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Executive Summary
The EVS SWG conference call #63 on IVAS pass-through took place on September 27, 2019, at 15:00 CEST for about 2 hours, with a bridge/document sharing tool provided by Dolby.
There were 21 participants and 4 input documents (including the agenda). All input documents were covered. Despites good discussion during the call, there was no convergence on pass-through. Delegates were encouraged to contribute to this topic at SA4#106.
1 Opening of the session: September 27, 2019, 15:00 CEST
The EVS SWG Chairman, Mr. Imre Varga (Qualcomm), opened the EVS SWG teleconference call. Minutes were taken by the EVS SWG Secretary, Mr. Stéphane Ragot (Orange).
2 Approval of the agenda and registration/allocation of documents
The EVS SWG Chairman presented the agenda in AHEVS-478R1 (see Annex A of the present report).  The agenda was agreed. 
3 Progress work on IVAS-4 Design Constraints
Mr. Tomas Toftgard presented TD AHEVS-482 IVAS pass-through mode, from Ericsson LM
Comments / questions:

The EVS SWG Chairman suggested addressing questions for clarification first, and having a more comprehensive discussion after all three input documents are presented.
Mr. Markus Multrus (Fraunhofer) stated that this proposal is relative to another contribution which was pending and was not agreed, and he asked why pick up the concept of track groups. Mr. Tomas Toftgard (Ericsson) stated that this concept was brought up in SA4#105,and just having this concept could be useful. He stated that one would add the proposed fields (pass-through, object id and priority field) by defining metadata in another way. He commented that this is just an example showing how this could be realized, and if there is another metadata definition, one would adapt these fields for the proposal on IVAS-4.
Mr. Markus Multrus (Fraunhofer) pointed out that the proposal for IVAS-4 has also a wording on track groups. Mr. Tomas Toftgard (Ericsson) clarified that the word ‘stream’ was used before and the question was for which group of signals it would apply, and one can have another term. Mr. Markus Multrus (Fraunhofer) stated that SA4 has a good tradition in defining things, and one could go back to this exercise again.
Mr. Stefan Bruhn (Dolby) noted that in the discussion on scene-based audio it is stated that the decoder output can be consistently rendered, and he asked to clarify what is meant by ’consistency’. Mr. Tomas Toftgard (Ericsson) stated that one can have the same type of renderer, even if it is a different ambisonic order, this is still an ambisonic format.
Mr. Stefan Bruhn (Dolby) asked if it is envisioned that the renderer cannot handle certain type of audio, or one could render only ambisonics. Mr. Tomas Toftgard (Ericsson) clarified that ambisonic rendering is one part and one would not use the same part of the algorithm when rendering objects.
Mr. Stefan Bruhn (Dolby) asked what is the problem solved by the proposal. Mr. Tomas Toftgard (Ericsson) stated that it is more consistent to use the same renderer as for the input, but one can do it in other ways.

Mr. Stefan Bruhn (Dolby) commented that the discussion on object-based audio is really motivated by a use case, and he invited to discuss on use cases to motivate some kind of features enabled; he asked what are the use cases enabled for pass-through for scene-based and channel-based audio. Mr. Tomas Toftgard (Ericsson) commented that the proposal focused on object-based audio. He stated that for a type of rendering one can keep the exact format, and one would add the same way of rotation and rendering capabilities by having pass-through if external rendering can be applied as for the input. He highlighted that the main thing is that one can apply the same rendering. He commented that for channel-based audio pass-through operation is defined where IVAS-4 listed the output format having the same configuration. He stated that motivations to have the same type of configuration are to match the content artistic intent.
Mr. Stefan Bruhn (Dolby) referred to the statement ‘a significant drawback…’ in the second paragraph on page 2, and he asked if this implies that EVS is less efficient than other codec solutions to code mono objects. Mr. Tomas Toftgard (Ericsson) stated that if there is more than one object, one can utilize redundancy and do a more efficient bit allocation to different objects. He stated that if the proposal is utilized, one you would not have the optimized encoding and efficient compression of several objects. Mr. Stefan Bruhn (Dolby) understood the proposal is to keep coding independent, and he asked to clarify the logic. Mr. Tomas Toftgard (Ericsson) stated that the encoding of a group of objects is not independent, and this is where one can get a gain, by encoding more efficiently. Mr. Stefan Bruhn (Dolby) asked what could be the efficiency gain. Mr. Tomas Toftgard (Ericsson) stated that if one object is silent, it is a waste of bits to encode this silence. Mr. Stefan Bruhn (Dolby) commented that if EVS is used with DTX, it would not be allocating rate to silence. Mr. Tomas Toftgard (Ericsson) commented that there would still be some bit rate for SID frames, not just silent objects, and one can allocate more efficiently if one sees objects together, rather than independently. 

Mr. Stefan Bruhn (Dolby) asked what are the existing codec solutions. Mr. Tomas Toftgard (Ericsson) clarified that multimono EVS is one solution. Mr. Stefan Bruhn (Dolby) asked if multimono would be seen as a more efficient solution. Mr. Tomas Toftgard (Ericsson) stated that one can have more efficient coding if adaptive bit allocation is used instead of fixed, even if one uses a fixed core codec. Mr. Stefan Bruhn (Dolby) failed to see that there is a requirement to encode an object at a constant bit rate. Mr. Tomas Toftgard (Ericsson) wondered whether codec would do the bit allocation or whether bit rate is specified in the metadata input. He stated that it would be an external bit allocation in the latter case and he preferred that bit allocation is handled by the codec. He stated that if bit allocation is a standardized solution one can know how it works, it is tested and evaluated, and if the user puts whatever solution to set the bit rate one may get whatever.

Mr. Stefan Bruhn (Dolby) noted that the proposal suggests a drastic measure to discard objects based on priorities, and he asked what sets priorities and whether it is part of the standard. Mr. Tomas Toftgard (Ericsson) gave the example of a service with a presenter, and one can prioritize this object, if not, the codec can select objects based on their activity. Mr. Stefan Bruhn (Dolby) asked if this would be outside the standard. Mr. Tomas Toftgard (Ericsson) stated that the activity detection is outside the codec. Mr. Stefan Bruhn (Dolby) asked who tells what priorities are. Mr. Tomas Toftgard (Ericsson) stated that this would be set up in the application, as metadata input to the encoder. Mr. Stefan Bruhn (Dolby) stated that one needs something that defines these priorities. Mr. Tomas Toftgard (Ericsson) stated that someone needs to decide. Mr. Stefan Bruhn (Dolby) commented that there has to be some logic. Mr. Tomas Toftgard (Ericsson) stated that the priority could be from the service provider and one could assign the highest priority to the presenter, and other people would get a priority from the codec. Mr. Stefan Bruhn (Dolby) commented that it is assumed that there is some kind of logic outside the standard, based on some own considerations. Mr. Tomas Toftgard (Ericsson) stated that it might depend on the application, if someone is presenter, its voice could be prioritized over other voices. Mr. Stefan Bruhn (Dolby) commented that one would influence bit rate allocation on objects by setting priorities, and one may get zero rate if not prioritized, he commented that objects may be handled by some kind of bit adaptation logic that may be outside the IVAS codec.
Mr. Stefan Bruhn (Dolby) asked to clarify the term ‘a non-preserving mode’, and he wondered if discarding objects is not preserving. Mr. Tomas Toftgard (Ericsson) stated that the non-preserving mode would be non-pass-through mode, where the format is not preserved, but one would preserve audio objects. Mr. Stefan Bruhn (Dolby) asked what is more important: the audio signal integrity or the audio format. Mr. Tomas Toftgard (Ericsson) stated that it is different for different applications, and one can have track groups and lose an object, or when the pass-through mode is off one would not lose the signal but one would lose the format.
Mr. Stefan Bruhn (Dolby) appreciated that the proposal adopted the track group idea, and he noted that the proposal on track group metadata suggests defining a bit to indicate if a track group is a pass-through group or not. He wondered what is the purpose of track groups if one could say within the tack group one can have pass-through and one has to retain the format; he wondered if it makes sense to have the concept of pass-through. Mr. Tomas Toftgard (Ericsson) stated that a group of tracks having the same metadata can have pass-through enabled, and one can encode the most prioritized objects, similar to what Dolby proposed. Mr. Stefan Bruhn (Dolby) wondered what is purpose to define groups and say that all elements within a group must be pass-through and be retained. He stated that this essentially defines individual groups within such a group, and he did not see the logic. Mr. Tomas Toftgard (Ericsson) stated that bit rate is assigned for pass-through for encoding of this group of objects.
Mr. Paul Dillen (Philips) stated that track groups are entities of which one can control presentation, and any audio combined in a track group will have the same presentation control which is common in this track group. He took the example of 3 objects in one track group, and he asked if a gain set to this track group would affect all 3 objects, which would conflict with goal to control them separately. Mr. Tomas Toftgard (Ericsson) stated that the object metadata is different for tracks within a track group, there is a different position for each object track within a group, and the group of tracks which can be object , ambisonic or channel, that can share metadata like the pass-through bit and one has additional metadata fields that is common, but the actual tracks would also have their own metadata.
Mr. Paul Dillen (Philips) asked if objects could be split in their own track group. Mr. Tomas Toftgard (Ericsson) stated that one limitation is that one cannot optimize encoding of all objects, for instance bit allocation. He stated that if objects are put in a track group with the pass-through bit and with different priorities, one would see this as a group and one would have to prioritize which objects to encode.
Mr. Paul Dillen (Philips) stated that there is a conflict on the object priority approach and what is called pass-through. He commented that if one starts with 5 objects but the encoder decides to drop 2 of them, conceptually one would want everything as in the encoder.  Mr. Tomas Toftgard (Ericsson) stated that the render is the same, but the format is different. Mr. Paul Dillen (Philips) state that one would get two audio content items but one would hear so something different from the input, he commented that the interpretation of pass-through is to maintain the format but not all contents. Mr. Tomas Toftgard (Ericsson) commented that if one operates at 8 kbit/s to encode 10 objects, it would be hard but one could encode one object only. 

Mr. Paul Dillen (Philips) stated that if one wants to give priority to a 5.1 stream, anything can become droppable. Mr. Tomas Toftgard (Ericsson) stated that if there is one object with voice and ambisonics, one could prioritize if this is a voice application.
The EVS SWG Chairman suggest stopping the discussion.
Mr. Stéphane Ragot (Orange) commented on the proposal to define priorities, and he stated that it is surprising that for a communication scenario one would drop objects, and he requested more motivation on priorities from a system point of view. He also asked to clarify the motivation for Object IDs.
Mr. Tomas Toftgard (Ericsson) stated that the ID is not new, it is in the ADM format, and in a communication scenario, Ericsson had experience with these types of services with lots of voices (e.g. 80 participants) and one does not need to hear all of them, and one could to get better quality. He stated that  one could handle this by transmitting the most active objects, and for rendering one needs to keep track with the object ID. He stated that the renderer keeps track of this object ID in the same stream for the identification of objects.
Conclusion:

TD AHEVS-482 was noted.
Mr. Stefan Bruhn presented TD AHEVS-483 On object manipulation at an IVAS receiver, from Dolby Laboratories, Inc.
Comments / questions:

Mr. Tomas Toftgard (Ericsson) stated that the proposed concept of scalable solution is similar to what Ericsson is proposing, one would have pass-through and non-pass-through where one could be flexible in allocation. He commented on problems of having 8 objects allocated 9.6 kbit/s for each, and problems about complexity issues, and he did not  see how the proposed solution would solve this issue, if one would run individual coding at 9.6 kbit/s for each mono object.  Mr. Stefan Bruhn (Dolby) stated that one would only use this kind of operation if resources are available, and not for low-end devices most likely. He commented that this matter would be based on SDP negotiation. He stated that one possibility is to decide on objects that should be kept, remaining objects would be coded jointly as ambiance.
Mr. Tomas Toftgard (Ericsson) stated that one would not keep the type of rendering that one had in the beginning, if service expects certain bit rate to be used, he wondered if one needs to optimize for the worst case. He asked if pass-through of objects is not allowed if bit rate goes down.

Mr. Stefan Bruhn (Dolby) stated that one has to assume a certain minimum bit rate that makes sense, in practice one may use some kind of bit rate adaptation that allows to select certain bit rates, and one may monitor the consumed bit rate for the whole service and assign to bearers. Mr. Tomas Toftgard (Ericsson) asked where bit allocation would be done and if there is some kind of priority. Mr. Stefan Bruhn (Dolby) stated that bit rate may be negotiated on SDP level at session setup, then typically one would define certain operation range for the codec for a track group, then in practice one would have rate adaptation which is in current system not part of the codec standard. Mr. Tomas Toftgard (Ericsson) commented that for the whole stream, for all audio from the device, one would have several inputs from track groups, and one would need to adapt bit rate from different groups. He stated that it is a complex thing to handle, as there is not just one bit rate, but several bit rates, and it would be signal dependent, and it would be much better if this is handled within the codec. Mr. Stefan Bruhn (Dolby) stated that priorities have similar problems. Mr. Tomas Toftgard (Ericsson) stated that priorities are similar, but it is a different aspect which is not a signal-dependent issue; he commented that, if a specific stream is the most important, bit rate allocation may give more efficient encoding. Mr. Stefan Bruhn (Dolby) stated that he asked about efficiency gain, and the answer was not substantiated. Mr. Tomas Toftgard (Ericsson) commented that it is more efficient to know all information of input channels or objects to combine and transmit them. Mr. Stefan Bruhn (Dolby) commented that joint coding may be done, and one has to compromise on the ability to keep all objects separately manipulable. Mr. Tomas Toftgard (Ericsson) did not see a problem with allocating bits for different objects if they are separate objects. He took the example of 2 objects and one decides bit rate to encode them together, with 80% for the first one and 20% for the second one, one would be able to decode, and this would also be a type of joint coding. Mr. Stefan Bruhn (Dolby) asked if this would just be relying on multimono EVS where EVS is applied individually on objects and where would bit rate adaptation be done. Mr. Tomas Toftgard (Ericsson) stated that this is pending on coding technologies, and a codec can do the best it can. He wondered why it would be a complex thing that puts burden on codec design.
Mr. Milan Jelinek (VoiceAge) referred to a previous discussion in SA4, and he stated that the discussion is similar to the efficiency of VBR vs. CBR, similarly one can design VBR for AMR-WB and choose modes, and you would have much better efficiency if designing for VBR, not considering CBR of AMR-WB. He stated that this is similar for channels, and if one considers speech, one can imagine that one person is talking in steady unvoiced, another in steady voiced, another in transient, the information is not the same, one can adapt bit rate to address this aspect, and it is the same problem. He stated that it was proven that VBR is more efficient. He commented that one can use multimono EVS, but it must not be forgotten that modes of EVS, except for lowest one, are not VBR modes, they are CBR modes, if one would use 8kbit/s to code unvoiced, this would be suboptimal, and there is space for optimization. Mr. Stefan Bruhn (Dolby) stated that if this was so relevant, VBR coding would have been adopted even for EVS; he commented that EVS has DTX operation, which is a kind of VBR operation, in standardization of EVS it was considered sufficient to have 5.9 kbit/s for VBR.
Mr. Milan Jelinek (VoiceAge) stated that in EVS there was interest to have overall bit rate constant except the lowest one, he commented that in IVAS the overall bitrate may still be maintained as CBR, and now several channels could negotiate this allocation of bits, and this is different, and one can do more efficient coding than CBR. Mr. Stefan Bruhn (Dolby) did not agree with this reasoning, and he stated that even in LTE systems for which EVS is designed, there is no pay-off to use VBR operation. Mr. Milan Jelinek (VoiceAge) stated that VBR is not needed at high bit rates and the impact would be on the system. He stated that the overall bit rate may remain constant, and these are different aspects.
Conclusion:

TD AHEVS-483 was noted.
Mr. Paul Dillen presented TD AHEVS-484 On the meaning of pass-through, from Philips
Comments / questions:

Mr. Tomas Toftgard (Ericsson) commented on signal groups, which are similar to track groups, as they contain items of different types (channel-based, object-based, scene-based). He asked if one would control them in the same manner and how one could do the same type of presentation control. Mr. Paul Dillen (Philips) stated that there could be scenarios where objects not manipulable by the end user, and the idea is to combine them in one signal group, each has one common control metadata, and the encoder would know that these objects will be not be manipulable and it could decide to do joint coding or the change format to get the best user experience. He commented that the end users do not care if there is pass-through but they hear rendered audio, and appreciate that quality is as high as possible. Mr. Tomas Toftgard (Ericsson) asked how to control gain or position of these formats. Mr. Paul Dillen (Philips) stated that the concept of audio signal groups is a bit different from track groups, and it is a group of audio signals that share an audio presentation. He stated that this is a declaration of the source of content, which could be the author application that these audio signals should be treated in the same way. He stated that, if one wants pass-through of content to maintain format, one would put each object in its own signal group during rendering, but in scenarios where the application or content provides this audio signal group, one can say that this signal is not manipulable, and one can do encoding in more efficient way, because there is no  need to manipulate content.  Mr. Tomas Toftgard (Ericsson) stated that this is similar to the Ericsson proposal, here groups can be used to indicate pass-through mode. Mr. Paul Dillen (Philips) stated that one difference is that pass-through implies that one would use the same format, for instance if the input is 5.1 and there is pass-through one would have to have 5.1 at the output. Mr. Tomas Toftgard (Ericsson) stated that this is pass-through, and this is the same as coding each channel in individual groups. Mr. Paul Dillen (Philips) stated that 3 objects may be in the same group and share presentation. Mr. Tomas Toftgard (Ericsson) stated that one would set the pass-through flag to 0, if it is set to 1 it would be equivalent to one signal group for each object. He added that, that one may want to use external renderers that use properties of the format, or one may want to preserve these properties. He added that one can do non-pass-through if preservation of the format is not needed. 
Mr. Paul Dillen (Philips) state that the content author or a teleconference application may dictate a certain controllability by grouping signals that need to be manipulated in the same way. He wondered how pass-through would help not to have common controllability, and it is an explicit declaration of requirement on the audio content, and he wondered what kind of freedom is enabled by preserving 3 objects when they have to be treated in the same way. Mr. Tomas Toftgard (Ericsson) stated that in pass-through one would not control in the same way, but objects would be controlled individually, for instance to increase gain or change position. He stated that for a common control one would not use pass-through, one could use non-pass-through mode and get more efficient coding, but individual control would require to use pass-through.
Mr. Paul Dillen (Philips) stated that pass-through mode is a solution, not a requirement, it is enabled by the Philips proposal, by putting each object in a signal audio group. Mr. Tomas Toftgard (Ericsson) stated that this proposal is similar to the Dolby proposal, but for external control for each group one may like to see joint coding of objects together, to do bit rate adaptation, without individual instances of the codec. He commented that the Philips proposal is a bit unclear, and for bit allocation it could be less efficient. Mr. Paul Dillen (Philips) commented on bit rate allocation between parts of the audio scene, and he stated that there are various solutions and this is a separate discussion which is not part of the proposal. Mr. Tomas Toftgard (Ericsson) stated that this is connected, if one could have signal groups or track groups in pass-through or not, one could optimize for groups of objects, it should not be a burden to codec design.
Mr. Paul Dillen (Philips) clarified that the purpose of track groups is here to share the same presentation. Mr. Tomas Toftgard (Ericsson) suggested specifying what is the input format to the codec, he stated that channel, object and scene-based audio have different properties. Mr. Stefan Bruhn (Dolby) commented that these formats have no purpose, and the main purpose of pass-through to keep a certain format, he invited to clarify the logic for a feature to be enabled instead of proposing what should be done. Mr. Tomas Toftgard (Ericsson) stated that the properties of format can be describe the input, and in some cases,  one may want to keep the format.

Mr. Paul Dillen (Philips) asked to illustrate examples for format preservation and what it brings. Mr. Tomas Toftgard (Ericsson) stated that object-based audio has certain metadata, and the decoder may not get this metadata but get control. Mr. Paul Dillen (Philips) stated that there is a preservation of control. He took the example of 3 mono channels with the same metadata, where one could get higher quality by joint coding rather than preserving the 3D image which is at the same position. Mr. Tomas Toftgard (Ericsson) did not see the need for pass-through for 3 objects having the same metadata. Mr. Paul Dillen (Philips) stated that audio signal groups offer content preservation, not format preservation, but content preservation declares that certain audio signals belong together. Mr. Tomas Toftgard (Ericsson) stated that this is fine for non-pass-through, but he did not see the need to put one object in one group to keep metadata control for pass-through. Mr. Paul Dillen (Philips) stated that he did not see the need for a pass-through flag, and if certain items should not to be merged, they can be put in a certain signal group. Mr. Tomas Toftgard (Ericsson) asked how one would encode different groups. Mr. Paul Dillen (Philips) clarified that this is not part of the contribution but they could be jointly coded. Mr. Tomas Toftgard (Ericsson) stated that this concept is another way to describe the same thing, with a single group. Mr. Paul Dillen (Philips) commented on the flag on the input telling to control objects individually.
Due to the time limit at 17:00 CEST, the EVS SWG Chairman closed the discussion. He concluded that further work is needed and one could not say that there is convergence but the pass-through discussion was very good, he encouraged everyone to come back but he stated that all 3 contributions are noted.
Conclusion:

TD AHEVS-484 was noted.
4 AoB
None.
5 Close of the call: September 27, 17:00 CEST 
The EVS SWG Chairman thanked delegates for the discussions and he recalled that there will be an adhoc meeting in Busan. He closed the meeting. 
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