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1	Introduction
A significant amount of discussion on a ‘pass-through mode’ for IVAS was observed at the past several SA4 meetings. This pass-through mode was considered to be a solution to several needs, as mentioned also in a number of former contributions such as [1][2]. However, in subsequent discussions, it turned out that per each of these needs, the precise meaning of ‘pass-through mode’ could vary, also among 3GPP SA4 members.

With this contribution, the source would like to increase clarity on the various viewpoints and come to a proposal which is much less ambiguous and less prone to misinterpretation.

2	Discussion
Rather than trying to find a universal ‘one size fits all’ definition of ‘pass-through’ for various needs, the source would like to analyse those underlying needs and express them as explicit design constraints.
2.1	Presentation controllability
For certain targeted use cases, it is highly desirable or even required for the end user to be able to control the virtual sound scene, such as to adapt the level or position of the input audio items (channel based audio inputs, audio objects and scene based audio inputs). E.g. participants in a teleconference could be repositioned in the virtual sound scene. Or a commentary audio channel of a movie could be freely mixed in or out. For certain use cases, it is also envisioned that (certain audio signals of) one or more input audio items may be controlled together (e.g. to control the gain of all channels from a channel based audio input as one).

Hence, the inherent design constraint can be phrased as:

· The IVAS encoder shall offer a metadata input interface which enables to assign one or more audio signal groups, each group consisting of one or more audio signals from one or more input audio items (channel based audio inputs, audio objects and scene based audio inputs).
· The IVAS decoder shall offer a metadata output interface which signals the available audio signal groups.
· The IVAS decoder shall offer a metadata input interface which enables to control the presentation (such as gain or position) of the audio signal groups independently from each other. All audio signals in a group share the same presentation control.

Technically speaking, it is an option to implement independent control of audio signal groups as a passing-through, where those specific audio signals are output as-is, so that a subsequent renderer can adopt and control them at will. However, there may be other attractive design options, e.g. more resource efficient combinations of decoding audio signals and their rendering. Therefore, for the controllability need, the design constraints shall not impose pass-through as a chosen solution, but rather specify the inherent need.
2.2	Rendering extendibility
In line with past contribution [1], the source acknowledges that customizing the rendering may be desirable to keep up with evolving market needs. The IVAS-4 design constraints [4] readily require an external renderer interface specification to be part of IVAS codec candidates. Any external renderer should still adhere to the same constraints for rendering that the internal IVAS renderer has to adhere to, e.g. it has to support a certain specified set of output audio configurations, aforementioned presentation controllability etc. To this end, the external renderer needs to receive sufficient information to accomplish the rendering. The constraints can be formulated as:

· The renderer interface shall comprise output metadata which signals to the external renderer the available audio signal groups. 
· The external renderer shall offer a metadata input interface which enables to control the presentation of the audio signal groups independently from each other. All audio signals in a group share the same presentation control.

It has been suggested to implement the renderer interface as a passing-through of all input audio items as-is [2]. However, the objective of keeping items independent at the decoder output has a high price in the bitrate versus performance tradeoff. Moreover, this independence (at least for certain audio items) may not be required by the use case [1]. And lastly, demanding that all input audio items must be provided on the interface inhibits any possibility to make and keep combinations of them and thus save on technical complexity such as memory usage, CPU load or power (battery) usage. Therefore, for the extendibility need, the design constraints shall not impose pass-through of audio items.
2.3	Audio quality testability
A propagation of input audio items to the IVAS output has been advocated by some parties to fulfill the need to assess the audio quality of the compression/expansion process independently of rendering (e.g. in conjunction with a common renderer for all compared candidates) [2]. 

However, as stated in [1], enforcing a candidate to pass-through, as well as bypassing its normally integrated renderer, means that the resulting audio is not at all representative of (actually likely lower than) real use end user perceived quality. Such use of pass-through is therefore deemed invalid and should not be adopted in the design constraints. Audio quality should be compared mimicking the real end-user experience, e.g. by approaches such as suggested in [3].

3	Conclusion and proposal
This contribution has identified various needs associated with the ambiguous ‘pass-through mode’. Rather than trying to find a universal definition of ‘pass-through’ covering all these various needs, those needs have been analysed and formulated as design constraints.

The source therefore 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 assign one or more audio signal groups, each group consisting of one or more audio signals from one or more input audio items (channel based audio inputs, audio objects and scene based audio inputs).

The IVAS decoder shall offer a metadata output interface which signals the available audio signal groups.

The IVAS decoder shall offer a metadata input interface which enables to control the presentation (such as gain or position) of the audio signal groups independently from each other. All audio signals in a group share the same presentation control.

The renderer interface shall comprise output metadata which signals to the external renderer the available audio signal groups. 

The external renderer shall offer a metadata input interface which enables to control the presentation of the audio signal groups independently from each other. All audio signals in a group share the same presentation control.

	…
	…
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