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1. Introduction
An input document [1] for the present meeting proposes an initial template of the IVAS-8a Permanent Document. It is based on a draft made available and discussed at the SA4#114-e meeting. The template proposal includes an Appendix for “examples of test designs potentially relevant for IVAS codec testing”. 
This input proposes one potential structure for those test design descriptions. A spatial audio test design based on the listening test experiment conducted in the springtime 2021 by Nokia [2] is described according to the proposed structure. Specifically, the source proposes this parametric spatial audio test design as one of the examples of test designs to be documented as potentially relevant for IVAS codec testing.

2. Discussion on example test design documentation
This section discusses some aspects for documenting the example test designs. 
When the test plans for IVAS codec selection and characterizations are created, SA4 experts can find it useful to consider teachings and experience from the collection of the potentially relevant test designs. It may even be that SA4 decides to use the concepts of such previous designs directly if these are deemed most relevant for IVAS. After all, the IVAS codec is significantly more complex in terms of foreseen capabilities and enabled use cases than previous codecs, e.g., EVS.
For these reasons, it is the view of the source that it is beneficial to consider for inclusion particularly test designs, or potentially aspects of certain test designs, which provide unique insights for the experts.
For example, Nokia Technologies performed a listening test experiment for IVAS MASA spatial speech quality evaluation earlier this year. The test, its design, results, and observations were discussed in [2]. It was also concluded at SA4#114-e that it should be considered how to include proposals from that document in the collection of example test designs.
Specifically, the experiment covers at least the following aspects which the source believes are unique examples or unique combinations and relevant for IVAS testing:
· Evaluation of spatial speech recordings in real environments
· Evaluation of parametric spatial audio inputs that are uncoded or coded
· Evaluation of dual-mono EVS with unquantized spatial metadata relative to signal and spatial quality degradation anchors
· Suitability of methodologies such as P.800 DCR [3] and P.811 (ESDRU) [4] for experiments using real spatial speech recordings
· Certain modifications of listener instructions and voting scale used in P.800 DCR test for spatial speech
Concerning the listening test results and conclusions from those, according to the understanding of the source, it is not the purpose of the example test design collection to document the test results. For example, it is not possible to directly compare test designs based on the results. Inclusion of the results appears particularly problematic in context of the IVAS-8a document. However, it is still certainly useful for the reader to be able to reference the results when considering the test designs for future use. Therefore, a reference to a more comprehensive Tdoc is both desirable and sufficient.
It can furthermore be useful to discuss a common structure for the test design descriptions.

3. Example structure
This section provides an example structure for describing a test design. The intention of this discussion is to help in creating sufficiently simple test design descriptions that follow somewhat similar principles. The example structure is not intended to limit descriptions or set requirements for the descriptions, especially where some deviations or a more complicated structure seems beneficial to describe a unique test design. We also note that this structure is quite compatible with the one used by Dolby for their SA4#114-e contribution [5].

Test design title
Descriptive name that includes test type and, e.g., its main purpose, content, or use case.
The title provides a very high-level description and helps to identify a specific example test design.
Reference to original Tdoc (that, e.g., includes test results) can be given with the title.
Test purpose (optional)
Describes the context or reason why experiment according to the test design was performed.
This description may help the reader to understand certain choices or consider aspects of the documented test design for their own (new) test design or for comparing test designs.
Test outline
Describes the high-level test setting and parameters. For example, following aspects can be listed or described: content types, material generation, test item processing including application of any background noise, test language, number of listeners, number of trials, test duration, etc.
This information may generally be sufficient for an expert to get a good understanding of the scope of the test and the test design.
Detailed test description
Describes the test design in more detail, e.g., providing values for parameters such as levels, anchor conditions, bit rates, etc. The detailed test design description can also include, e.g., processing diagrams, although these would generally not be required.
This information may generally be sufficient for an expert to independently design a listening test experiment than can be very similar as what the example test design is based on or otherwise achieve mostly the same goals. This means that most of the questions raised while developing a test plan would be answered by the detailed description.
Instructions to listeners
Provides the listener instructions or describes what listener instructions were based on. This may include instructions in English and/or original language.

4. Proposal
This input discussed one potential structure for the collection of example test designs.
The proposed structure is used in the Appendix of this input, where we present the test design based on [2] for consideration as one of the examples of test designs potentially relevant for IVAS codec testing. The source asks for this test design to be adopted in the collection of examples.
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Appendix: Proposed example test design for Appendix I of IVAS-8a [1]
[
Example X: Modified P.800 DCR test of parametric spatial speech, S4-210848
Test purpose

The main purposes for the experiment were: to evaluate the updated IVAS MASA C Reference Software package [S4-191167, S4-210840]; to study the suitability of modified ITU-T P.800 DCR and P.811 methodologies for experiments using real spatial speech recordings; to evaluate quality of potential reference conditions for MASA format with degradation anchors spanning both signal and spatial quality dimensions.
Test outline

The listening test experiment was designed for evaluation of potential reference conditions for the parametric metadata-assisted spatial audio (MASA) format with degradation anchors spanning both signal and spatial quality dimensions.

Content types and material generation:
· Realistic spatial speech items in real environments and controlled environments where background was generated using loudspeakers
· The audio capture use cases can be described as “realistic spatial audio communications and user-generated content capture scenarios”
· Audio was recorded in various indoor and outdoor environments using Eigenmike, Eigenmike + external microphone pair, Ambisonic + external cardioid pair, and (for a single category) a multi-microphone smartphone mockup
· Majority of the captured signals were analyzed with the updated IVAS MASA C Reference Software [S4-210840] with the sole exception of the smartphone mockup samples that were analyzed using an in-house parametric analysis method
· Binaural rendering was performed with IVAS MASA C Reference Software [S4-191167, S4-210840] package for all conditions.
Evaluation and listening system/environment:
· Modified P.800 DCR test method using real spatial speech recordings with parametric representation
· Anchor conditions based on P.50 MNRU and P.811 ESDRU
· Binaural listening was conducted using Sennheiser HD650 headphones in quiet booths
Detailed test description
Following provides detailed description of the test:
· 16 test subjects
· Eight sample categories
· Four randomizations for each 4-listener set
· Four samples per category (one for each listening panel)
· 128 votes casted for each condition
· Total of 24 conditions: 7 Reference conditions, 8 coded reference 2xEVS conditions (with unquantized (UQ) spatial metadata), 9 CuTs
· 5-scale DCR test methodology with updated instructions and revised voting scale
· Degradation references: P.50 MNRU and ESDRU
· P.50 MNRU Q values of 30, 24, and 18 dB were used
· ESDRU values of 0.85, 0.70, and 0.55 were used
· Average trial duration: 20 s 
· 8 s reference sample + 0.5 s silence + 8 s test sample + 3.5 s voting period
· Test duration: ~1.8 h per listening panel including instructions, preliminaries, and rest breaks

	Main Codec Conditions
	
	

	Codec under Test (CuT)
	9
	Nokia-internal IVAS MASA coding system

	
	
	

	Codec references
	
	

	Codec references
	8
	Dual-mono EVS (2xEVS) with unquantized MASA metadata operated at 2*8(WB), 2*9.6, 2*13.2, 2*16.4, 2*24.4, 2*32, 2*48, 2*64 kbps.
Rendering with IVAS MASA C Reference binaural renderer [S4-191167, S4-210840].

	
	
	

	Other references
	
	

	Direct
	1
	Analysed with the updated IVAS MASA C Reference software [S4-210840]. No transport stream nor MASA spatial metadata compression.
Rendering done with IVAS MASA C Reference binaural renderer [S4-191167, S4-210840].

	P.50 MNRU (applied to MASA transport streams)
	3
	Q = 18, 24, 30 dB (output loudness set to nominal level)  

	ESDRU (applied to binaural rendering) 
	3 
	α = 0.55, 0.7, 0.85 (output loudness set to nominal level)  

	
	
	

	Common Conditions
	
	

	Test item generation
	4
	Multi-channel recordings in real environments analysed with the updated IVAS MASA C Reference Software [S4-210840] in various configurations or (for single category) using an in-house system.

	Binaural rendering
	1
	Rendering done with IVAS MASA C Reference renderer [S4-191167, S4-210840].

	Audio sampling frequency / bandwidth
	2
	48 kHz/SWB except for reference condition 2xEVS@2*8kbps which used 48 kHz/WB

	Rating Scale
	1
	DCR with modified instructions and scale considered more suitable for binaural/spatial telephony (see “Instructions to listeners”)

	Languages
	1
	Finnish

	Listening System
	1
	Sennheiser HD650 headphones for binaural presentation

	Listening Environment
	1
	No room noise




Instructions to listeners
The following set of instructions were given to all listeners as printouts. Note that the instructions were in Finnish, and they are here translated into English to aid the reader.
	Listening instructions:
You will hear through stereo headphones pairs of binaural speech samples. Binaural means that you can locate various sound sources around yourself while listening with headphones. For example, a first talker may appear to talk from the left-hand side and a second talker from the right-hand side. This may also be called spatial audio. In traditional mono audio you cannot hear the direction of the talkers like in spatial audio. Instead, both talkers appear to talk from the same position inside your head. 
The samples you are about to hear were recorded in real environments and may contain in addition to main talkers’ speech various ambient noises, music, and distant chatter by other people.
The first speech sample of each pair is the original. Right after the first sample you will hear the sample again. For the second sample there may have been used some future mobile phone technology. Your task is to evaluate the second speech sample compared to the first speech sample. Your task is to evaluate both the voice quality and the spatial representation of the second speech sample compared to the first speech sample. We can call this combination of voice quality and the spatial quality the Overall quality of the sample.
The Overall quality degradation of the second speech sample compared to the first speech sample is evaluated using the following scale:
5 Degradation is inaudible
4 Degradation is barely audible
3 Degradation is audible but not annoying
2 Degradation is slightly annoying
1 Degradation is annoying
----------------------
Do not take refreshments with you to the booth (you can have refreshments during the breaks)
Leave your mobile phone on the table outside the listening booths
Do not discuss about the speech samples with other people during the comfort breaks



Compared to standard P.800 instructions, the listeners are guided to consider the overall quality, including any degradation of the speech or other sound, and any change in the spatial presentation quality before casting their vote. For degradation scale, a more sensitive wording is used. Instead of “1 Degradation is very annoying” we use here “1 Degradation is annoying” for lowest quality and an additional step is inserted between original scores of 4 and 5. This score is “4 Degradation is barely audible”. This sensitivity adjustment of the scale can reduce the effect of quality saturation at the upper end of the voting scale when conditions are close to transparency. This modification also increases usage of the lowest score of 1, particularly in case of relatively high-quality samples thus providing additional separation between conditions.
In addition to the textual instructions, verbal instructions were given prior to listening to all listeners. Before the listening test, several introductory samples were played back covering the full range of degradations appearing in the actual test.
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