to SWB]
	Random
	depending on the panel,1 or 2 items are assigned from 5 pairs of talkers



Notes: 
(1 The specific room characteristic and resulting reverb characteristic will be defined by the choice of the specific Spatial Room Impulse Responses used in the convolution process with the raw mono sentences.
(2 Overtalk [s] means the duration in seconds by which the two sentences in the sound item uttered by different talkers are overlapping. A negative number means that there is a corresponding pause between the two sentences.
(3 The talker positions are part of the scene definition of the different categories. They should be chosen in a random way from the available set of SRIRs for the used room, making sure that there is a good coverage of different possible positions. Different random selections should be made for the different listener panels. The details will be specified in the IVAS processing plan IVAS-7b. 
(4 All sentences by the 6 talkers shall be unique.

Observations
We observed the following from the test results.
· The quality of the EVS encoded with the stereo (dynamic) downmix fulfilled the performance requirement defined in [5]
· The quality of the EVS encoded with the stereo (dynamic) downmix was better or not worse than that of the EVS encoded with the stereo (static) downmix.
· Newly merged Fix_947 has no degradation on average for various conditions.
· The quality of OPUS is lower than that of EVS.
· We have no serious problems if stereo and mono output are combined. 
· We have no serious problems if clean speech, noisy speech, and music are combined.

Summary
Sources propose:
· The quality of OPUS could be tested on other occasions.
· We can combine stereo and mono output. 
· We can combine clean speech, noisy speech, and music for input samples, but can conduct three separate tests.
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Fig. 1 Average scores of P.800 combining clean speech, music and noisy speech


ANNEX
The test plan proposed in S4-230350: (Characterization test plan for stereo downmix.)

Table A1: Factors and conditions for Experiment P800-dmx
	Main Codec Conditions
	
	

	Candidate
	1
	CuT

	Operating modes
	2
	13.2, 24.4 kbps with DTX off at 0% FER

	DTX
	0
	DTX off

	Input Level
	1
	-26 LKFS

	Input frequency mask
	1
	HP50

	Noise
	0
	No noise

	Error Conditions
	1
	0%,

	
	
	

	Codec references
	
	

	Codec references
	5
	IVAS stereo (stereo output)
EVS dual mono + static dmx, 
static dmx + EVS
IVAS stereo 24.4 kbps mono output + EVS

	Operating modes
	2
	13.2, 24.4 kbps with DTX off at 0% FER

	DTX
	0
	DTX off

	Input Level
	1
	-26 LKFS

	Input frequency mask
	1
	HP50

	Noise
	0
	No noise

	Error Conditions
	1
	0%

	
	
	

	Other references
	
	

	Direct
	1
	-26 LKFS

	P.50 MNRU
ESDRU
	4
3
	Q=16, 22 28 dB 


	Input frequency mask
	1
	HP50

	
	
	

	Common Conditions
	
	

	Test item generation: pre-processing incl. spatialization
	1
	Model-based relying on convolution of raw mono clean speech sentences with Room Impulse Responses respective to various talker positions relative to a capture point as described in the ITU-T Reverberation Tool 

	Audio sampling frequency/bandwidth
	1
	32 kHz/maximum available audio bandwidth up to SWB

	Kind of samples
	1
	Sentence pair uttered by different talkers and genders (3 male and three female)

	Number of categories
	6
	6 Different environments and talker interactions 

	Number of samples
	7
	6 + 1 (preliminaries) samples per category

	Listening Level
	1
	73 dB SPL

	Listeners
	30
	Naïve listeners

	Randomizations
	6
	Six panels of 5 listeners

	Rating Scale
	1
	DCR

	Listening System
	1
	Headphones, in accordance with clause 4.6

	Listening Environment
	1
	No room noise, in accordance with clause 4.6

	Languages
	１
	[tbd]

	
	
	



Table A2: Preliminaries for Experiment P800-dmx
	Trial #
	Label
	Sample
	Condition
	Bitrate
	FER/Profile

	1
	c11
	clean
	Static dmx + EVS
	13.2
	No errors

	2
	c02
	noisy
	MNRU Q=28 dB
	-
	-

	3
	c05
	music
	ESDRU  = 0.7
	-
	-

	4
	c08
	music
	IVAS stereo
	24.4
	No errors

	5
	c07
	clean
	IVAS stereo
	13.2
	 No errors

	6
	c14
	noisy
	Stereo dmx +EVS
	13.2
	No errors

	7
	c12
	noisy
	Static dmx+EVS
	24.4
	No errors 

	8
	c01
	clean
	Reference
	-
	-

	9
	c09
	clean
	Dual EVS + static dmx 
	2x7.2
	No errors

	10
	c04
	music
	MNRU Q=16 dB
	-
	-

	11
	c14
	noisy
	IVAS stereo monoout+ EVS
	24.4
	No errors

	12
	c16
	music
	Stereo dmx + EVS
	24.4
	No errors



Table A3: Test conditions for Experiment P800-dmx,
clean speech, noisy speech, and music
	Label
	Condition
	Bitrate [kbps]
	FER/Profile
	ToR

	c01
	Reference
	-
	-
	

	c02
	MNRU Q=28 dB
	-
	-
	

	c03
	MNRU Q=22 dB
	-
	-
	

	c04
	MNRU Q=16 dB
	-
	-
	

	c05
	ESDRU 
	-
	-
	

	c06
	ESDRU 
	-
	-
	

	c07
	IVAS stereo
	13.2
	No errors
	

	c08
	IVAS stereo
	24.4
	No errors
	

	c09
	Dual mono EVS@7.2 kbps + static dmx
	2x7.2
	No errors
	

	c10
	Dual mono EVS@13.2 kbps + static dmx
	2x13.2
	No errors
	

	c11
	Static dmx + EVS @13.2 kbps
	13.2
	No errors
	

	c12
	Static dmx + EVS @24.4 kbps
	24.4 
	No errors
	

	c13
	IVAS stereo 24 kbps mono-out+ EVS @13.2 kbps
	13.2
	No errors
	

	c14
	IVAS stereo 24 kbps mono-out+ EVS @24.4 kbps
	24.4
	No errors
	

	c15
	CuT Stereo dmx + EVS 
	13.2
	No errors
	NWT c09

	c16
	CuT Stereo dmx + EVS
	24.4
	No errors
	NWT c10



Table A4: Content type categories and scene definitions (Exp P800-dmx: clean speech)
	Category 
	
	Room(1 
	Reverb 
	Microphone Setup
	Level [dB]
	Overtalk [s](2
	Bandwidth( 
	Talker positions(3
	Talker selection by panel(4

	cat 1
	
	small
	anechoic
	A-B (100cm)
	-26
	1
	Max [available up to SWB]
	Random
	P1: f1m1
P2: m2f2
P3: f3m3
P4: m1f1
P5: f2m2
P6: m3f3

	cat 2
	
	large
	anechoic
	A-B (150cm)
	-26
	-1
	max [available up to SWB]
	Random
	P1: m3f3
P2: f1m1
P3: m2f2
P4: f3m3
P5: m1f1
P6: f2m2

	cat 3
	
	small 
	anechoic
	M-S
	-26
	-1
	max [available up to SWB]
	Random
	P1: f2m2
P2: m3f3
P3: f1m1
P4: m2f2
P5: f3m3
P6: m1f1

	cat 4
	
	small 
	echoic
	A-B (100cm)
	-26
	-1
	max [available up to SWB]
	Random
	P1: m1f1
P2: f2m2
P3: m3f3
P4: f1m1
P5: m2f2
P6: f3m3

	cat 5
	
	large
	echoic
	A-B (150cm)
	-26
	1
	max [available up to SWB]
	Random
	P1: f3m3
P2: m1f1
P3: f2m2
P4: m3f3
P5: f1m1
P6: m2f2

	cat 6
	
	large
	echoic
	Binaural
	-26
	-1
	max [available up to SWB]
	Random
	P1: m2f2
P2: f3m3
P3: m1f1
P4: f2m2
P5: m3f3
P6: f1m1



Table A5: Content type categories and scene definitions (Exp P800-dmx: noisy speech)
	Category 
	Room(1 
	Reverb 
	Microphone Setup
	Level [dB]
	Background
	SNR 
In dB
	Overtalk [s](2
	Bandwidth( 
	Talker positions(3
	Talker selection by panel(4

	cat 1
	small
	anechoic
	A-B (100cm)
	-26
	car
	15
	1
	Max [available up to SWB]
	Random
	P1: f1m1
P2: m2f2
P3: f3m3
P4: m1f1
P5: f2m2
P6: m3f3

	cat 2
	large
	anechoic
	A-B (150cm)
	-26
	office
	15
	-1
	max [available up to SWB]
	Random
	P1: m3f3
P2: f1m1
P3: m2f2
P4: f3m3
P5: m1f1
P6: f2m2

	cat 3
	small 
	anechoic
	M-S
	-26
	street
	15
	-1
	max [available up to SWB]
	Random
	P1: f2m2
P2: m3f3
P3: f1m1
P4: m2f2
P5: f3m3
P6: m1f1

	cat 4
	small 
	echoic
	A-B (100cm)
	-26
	street
	15
	-1
	max [available up to SWB]
	Random
	P1: m1f1
P2: f2m2
P3: m3f3
P4: f1m1
P5: m2f2
P6: f3m3

	cat 5
	large
	echoic
	A-B (150cm)
	-26
	office
	15
	1
	max [available up to SWB]
	Random
	P1: f3m3
P2: m1f1
P3: f2m2
P4: m3f3
P5: f1m1
P6: m2f2

	cat 6
	large
	echoic
	Binaural
	-26
	car
	15
	-1
	max [available up to SWB]
	Random
	P1: m2f2
P2: f3m3
P3: m1f1
P4: f2m2
P5: m3f3
P6: f1m1
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