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==============First change==============
[bookmark: _Toc129708873][bookmark: _Toc156922632][bookmark: _Toc170978861]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
BRIR	Binaural Room Impulse Response
CPE	Channel Pair Element
EVS	Enhanced Voice Services
HRIR	Head-Related Impulse Response
HRTF	Head-Related Transfer Function
ISM	Individual Independent Stream with Metadata
IVAS	Immersive Voice and Audio Services
MASA	Metadata Assisted Spatial Audio
MCT	Multi-channel Coding Tool
OMASA	Objects with MASA
OSBA	Objects with SBA
RTP	Real-Time Protocol
SBA	Scene-Based Audio
SCE	Single Channel Element
UE	User Equipment

==============Next change==============
[bookmark: _Toc156922635][bookmark: _Toc170978864]4.2	IVAS rendering
Rendering is the process of generating digital audio output from the decoded digital audio signal. Rendering is used when output format is different than input format. In case output format is the same as input format, the decoded audio channels are simply passed through to the output channels. Binaural rendering is a special case, where binaural output channels are prepared for headphone reproduction. This process includes head-tracking and scene orientation control, head-related transfer function processing, and room acoustic synthesis. Rendering for loudspeaker reproduction is also supported for preset or custom loudspeaker configurations.
IVAS rendering is available as an integral component of the IVAS decoder (internal renderer) or can be operated standalone as external rendering. The external renderer can be applied, e.g., in the case of rendering outputs originating from multiple sources, such as decoders or audio streams.
IVAS rendering reflect related design constraints, includinge:
· support for provisioning of HRIR/BRIR filter sets as control data for binaural rendering. The format of HRIR/BRIR data is provided in clause 5.10 of [5],
· support for default HRIR/BRIR sets for binaural rendering,
· support for rendering control features:
· support for head-tracking data as control data and external orientation data for binaural audio rendering in quaternions (and for head-tracking also in Euler notation). The format of head-trackingorientation data is provided in clause 5.11 of [3] and [5],
· support for binaural reverb and early reflections controlled by reverb parameters, the format of reverb parameters is provided in clause 5.14.1, and in Annex B of [3] and [5].,
· object editing of decoded ISM, OMASA, and OSBA bitstreams in internal IVAS renderer (clause 5) according to interface provided in clause 5.18 of [3] and [5].
· 
[bookmark: _Hlk162468918][bookmark: _Hlk162963652]A special feature of the renderer is that it supports split operation with pre-rendering and transcoding to a head-trackable intermediate representation that can be transmitted to a post-rendering end-device. This enables moving a large part of the processing load and memory requirements for IVAS decoding and rendering to a (more) capable node/UE while offloading the final rendering end-device. The IVAS specific split rendering functionality is mostly described in TS 26.253 [4] whereas more generic split rendering functionality is specified in TS 26.249 [6].
This document provides a high-level specification of the internal (clause 5) and external renderer (clause 6). Furthermore, the rendering library interface is provided (clause 7). Split rendering is described on high level in clause 8. Specific rendering algorithms and processing paths are out of scope of this specification and are provided in TS 26.253 [4].
==============Next change==============
[bookmark: _Toc156922649][bookmark: _Toc170978878]7.1	High-level rendering interface description
IVAS renderer and its interface provide support to IVAS codec design constraints. The rendering modes and rendering control mechanisms are discussed in clause of TS 26.253 [4].
The details of the rendering library API are provided in TS 26.251 [3] for the fixed-point code and TS 26.258 [5] for the floating-point code. The API functions of the IVAS rendering library provide access to the following groups of functionalities:
· Initialization,
· Configuration (input/output),
· Metadata (input/output),
· Audio (input/output),
· Head tracking and orientation tracking (input/output),
· Object editing.
==============End of change==============

