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******** BEGINNING OF MODIFIED CLAUSE*********
4.2.1 Audio Renderer Definitions and Requirements

4.2.1.1 - Internal Renderer

The purpose of the Internal Renderer is to deliver an optimized Quality of Experience (QoE) for a given media profile. The Internal Renderer:

a) Supports binaural and loudspeaker based rendering.

b) Is not normative for implementation purposes.

c) Can be implemented as an alternative or in addition to the Common Informative Reference Renderer (see 2.2).

d) Has a standardized implementable description documented either in 3GPP or in an external SDO.

e) Supports diegetic and non-diegetic content.

f) Is capable of meeting the minimum performance requirement for Motion to Sound latency defined in 26.260
.

g) Shall provide a quality that is not statistically significantly worse than the quality provided by the CIRR, as assessed by the Rendering Comparison Test (see 4.2.1.6).

4.2.1.2 - Common Informative Reference Renderer (CIRR)

The purposes of the Common Informative Reference Renderer are: (1) deliver a reasonable Quality of Experience for all VRStream service media formats, (2) facilitate adoption of the VRStream services in implementations and (3) promote interoperability. The CIRR:

a) Supports binaural and loudspeaker based rendering.

b) Is not normative for implementation purposes.

c) Can be implemented as an alternative or in addition to the Internal Renderer.

d) Has a standardized implementable description documented in 3GPP technical specifications or by reference.

e) Shall connect to the Common Renderer API (see 4.2.1.4). 

f) Supports diegetic and non-diegetic content.

g) Is capable of meeting the minimum performance requirement for Motion to Sound latency defined in 26.260
.

h) Has a known and documented computational complexity for a given number of decoder outputs. 

i) Supports low computational complexity modes for resource-constrained applications and devices.

j) Has a computational complexity that is ideally independent of the number of encoder inputs.

k) Is capable of meeting the minimum performance requirements for loudness defined in 26.260.

l) Provides a minimum overall quality reference point for the Internal Renderer (see 4.2.1.1) and External Renderer (see 4.2.1.3).

4.2.1.3 - External Renderer

The purpose of an External Renderer is to provide vendor differentiation and a continuous roadmap for rendering quality improvement. An External Renderer:
a) May support binaural and/or loudspeaker based rendering.

b) It is not part of a 3GPP standard.

c) Does not require a standardized implementable description.

d) Shall connect to the External Renderer API (see 4.2.1.5).
e) Supports diegetic and non-diegetic content.

f) Is capable of meeting the minimum performance requirement for Motion to Sound latency defined in 26.260
.

g) Is capable of meeting the minimum performance requirements for loudness defined in 26.260.

h) Shall provide a quality that is not statistically significantly worse than the quality provided by the CIRR, as assessed by the Rendering Comparison Test (see 4.2.1.6).

4.2.1.4 - Common Renderer API

The purpose of the Common Renderer API is to enable the use of the CIRR. The Common Renderer API:

a) Is normative for implementation purposes.

b) Has a standardized implementable description in 3GPP technical specifications or by reference.

c) Provides all necessary support for use of a VRStream media profile with the CIRR.

4.2.1.5 - External Renderer API

The purpose of the External Renderer API is to enable the use of an External Renderer. The External Renderer API:

a) Is normative for implementation purposes.

b) Has a standardized implementable description in 3GPP technical specifications or by reference.

c) Provides all necessary support for use of a VRStream media profile with an External Renderer.

4.2.1.6 - Rendering Comparison Test

The purpose of the Rendering Comparison Test is to characterize the Quality of Experience (QoE) when using the Internal or External Renderer in comparison to the QoE when using the CIRR. The Rendering Comparison Test:

a) Is defined in 26.861
.
b) Compares a media profile performance with the Internal or External Renderer against the same media profile performance with the CIRR.
c) Performance is assessed for multiple audio quality attributes and an overall quality.
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