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1
Introduction
At SA4#105, the source elaborated its view on the pass-through operation with the aim to mitigate the concerns expressed against a pass-through mode of the IVAS codec [1]. It was illustrated that although there will naturally be coding losses at lower bitrates, the IVAS codec can operate in pass-through mode through its complete bitrate range if deemed necessary.
Based on the following discussion and further inputs to SA4#105, the source will here further explain its view on the need for pass-through operation for IVAS. The source is also proposing additional metadata fields and updates to IVAS-4 to reflect the requirement on a pass-through mode for IVAS.
2
Discussion

Even though the pass-through operation of the IVAS codec has been discussed in several SA4 meetings there might still be different understandings of what it implies. In the view of the source pass-through operation would mean that the audio format of the corresponding IVAS input is recovered at the IVAS decoder/renderer output such that it can be rendered/played back in the same manner as the encoder input would be rendered/played back. Figure 1 illustrates the rendering of Reference/DIRECT and codec output signals for IVAS operating in pass-through mode. As shown, the audio format/configuration might be signaled on the side, e.g. through SDP in the session setup. The figure also illustrates how reference conditions e.g. for subjective tests may be generated for the pass-through mode.
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Figure 1: Illustration of IVAS pass-through operation

For channel-based audio, the pass-through operation implies that the decoded audio channels will be delivered in the same audio channel configuration as the input, e.g. stereo or 5.1. The same applies for binaural audio which is transported in a two-channel format.
For scene-based audio, ambisonics components are delivered and although some higher order components may have been lost at the lower bitrates, the decoder output can consistently be rendered.
For object-based audio, objects complying to the IVAS object metadata specification are delivered for rendering. The renderer may keep track of a numerous objects, but at a certain time a limited number of audio objects may be transmitted. One example scenario where such functionality is desired, is a multi-party conferencing scenario where individual people are represented as audio objects. In this scenario, the object-based audio format enables an interactive service with excellent quality encoding just the most important objects at a given time. By keeping track of customized rendering parameters, a consistent rendering is achieved while the service can operate in a significant range of bitrates, even in scenarios of bad network conditions.

At SA4#105, pass-through operation for object-based audio was also discussed in for example [2] where its usefulness was recognized and an implementation using individual EVS streams was described. It was proposed that each object should be associated with a metadata field specifying the bit rate for encoding the object. Further details of the proposal were given in the discussion on IVAS metadata in [3] where also a concept of track groups as a set of audio tracks having common metadata was presented.

A significant drawback of the pass-through operation for object-based audio proposed in [2] is the lack of enhanced coding efficiency compared to existing codec solutions. Another drawback is the limited robustness to varying network conditions if each object is creating its own track group with its dedicated bitrate. This means that the encoding would need to be setup for the worst-case scenario with limited performance as a consequence. The overall bitrate control for the codec may naturally depend on external factors like network conditions, but the bit allocation between e.g. object tracks should be signal dependent and handled by the IVAS codec for a more efficient encoding. This type of optimized encoding is one of the main motivations for the development of an IVAS codec.

In general, the main advantage for a multi-channel codec like IVAS over a multi-mono setup is the possibility to utilize redundancies and optimize the encoding of a group of channels/components/objects rather than encoding the components completely separately. It is essential that the IVAS codec will exploit these possibilities whenever possible. 

On the other hand, different applications of IVAS comes with different requirements. In one scenario, the input audio format is determined by the capture, and the specific properties of the format might not be of a very high importance. In another scenario, the input format is selected solely because of its properties. Object-based audio is one example of such format that can enable flexible control of the rendered audio scene if the audio format is preserved. In scenarios where such flexibility is not needed, a non-preserving coding mode might give a more optimal performance. It is important to understand that immersive audio services using IVAS rely on different properties of the audio formats and that a single codec configuration is not good enough. Pass-through operation enables interactivity supporting audio scene manipulations enabled by the input audio format. 

Arguments against the pass-through mode have been the constraints it would have on the codec design, the operational range of pass-through and the additional dimensions it would bring to the standardization process. The source hopes that the discussion held at SA4#105 and further in this contribution has increased the understanding of the proposed pass-through mode and mitigated the concerns. The set of IVAS input audio formats with their specific properties are all considered relevant audio representations for the use cases of IVAS. Of course, the support of every additional audio format comes with an additional complexity, but this cannot be used as arguments against the support of such formats. We need to enable the full support of these audio formats not only at the input but also at the receiving end for a competitive state-of-the-art IVAS codec.
3
Proposal
Based on the initial proposal of the metadata specification in [3], the source proposes to introduce a pass-through mode for track groups and indications of ID and priority for object tracks, e.g. realized by the following additional metadata fields:

Track group metadata

The pass-through field (1 bit) indicates whether pass-through mode is enabled for the tracks in the track group.

	pass-through (1 bit, optional)
	Description

	0 (default)
	pass-through mode disabled

	1
	pass-through mode enabled 


Audio metadata – object tracks

The objectID field indicates the ID of the object track.

	objectID ([6] bits, required)
	Description
	Data type

	
	Identification index 
	unsigned integer


The priority field indicates the importance of the object track.

	priority ([6] bits, optional)
	Description
	Data type

	Default: 0
	Indicates the priority index for the object track. The lower priority index, the higher priority is given the object track. By default, a track is assigned the highest priority, i.e. priority index 0.
	unsigned integer


Similar fields may also be defined for tracks of other trackTypes.

If the codec cannot support the encoding of all object tracks within a pass-through track group, the objects with the lowest priority may be discarded (not encoded). In case there is no prioritization or object tracks has got the same priority, the IVAS codec may prioritize the objects. Requirements on the minimum number of audio objects to be supported should be defined in the IVAS design constraints.

It is further proposed that pass-through operation for the IVAS codec is mandated and that IVAS-4 [4] is updated as follows. The proposal is to replace the current draft box on [Non-Rendered Output Formats]/[Pass-Through Operation] by:
	Pass-through operation
	The IVAS codec shall support pass-through operation for each track group, where the output format is identical to the encoder input format, for the following input formats (as specified in Encoder Input Formats):

· Channel-based audio

· Binaural audio

· Scene-based audio 

· Object-based audio
Editor’s note: For objects-based audio the number of supported objects may be bitrate dependent. Constraints on the number of supported objects per bitrate are TBD.
Activation/deactivation of pass-through operation shall be indicated at the encoder for each audio track group individually.
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