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1	Introduction
[bookmark: _GoBack]This contribution proposes reference conditions for IVAS testing. It is asked to include these proposals into the IVAS performance requirements [1]. The proposals are built on the use of EVS, the 3GPP state-of-the-art speech and audio codec, for generating the reference conditions. Similar as for the draft performance requirements on stereo, it is further on proposed to use EVS in a multi-mono fashion to generate the reference conditions. This contribution is a follow-up on [2, 3, 4]. As applicable, comments and feedback received at 3GPP TSG-SA4 EVS SWG Conference Calls #58 and #61 and the TSG-SA4#104 meeting were incorporated.
This contribution does not address the question of how to evaluate the codec compared to the reference conditions – the source is of the opinion that this is an orthogonal question which should be addressed separately. For this, the source would also refer to [5], which details on these aspects.

2	Proposal
It is proposed to use EVS as one possible option for the creation of reference conditions used for evaluation in the IVAS performance requirements. Each input file is split into its N mono elements, each is encoded and decoded with one EVS instance. In case the decoded elements need to be rendered, they are input to a separate renderer, creating K outputs from the N decoded elements. 



Figure 1: General concept for reference conditions using EVS

EVS shall be used in the same bandwidth mode (e.g. WB, SWB, FB) as IVAS. EVS shall be used in the following manner to create the reference conditions:
· For stereo/binaural audio/multi-channel input: use 1x EVS instance per channel
· For object input: use 1x EVS instance per (mono-) object, pass-through of object meta data (un-altered). In case an object consists of more than one audio channel, objects shall be split into mono objects and treated accordingly.
· For scene-based audio: use 1x EVS instance per SN3D-normalized Ambisonics coefficient
· For mixed scenes: Combinations of the above, i.e. one EVS instance per each channel, Ambisonics coefficient, or object 


Figure 2: Coding of Stereo/Binaural Stereo/Multi-Channel reference conditions using EVS



Figure 3: Coding of Scene-based reference conditions using EVS


Figure 4: Coding of Object-based reference conditions using EVS
The output is in the same format as the input. Object meta data at the input is passed-through directly.
Using EVS multi-mono as a reference is a flexible approach, which would be the natural alternative to any IVAS solution. Therefore, such references at a given total bit rate have to be at least matched. There should also be improvement over a multi-mono EVS solution possible, and the bit rates of EVS should be chosen appropriately to set challenging, yet realistic, bars for IVAS’ performance requirements.
Identical bit rates across the multi-mono instances shall be used. The following tables list the total bit rate of EVS multi-mono that span a wide range of state-of-the art coding quality (for mono instances) and spatial quality (by means of creating mock-up codecs). Note that not all combinations of EVS bit rate and number of instances of the potential mock-up systems may be useful references. To ensure a sufficient quality of the reference conditions in the comparison with IVAS, the total bitrate of the reference conditions might be significantly higher than the IVAS bitrate.
The usage of reference conditions based on EVS does not exclude the usage of other reference codecs if available.
Table 1: Total Bit Rate (in kbps) of Multi-EVS for 1-8 instances
	
	
	Number of Instances

	EVS Bit Rate
	
	1
	2
	3
	4
	5
	6
	7
	8

	
	7,2
	7,2
	14,4
	21,6
	28,8
	36
	43,2
	50,4
	57,6

	
	8
	8
	16
	24
	32
	40
	48
	56
	64

	
	9,6
	9,6
	19,2
	28,8
	38,4
	48
	57,6
	67,2
	76,8

	
	13,2
	13,2
	26,4
	39,6
	52,8
	66
	79,2
	92,4
	105,6

	
	16,4
	16,4
	32,8
	49,2
	65,6
	82
	98,4
	114,8
	131,2

	
	24,4
	24,4
	48,8
	73,2
	97,6
	122
	146,4
	170,8
	195,2

	
	32
	32
	64
	96
	128
	160
	192
	224
	256

	
	48
	48
	96
	144
	192
	240
	288
	336
	384

	
	64
	64
	128
	192
	256
	320
	384
	448
	512



Table 2: Total Bit Rate (in kbps) of Multi-EVS for 9-16 instances
	
	
	Number of Instances

	EVS Bit Rate
	
	9
	10
	11
	12
	13
	14
	15
	16

	
	7,2
	64,8
	72
	79,2
	86,4
	93,6
	100,8
	108
	115,2

	
	8
	72
	80
	88
	96
	104
	112
	120
	128

	
	9,6
	86,4
	96
	105,6
	115,2
	124,8
	134,4
	144
	153,6

	
	13,2
	118,8
	132
	145,2
	158,4
	171,6
	184,8
	198
	211,2

	
	16,4
	147,6
	164
	180,4
	196,8
	213,2
	229,6
	246
	262,4

	
	24,4
	219,6
	244
	268,4
	292,8
	317,2
	341,6
	366
	390,4

	
	32
	288
	320
	352
	384
	416
	448
	480
	512

	
	48
	432
	480
	528
	576
	624
	672
	720
	768

	
	64
	576
	640
	704
	768
	832
	896
	960
	1024



3	Conclusion
A method on creating reference conditions for the IVAS performance requirements was presented. It is proposed to include Section 2 of this document into the IVAS Performance Requirements, Section 3.
Parties interested in the discussion on IVAS Performance Requirements are invited to contribute their proposals on challenging, yet realistic performance requirements based on EVS multi-mono.
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