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1. Introduction
IVAS Permanent Document IVAS-8b - Test Plan for Characterization Phase [1], discuss specifics of IVAS Codec characterization testing.
In this document the source proposes specific test conditions for two P.800Suppl DCR experiments covering mono MASA operation. Many mono MASA operation points with respective requirements as well as some fixed / floating point inter-operation points are proposed. 
2. Overview
In the current work in progress IVAS Permanent Document IVAS-8b - Test Plan for Characterization Phase [1], mono MASA has been reserved two P.800Suppl DCR tests. In order to progress the work, the source proposes specific test material and conditions for two P.SUPPL800 tests: mono MASA in clean speech and mono MASA with speech and background noise.
The present input contribution makes the first proposals for these two experiments. 
3. Discussion
Some observations and considerations are made relating, e.g., to size of each experiment. In particular, the P.SUPPL800 DCR experiments can have 36 test conditions.
In P.SUPLL800 experiments, there is not sufficient room to test all conditions:
· It is proposed to test all conditions with either IVAS internal binaural renderer or with IVAS_rend functionality for references.
· Fixed point version of the IVAS and EVS codec should be used, if not otherwise specified by the condition.
· It is proposed to focus only on mono MASA operation, since it was not tested at all in selection testing.
· It is proposed to test IVAS mono MASA conditions only up to 80 kbps, except for bitrate switching conditions.
· Bitrate switching has not been tested. It is proposed that some conditions are used to test reasonable bitrate ranges. Bitrate switching rate could correspond to FER erasure rate. E.g. 5% FER rate means that on average every 20th frame could have frame-erasure / bitrate switching.
· In clean speech test some FER conditions are selected to give an insight to frame erasure concealment functionality of the IVAS codec with mono MASA operation.
· In noisy speech test DTX is enabled to some bitrates to give an insight to DTX performance of the IVAS codec with mono MASA operation.
· Some conditions in both tests are reserved to test floating / fixed point interoperability.
· Mixed bandwidth IO has not been included to earlier testes. Some conditions can be tested with 16 kHz IO.
· Not all performance requirements are tested, to give more space to characterize DTX, PLC and floating/fixed point interoperation. 
· Towards the lower bitrates, codec references based on multi-EVS coding of Ambisonics inputs are preferred over codec references based on unquantized metadata as the latter can be considered to define an upper limit of quality at the higher bitrates (where EVS becomes transparent).
· It is proposed to limit number of MNRUs to 3 and number of ESDRUs to 3.
· In IVAS selection testing phase it was found out that MNRU Q=20 is too low value for clean speech, also the highest value Q=32 seems to be a bit too low. Thus, we propose to use Q=25, Q=30 and Q=35 for clean speech
· Similarly for noisy speech MNRU values Q=17 and Q=21 provide too low quality. Also, the highest value Q=29 has too low quality. We propose to use Q=23, Q=28 and Q=33 for noisy speech.
· Based on selection testing phase results ESDRU scale of 0.8, 0.6 and 0.4 seems to be quite reasonable for both tests.
· We propose to use the same listening test material as was used for P800-8 and P800-9 during the Selection testing phase [3].
4. Proposals for specific experiments
4.1 P.SUPPL800 mono MASA experiment – Clean speech
It is proposed for mono-MASA inputs to have following conditions for clean speech test.
Table 1 Overview of the conditions
	Main Codec Conditions
	
	

	Codec under Test (CuT)
	7
	IVAS operated at 13.2, 16.4, 24.4, 32, 48, 64, 80 kbps with DTX off at 0% FER

	
	3
	IVAS operated at 16.4, 32, 64 kbps with DTX off at 5% FER

	
	3
	IVAS in frame rate switching at low (13.2 – 32 kbit/s), medium (24.4- - 64 kbit/s) and high (48 – 128 kbit/s) bitrate range. Bitrate change happens every ~20th frame to random bitrate within range.

	
	6
	IVAS fixed point / floating point interoperability conditions

	
	
	

	Codec references
	
	

	Codec references
	6
	Multi-mono EVS operated (via FoA) at 3*7.2, 4*7.2, 4*8, 4*9.6, 4*16.4, 4*24.4 kbps with DTX off at 0% FER


	
	3
	mono EVS with unquantized metadata operated at 9.6, 16.4, and 48 kbps with DTX off at 0% FER

	
	
	

	Other references
	
	

	Direct
	2
	Floating and fixed point IVAS_rend. Nominal input level

	P.50 MNRU (applied to MASA transport streams)
	3
	Q = 35, 30, 25 dB (all: nominal input level)

	ESDRU [ITU-T P.811] 
	3 
	α = 0.8, 0.6, 0.4 (output loudness set to nominal level)  

	
	
	

	Common Conditions
	
	

	Test item generation
	1
	Model-based generation according to processing scripts

	Binaural rendering
	1
	IVAS codec internal binaural renderer and for references IVAS external renderer (IVAS_rend)

	Audio sampling frequency / bandwidth
	1
	48 kHz / maximum available audio bandwidth (WB, SWB, FB)

	Content types / categories
	6
	Spatial scenes as in selection test P800-8

	Number of talkers
	6
	Sentence pairs uttered by different talkers (one each of 3 male and 3 female talkers)

	Number of speech samples
	7
	6 for tests + 1 for preliminaries per category

	Input frequency mask
	1
	Flat

	Nominal output loudness
	1
	-26 LKFS ([ITU-R BS.1770-4])

	Listening Level
	1
	73 dB SPL

	Listeners
	30
	Naïve Listeners

	Randomizations
	6
	6 panels of 5 listeners

	Rating Scale
	1
	DCR with instructions according to [P Suppl. 29]

	Languages
	1
	[tbd]

	Listening System
	1
	High-quality headphones, diotic presentation

	Listening Environment
	1
	No noise



Table 2 Sample categories
	Category 
	Environment (impulse responses, idle noise background)
	Level [dB]
	Overtalk [s]
	Talker positions
	Talker selection by panel

	cat 1
	room_1_MASA (FOA)
	-26
	Same as in selection P800-8
	Same as in selection P800-8
	P1: f1m1
P2: m2f2
P3: f3m3
P4: m1f1
P5: f2m2
P6: m3f3

	cat 2
	room_2_MASA (HOA2)
	-26
	Same as in selection P800-8
	Same as in selection P800-8
	P1: m3f3
P2: f1m1
P3: m2f2
P4: f3m3
P5: m1f1
P6: f2m2

	cat 3
	room_3_MASA (FOA)
	-26
	Same as in selection P800-8
	Same as in selection P800-8
	P1: f2m2
P2: m3f3
P3: f1m1
P4: m2f2
P5: f3m3
P6: m1f1

	cat 4
	room_4_MASA (HOA2)
	-26
	Same as in selection P800-8
	Same as in selection P800-8
	P1: m1f1
P2: f2m2
P3: m3f3
P4: f1m1
P5: m2f2
P6: f3m3

	cat 5
	room_5_MASA (FOA)
	-26
	Same as in selection P800-8
	Same as in selection P800-8
	P1: f3m3
P2: m1f1
P3: f2m2
P4: m3f3
P5: f1m1
P6: m2f2

	cat 6
	room_6_MASA (HOA2)
	-26
	Same as in selection P800-8
	Same as in selection P800-8
	P1: m2f2
P2: f3m3
P3: m1f1
P4: f2m2
P5: m3f3
P6: f1m1



Table 3 Test conditions for P.SUPPL800 mono MASA in clean speech under clean and impaired channel conditions
	Label
	Condition
	Bitrate [kbps]
	FER/Profile
	ToR

	c01
	Reference Float
	-
	-
	

	c02
	Reference Fixed
	-
	-
	

	c03
	MNRU Q=35 dB
	-
	-
	

	c04
	MNRU Q=30 dB
	-
	-
	

	c05
	MNRU Q=25 dB
	-
	-
	

	c06
	ESDRU 
	-
	-
	

	c07
	ESDRU 
	-
	-
	

	c08
	ESDRU 
	-
	-
	

	c09
	IVAS
	80
	No errors
	NWT c18 OR NWT c12

	c10
	EVS FoA path
	4x7.2
	No errors
	

	c11
	EVS FoA path
	4x9.6
	No errors
	

	c12
	EVS FoA path
	4x24.4
	No errors
	

	c13
	EVS FoA path
	3x7.2
	No errors
	

	c14
	EVS FoA path
	4x8
	No errors
	

	c15
	EVS FoA path
	4x16.4 
	No errors
	

	c16
	EVS (+unquantized metadata)
	9.6
	No errors
	

	c17
	EVS (+unquantized metadata)
	16.4
	No errors
	

	c18
	EVS (+unquantized metadata)
	48
	No errors
	

	c19
	IVAS 1TC MASA
	13.2
	No errors
	NWT c13

	c20
	IVAS 1TC MASA
	24.4
	No errors
	NWT c14

	c21
	IVAS 1TC MASA
	48
	No errors
	NWT c15

	c22
	IVAS 1TC MASA
	16.4
	No errors
	NWT c16 OR NWT c10

	c23
	IVAS 1TC MASA
	32
	No errors
	NWT c17 OR NWT c11

	c24
	IVAS 1TC MASA
	64
	No errors
	NWT c18 OR NWT c12

	[c25
	IVAS 1TC MASA
	13.2 - 32
	Bitrate switching
	-

	c26
	IVAS 1TC MASA
	24.4 – 64
	Bitrate switching
	-

	c27
	IVAS 1TC MASA
	48 – 96
	Bitrate switching
	-

	c28
	IVAS 1TC MASA
	32
	FER 5%
	-

	c29
	IVAS 1TC MASA
	48
	FER 5%
	-

	c30
	IVAS 1TC MASA
	64
	FER 5%
	-

	c31
	IVAS 1TC MASA flt / fxd
	13.2 – 32
	Bitrate switching
	NWT c25

	c32
	IVAS 1TC MASA fxd / flt
	24.4 – 64
	Bitrate switching
	NWT c26

	c33
	IVAS 1TC MASA flt / fxd
	48 – 96
	Bitrate switching
	NWT c27

	c34
	IVAS 1TC MASA fxd / flt
	32
	FER 5%
	NWT c28

	c35
	IVAS 1TC MASA flt / fxd
	48
	FER 5%
	NWT c29

	C36
	IVAS 1TC MASA fxd / flt
	64
	FER 5%
	NWT c30]


Note: Conditions 25-36 need further discussion.
4.2 P.SUPPL800 mono MASA experiment – Speech + Background
It is proposed for mono-MASA inputs to have following conditions for speech + background test.

Table 4 Overview of test conditions
	Main Codec Conditions
	
	

	Codec under Test (CuT)
	7
	IVAS operated at 13.2, 16.4, 24.4, 32, 48, 64, 80 kbps with DTX off at 0% FER

	
	3
	IVAS operated at 16.4, 32, 64 kbps with DTX on at 0% FER

	
	3
	IVAS with 16 kHz IO bandwidth at 13.2, 24.4 and 48 kbps 

	
	6
	IVAS fixed point / floating point interoperability conditions

	
	
	

	Codec references
	
	

	Codec references
	6
	Multi-mono EVS operated (via FoA) at 3*7.2, 4*7.2, 4*8, 4*9.6, 4*16.4, 4*24.4 kbps with DTX off at 0% FER


	
	3
	mono EVS with unquantized metadata operated at 9.6, 16.4, and 48 kbps with DTX off at 0% FER

	
	
	

	Other references
	
	

	Direct
	2
	Floating and fixed point IVAS_rend. Nominal input level

	P.50 MNRU (applied to MASA transport streams)
	3
	Q = 33, 28, 23 dB (all: nominal input level)

	ESDRU [ITU-T P.811] 
	3 
	α = 0.8, 0.6, 0.4 (output loudness set to nominal level)  

	
	
	

	Common Conditions
	
	

	Test item generation
	1
	Model-based generation according to processing scripts

	Binaural rendering
	1
	IVAS codec internal binaural renderer and for references IVAS external renderer (IVAS_rend)

	Audio sampling frequency / bandwidth
	2
	48 kHz / maximum available audio bandwidth (WB, SWB, FB) and 16 kHz with WB bandwidth

	Content types / categories
	6
	Spatial scenes as in selection test P800-9

	Number of talkers
	6
	Sentence pairs uttered by different talkers (one each of 3 male and 3 female talkers)

	Number of speech samples
	7
	6 for tests + 1 for preliminaries per category

	Input frequency mask
	1
	Flat

	Nominal output loudness
	1
	-26 LKFS ([ITU-R BS.1770-4])

	Listening Level
	1
	73 dB SPL

	Listeners
	30
	Naïve Listeners

	Randomizations
	6
	6 panels of 5 listeners

	Rating Scale
	1
	DCR with instructions according to [P Suppl. 29]

	Languages
	1
	[tbd]

	Listening System
	1
	High-quality headphones, diotic presentation

	Listening Environment
	1
	No noise



Table 5 Sample Categories
	Category 
	Environment (Both impulse responses and background noise)
	Level [dB]
	Background
	SNR [dB]
	Overtalk [s]
	Talker positions
	Talker selection by panel

	cat 1
	car_1_MASA (HOA2)
	-26
	car_1_bg_MASA
	10
	Same as in selection P800-9
	Same as in selection P800-9
	P1: f1m1
P2: m2f2
P3: f3m3
P4: m1f1
P5: f2m2
P6: m3f3

	cat 2
	car_2_MASA (FOA)
	-26
	car_2_bg_MASA
	10
	Same as in selection P800-9
	Same as in selection P800-9
	P1: m3f3
P2: f1m1
P3: m2f2
P4: f3m3
P5: m1f1
P6: f2m2

	cat 3
	outdoors_1_MASA (FOA)
	-26
	outdoors_1_bg_MASA
	15
	Same as in selection P800-9
	Same as in selection P800-9
	P1: f2m2
P2: m3f3
P3: f1m1
P4: m2f2
P5: f3m3
P6: m1f1

	cat 4
	outdoors_2_MASA (HOA2)
	-26
	outdoors_2_bg_MASA
	15
	Same as in selection P800-9
	Same as in selection P800-9
	P1: m1f1
P2: f2m2
P3: m3f3
P4: f1m1
P5: m2f2
P6: f3m3

	cat 5
	indoors_1_MASA (HOA2)
	-26
	indoors_1_bg_MASA
	15
	Same as in selection P800-9
	Same as in selection P800-9
	P1: f3m3
P2: m1f1
P3: f2m2
P4: m3f3
P5: f1m1
P6: m2f2

	cat 6
	indoors_2_MASA (FOA)
	-26
	indoors_2_bg_MASA
	15
	Same as in selection P800-9
	Same as in selection P800-9
	P1: m2f2
P2: f3m3
P3: m1f1
P4: f2m2
P5: m3f3
P6: f1m1



Table 6 Test conditions for P.SUPPL800 mono MASA, speech and background under clean channel conditions with and without DTX
	Label
	Condition
	Bitrate [kbps]
	FER/Profile/DTX
	ToR

	c01
	Reference Float
	-
	-
	

	c02
	Reference Fixed
	-
	-
	

	c03
	MNRU Q=33 dB
	-
	-
	

	c04
	MNRU Q=28 dB
	-
	-
	

	c05
	MNRU Q=23 dB
	-
	-
	

	c06
	ESDRU 
	-
	-
	

	c07
	ESDRU 
	-
	-
	

	c08
	ESDRU 
	-
	-
	

	c09
	IVAS
	80
	No errors
	NWT c18 OR NWT c12

	c10
	EVS FoA path
	4x7.2
	No errors
	

	c11
	EVS FoA path
	4x9.6
	No errors
	

	c12
	EVS FoA path
	4x24.4
	No errors
	

	c13
	EVS FoA path
	3x7.2
	No errors
	

	c14
	EVS FoA path
	4x8
	No errors
	

	c15
	EVS FoA path
	4x16.4 
	No errors
	

	c16
	EVS (+unquantized metadata)
	9.6
	No errors
	

	c17
	EVS (+unquantized metadata)
	16.4
	No errors
	

	c18
	EVS (+unquantized metadata)
	48
	No errors
	

	c19
	IVAS 1TC MASA
	13.2
	No errors
	NWT c13

	c20
	IVAS 1TC MASA
	24.4
	No errors
	NWT c14

	c21
	IVAS 1TC MASA
	48
	No errors
	NWT c15

	c22
	IVAS 1TC MASA
	16.4
	No errors
	NWT c16 OR NWT c10

	c23
	IVAS 1TC MASA
	32
	No errors
	NWT c17 OR NWT c11

	c24
	IVAS 1TC MASA
	64
	No errors
	NWT c18 OR NWT c12

	[c25
	IVAS 1TC MASA
	13.2
	WB IO
	-

	c26
	IVAS 1TC MASA
	24.4
	WB IO
	-

	c27
	IVAS 1TC MASA
	48
	WB IO
	-

	c28
	IVAS 1TC MASA
	32
	DTX
	-

	c29
	IVAS 1TC MASA
	48
	DTX
	-

	c30
	IVAS 1TC MASA
	64
	DTX
	-

	c31
	IVAS 1TC MASA fxd / flt
	13.2
	WB IO
	NWT c25

	c32
	IVAS 1TC MASA flt / fxd
	24.4
	WB IO
	NWT c26

	c33
	IVAS 1TC MASA fxd / flt
	48
	WB IO
	NWT c27

	c34
	IVAS 1TC MASA flt / fxd
	32
	DTX
	NWT c28

	c35
	IVAS 1TC MASA fxd / flt
	48
	DTX
	NWT c29

	c36
	IVAS 1TC MASA flt / fxd
	64
	DTX
	NWT c30]


Note: Conditions 25-36 need further discussion.
5. Summary
We have presented some IVAS characterization test plan specifics and options for discussion in clause 4 of this input. The proposal covers two P.SUPPL800 DCR experiments for IVAS mono MASA operation. 
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