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Introduction
[bookmark: _GoBack]There has been an ongoing discussion in this group regarding the need for a pass-through mode for the IVAS codec, in which the exact audio format(s) input to the encoder are preserved at the output of the decoder. The source has recognized the utility of a pass-through mode for the specific case of audio objects in situations where certain objects or groups of objects require specific transformations (e.g. head-tracking) whilst simultaneously stressing that the design constraints placed on the IVAS encoder should be flexible enough to allow for efficient management of bitrate when there are objects that need not be manipulated individually by the endpoint [1]. Consistently with this view, the source has proposed an IVAS encoder metadata specification that incorporates the notion of audio track groups [2] which enable such flexibility. Simultaneously, the source argued [3] against some of rationale that has been put forward for a pass-through mode for channel- and scene- based encoder inputs. In this contribution, we discuss some additional points that were brought forward at the previous meeting regarding pass-through mode for scene- and channel-based encoder input.  
Discussion
At the previous meeting, some proponents put forth additional arguments in support of pass-through mode for channel-based audio (CBA) and scene-based audio (SBA) encoder input. 
Firstly, we consider [4], where certain text of the IVAS WID [5] is interpreted as an implication that pass-through operation should be supported. The source disagrees with this statement. The text in [5]: “It is expected to provide a decoder for the encoded format and a renderer with sufficiently low motion to sound latency,” merely states that the decoder should be able to decode the encoded format. It does not say that the decoded output should be in an identical format as the input to the encoder. 
The proponent in [4] makes the concession that at lower bitrates, pass-through operation for CBA and SBA content be maintained, but that, nevertheless, the encoder shall make use of a downmix operation in order to conserve bitrate. Whilst the source very much agrees that such kind of downmix operation is needed to preserve overall audio quality when bitrate is constrained, we do not believe that such a mode of operation can still be called “pass-through,” since such a “downmix” implies that individual audio essences are being combined (or converted, or pre-rendered) and then somehow approximately reconstructed at the decoder. 
The source still considers that pass-through operation is neither necessary nor useful for CBA or SBA inputs. SBA is a format that cannot be auditioned directly, but rather requires rendering to either a particular loudspeaker layout or to headphones. The spatial resolution that can be maintained end-to-end is thus not only constrained by the scene order, but by the renderer output configuration. It is therefore wasteful to require preservation of a very high order scene input when the output configuration is limited. A similar argument can be made for CBA encoder inputs: whilst there may be cases when the renderer output configuration is the same as the input channel layout, the codec and renderer also need to consider cases where there is a mismatch (e.g., the input is 7.1.4 but the receiving endpoint is using headphones).
A second consideration is the limitation on bitrate. A limited bitrate leads to situations where preservation of a very high spatial resolution SBA or CBA input format can only be done at the expense of overall audio quality. Allowing the encoder to use a reasonable internal representation that is appropriate for a given bitrate and renderer output format thus appears to be a more prudent approach.
Furthermore, unlike objects, which may be manipulated individually, a single CBA or SBA presentation is not generally intended to undergo manipulation of its individual components. For example, it is not expected that the endpoint would want to mute the Right channel of a 7.1 input, nor would an endpoint want to add a reverberation effect only to the Y channel of an HoA input. Rather, any manipulation at the receiving end would presumably be done consistently to the input group as a whole, such that complete separability of the individual components is not needed. It is therefore reasonable to allow the encoder the flexibility to choose internal representation of CBA and SBA input that maximizes audio quality for a given operational scenario, which will typically include both bitrate and renderer output format constraints.
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