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1 Introduction

The Work Item on Immersive Voice and Audio Services (IVAS_Codec) was approved at SA#77 (Sept. 2017) [1]. The current draft design constraints for IVAS (v0.0.3) are given in [2].
In the present document we address the following editor's note in [2]:

[Editor’s Note FFS: There was some support for the need to support binaural rendering with SOFA interface for HRTFs & BRIRs (SOFA profile in AES69-2015 tbd)]
We provide a follow-up to [3] and propose to define a design constraint for the IVAS decoder to provide an API for binaural rendering. Note that a similar proposal is provided at this meeting in S4-180481 in the context of VR streaming applications. 
2 Why individualized/personalized HRTFs are important for immersive services?
As documented in 3GPP TR 26.918: '[...] generic HRTFs [...] may limit the ability to correctly localize and externalize sound sources for certain subjects' and it is well known that HRTFs which are not adapted may result in degraded quality for many people. When 3D sound is consumed over headphones with binauralization, individualized HRTF are known to provide better sound immersion and binaural experience.
Several companies are now offering services targeting HRTF personalization - see e.g. [4,5]. Different approaches are considered, including the use of anthropometric measurements such as 3D scans or pictures of the head/torso/ears. 
From a service point of view, it is important to be able to offer the best immersive experience and this includes the possibility to adapt binaural rendering with personalized HRTFs. In this context, the IVAS codec should allow personalizing the immersive experience over headphones by offering an API.
3 Existing APIs for binaural rendering
Two APIs for HRTFs are reviewed below:
· Spatially Oriented Format for Acoustics (SOFA) [6,7]: SOFA defines a standard file format to store spatially oriented acoustic data, including HRTFs, binaural or directional room impulse responses (BRIRs, DRIRs). SOFA supports different conventions, which specify how data / metadata are stored. An example of convention that could be used for IVAS is the 'SimpleFreeFieldHRIR' convention.
· Interface for binaural room impulse responses in MPEG-H 3D Audio [8, clause 17.4]: An API is defined in MPEG-H 3DA where two data types can be provided (low-level parameters associated to a given renderer or raw filters). 
Note that this review is not meant to be exhaustive, however these two examples can be used to define the proper API to be used in 3GPP.
4 Proposal

We propose to define an API for for binaural rendering in the IVAS decoder. This can be specified with an additional box in IVAS-4:
	Interface for binaural rendering
	The IVAS decoder shall provide an interface to provide [HRTF/BRIR] data for binaural rendering. This interface shall use the [SOFA 'SimpleFreeFieldHRIR  convention / tbd]
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