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1	Introduction
This contribution is a follow-up to the source's former contribution S4-191176, presented at the 106th SA4 meeting in Busan. 

As part of the ongoing discussion on a ‘pass-through mode’ for IVAS, the use of track groups has been proposed [1]. Several 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 how track groups both enable 'pass-through' and enable a gracefully degrading coding at lower bitrates.

2	Discussion
2.1	Track group paradigm
In [1], it has been proposed to use track groups at the IVAS encoder input. A track group is an arbitrary group of one or more tracks, being monaural audio signals or coefficients, potentially coming from different input streams with the same or different formats.

Depending on each 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 diegetic y/n) and overall bitrate of the track group [1].

The essence of a track group is that all tracks in one track group are “intended to be subjected to the same transformation(s) at the rendering end (…) without the expectation that independent manipulation or rendering of the individual tracks will be necessary.” [1].

In other words, a track group can be thought of as one spatial audio ‘subscene’ that can be manipulated as a whole during rendering (e.g. controlling its gain, orientation etc). The eventual rendered overall audio scene will be a superposition (combination) of one or more such subscenes, one per track group and each potentially manipulated differently.

Within each track group, 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. 
2.2	Track groups and ‘pass-through’
The so-called ‘pass-through’ mode has been heavily discussed in the EVS SWG. The inherent need is actually to have independent access to multiple audio items as they were offered at the encoder input [3]. 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 have separately manipulable audio items actually maps precisely to the manipulation property of track groups, as described in 2.1. Pass-through of audio items can therefore be realized by simply assigning them to separate track groups. The adding of a ‘pass-through’ flag to track groups as suggested [2] is therefore unnecessary. It is also undesirable, as it would invalidate aforementioned basic manipulation- as a- whole 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.

The concept of track groups allows to make an explicit tradeoff between audio quality and manipulability (Figure 1).
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[bookmark: _Ref29377742]Figure 1 - Audio quality and manipulability exchange as function of bitrate
Figure 1a shows the situation that manipulability is required to be constantly high irrespective of the bitrate, e.g. when enforcing full pass-through at all bitrates. As shown, the audio quality decreases with decreasing bitrate, and a certain required minimum audio quality Qmin is reached down to a certain bitrate BR1.

Figure 1b shows how the operating bitrate range may be extended downward by means of reducing manipulability. The latter is accomplished by combining more tracks in a track group at lower bitrates. As a result, the available total bitrate needs to be divided only over less track groups, thus yielding a higher audio quality for all track groups. The required minimum audio quality Qmin is now reached down to bitrate BR2 which is lower than BR1.

3	Conclusion and proposal
The concept of track groups provides a powerful means for optimising overall quality of experience by trading off audio rendering manipulability to audio quality, and potentially enabling to extend the IVAS codec operating range.

The source therefore 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 AHEVS-506: 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 S4-191307: IVAS-4 v0.2.0
		Page: 1/3

		Page: 3/3
