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Objective
This contribution aims to help bringing the ATIAS PDoc to a maturity level that allows a direct transfer into the change request for TS 26.260. The contribution comprises several changes, additions and organizational measures that address open issues in the current PDoc. Larger aspects are, for example, efforts to define the general test setup and the expansion of existing tests for other different user poses in order to test head tracking capabilities.
The actual textual amendments are given in the attached document as revision marks to the ATIAS PDoc 0.8.0. The remainder of the present document give an overview of major aspects.
Note: Input to this TDoc has also come from sources other than those officially mentioned here. The sources thank other contributors for valuable input, which was given in the scope of the ATIAS offline task force established in the call on March 04, 2024.

[bookmark: _Hlk161297698]Aspect 1: Test Setup and Test Conditions
We propose the following changes on ATIAS PDoc 0.8.0, Sec. 2 (Test Configurations):
1. The test setup shared by all tests has not yet been sufficiently specified. Section 2.1 (Definition of UE types) contains figures that only very roughly show the test setup. The individual proposed tests refer to "3GPP wireless system simulator and reference client" without further details. We propose to add a section to give a more complete description of the general test setup. Several aspects are adopted from 3GPP TS 26.132.
2. The system simulator configuration and radio conditions on the air interface have not yet been specified. We propose to refer to TS 26.132.
3. Head-tracking is an important feature of immersive audio and has to be tested. Our proposed test extension (see below) requires a test setup with HATS rotation. We propose to extent the test setup accordingly.
4. Describe the sound source setup for the generation of acoustic stimuli in send tests. Since there does not seem to be a final consensus on what sound source arrangement to use (see also TDoc S4-240541), we only provide a text stub/placeholder here.
We propose the following changes on ATIAS PDoc 0.8.0, Sec. 3 (Test Conditions):
1. Adopt proposals from Tdoc S4aA240012 (sources: Nokia Corporation, Dolby Sweden AB), which has been discussed during the e-meeting on 04 March 2024:
a. Collect environmental requirements (noise floor specification and acoustic free-field conditions), which are currently specified individually in the different test descriptions.
b. Add a subclause for accuracy of test equipment based on TS 23.132, subclause 5.3.
c. Collect test signals at central locations analogous to TS 26.132, subclause 5.4. Moreover, adopt proposal for signal calibration from Tdoc S4-240679 (sources: Nokia Corporation).
Moreover, test conditions should not be specified locally in the test method subclauses but should reference the central subclause in Sec. 3. This is applicable to all test methods in:
· ATIAS PDoc 0.8.0, Sec. 4: Candidate sending side test methods and requirements
· ATIAS PDoc 0.8.0, Sec. 5: Candidate receiving side test methods and requirements
No environmental conditions have yet been specified for several test methods. This should be made up for. This is applicable to (list may not be exhaustive):
· ATIAS PDoc 0.8.0, Sec. 4.1.1: Sending frequency response of captured Ambisonics components
· ATIAS PDoc 0.8.0, Sec. 4.2: Sending directional response of captured Ambisonics components
· ATIAS PDoc 0.8.0, Sec. 4.10: Test method for Stereo capture

Aspect 2: Definition of the UE Types
We propose the following changes on ATIAS PDoc 0.8.0, Sec. 2.1.1 (Introduction):
1. In TS 26.250 (IVAS General Overview), three different “functionality levels” with increasing complexity/memory requirements for UE are foreseen. In the latest version of the document (1.0.0 from 09/2023), these levels are only mentioned in an incomplete text stub. Once fully developed, these levels should be considered in the UE types as they are likely to affect what can be tested. We propose to add a note in the PDoc that points to this fact.
2. The current wording states that additional equipment relevant to the test must be bundled with the UE. For sales reasons, necessary accessories may be sold separately. The manufacturer should therefore be able to specify the acoustic frontend required for the test without the need for selling UE and additional equipment as a bundle.
3. Electrical tests require a standardized electrical interface that must be supported by the test labs. In case of non-standardized interfaces, a fallback to acoustical testing with suitable, vendor-recommended additional equipment is useful.
We propose the following changes on ATIAS PDoc 0.8.0, Sec. 2.1.3 (Headset Mode UE Type):
1. Make test passage clearer, e.g., replace “head-worn terminal” by “head-worn acoustical frontend”.
2. Don’t assume how future devices will look like and remove unnecessary assumptions, e.g., where the processing takes place.
We propose the following changes on ATIAS PDoc 0.8.0, Sec. 2.1.37 (Electrical Interface UE Type):
1. Note that an electrical interface UE is different to the previous UE types as the combination of UE plus equipment will effectively result in one of the previous UE types. Test methods and requirements have to be adapted to the overall system use case.
2. Specify digital interface for head-tracking data.

Aspect 3: Extend Test Cases For Binaural Rendering By Testing Headtracking
Following the call for head-tracking tests, which was addressed in the Editor’s comments in ATIAS PDoc 0.8.0, Secs. 5.3 and 5.4, we propose such an extension for the existing test methods. See proposal in PDoc.
We propose to perform tests, which are currently only defined for reference head orientation, also for rotated head orientations.  To keep changes to the test as simple as possible, the directions of the test signals are also adjusted according to the head orientation. This means that the rendered binaural signal is ideally identical for all head rotations. Hence, the same requirements may be applied for all head rotations. The dynamic behavior of rendering with head-tracking is out of scope for now.
Applicable to:
· ATIAS PDoc 0.8.0, Sec. 5.3: Receiving with binaural rendering: inter-channel time difference
· [bookmark: _Hlk160716123]ATIAS PDoc 0.8.0, Sec. 5.4: Receiving with binaural rendering: source angle dependent band level difference
Moreover, we propose the following changes:
· Due to device positioning errors in the test lab and expected measurement error of the UE orientation sensor, it will be necessary to relax the requirements on sagittal plane ITDs (e.g., frontal). The proposed requirements in ATIAS PDoc 0.8.0, Sec. 5.3.2 are 0±15µs, which corresponds to an azimuth error of about 2°. Reasonable requirements are to be discussed. As a basis for further discussion, we propose an ITD threshold of 0±40µs, which corresponds to ~5°.

Aspect 4: Unfavorable Test Signals
In many cases, stationary (pink or white) noise is a unsuitable test sequence for modern UE. This is particularly true in send direction. UE manufacturers typically use time-variant, signal-adaptive signal processing algorithms for signal enhancement, such as noise reduction. This lesson has already been learned in the making of TS 26.131. Heavy signal processing is especially used for speech processing but is also expected for generic audio. For this reason, we propose to use more realistic test signals whenever possible that come close to the envisioned UE application.
Nevertheless, we recognize that noise sequences are difficult to replace in certain test methods such as testing recording and reproduction of diffuse fields. However, such tests may not be applicable to all types of UE (e.g., spatial audio conference systems) and should be considered only in the second place.
This is applicable to:
· ATIAS PDoc 0.8.0, Sec. 4.1: Sending frequency response
· ATIAS PDoc 0.8.0, Sec. 4.2: Sending directional response of captured Ambisonics components
Since for now, there is no final agreement on which test signals to use, we added a note to the respective paragraphs.

Aspect 5: Unfavorable Test Parameter – Testing -90° Elevation
We propose the following change in various sections:
· Do not consider directional tests for the bottom direction with elevation=-90° (or more generally: elevation<-70°). Drop respective lines in test parameter tables without replacement. Background:
· RCV Testing: Desired behavior for binaural rendering for bottom directions is not clear. HRTF sets frequently do not cover such floor directions. In such regions, the human body has a large impact (standing, sitting on a chair, sitting on the floor, …). Some renderers may generate zero-amplitude binaural signals for such directions.
· SND Testing: Device mounting on tripod/HATS/… interferes with floor loudspeaker
This is applicable to:
· ATIAS PDoc 0.8.0, Sec. 4.4: Directivity test of FOA using virtual microphones
· ATIAS PDoc 0.8.0, Sec. 4.5: Scene-based audio spatial separation with two simultaneous acoustic sources in free-field propagation conditions and FOA decoding
· ATIAS PDoc 0.8.0, Sec. 5.1: Receiving loudness
· ATIAS PDoc 0.8.0, Sec. 5.2: Receiving frequency characteristics
· ATIAS PDoc 0.8.0, Sec. 5.3: Receiving with binaural rendering: inter-channel time difference
· ATIAS PDoc 0.8.0, Sec. 5.4: Receiving with binaural rendering: source angle dependent band level difference

Aspect 6: Update on SND Stereo Test Case 
We propose the following changes on ATIAS PDoc 0.8.0, Sec. 4.10 (Test method for Stereo capture):
1. Revision based on TDoc S4aA240011 (sources: HEAD acoustics GmbH), which was agreed on during the e-meeting on 04 March 2024.
2. [bookmark: _Hlk150279056][bookmark: _Toc151064822]Mark test method in ATIAS PDoc 0.8.0, Sec. 4.8 (Spatial perception test for stereo UE in ATIAS) as obsolete as it lacks important considerations and is superseded by the stereo test capture test in Sec. 4.10. The method in Sec. 4.10 picks up major ideas of what is proposed in Sec. 4.8 but is more complete and has backing due to extensive preliminary examinations, see TDoc S4aA240011.
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