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Introduction
At SA4#125-post and SA4#126, first proposals on the IVAS characterization testing have been made. The source would like to discuss general concepts for the IVAS characterization testing and come up with a proposal for agreement.

Purpose of the codec characterization testing is to evaluate the performance of a newly introduced codec ideally against state-of-the-art solutions, to provide guidance for service providers and device manufacturers: A new codec might either provide new operation points or significant changes on the QoE of existing operation points, which might affect new services or the quality of existing services.

For IVAS, the impact on existing operation points is probably negligible since IVAS comes with a bit-exact EVS implementation for the coding of monoaural speech. However, IVAS introduces many new operation points by means of immersive audio.

Discussion of Concepts and Test Capacity
The source sees the following general concepts for the IVAS characterization testing. It needs to be understood that in practice more than a concept might be applied in different tests or concepts might be combined even within a single test.

In the IVAS selection tests, the IVAS candidate was for many operation points tested against the corresponding performance requirements. A repetition of testing of the exact same operation points brings little additional value for potential customers, since this data is already available in the IVAS selection test results. 

Testing against current service quality
In 2014, the EVS characterization tests were carried out. The probably two most important features of the EVS codec over deployed 3GPP codecs were firstly the support for SWB audio bandwidth and secondly improved error robustness. Consequently, the in hindsight most helpful tests were the ones that demonstrated these features over the existing codecs and services (multi-bandwidth experiments, experiments testing PLC).  

As stated above, IVAS is the first 3GPP communication codec which introduces immersive audio. Similar to the multi-bandwidth testing for EVS, it is seen as uttermost importance to test these new features against existing codecs and services. As far as the source is aware, currently only monaural communication audio services are deployed commercially. It is thus proposed to test the immersive operation modes against existing monoaural operation points. Rate distortion curves for immersive and monaural audio operation points help to also determine potential crossing points in service quality. In addition, TS 26.114 (IMS) [2] also specifies dual-mono operation for EVS. In addition to the comparison against EVS mono, a comparison of immersive versus stereo operation might be considered.

Testing of previously untested operation points
A good test coverage of operating is important for service providers in order to determine which operation should be used in service. 

Due to the many supported audio formats and rendering features, only a subset of the IVAS operation points has been tested so far. The focus of the selection tests was on pass-through operation. The combined formats (OSBA, OMASA), EVS compatible stereo downmix and JBM have not been tested. Also, the renderer itself and rendering features such as head-tracking, format conversion and configurable room reverb have not been tested. 

The following tables provide on a per-bitrate level an indication what has been tested so far (green: tested; red: untested; P: P.Suppl. 800; M: MUSHRA):

Stereo:
	
	13.2 kbps
	16.4 kbps
	24.4 kbps
	32 kbps
	48 kbps
	64 kbps
	80 kbps
	96 kbps
	128 kbps
	160 kbps
	192 kbps
	256 kbps

	DTX off
	P
	P
	P
	P
	P, M
	P, M
	
	M
	M
	
	
	

	DTX on
	P
	P
	P
	P
	P
	
	
	
	
	
	
	




SBA:
	
	13.2 kbps
	16.4 kbps
	24.4 kbps
	32 kbps
	48 kbps
	64 kbps
	80 kbps
	96 kbps
	128 kbps
	160 kbps
	192 kbps
	256 kbps
	384 kbps
	512 kbps

	FOA, DTX off
	
	P
	P
	P
	P
	P
	P
	P, M
	M
	M
	
	
	
	

	FOA, DTX on
	
	P
	P
	P
	P
	P
	P
	
	
	
	
	
	
	

	HOA2, DTX off
	
	
	
	
	
	
	
	
	
	M
	M
	
	
	

	HOA2 DTX on
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	HOA3, DTX off
	
	
	
	
	
	
	
	
	
	
	M
	M
	M
	M

	HOA3 DTX on
	
	
	
	
	
	
	
	
	
	
	
	
	
	


In addition to the operating points above, planar SBA has also not been tested in selection tests.

Multi-channel:
	
	13.2 kbps
	16.4 kbps
	24.4 kbps
	32 kbps
	48 kbps
	64 kbps
	80 kbps
	96 kbps
	128 kbps
	160 kbps
	192 kbps
	256 kbps
	384 kbps
	512 kbps

	5.1
	
	
	
	
	
	M
	
	M
	M
	M
	
	
	
	

	7.1
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.1+2
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.1+4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7.1+4
	
	
	
	
	
	
	
	
	M
	M
	
	
	M
	M




ISM:

	
	13.2 kbps
	16.4 kbps
	24.4 kbps
	32 kbps
	48 kbps
	64 kbps
	80 kbps
	96 kbps
	128 kbps
	160 kbps
	192 kbps
	256 kbps
	384 kbps
	512 kbps

	ISM1, DTX off
	P
	P
	P
	P
	P
	P
	
	
	
	
	
	
	
	

	ISM1, DTX on
	P
	P
	P
	
	
	
	
	
	
	
	
	
	
	

	ISM2, DTX off
	
	P
	P
	P
	P
	P
	
	
	
	
	
	
	
	

	ISM2 DTX on
	
	P
	P
	P
	P
	
	
	
	
	
	
	
	
	

	ISM3, DTX off
	
	
	
	
	M
	M
	
	M
	
	
	
	
	
	

	ISM3 DTX on
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ISM4, DTX off
	
	
	
	
	
	
	
	M
	M
	
	
	M
	
	

	ISM4 DTX on
	
	
	
	
	
	
	
	
	
	
	
	
	
	




MASA:

	
	13.2 kbps
	16.4 kbps
	24.4 kbps
	32 kbps
	48 kbps
	64 kbps
	80 kbps
	96 kbps
	128 kbps
	160 kbps
	192 kbps
	256 kbps
	384 kbps
	512 kbps

	1TC, DTX off
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	1TC, DTX on
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2TC, DTX off
	P
	P
	P
	P
	P
	P
	P
	M
	M
	
	M
	M
	
	

	2TC, DTX on
	P
	P
	P
	P
	P
	P
	
	
	
	
	
	
	
	



It is currently unclear to the source whether all operation which were not tested during selection tests could now be covered during characterization testing. Especially in combination with e.g. rendering features this seems unlikely. It is thus proposed to focus on operation points which can’t easily be extrapolated from existing test results.

Testing of BASOP code basis
IVAS Selection tests were carried out on the floating-point code basis. The BASOP port is currently work in progress and expected to be completed by end of March 2024. Apart from objective verification methods, subjective testing of this BASOP code basis is seen as an important part of the IVAS characterization testing.

Subjective Testing of the BASOP code basis can be done in different ways:
a) Direct comparison against floating-point code, e.g. by putting identical operating points for floating-point and BASOP code side by side in one test. This allows for per-operation-point comparison of floating-point and BASOP code, but at least doubles the number of conditions per IVAS operation point.
b) Indirect comparison against floating-point code, e.g. by comparing against individual floating-point operation modes or reference conditions. This keeps the number of conditions per IVAS operation point small, but has obvious deficiencies for the comparison of floating-point and BASOP code.

Test Capacity
The Test Plan for IVAS Characterization Testing [1] currently assumes the following minimum of available test capacity (external + internal labs):
· 18 x P.SUPPL800
· 30 x BS.1534, up to 12 with LS rendering
· 1 x ACR
· 1 x room acoustics testing

Proposal
It is proposed to put the emphasis of the characterization testing on testing against current service quality and at the same time try to include as many untested operation points by means of IVAS format and bitrate combinations as possible. 

In the following, two alternatives for consideration are proposed. They differ in the comparison against stereo operation modes and include the comparison of floating-point and BASOP code in the same test. Whereas in alternative 1 the comparison of BASOP and floating-point code is included directly in the P.800 tests, alternative 2 focuses on an additional comparison of the IVAS immersive formats against IVAS stereo.

Alternative Testing against current service quality and untested operation points, comparison against floating-point in same test

This alternative focuses on the following two points:
· Comparison of IVAS against EVS mono at the same bitrate, to evaluate the difference in QoE between the deployed monaural service and the immersive formats that are provided by IVAS
· Comparison of IVAS floating-point and BASOP code bases at the same bitrate (where applicable) 

For this proposal, a combination of testing with P.SUPPL800 and MUSHRA is proposed. 

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
· Given that the BASOP codebase is available and verified,  a comparison of BASOP and floating-point codebases is performed in the tests
· 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.

Testing of format/bitrate combinations under clean-channel conditions
The proposed P.SUPPL800 listening test layout for IVAS formats under clean-channel conditions is as follows:

	Label
	Condition
	Bitrate [kbps]
	DTX

	c01
	Reference
	-
	-

	c02
	Mono
	-
	-

	c03
	Stereo
	-
	-

	c04
	MNRU Q=xx dB
	-
	-

	c05
	MNRU Q=xx dB
	-
	-

	c06
	MNRU Q=xx dB
	-
	-

	c07
	MNRU Q=xx dB
	-
	-

	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
	


Table 1: P.SUPPL800 testing of format/bitrate combinations under clean-channel conditions incl. a comparison of BASOP and Floating-Point code

It is proposed to conduct in total 14 P.SUPPL800 clean-channel test of this type for the following formats
· Stereo
· FOA
· Planar FOA
· HOA3
· 5.1
· 7.1
· 5.1+2, 5.1+4 (both formats in same test)
· 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)

To also cover the higher bitrate/quality range, it is proposed to complement these P.SUPPL800 tests by 14 MUSHRA tests at higher bitrates (clean-channel, same formats as above):

	Label
	Condition
	Bitrate [kbps]
	DTX

	c01
	Reference
	-
	-

	c02
	Mono
	-
	-

	c03
	LP 3.5 kHz
	-
	-

	c04
	EVS
	1x128.0
	Off

	c05
	IVAS FL
	128.0
	Off

	c06
	IVAS FL
	256.0
	Off

	c07
	IVAS FX
	128.0
	Off

	c08
	IVAS FX
	256.0
	Off


Table 2: Additional MUSHRA tests for a per format/bitrate comparison of BASOP and floating-point code

Testing of format/bitrate combinations under impaired-channel conditions
In addition, it is proposed to also include tests for impaired channel conditions:
	Label
	Condition
	Bitrate [kbps]
	DTX
	FER/Profile

	c01
	Reference
	-
	-
	

	c02
	Mono
	-
	-
	

	c03
	Stereo
	-
	-
	

	c04
	MNRU Q=xx dB
	-
	-
	

	c05
	MNRU Q=xx dB
	-
	-
	

	c06
	MNRU Q=xx dB
	-
	-
	

	c07
	ESDRU 
	-
	-
	

	c08
	ESDRU 
	-
	-
	

	c09
	ESDRU 
	-
	-
	

	c10
	EVS
	1x13.2
	
	0% FER

	c11
	EVS
	1x24.4
	
	0% FER

	c12
	EVS
	1x48.0
	
	0% FER

	c13
	EVS
	1x64.0
	
	0% FER

	c14
	EVS
	1x128.0
	
	0% FER

	c15
	EVS
	1x13.2
	
	5% FER

	c16
	EVS
	1x24.4
	
	5% FER

	c17
	EVS
	1x48.0
	
	5% FER

	c18
	EVS
	1x64.0
	
	5% FER

	c19
	EVS
	1x128.0
	
	5% FER

	c20
	EVS
	1x24.4
	
	DlyErr Profile XX

	c21
	EVS
	1x64.0
	
	DlyErr Profile XX

	c22
	IVAS FL
	24.4
	
	0% FER

	c23
	IVAS FL
	24.4
	
	5% FER

	c24
	IVAS FL
	24.4
	
	DlyErr Profile XX

	c25
	IVAS FX
	1x13.2
	
	0% FER

	c26
	IVAS FX
	1x24.4
	
	0% FER

	c27
	IVAS FX
	1x48.0
	
	0% FER

	c28
	IVAS FX
	1x64.0
	
	0% FER

	c29
	IVAS FX
	1x128.0
	
	0% FER

	c30
	IVAS FX
	1x13.2
	
	5% FER

	c31
	IVAS FX
	1x24.4
	
	5% FER

	c32
	IVAS FX
	1x48.0
	
	5% FER

	c33
	IVAS FX
	1x64.0
	
	5% FER

	c34
	IVAS FX
	1x128.0
	
	5% FER

	c35
	IVAS FX
	1x24.4
	
	DlyErr Profile XX

	c36
	IVAS FX
	1x64.0
	
	DlyErr Profile XX


Table 3: P.SUPPL800 testing of format/bitrate combinations under impaired channel conditions incl. a limited BASOP against floating-point comparison

It is proposed to conduct in total 4 P.SUPPL800 impaired-channel test of this type for the following formats
· Stereo
· Multi-channel 5.1
· OMASA 
· OSBA 
The proposed formats can be seen as a super-set of all supported IVAS formats.


Summary
The testing scheme as proposed above would consume 18/18 P.SUPPL800 tests and 14/(estimated) 30 MUSHRA tests. The remaining MUSHRA tests could be used for testing other untested features such as EVS compatible mono downmix, rendering aspects, etc.

Alternative 2: Testing against current service quality and untested operation points, comparison against floating-point in separate test

This alternative focuses on the following two points:
· As for alternative 1, comparison of IVAS against EVS mono at the same bitrate, to evaluate the difference in QoE between the deployed monaural service and the immersive formats that are provided by IVAS
· Comparison of IVAS immersive against IVAS stereo operating points at the same bitrate. This evaluates the difference in QoE between stereo and immersive services, although important features such as head-tracked scene manipulation (which is really only possible with the immersive formats) are left out in this comparison, since its effects on the test methodology (especially for P.SUPPL800) are unknown or the reproduction system has limitations (such as non-headtracked stereo headphones).
· A limited comparison of IVAS floating-point and BASOP code bases at the same bitrate (where applicable) 

For this proposal, a combination of testing with P.SUPPL800 and MUSHRA is proposed. 

The general assumptions for this 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
· Given that the BASOP codebase is available and verified, the BASOP codebase is used for the tests; otherwise, floating-point code basis is used
· Mono and Stereo conditions are generated using the IVAS renderer as a preprocessing stage (i.e. before coding at either mono (1x EVS) or stereo (IVAS Stereo). Preprocessing to stereo doesn’t include binauralization.
· 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.

Testing of format/bitrate combinations under clean-channel conditions

The proposed P.SUPPL800 listening test layout for IVAS immersive formats under clean-channel conditions is as follows:

	Label
	Condition
	Bitrate [kbps]
	DTX

	c01
	Reference
	-
	-

	c02
	Mono
	-
	-

	c03
	Stereo
	-
	-

	c04
	MNRU Q=xx dB
	-
	-

	c05
	MNRU Q=xx dB
	-
	-

	c06
	MNRU Q=xx dB
	-
	-

	c07
	MNRU Q=xx dB
	-
	-

	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 Stereo 
	13.2
	

	c20
	IVAS Stereo
	16.4
	

	c21
	IVAS Stereo
	24.4
	

	c22
	IVAS Stereo
	32.0
	

	c23
	IVAS Stereo
	48.0
	

	c24
	IVAS Stereo
	64.0
	

	c25
	IVAS Stereo
	80.0
	

	c26
	IVAS Stereo
	96.0
	

	c27
	IVAS Stereo
	128.0
	

	c28
	IVAS Immersive
	13.2
	

	c29
	IVAS Immersive
	16.4
	

	c30
	IVAS Immersive
	24.4
	

	c31
	IVAS Immersive
	32.0
	

	c32
	IVAS Immersive
	48.0
	

	c33
	IVAS Immersive
	64.0
	

	c34
	IVAS Immersive
	80.0
	

	c35
	IVAS Immersive
	96.0
	

	c36
	IVAS Immersive
	128.0
	


Table 4: P.SUPPL800 testing of format/bitrate combinations under clean-channel conditions incl. a comparison to IVAS stereo operation points

It is proposed to conduct in total 13 P.SUPPL800 clean-channel test of this type for the following formats
· FOA
· Planar FOA
· HOA3
· 5.1
· 7.1
· 5.1+2, 5.1+4 (both formats in same test)
· 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)

To also cover the higher bitrate/quality range, it is proposed to complement these P.SUPPL800 tests by 13 MUSHRA tests at higher bitrates (clean-channel, same formats as above):

	Label
	Condition
	Bitrate [kbps]
	DTX

	c01
	Reference
	-
	-

	c02
	Mono
	-
	-

	c03
	LP 3.5 kHz
	-
	-

	c04
	EVS
	1x128.0
	Off

	c05
	IVAS Stereo
	128.0
	Off

	c06
	IVAS Stereo
	256.0
	Off

	c07
	IVAS Immersive
	128.0
	Off

	c08
	IVAS Immersive
	256.0
	Off


Table 5: Additional MUSHRA tests for a per format/bitrate comparison IVAS immersive and stereo formats
Testing of format/bitrate combinations under impaired-channel conditions

In addition, it is proposed to also include tests for impaired channel conditions:
	Label
	Condition
	Bitrate [kbps]
	DTX
	FER/Profile

	c01
	Reference
	-
	-
	

	c02
	Mono
	-
	-
	

	c03
	Stereo
	-
	-
	

	c04
	MNRU Q=xx dB
	-
	-
	

	c05
	MNRU Q=xx dB
	-
	-
	

	c06
	MNRU Q=xx dB
	-
	-
	

	c07
	ESDRU 
	-
	-
	

	c08
	ESDRU 
	-
	-
	

	c09
	ESDRU 
	-
	-
	

	c10
	EVS
	1x13.2
	
	0% FER

	c11
	EVS
	1x24.4
	
	0% FER

	c12
	EVS
	1x48.0
	
	0% FER

	c13
	EVS
	1x64.0
	
	0% FER

	c14
	EVS
	1x128.0
	
	0% FER

	c15
	EVS
	1x13.2
	
	5% FER

	c16
	EVS
	1x24.4
	
	5% FER

	c17
	EVS
	1x48.0
	
	5% FER

	c18
	EVS
	1x64.0
	
	5% FER

	c19
	EVS
	1x128.0
	
	5% FER

	c20
	EVS
	1x24.4
	
	DlyErr Profile XX

	c21
	EVS
	1x64.0
	
	DlyErr Profile XX

	c22
	IVAS Stereo
	24.4
	
	0% FER

	c23
	IVAS Stereo
	24.4
	
	5% FER

	c24
	IVAS Stereo
	24.4
	
	DlyErr Profile XX

	c25
	IVAS Immersive
	1x13.2
	
	0% FER

	c26
	IVAS Immersive
	1x24.4
	
	0% FER

	c27
	IVAS Immersive
	1x48.0
	
	0% FER

	c28
	IVAS Immersive
	1x64.0
	
	0% FER

	c29
	IVAS Immersive
	1x128.0
	
	0% FER

	c30
	IVAS Immersive
	1x13.2
	
	5% FER

	c31
	IVAS Immersive
	1x24.4
	
	5% FER

	c32
	IVAS Immersive
	1x48.0
	
	5% FER

	c33
	IVAS Immersive
	1x64.0
	
	5% FER

	c34
	IVAS Immersive
	1x128.0
	
	5% FER

	c35
	IVAS Immersive
	1x24.4
	
	DlyErr Profile XX

	c36
	IVAS Immersive
	1x64.0
	
	DlyErr Profile XX


Table 6: P.SUPPL800 testing of format/bitrate combinations under impaired channel conditions incl. a limited comparison to IVAS stereo operating points

It is proposed to conduct in total 3 P.SUPPL800 impaired-channel test of this type for the following formats
· Multi-channel 5.1
· OMASA 
· OSBA 
The proposed formats can be seen as a super-set of all supported IVAS formats.

Testing of BASOP against floating-point code
For the testing of BASOP against floating point code, the testing scheme of table 1 could be applied. Since only two P.SUPPL800 would be left, it is proposed to conduct these tests as multi-format tests, e.g.
· Test 1:
· Stereo
· FOA
· HOA3
· 5.1
· 7.1
· 7.1+4
· Test 2:
· ISM (1-2 objects)
· ISM (3-4 objects)
· MASA 1TC
· MASA 2TC
· OSBA (1-4 objects)
· OMASA (1-4 objects)


Summary
The testing scheme as proposed above would consume 18/18 P.SUPPL800 tests and 13/(estimated) 30 MUSHRA tests. The remaining MUSHRA tests could be used for testing other untested features such as EVS compatible mono downmix, rendering aspects, etc. Additional testing might be carried out by means of MUSHRA tests.

[bookmark: _Toc396649169][bookmark: _Toc396649373][bookmark: _Toc396649522][bookmark: _Toc396649188][bookmark: _Toc396649392][bookmark: _Toc396649541][bookmark: _Toc228691366][bookmark: _Toc228691367]Discussion
This document proposes two alternatives for the IVAS characterization testing:
· In alternative 1, a pairwise testing of IVAS floating-point and BASOP code against EVS mono at the same bitrate is proposed. This allows for an evaluation of the difference in service quality between EVS mono and IVAS via a rate-distortion curve and at the same time an evaluation of the floating-point and BASOP code. Additional testing is included for PLC and JBM conditions.
· In alternative 2, testing of IVAS immersive and stereo operating points against EVS mono at the same bitrate is proposed. This allows for an evaluation of the difference in service quality between EVS mono and IVAS in two ways: First against the complete IVAS immersive format, second against IVAS stereo. However, it has to be seen that this comparison has its limitations, since important additional advantages of the immersive formats, such as scene manipulation via head-tracking,  are not considered in the tests. A limited testing of floating-point and BASOP code as well as PLC and JBM conditions is included.
Alternative 1 seems to be a pragmatic approach to achieve first a rate distortion comparison of EVS and IVAS and second the comparison of floating-point and BASOP code in the same test. Alternative 2 shifts the focus of the evaluation of EVS versus IVAS stereo and immersive formats, and limits the amount of tests for the comparison of floating-point and BASOP code. 
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