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1 Introduction

This contribution presents considerations for the assessment of the suitability of ambisonics coding using existing 3GPP speech and audio codecs for 3GPP VR audio signals, as studied in FS_CODVRA.
2 Objectives

The main objectives for the assessment, reflecting the objectives of the FS_CODVRA study, are to: 

· Assess the suitability of Ambisonics at different orders as scene-based audio representation for 3GPP VR audio signals.
· Assess the suitability of 3GPP speech and audio codecs for coding of the component signals of Ambisonics audio representations found suitable (in the above assessment), considering the need to cope well with speech and generic audio signals.

The work shall, as stated in the FS_CODVRA study item description, be carried out under consideration of the complexity of the identified solutions.

The assessment is also expected to provide inputs for the remaining FS_CODVRA objectives, i.e.:
· Provide bit rate and codec operation mode recommendations for the codecs and Ambisonics audio representations found suitable, required for an appropriate VR QoE under consideration of bit rate constraints.

· Assess elements that are necessary for VR audio based on 3GPP speech and audio codecs, in particular the definition of a renderer. Make recommendations on rendering to ensure appropriate VR audio QoE. 

· Identify potential session description parameters (SDP) for codecs and operation points identified suitable.

· Identify suitable metadata to transmit and receive the Ambisonics components.
3 Test plan
3.1 Test material

As reported in TR 26.918 the ambisonics representation can be obtained from capture using microphones or synthetically generated, e.g. by mapping a monophonic audio source to the B-format representation. Both types of ambisonics representations may be relevant considering different aspects of the evaluation and different use cases.
Considering the need to cope well with speech and generic audio signals, the test material needs to include both speech and generic audio signals.

Representative auditory scenes could for example include:
· Talkers, music, applause, laughter, …
· Machine and industrial sounds of work processes
· Realistic environments: nature, urban (street, restaurant, …)
· Talkers and/or discrete sound sources placed out in true and virtual environments/rooms

· Talkers overlaid with music and/or special sounds (closing door, barking dog, …)
· Talkers (commentary) overlaid with audience sounds and/or special environmental sounds (e.g. sports-related sounds)
· Talkers and/or discrete sound sources placed out in true and virtual environments/rooms overlaid with ambient sounds 
It is understood that a plurarity of auditory scenes would be assessed to obtain more confidence in the suitability study.
3.2 Rendering and playback
Various aspects of the rendering and playback system need to be considered in the evaluation of subjective test results. One such aspect is rendering to loudspeakers versus headphones, using head related filters (generic or individualized), or room impulse responses. Another aspect is the presences/absence of visual cues which may have a significant influence, e.g. on the perceived localization quality. 
For many VR use cases 3 DoF is a prerequisite and for this reason it is preferred that the rendering allows for listener head rotation. [For testing simplicity it could be appropriate to simulate the effect of head rotation, e.g. by applying certain rotation patterns with which the auditory scenes will be rotated. In this case it may be important to make the listener aware of the applied rotation. It should be noted that it is in this stage unclear how well such simulations relate to the QoE of rendering allowing for real head rotations.]
3.3 Test methodology
[In the absence of standardized test methods for audio subjective quality assessment for immersive audio it is proposed to collect various test results using different methodologies, possibly including evaluations of different spatial attributes (localization, clarity, spaciousness etc.), but with the main focus on the perceived overall audio quality. The utilized test methodologies may also be input to the LiQuImAS work item on test methods for immersive audio systems, mainly in the aspects of scene-based audio. It is anticipated, if coding of an ambisonics representation using existing 3GPP speech and audio codecs is found suitable, that a corresponding work item specifying solutions can be assessed based on subjective test methods developed in the LiQuImAS work item.]
3.4 Test conditions
The assessment of the suitability of ambisonics at different orders may be performed without coding of the ambisonics components.

The assessment using existing 3GPP speech and audio codecs for encoding of the ambisonics component should show performance at different bitrates and codec modes points.
3GPP speech and audio codecs that may be evaluated are EVS, AMR-WB+, eAAC+ and AMR-WB.
[If possible, the test methodologies should include reference conditions.

If anchors are used they should be used to span the scale of the different attributes that are assessed.] 

3.5 Test results

As the work shall be carried out under consideration of the complexity of the identified solutions, it is important that the test results of complete solutions are complemented by complexity figures. Additionally, the rendering method and the algorithmic delay of the utilized codec are important aspects for evaluation of the test results, e.g. in relation to the use case, and shall therefore be reported.
4 Proposal

It is proposed that the above items are considered in the assessments for the FS_CODVRA study.[image: image1.png]
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