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1. Introduction
[bookmark: _GoBack]So-called pass-through operation of the IVAS codec has been debated for several SA4 meeting cycles without a conclusion. It has been the position of the source [1] that such a feature cannot sufficiently be motivated, neither by use cases nor by other claimed benefits. The support of pass-through operation as a mandatory IVAS codec design requirement would rather potentially be an implementation and codec-architectural burden while offering not more than questionable advantages. It has also been maintained that a mandatory requirement of supporting pass-through operation cannot be inferred from the IVAS work item description [2]. 
In this contribution the source discusses the use case feature of object manipulation that is used as a justification of proposals to mandate pass-through operation. It is shown that pass-through operation is not the only way to enable that feature and that pass-through operation would rather lead to problematic behavior for certain relevant IVAS operation points. Instead, an approach is proposed that is fully scalable, can optionally be enabled if sufficiently high bit rates are available and overcomes the problems with object pass-through. 
Not covered by this contribution is a potential discussion of pass-through operation to be used for other purposes. In that context, the source would like to refer to the arguments provided in contribution [1].      
2. Object manipulation
Multiple parties suggested ‘object manipulation’ as a use case feature. With this feature an IVAS decoder/renderer should in certain cases be given the possibility to manipulate objects (or audio elements) independently from each other. In contributions [3,4] it is for instance suggested that this should apply to audio objects such that certain properties like position or gain could be manipulated during the rendition without interfering with the remainder of the audio scene. A further contribution [5] goes beyond that and suggests that there should be control metadata representing interrelations between audio objects or elements, which would allow effectuating these dependencies during the rendition. Also, this latter proposal relies on that audio objects or elements could be manipulated independently or at least independently within certain bounds. 
Dolby is a proponent of similar concepts. Contribution [6] suggested the concept of track groups with own properties such as bit rate, bandwidth, dtx on or off, etc., which the IVAS codec should treat as individual entities or which the IVAS codec could handle in separate instances. The source believes that this is a general approach for enabling the object manipulation feature.
3. Prerequisites of object manipulation
Proponents of mandatory pass-through operation of object-based audio have argued that this operation is a prerequisite for the above discussed object manipulation feature. The source disagrees to this view and rather believes that object pass-through operation is only one approach to enable that feature, and clearly a suboptimal one. The major drawback of pass-through operation for object-based audio is that it is not scalable. Object pass-through basically means that all input objects have to be retained individually and be individually reproduceable at the receiving end. This has clear implications on the number of objects the IVAS codec could support and the bit rate operation range of the IVAS codec for object-based audio. If many objects should be supported, this would imply that object-based audio could only be offered at high bit rates that allow representing all objects individually. Assuming an example of object-based audio with 8 (mono) objects and SWB coding each of them at the lowest possible EVS bit rate of 9.6 kbps that supports this audio bandwidth, object-based audio coding could only be offered for total IVAS bit rates of 76.8 kbps or higher. This consideration even ignores further bit rate needs for object metadata. The lack of scalability is also a problem in terms of complexity. An IVAS device supporting object-based audio with object pass-through would need to have the resources of performing as many individual encodings or, respectively, decodings as there are audio objects. This might limit the number of objects that could be supported in the object-based audio format of IVAS.
The proponents of pass-through operation of object-based audio appear to be aware of these drawbacks and have suggested to address the problems by allowing the encoder to discard certain objects based on available bit rate. The source is of the opinion that this would represent just a potentially problematic fix. The effect would be that, depending on bit rate, objects could seemingly randomly appear and disappear. Removing objects without having the possibility of representing them at least in some jointly encoded ambience would likely give rise to serious service quality or QoE issues. Concepts like preserving artificial intent would be counteracted. By no means it would be possible for a service provider to guarantee the integrity of the service since it would be out of control what information is rendered at the receiving endpoints. Giving objects priorities, which could guide the encoder when discarding objects, might help to some extent. However, this would represent a clear system complication as this would require a suitable priority logic, which may be a non-trivial matter. The same issues with objects suddenly appearing or disappearing depending on the momentarily available bit rate might still occur.
The source believes that a solution to the problem lies in enabling the object manipulation feature in a scalable fashion. This could be achieved through relying on the track group group concept, introduced by the source [6]. According to this proposal, one or several of such groups can be defined and audio elements such as, e.g., objects are tagged to belong to a specific group. The IVAS codec could then be configured to operate in one instance per group, with specified own properties such as bit rate, bandwidth, dtx on or off.  
Applying this concept, it would be easily possible to support any configuration from all objects/audio elements treated individually and giving all flexibility to manipulate them independently of each other at the receiver to the other extreme where all objects/audio elements are treated jointly and as such require minimum resources (bit rate, complexity) while still retaining the full content. The first case would be realized by defining individual track groups for all objects/audio elements. This would achieve the same objective as the suggested object pass-through, but it could be ensured that enough bit rate and complexity resources are available. In case the available resources are insufficient, it is possible to scale down and use a configuration where possibly only a smaller number of objects/audio elements is represented in individual track-groups while one track-group would be used for a combined representation of the remainder of the objects. This could be scaled to the other extreme where only a single track-group would be used for a common representation of all objects. This latter extreme would not any longer allow for any individual object manipulation, but all input objects could still be represented in the best possible way given the currently available bit rate. 
4. Conclusion and proposal
In this contribution the source has highlighted the problems with realizing the object manipulation feature by means of the previously proposed object pass-through operation. Instead, an approach relying on the audio track group concept, previously introduced by the source [6], is proposed that is fully scalable and overcomes the issues of object pass-through. The audio track group approach can also be regarded as a method that allows optionally enabling object pass-through provided that enough coding resources in terms of bit rate and endpoint capabilities are available. If this is not the case, less costly configurations could be used that still allow optimized operations while retaining the full audio content that was put into the system.  
In particular, it is respectfully suggested to agree on the following points:
· The object manipulation feature including potential object pass-through will be realized by means of the scalable audio track group concept [6].
· Object manipulation including potential object pass-through may be optionally offered subject to availability of enough resources in terms of available bit rate and endpoint capabilities.
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