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1	Introduction
[bookmark: _GoBack]As part of the ongoing discussion on a ‘pass-through mode’ for IVAS, the use of track groups has been proposed [1]. Subsequent proposals [2][3] and discussion in the EVS SWG did not lead to conclusion and agreement yet regarding the use of track groups. With this contribution, the source would like to clarify the precise purpose of track groups, and to propose a track group approach for the IVAS codec.

2	Discussion
2.1	Track group paradigm
In [1], it has been proposed to use track groups at the IVAS encoder input. A track is a monaural audio signal or coefficient, stemming from a channel based audio, audio objects or scene based audio stream. A track group is an arbitrary group of one or more tracks, potentially coming from different streams with the same or different formats. 

Depending on the track’s original format, various metadata can be attributed to characterize it. To a track group, common metadata can be attributed, in particular related to the presentation (such as position and gain) and overall bitrate of the track group.

The essence of a track group is that it dictates to the encoder “a set of tracks (…) intended to be subjected to the same transformation(s) at the rendering end (e.g., for headtracking purposes). This information allows the encoder to combine and jointly code audio tracks in order to use available bitrate efficiently, without the expectation that independent manipulation or rendering of the individual tracks will be necessary.” [1].

In other words, a track group constitutes one spatial audio ‘subscene’ that can be manipulated as a whole during rendering. The eventual overall rendered and presented audio will be a superposition (combination) of one or more such subscenes, each potentially manipulated differently. 

As mentioned before, the IVAS codec can use joint coding of the various tracks to convey the track group at the highest possible quality, given the available bitrate. 

The track group paradigm thus guarantees a preservation of audio content throughout the IVAS codec, rather than guaranteeing mere preservation of audio format.
2.2	Track groups and ‘pass-through’
With the so-called ‘pass-through’ property which has been heavily discussed in the 3GPP EVS SWG, the inherent need is actually to have independent access to multiple audio items as they were offered at the encoder input [3]. In particular, this allows an external renderer, connected to the IVAS decoder, manipulation flexibility in the rendering process, treating the various audio items differently

The requirement to be able to manipulate audio items in separation actually maps precisely to the audio content preservation property of track groups, as described in 2.1. Each combination of items or even single item (e.g. audio object) that needs to be separately manipulated can be assigned to an own track group. This makes the adding of a ‘pass-through’ flag to track groups as suggested [2] both unnecessary and undesirable (as it alters aforementioned basic property of track groups).
2.3	Track groups and audio quality
As stated in 2.1, track groups have the inherent objective to guarantee highest possible audio quality, given the available bitrate signaled in the metadata for the track group. As such, track groups are quality optimizing in themselves, and not depending on content in other track groups. 

This quality optimizing property is required to allow full manipulation of track groups, where e.g. a track group could be singled out. It would not be acceptable if the quality of this one track group would be fluctuating due to the content in other track groups which, due to the singling out, are not even audible. Due to the manipulation, no assumptions can be made on simultaneous presentation of track groups (e.g. to exploit mutual track group masking).

The bitrate of track groups needs not be static. It is possible to change bitrate of track groups in response to time varying needs or conditions, such as a fluctuating connection channel capacity. As suggested in the past ‘pass-through’ discussions, the IVAS application layer might e.g. negotiate between transmitter and receiver the bitrates per track group at session setup time or dynamically over time.

Lastly, it should also be appreciated that setting bitrates for track groups is an important aspect during subjective codec evaluations. It enables testing and characterization of the inherent codec audio quality per track group i.e. per unit of ‘audio manipulation’, without influences of other track groups.

3	Conclusion and proposal
The source respectfully proposes to agree on the inclusion of the following design constraints in the IVAS-4 Design Constraints permanent document, Table 1 [4]:

	…
	…

	Presentation control

	The IVAS encoder shall offer a metadata input interface which enables to define a track group.

The IVAS decoder/renderer shall offer an input interface which enables to adapt rendering parameters of a track group (such as gain or position).

	…
	…



4	References
[1] 3GPP S4-190940: Input Audio and Session Metadata for the IVAS encoder (Dolby Laboratories)
[2] 3GPP AHEVS-482: IVAS pass-through mode (Ericsson LM)
[3] 3GPP AHEVS-484: On the meaning of pass-through (Philips)
[4] 3GPP S4-190839: IVAS-4 v0.1.0
		Page: 1/2
		Page: 2/2
