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1. Introduction
The work item VRStream must define media profiles for VR Streaming. While a media profile may have a companion audio rendering scheme, OEMs may choose to differentiate using proprietary audio renderers and/or adopt a common renderer that serves multiple media profiles. This contribution proposes a way forward for handling audio rendering aspects with a proposal for a Common Informative Reference Renderer. 
2. Proposal for VR Stream Audio Rendering
The proposed architecture for VR Stream Audio Rendering allows the possibility of using either an Internal Renderer, an External Renderer or a Common Informative Reference Renderer. Definitions for these terms are provided in [1]. This flexible architecture enables a range of different implementations.
Figure [1] provides an overview of the VR Stream binaural audio rendering architecture when using the Internal Renderer. When using the Internal Renderer, all components are integrated within the VR Stream proposed solution and no interfaces to connect with External Renderers are needed. It is expected that the Internal Renderer is optimized to deliver a high quality performance when used with its companion media profile.
 [image: cid:FE3120EC-9FAC-4489-8717-E9AFA18FF3C0@san.rr.com]
Figure 1 - VR Stream binaural audio rendering with Internal Renderer
Figure [2] provides an overview of the VR Stream binaural audio rendering architecture when using an External Renderer. When using an External Renderer, the VR Stream Decoder interfaces with the External Renderer through the External Renderer API. Channels, Objects and Scene-based audio are sent from the VR Stream decoder to the External Renderer, along with the appropriate metadata and configuration information.
 [image: ]
Figure 2 - VR Stream binaural audio rendering with External Renderer
Figure [3] provides an overview of the VR Stream binaural audio rendering architecture when using the Common Informative Reference Renderer (CIRR). When using the CIRR, objects and channels are first rendered to a set of virtual speaker positions (Fliege Points). Either 4, 8, 16 or 25 virtual speaker positions are supported. This first rendering step can be performed either through the Internal Renderer or an External Renderer. Any Higher Order Ambisonics (HOA) content is converted into a Spatial Equivalent Domain Representation using the virtual speaker positions.  All signals rendered at the virtual speaker positions are then mixed and converted into a HOA representation by the CIRR. Finally, the CIRR renders the binaural signals. 
[image: ]
Figure 3 - VR Stream binaural rendering with Common Informative Reference Renderer

When the objects, channels and scene-base audio signals are mixed and converted into the HOA format, a low complexity sound-field rotation operation can be realized as close as possible to the binaural rendering point - potentially in a separate headset device – enabling low motion to sound latency and a fixed complexity for a given HOA order (regardless of the number of channels and objects). Other rendering steps, with potentially higher latency and computational demands, can be performed closer to the decoder operation and synchronized with the video (e.g. on a computer or mobile phone). These other rendering steps are performed by either the Internal or External renderer. Where necessary, devices implementing CIRR can further reduce complexity by reducing the Ambisonics order on the rendering operation.
3. Proposal
[bookmark: _GoBack]The source proposes to include the contents of this contribution to TS 26.118.
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