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Introduction
A proposal on the test plan for IVAS characterization testing was done by the source in [1] and subjective test results were presented in [2]. The source would like to address the feedback received during the Audio SWG calls and present a revised proposal for the characterization testing.
In the view of the source, the characterization phase has to offer a significant additional value compared to the IVAS selection tests to demonstrate the performance of the new codec, especially against solutions currently used in the field. By purely repeating conditions from the selection tests just with a different code-base or by pure comparison of floating- against fixed-point code-bases, this is not considered to provide attractive additional information which help to deploy the codec in the field.
To overcome these shortcomings, it is again proposed for the characterization tests to provide additional information, to especially answer the following questions:
· How does IVAS compare against current service quality, i.e. state-of-the-art monaural codecs (EVS)?
· How is the rate-distortion curve of IVAS, and how does it possibly interact with state-of-the-art monaural codecs (EVS)?
During the Audio SWG calls, concerns were raised, whether the proposed tests can show such results with the underlying P.SUPPL800 test methodology. The source takes these concerns serious and contributes an updated proposal, where higher emphasis is put on BS.1534 (MUSHRA) testing. 
Compared to P.SUPPL800, the MUSHRA test methodology has a number of advantages:
· In MUSHRA, the subject can switch at will between the reference signal and any of the systems under test, allowing for a more precise evaluation of spatial and other impairments.
· MUSHRA recommends experienced listeners, which are typically more skilled judging different types of degradations, e.g. degradations in spatial or signal domain
The updated proposal consists of two parts:
· A larger series of low- and high-rate MUSHRA tests
· A smaller series of P.SUPPL800 tests
By means of the MUSHRA tests, a reliable comparison of IVAS against few EVS operation points will be feasible. The P.SUPPL800 tests back up this data with additional EVS and IVAS operation points and include a comparison of IVAS floating- and fixed-point code bases. By include both test methodologies in the IVAS characterization tests, also an assessment of these test methodologies for immersive audio content will be feasible.
According to [3], at least the following test capacity seems to be available:
19 x P.SUPPL800
30 x BS.1534, up to 12 with LS rendering
1 x ACR
1 x room acoustics testing

Updated Test Proposal
MUSHRA
The source proposes to set up the MUSHRA tests as follows:
· 12x high bitrate MUSHRA tests, allowing for an extensive evaluation of most supported IVAS formats
· 6x low bitrate MUSHRA tests, allowing for an additional evaluation of commonly used IVAS formats
It is proposed, to use the IVAS fixed-point code for the proposed MUSHRA tests. In case the fixed-point code is not available in time, also floating-point code could be used.
High Bitrate MUSHRA Tests
It is proposed to set up the high bitrate MUSHRA tests using the following conditions:
	Label
	Condition
	Bitrate [kbps]
	DTX

	c01
	Reference
	-
	-

	c02
	LP 3.5 kHz
	-
	-

	c03
	EVS
	1x 64.0
	Off

	c04
	EVS
	1x128.0
	Off

	c05
	IVAS
	64.0
	Off

	c06
	IVAS
	96.0
	Off

	c07
	IVAS
	128.0
	Off

	c08
	IVAS
	256.0
	Off



The tests are foreseen for the following formats:
· Stereo
· FOA
· HOA3
· 5.1, 7.1 (both formats in same test, binaural rendering)
· 5.1+2, 5.1+4 (both formats in same test, binaural rendering)
· 7.1+4
· ISM (1-2 objects in same test; ISM incl. metadata/rendering, EVS w/o metadata/rendering)
· ISM (3-4 objects in same test; ISM incl. metadata/rendering, EVS w/o metadata/rendering)
· MASA 1TC
· MASA 2TC
· OSBA (1-4 objects in same test)
· OMASA (1-4 objects in same test)

Low Bitrate MUSHRA Tests:
It is proposed to set up the low bitrate MUSHRA tests using the following conditions:
	Label
	Condition
	Bitrate [kbps]
	DTX

	c01
	Reference
	-
	-

	c02
	LP 3.5 kHz
	-
	-

	c03
	EVS
	1x 16.4
	Off

	c04
	EVS
	1x 32.0
	Off

	c05
	IVAS
	16.4
	Off

	c06
	IVAS
	24.4
	Off

	c07
	IVAS
	32.0
	Off

	c08
	IVAS
	48.0
	Off



The tests are foreseen for the following formats:
· Stereo
· FOA
· 5.1
· ISM (3-4 objects in same test; ISM incl. metadata/rendering, EVS w/o metadata/rendering); test starting at 24.4 kbit/s, possibly adding 64 kbit/s
· MASA 1TC
· OSBA (1-4 objects in same test)

P.800
Additionally, the source proposes to complement the MUSHRA tests by six P.SUPPL800 tests. It is proposed to set up the tests using the following conditions (nearly identical to the proposal in [1]):

	Label
	Condition
	Bitrate [kbps]
	DTX

	c01
	Reference
	-
	-

	c02
	Mono
	-
	-

	c03
	MNRU Q=xx dB
	-
	-

	c04
	MNRU Q=xx dB
	-
	-

	c05
	MNRU Q=xx dB
	-
	-

	c06
	MNRU Q=xx dB
	-
	-

	c07
	ESDRU 
	-
	-

	c08
	ESDRU 
	-
	-

	c09
	ESDRU 
	
	

	c10
	ESDRU 
	-
	-

	c11
	EVS
	1x13.2
	

	c12
	EVS
	1x16.4
	

	c13
	EVS
	1x24.4
	

	c14
	EVS
	1x32.0
	

	c15
	EVS
	1x48.0
	

	c16
	EVS
	1x64.0
	

	c17
	EVS
	1x96.0
	

	c18
	EVS
	1x128.0
	

	c19
	IVAS FL
	13.2
	

	c20
	IVAS FL
	16.4
	

	c21
	IVAS FL
	24.4
	

	c22
	IVAS FL
	32.0
	

	c23
	IVAS FL
	48.0
	

	c24
	IVAS FL
	64.0
	

	c25
	IVAS FL
	80.0
	

	c26
	IVAS FL
	96.0
	

	c27
	IVAS FL
	128.0
	

	c28
	IVAS FX
	13.2
	

	c29
	IVAS FX
	16.4
	

	c30
	IVAS FX
	24.4
	

	c31
	IVAS FX
	32.0
	

	c32
	IVAS FX
	48.0
	

	c33
	IVAS FX
	64.0
	

	c34
	IVAS FX
	80.0
	

	c35
	IVAS FX
	96.0
	

	c36
	IVAS FX
	128.0
	



The tests are foreseen for the following formats:
· Stereo
· FOA
· 5.1
· ISM (3-4 objects in same test; ISM incl. metadata/rendering, EVS w/o metadata/rendering)
· MASA 1TC
· OSBA (1-4 objects in same test)

The general assumptions for these tests are:
· The internal IVAS renderer is used, rendering to the playout configuration; no head rotation is to be used for these tests.
· P.SUPPL800 tests are carried out via headphones; for these, the decoder output format is set to binaural
· The mono conditions are generated using the IVAS renderer as a preprocessing stage. 
· It is proposed to use mixed material for both, P.SUPPL800 and MUSHRA, i.e. a combination of clean-speech, noisy-speech and mixed/music.

As can be seen, the proposed formats are identical as for the low bitrate MUSHRA tests incl. an overlap in operation points, allowing also for an assessment of both test methodologies.
Conclusion
This contribution provides an updated proposal for the characterization tests. It is proposed, to carry out:
· 18 MUSHRA tests and
· 6 P.SUPPL800 tests
out of all available tests for characterization as proposed above. The remaining available test capacity could be filled with other tests.
It is proposed to agree on this contribution, and include the tests as proposed in 2) in IVAS-8b.
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