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1	Introduction
[bookmark: _GoBack]A significant amount of discussion on the proposed ‘Pass-through mode’ for IVAS was observed at the past several SA4 meetings. The source would like to put the arguments used to justify the proposed pass-through mode into perspective of the original IVAS objectives, and requests agreement on consequent conclusions.

2	Discussion
The concept of the pass-through mode for IVAS is summarized in [1] as a “mode in which the output format structure is identical to the input format”. Furthermore, [1] lists five arguments to justify the requirement of such a ‘pass-through mode’. The source would like to discuss each of these arguments in perspective of the IVAS Work Item Description [2].
2.1	Semantics of ‘IVAS encoder/decoder’
Clause 4 of [2] specifies: “The overall objective of this work item is to develop a single general-purpose audio codec for immersive 4G and 5G services and applications (…)” which is further detailed as “The solution is expected to handle encoding/decoding/rendering of speech, music and generic sound”. There is no doubt that the objective is for the ‘IVAS codec’ to comprise the rendering functionality, and that the IVAS decoder outputs rendered audio which may have a different configuration than the encoder input audio.

Aside from a purely semantic/linguistic argument, the source would like to point out also the resource efficiency requirement, mentioned in clause 3 of the WID [2]. In accordance with this resource efficiency, it is even preferable to not demand audio format preservation throughout the IVAS encoding-decoding chain, for the reason that merging the two functionalities of bitstream decoding and rendering enables more efficient processing, and thus lower resource usage. E.g. audio channels may be downmixed in the transform domain prior to inverse transformation, significantly reducing the processing load of the latter.
[bookmark: _Ref13744730]2.2	Audio quality
As clause 3 of the IVAS WID [2] states, it is the objective of the IVAS codec to offer “excellent audio quality” in a “resource-efficient” manner, which includes maximizing the audio-quality-to-bitrate relation.

To those skilled in the art of audio coding, it is evident that such audio quality optimization is achieved by combining (e.g. mixing) plural audio configuration items (such as channel audio, objects and or scene based audio) in the IVAS encoder.

Preserving and conveying each and every audio item in the input audio configuration separately in a ‘pass through mode‘ without assumptions on how items will be combined during rendering, means that the audio items can only be coded on a per-item basis, without exploiting inter-audio item redundancy (increasing the required total bitrate for a given audio quality) and also without anticipating on other inter-item influences such as signal cancellations (causing unforeseen audio artifacts). Rather than yielding the claimed „unrestrained audio quality“ [1], the proposed pass-through mode may in reality lead to ‘unrestrained audio quality impairment‘ when compared to a non-pass-through approach.

In general, the IVAS codec should as much as possible apply combination of audio content items in IVAS encoder, and anticipate on their combination during rendering.
[bookmark: _Ref13748942]2.3	Flexibility
Clause 4 of [2] states the requirement “to develop a single general-purpose audio codec for immersive 4G and 5G services and applications including the VR use cases envisioned in 3GPP TR 26.918”. From these use cases, the source recognizes the implicit need to enable users to interact with the audio content, such as based on their location, orientation, personal preferences etc. The IVAS codec thus needs to offer the degree of flexibility required to realize those use cases.

While a ‘pass-through mode’, preserving the audio confirmation of all audio items up to rendering, at first glance may offer ultimate flexibility, this flexibility comes at a high price of potentially severe audio impairment, as pointed out for ‘2.2 Audio quality’ above.

The source would also like to stress that there is no evidence in [2] that a complete flexibility per se should be the ultimate goal for the IVAS codec. Rather, high importance should be given to the “excellent audio quality” which is explicitly mentioned in clause 3 of [2].

The conclusion should be that a proper tradeoff must be made between audio quality and rendering flexibility, in relation to the targeted use case. The IVAS codec should offer the specific flexibility required to realize particular IVAS use cases, not less, but also no more. In general, the IVAS codec should as much as possible apply combination of audio content items in the IVAS encoder, and anticipate or their combination during rendering, as long as not conflicting with the use case flexibility needs.
2.4	Rendering individualization
The source would like to point out that customizing the rendering (e.g. via an interface to an external renderer) is not mandated by [2], nor implied by any of the use cases in 3GPP TR 26.918, referenced by [2]. Still, the source acknowledges that such customization may be desirable to keep up with evolving market needs.

At the same time, it should be realized that imposing complete rendering flexibility via a ‘pass-through mode’ comes at a high price of potentially severe audio impairment; next to that, complete rendering flexibility may not be required from a use case perspective, all as pointed out also for ‘2.2 Audio quality’ and ‘2.3 Flexibility’ above. While an application might request pass-through of audio configuration items as much as possible, it should be the judgment of the IVAS codec itself to fulfil this request only as much as possible and needed within the use case and audio quality constraints.
2.5	Codec candidate evaluation
It has been proposed in [1] as well as by other parties in 3GPP SA4 to employ a pass-through mode for the evaluation of IVAS codec candidates. In particular, [1] suggests to enforce the proposed pass-through mode in combination with a pre-selected “common renderer” for the evaluation.

The source would like to point out that in normal operation, the IVAS codec would and (in line with the preceding arguments) should generally not use a complete pass-through mode in order to warrant maximum rendered audio quality. Secondly, the renderer is an inherent part of a candidate IVAS codec for which the candidate is optimized. It is impossible to optimize and supply a codec for an a priori unknown common renderer, which might cause unforeseeable audio impairments that are atypical of the normal candidate codec operation. Therefore, the results of the pass-through mode plus common renderer based evaluation approach proposed in [1] and by other are not at all indicative of the true performance of the candidate in its normal use, as perceived by end users.

3	Conclusions and proposal
The source concludes that, while most arguments used in favour of a ‘pass-through mode’ can to some extent be appreciated and have a certain validity, the proposed ‘pass-through mode’ as such is conflicting with the prime objective of the IVAS Work Item [2] to yield “excellent audio quality” in a “resource-efficient” manner. 

Secondly, IVAS candidate codec evaluation by means of an enforced pass-through mode in combination with a common renderer will not yield any relevant information on the normal codec performance as perceived by end users.

In view of these conclusions, the source proposes to agree on the following:
· It shall be left up to each proponent to specify an external renderer API to their candidate IVAS codec and whether and how input audio configuration items are passed on to this API. A ‘pass-through mode’ shall not be imposed via IVAS Design Constraints [3] or otherwise.
· IVAS codec candidates shall only be evaluated without enforcing any pass-through and using their internal renderer, eliminating any evaluation purpose for a ‘pass-through mode’.
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