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1. Introduction

This permanent document describes the Submission Process for VRStream Audio. Section 2 describes the minimum required submission information for audio proponents of VRStream Audio Profiles. Section 4 describes the time plan for the submission process. Section 5 describes the Qualification and Selection criteria for the VRStream Audio Profiles.
2. Minimum Required Submission Information for VRStream Audio Profiles
2.1 Codec and Reference Renderer Descriptions
All of the Specified VRStream Audio codec profiles will have a published Codec and Reference Renderer Description in TS 26.118. Each VRStream Audio Profile Proponent shall provide the following Codec and Reference Renderer Descriptions:

· Definition/specification of the bitstream, decoding and reference rendering process – as reference or by a full text documentation
· Constraints applicable for streaming, file storage and configurations changes

· Constraints (if any) on the number and configuration of encoded audio input channels that can be supported at the decoder
· Constraints (if any) on the number and configuration of output loudspeaker channels that can be supported by the renderer.
· Reference Renderer motion to sound latency

· Complexity of Decoder and Renderer
[Editor’s Note]: Need inputs on complexity metrics (e.g. memory usage, etc.)
· If applicable, default set of HRTF used for binaural rendering

2.2 Interfaces

All Specified VRStream Audio codec profiles will have published Interface Descriptions in TS 26.118. Each VRStream Audio Profile Proponent shall provide the following Interface descriptions:

· Interfaces for file storage and streaming

· Interfaces for audio output to binaural headphones and loudspeakers

· Interfaces for head tracking

· External Renderer API
· API to specify an external set of HRTFs used for binaural rendering

It is expected that a Common Renderer API will be defined based on the Specified VRStream Audio Profiles.

2.3 Signaling
All Specified VRStream Audio codec profiles will have a published Signalling Description in TS 26.118. Each VRStream Audio Profile Proponent shall provide the following signaling for Packet Switched Streaming (PSS) and Multimedia Broadcast/Multicast Service (MBMS):

· Signalling for file-based download delivery
· Signalling for DASH delivery

2.4 Audio Quality Characterization Test Results

All Specified VRStream Audio codec profiles will have published Audio Quality Characterization Test Results in TS 26.118. All VRStream Audio Profile Proponents and Cross-Check Laboratories shall conduct the following Audio Quality Characterization Tests and provide documentation of the results:

· Codec Quality Characterization Tests
· Test 1

· According to 3GPP TS 26.259 Clause 5

· Using Reference Renderer for Reference and Degraded conditions

· Over loudspeakers
· Based on ITU-R BS.1534-3 (MUSHRA)
· Evaluates Basic Audio Quality
· Test 2 - Optional

· According to 3GPP TS 26.259 Clause [TBD]

· Using Common Informative Binaural Renderer for Reference and Degraded conditions

· Over headphones
· Based on ITU-R BS.1534-3 (MUSHRA)
· Evaluates Basic Audio Quality
· Reference Binaural Renderer Quality Characterization Test (Rendering Test)
· Test 3

· According to 3GPP TS 26.259 Clause 6

· Characterize media profile performance with Reference Renderer and optionally but strongly recommended media profile performance with Common Informative Binaural Renderer
· Over headphones with head tracking

· Evaluates the following attributes:

· Spatial Quality

· Artefacts

· Timbre Quality

· Overall Quality

· All Test Materials for all proponents are according to 3GPP TS 26.259 Clauses 5 and 6.

· All source and degraded audio Test Materials used in the conduction of the subjective tests shall be made available to interested 3GPP member companies on request and at least for the purpose of cross-checking the test results.

· Proponents shall provide at least one set of subjective test results for their proposed VRStream Audio Profile.
· All test results should be cross-checked by at least one other 3GPP member company and then cross-check results shall be submitted to 3GPP SA4. If no such other 3GPP member company volunteers to conduct a cross-check test, this requirement is waived.
· [Editor’s Note]: Need to decide how the cross-check lab selects what audio profile proponent it will cross-check: (all of them?, randomly selected?, pick your friend?, pick your opponent?)
· Proponents shall provide a description of how they generated the bitstreams for the Test Materials.

3. Test Materials Selection Criteria
3.1 Tests 1 and 2
· The Test Materials shall be contributed by Test Material Proponents to a Common File Server before the test Material Submission Deadline. 

· Each Test Material Proponent shall provide up to 5 Test Materials (distributed among channels, objects, scene-based and/or hybrids of those) for the purposes of the characterization tests. 

· Should a hybrid Test Material be submitted, the Test Material Proponent shall indicate the primary category the test material belongs to (among channels, objects and scene-based).

· Each Audio Profile Proponent should provide at least one Test Material from each of the audio formats (object, scene and channel-based).

· The Test Materials are shared among all Audio Profile Proponents and/or Cross-Check Laboratories.

· If, after the Test Material Submission Deadline, no more than 10 Test Materials are available on the Common File Server, each Audio Profile Proponent shall conduct one Codec Quality Characterization test (Test 1) for its Proposed Audio Profile.

· If, after the deadline, more than 10 Test Materials and no more than 20 Test Materials are available on the Common File Server, each Audio Profile Proponent shall conduct two Codec Quality Characterization tests (Test 1) for its Proposed Audio Profile. The number of Test Materials shall be equally distributed among the two tests. The allocation of the Test Materials among the two tests shall be defined by the SQ SWG Chairman following a randomized process.
· If, after the Test Material Submission Deadline, more than 20 Test Materials are available on the Common File Server, 18 Test Materials shall be randomly selected by the SQ SWG Chairman with the constraint that 6 Test Materials shall be Channel-based content, 6 Test Materials shall be Object-Based Content and 6 Test Materials shall be Scene-Based audio. The allocation of the Test Materials among the two tests shall be defined by the SQ SWG Chairman following a randomized process.
·  [Editor’s Note]: Need to define how to aggregate and analyse the scores from the two tests (if there are two tests)
3.2 Test 3

· The Test Materials are contributed by Test Material Proponents to a Common File Server before the Test Material Submission Deadline. 

· Each Test Material Proponent shall provide up to 6 Test Materials (distributed among channels, objects, scene-based and/or hybrids of those) for the purposes of the characterization tests. 

· Should a hybrid Test Material be submitted, the Test Material Proponent shall indicate the primary category the test material belongs to (among channels, objects and scene-based).

· Each Audio Profile Proponent should provide at least one Test Material from each of the audio formats (object, scene and channel-based).

· The Test Materials are shared among all Audio Profile Proponents and/or Cross-Check Laboratories.

· If, after the Test Material Submission Deadline, more than 12 Test Materials are available on the Common File Server, 12 Test Materials shall be randomly selected by the SQ SWG Chairman with the constraint that 4 Test Materials shall be Channel-based content, 4 Test Materials shall be Object-Based Content and 4 Test Materials shall be Scene-Based audio.
NOTE: A Test Material Proponent may submit different Test Materials for Tests 1-2 and Test 3. This needs to be indicated at submission.
3.3 Constraints on Test Material

The Test Material for the codec quality characterization test for the audio profiles in TS 26.118 shall be limited to the following configurations. A submitted test item shall be considered as valid Test Material only if it adheres to the constraints specified below and in section 3.4.

· Constraints on Channel-Based Test Material
a. The loudspeaker layout of Test Material for channel-based audio content shall be Sound Systems J (7.1+4H) as defined in [3]. Test Material for channel-based content may also consist of a subset of loudspeaker positions of the Sound System J, where the number of audio channels shall be at least seven, and at least two speakers shall be in the upper hemisphere. The LFE channel may be included in the Test Material.

· Constraints on Object-Based Test Material
a. For object-based Test Material, the overall number of objects shall be larger than 6 and not exceed 12. Each object is defined by a mono audio stream plus time-variant metadata.

· Constraints on Scene-Based Test Material
a. For HOA Test Material including HOA content, the Ambisonics order shall be 3, 4, 5, or 6.
b. NOTE: For first-order Test Material the Test Materials are created by truncating the HOA Test Materials. 

· Constraints on Mixed Format Test Material in the HOA Category
a. For mixed format Test Material comprising HOA-based audio plus objects and/or channels the constraint according to c) shall apply, in addition the total number of objects and/or channels shall not exceed 4. The channel-based components shall only use loudspeaker positions included in Sound Systems J (7.1+4H) as defined in [3].

· Constraints on Mixed Format Test Material in the Channels Category
a. For mixed format Test Material comprising channel-based audio plus objects the constraint according to a) shall apply, in addition, the number of objects shall not exceed 4.
3.4 Common Format for VRStream Audio Test Material
3.4.1 Channel-based Input

General

· Channel-based input is delivered as a set of monophonic channel signals, where each channel signal is represented as a monophonic .WAV file. For VRStream listening tests, the .WAV files are mono files sampled at 48kHz and 24bits.
WAV File Naming of Channel Signal

· The monophonic .WAV files adhere to the following naming convention:

cha_<item_name>_A<azimuth_angle>_E<elevation_angle>.wav

· Azimuth angles are given in degrees ±180 (positive values go to the left w.r.t the frontal direction, i.e. mathematically positive). They are represented as a three-digit number always including a sign (padded from the left with zeros if necessary). The sign assigned to azimuth value zero shall be ‘+’.
· Elevation angles are given in degrees ±90 (positive values go upward w.r.t the ear/listener height). They are represented as a two-digit number always including a sign (padded from the left with zeros if necessary). The sign assigned to elevation value zero shall be ‘+’.
Examples:

cha_TestItemName_A+030_E+00.wav


cha_TestItemName_A-030_E+00.wav


cha_TestItemName_A+030_E+30.wav

· In the case of an LFE channel, the naming is

cha_<item_name>_LFE.wav

· The input signals represented by the .WAV files are assigned to the corresponding loudspeaker channels indicated by the azimuth and elevation values contained in the file names.
3.4.2 Object-based Input

General

· Object-based input is delivered as a set of monophonic audio signals and associated metadata files, where each object signal is represented as a monophonic .WAV file. Each object signal is complemented by object metadata represented as a .TXT file. For the VRStream listening tests, the .WAV files are mono files sampled at 48kHz and 24bits. 
WAV File Naming of Object Signal
· .WAV files containing object audio signals are named: 

obj_<item_name>_object_<object_id_number>.wav

· The <object_id_number> is a two-digit number counted from zero (padded from the left with zeros if necessary). 

Example:

obj_TestItemName_object_05.wav
TXT File Naming and Definition of Object Metadata
· .TXT files containing the object metadata associated with an object audio signal are named:

obj_<item_name>_object_<object_id_number>.txt

· The <object_id_number> is a two-digit number counted from zero (padded from the left with zeros if necessary). 

Example:

obj_TestItemName_object_05.txt
· The object metadata file obj_<item_name>_ object_<object_id_number>.txt is associated with the object audio signal contained in the .WAV file obj_<item_name>_object_<object_id_number>.wav if both the <item_name> and the <object_id_number> are the same for the .TXT file and the .WAV file.

· The object metadata file contains information about the position and the gain of the associated audio object. It uses a simple human-readable text format where each line contains the object metadata (separated by comma) that is signalled for each block of samples:

sample_index, position_azimuth, position_elevation, position_radius, spread, gain_factor

sample_index – sample-based timestamp, representing the time position within the audio signal in samples, to which this object metadata is assigned. The first sample of the content is referenced by sample_index = 0. The value of sample_index shall be integer multiples of 1024.

position_azimuth – object position: azimuth (°). 

position_elevation – object position: elevation (°).

position_radius – position of the object: radius (m), has to be positive. 
spread – plane aperture angle (°) of object from origin, where object is assumed to be spherical. Has to be within [0°…360°].
gain_factor – linear factor to modify gain of the object, e.g. 1.0.

· Azimuth angles are given in degrees ±180 (positive values go to the left w.r.t the frontal direction, i.e. mathematically positive). 

· Elevation angles are given in degrees ±90 (positive values go upward w.r.t the ear/listener height).
· A spread angle of 0° means that the object is a point source with direction defined by the azimuth and elevation angles. A spread angle of 65.54° means that an object’s sound is distributed over 1 steradian centred on a direction defined by the azimuth and elevation angles. An angle of 360° means that the object’s sound is distributed over all directions with equal energy. 
· The object descriptions are repeated each block of 1024 samples, even if no change of object properties has occurred. The object metadata shall span the entire audio file, i.e. metadata shall be available for the entire associated .WAV file.

3.4.3 HOA-based Input
General

· HOA-based input is delivered as a set of monophonic audio signals, where each audio signal is represented as a monophonic .WAV file. The content of each .WAV file is a time-domain HOA real coefficients signal, called HOA component. For the VRStream listening tests, the .WAV files are mono files sampled at 48kHz and 24-bits.
HOA Component File Naming
· For the VRStream listening tests, HOA Test Material shall use Ambisonic Channel Number (ACN) component ordering [2]. The monophonic .WAV files adhere to the following naming convention:

hoa_<item_name>_ACN_<hoa_acn_number>_SN3D.wav

· The <hoa_acn_number> is a two-digit number counted from zero (padded from the left with zeros if necessary) and corresponds to the ACN of the HOA component represented by the .WAV file.
Example:

hoa_TestItemName_ACN_03_SN3D.wav
The set of .WAV files shall include all HOA component signals of the corresponding HOA audio scene. This means for an HOA scene of order N, a set of (N+1)2 .WAV files shall be provided as VRStream Test Material.

HOA Normalization
· For the VRStream listening test, HOA Test Material shall use Schmidt semi-normalized (SN3D) normalization of the HOA components.

3.4.4 Mixed Format Input
· Mixed format input is delivered as a set of monophonic audio signals and, if applicable, associated metadata files, where each audio signal is represented as a monophonic .WAV file.
· .WAV files containing channel audio signals are named according to Section 3.4.1
· .WAV files containing object audio signals are named according to Section 3.4.2 and the associated object metadata files are named and defined according to Section 3.4.2
· .WAV files containing HOA audio signals are named according to Section 3.4.3. The HOA components are normalized according to Section 3.4.3.

· The audio scene of a Test Material item is represented by the set of monophonic audio signals without requiring any further scaling of the individual channel signals, object signals and/or HOA component signals (except for object related gain values that are included in the object metadata files).

3.4.5 Calibration

· The content of all monophonic .WAV files is level-calibrated for the listening conditions according to Recommendation ITU-R BS.1534-3 (10/2015) Clause 8.
3.4.6 File Length

· All monophonic .WAV files in each of the sets constituting channel-based input, object-based input, HOA-based input or the audio scene of a mixed format input shall have the same length, i.e. the same number of audio samples.
4. Timeplan for submission process
· The Announcement of Intention to Submit a VRStream Audio Profile for Consideration and/or act as a Cross Check Lab shall be made no later than 30th April, 2018, 23:59h CEST by electronic communication to the SA4 reflector.
· All Test Material Proponents shall submit all Test Materials by the Test Materials Submission Deadline, which is: 25st May 2018, 23:59h CEST on ETSI ftp site.
· Telco to check Test Material selection: 28th May 2018.
· Telco to clarify any open issues on Test 3 (VRStream&Liquimas): 31st May 2018.

· All VRStream Audio Profile Proponents shall submit all Processed Test Materials and software to the Cross-Check labs by the Processed Test Materials and Software Submission Deadline, which is: 25th June, 23:59h CEST.
· All VRStream Audio Profile Proponents shall submit a Codec Reference Description, Interfaces, Signalling and Audio Quality Characterization Test Results no later than the Audio Profile Submission Deadline, which is: 3rd July 2018, 23:59h CEST.
· Cross-Check labs can submit Audio Quality Characterization Cross-Check Results, in the form of contributions to 3GPP TSG SA WG4 #99 meeting, by the Audio Cross-Check Submission deadline, which is: 8th July 2018, 09:00h CEST.
5. Qualification and Selection criteria
[Specified VRStream Audio Profiles are all Proposed Audio Profiles that:

· Support Channels, Objects and Scene-Based audio and/or a combination of these formats.

· Comply to the Codec and Reference Description, Interfaces, Signaling Requirements and provide documentation to that extent by the Audio Profile Submission Deadline.

· Meet the Audio Quality Characterization Performance Requirements on the Audio Quality Characterization Tests and provide documentation to that extent by the Audio Profile Submission Deadline.

Audio Quality Characterization Performance Requirements:

· A Qualified VRStream audio profile shall have operating points meeting a Score in The Range of “Excellent” in Test 1. A Score in The Range of “Excellent” means an average score, across all test Materials, not statistically significantly worse than 80.

· Only operating points meeting a Score in The Range of [“Excellent”] shall be qualified for VRStream service operation.

A Qualified VRStream audio profile shall include at least one Reference renderer with an Overall Audio Quality not statistically significantly lower than [TBD] as assessed by a Comparison Category Rating test against a Common Informative Binaural Renderer in Test 3.]
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