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Executive Summary

The EVS SWG (27 participants) met in 8 time slots (excluding joint sessions with other SWGs). All input documents were covered. The SWG meeting handled 30 documents (including agenda versions, input and output documents at this meeting) and the meeting summary is provided below:
· Maintenance: A Tdoc on issues related to EVS SID update behavior (S4-181118) was discussed, with potential solutions. Related CRs to EVS and/or MTSI specifications may be submitted at the next meeting.
· Liaison: A draft reply LS to ITU-T SG12 on basic operators (S4-181110) was postponed. Similarly the two incoming liaisons (ITU-T SG16 on G.722.2/AMR-WB in S4-181023, MPEG liaison on MPEG-I in S4-181212) were postponed; Mr. Stefan Bruhn (Dolby) and Mr. Stefan Doehla (Fraunhofer) were respectively tasked to prepare draft reply LSs for SA4#101.
· IVAS_Codec: Revisions of IVAS design constraints and performance requirements in S4-181218 and S4-181219) were agreed. A proposal on MASA definition of spatial metadata (Table 1 of S4-181216) was agreed to be later inserted as annex to design constraints (once MASA is accepted) and documented in the present report. The IVAS project plan was extensively discussed but could not be updated, one company preferred a shift of completion of IVAS design constraints and performance requirements by one year, implying IVAS completion in Release-17.
· Alt_FX_EVS: Revisions of the subjective assessment test plan and project plan in S4-181112 and S4-181220 were agreed. The processing plan (S4-180668 from SA4#99) was presented again and it was conditionally agreed to declare it as the finalized version (to be V1.0), provided that there were no comments by October 19, 2018. The code-freeze date was set to October 31, 2018, and reporting from host labs on bit-exact conditions is expected at SA4#101 prior to subjective tests. It was agreed to document in the present report that bit-exact test conditions may not have to be tested.
· New work item: The work item on EVS floating-point conformance for non bit-exact in S4-181217 was agreed.
1 Opening of the session: October 16, 8:30 (local time)
The EVS SWG Chairman, Mr. Imre Varga (Qualcomm), opened the meeting.

Minutes were taken by the EVS SWG Secretary.
2 Registration of documents

The EVS SWG Chairman displayed the schedule for the meeting. He then displayed Revision2 of S4-181071 with Tdocs allocated to A.I. 8 for SA4#100, including a new liaison in S4-181212. He presented the schedule for the week and suggested starting with liaisons.
The agenda was later revised in S4-181221.
3 CRs to Features in Release 15 and earlier 
Mr. Stéphane Ragot presented S4-181118 On EVS SID update behaviour, from ORANGE
Comments / questions:

The EVS Chairman noted that this contribution is inviting comments for potential CRs.

Mr. Fabrice Plante (Intel) commented that Intel is interested in this discussion, and they have seen some behavior where at EVS codec level there is no problem but in the upper layer (e.g. usage of RTP for sign of life) the SID behavior can lead to not interoperability problem but quality problem. He wanted to see how people decide which SID format to use.
Mr. Tomas Toftgard (Ericsson) stated that one option could be to align with AMR-WB (i.e. to have 1, 3, 8 frames). He noted that one benefit to have a second SID after a first one is that one could still go to CN if the first SID was lost. Mr. Stéphane Ragot (Orange) commented that this 1-3-8 pattern is not supported in the current EVS code for EVS Primary. Mr. Tomas Toftgard (Ericsson) confirmed that it would be a change in EVS. Mr. Tomas Toftgard (Ericsson) commented that another option is to mandate a fixed rate.
Mr. Fabrice Plante (Intel) stated that Intel would support to have always 8 frames. Mr. Tomas Toftgard (Ericsson) asked if Intel would support the 1-3-8 scheme as in AMR-WB. Mr. Fabrice Plante (Intel) felt that it may be too difficult a change, and the 8-frame update could be sufficient. Mr. Tomas Toftgard (Ericsson) highlighted that the benefit to have intermediate SID frames is that otherwise one goes to PLC and it is a risk, so it is proposed to have the 1-3 intervals as well. 

Mr. Stéphane Ragot (Orange) asked to clarify if the proposal from Ericsson is to have the 1-3-8 scheme, as in AMR-WB. Mr. Tomas Toftgard (Ericsson) confirmed that the 1-3-8 scheme was proposed; otherwise there can be some muting with PLC if the first SID frame is lost.
Mr. Stéphane Ragot (Orange) stated that it would be good to include also views from companies (operators, vendors) who have deployed EVS to see what is in devices and in the field. The EVS SWG Chairman noted that one could check with other companies; he stated that it is good to collect views and noted that CRs would target future releases and not past deployments. He emphasized that, if interoperability is kept, the way to update specifications may depend on experience. He suggested checking also with Deutsche Telekom who was also present at the meeting to have feedback.
Mr. Tomas Toftgard (Ericsson) repeated that there is the proposal to align with AMR and AMR-WB, which may be good for schedulers, and he suggested taking this into account.
Conclusion:

S4-181118 was noted.
S4-181116 On EVS SID update behaviour, from ORANGE was withdrawn.

4 Liaisons from other groups/meetings

Mr. Tomas Toftgard presented S4-181110 DRAFT LS on amended update to fixed-point basic operators and a new alternative EVS codec implementation, from Ericsson LM 
Comments / questions:

The EVS SWG Chairman requested to change this document as follows: LS reply in title with a reference to the incoming document, correction of typo ('would have to been'), and inclusion of Bruges meeting. He stated that this document could be finalized at SA4#101 and he suggested keeping this document for further editing to reach ITU-T from SA4#101. He emphasized that the key point is that the basops in STL in G.191 / github and the alternative C code must be the same and this draft LS reflects this understanding very well. Mr. Tomas Toftgard (Ericsson) confirmed that the idea of this document was to show strong preference for this alignment.
Mr. Markus Multrus (Fraunhofer) asked if the results from verification would be available only from the next meeting. The EVS SWG Chairman clarified that the deadline for regular contributions in ITU is before SA4#101, but this LS would not be a regular contribution. The SA4 Secretary added that he would accelerate the procedure (given that LS to ITU are more complicated as they should pass to the ITU coordinator).
Mr. Narendra Laxman Joshi (Cadence) noted the comment from Ericsson that ITU basops should be identical to the 3GPP code, and he clarified that in the proposed alternative fixed-point EVS code implementation basops are aligned, and this is true for the latest version which is 0.4.5. Mr. Tomas Toftgard (Ericsson) asked if the requested updates are included. Mr. Narendra Laxman Joshi (Cadence) confirmed that this was the case.
Conclusion:
S4-181110 was postponed.

The EVS SWG Chairman presented S4-181023 LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB (3GPP S4-180217), from ITU-T SG16
Comments / questions:

The EVS SWG Chairman noted that ITU-T suggest two essential corrections, and the group had to check if they already implemented them in ITU-T, and if not one more iteration would be needed.
Mr. Stefan Bruhn (Dolby) stated that SA4 had this exercise in the past and since he is Rapporteur for AMR-WB he took care of this LS; he stated that SA4 got notified even earlier of such discrepancies and made changes and informed ITU-T and they did the corresponding alignment, and he assumed that ITU-T would not do the corrections before SA4 do them. The SA4 Secretary assumed that the 2 discrepancies were not yet corrected in ITU-T because they follow SA4. Mr. Stefan Bruhn (Dolby) clarified that he had the same understanding; he stated that SA4 could create again a CR and write an LS like last time. He noted that this CR could be prepared for the next SA4 meeting; he asked when the answer would be required and assumed that SA4 has to wait until the CR is approved in December 2018. The EVS SWG Chairman clarified that the next ITU-T SG16 meeting is in January 2019. Mr. Stefan Bruhn (Dolby) stated that he would take the action to prepare a draft LS and corresponding CR for SA4#101.
The EVS SWG Chairman invited to look at the file attached to the LS from ITU-T. He noted that changes have been implemented in a corrigendum and he asked if anybody checked it. Mr. Stefan Bruhn (Dolby) stated that he had not checked, and he hoped they simply copied what SA4 provided to them.

The EVS SWG Chairman concluded that this LS would be postponed, that there are 2 issues, and Mr. Stefan Bruhn (Dolby), Rapporteur of AMR-WB specifications, will prepare a CR for SA#101 and after agreement of the CR in the Dec. plenary from the SA4 Jan. meeting where SA4 is supposed to send the LS reply. He suggested postponing the LS to SA4#102; the SA4 Secretary clarified that one can only postpone to the next meeting and he added that one could be confident the CR will be approved.
Mr. Stéphane Ragot (Orange) commented that, after checking the attached corrigendum text, ITU-T may have already implemented at least of extra change (q_gain2.c with 'pred'). The EVS SWG Chairman invited Mr. Stefan Bruhn (Dolby) to check this to write a proper LS reply.
Conclusion:

S4-181023 was postponed. Mr. Stefan Bruhn (Dolby) was tasked to prepare a CR and draft reply LS for SA4#101 in response to this Tdoc.
Mr. Stefan Doehla presented S4-181212 Liaison Statement from SC 29/WG 11 to 3GPP/SA4 on MPEG-I Audio [SC 29/WG 11 N 18088], from ISO/IEC JTC 1/SC 29/WG 11
Comments / questions:

The EVS SWG Chairman asked if this LS is related to audio or everything related to VR applications. Mr. Markus Multrus (Fraunhofer) stated that this LS was about MPEG-I audio.
The EVS SWG Chairman asked what was the expected timeline to keep them informed. Mr. Stefan Doehla (Fraunhofer) clarified that there is no MPEG meeting before Jan. 2019, and there is no need to draft a reply now; he suggested having an output for SA4#101, and he commented that it is good to keep them informed on the work done in SA4.
The EVS SWG Chairman stated that a possible reply could be to highlight objectives of IVAS, and there was no need for urgency at this meeting; he added that it would be obvious information for them to refer to the work item on IVAS.
Mr. Stefan Doehla (Fraunhofer) noted that the LS was also allocated to the video SWG and one could also inform of the recent VRStream work. He suggested finalizing the reply at the next meeting, depending on the progress made here. The SA4 Secretary clarified that the LS arrived on Monday, and it will be dealt in A.I. 13 in the closing SA4 plenary, where SA4 will decide the way forward; he commented that probably the LS would be postponed, and added that the next MPEG meeting in January 2019 before SA4#102.

The EVS SWG Chairman stated that Mr. Stefan Doehla (Fraunhofer) volunteered to draft an LS reply, and he stated that aspects may be included depending on the discussion in SA4 plenary, for the EVS SWG part he stated that there is a clear plan.
Mr. Narendra Laxman Joshi (Cadence) stated that MPEG-I is about immersive audio, and he asked if MPEG-I and IVAS are going to be different or overlapping standards. Mr. Stefan Doehla (Fraunhofer) stated that from the perspective of this LS, MPEG is informing SA4 and we will do vice-versa. He stated that it is a good practice of SDOs to inform of ongoing work, to identify if specifications are aligned or if there is a benefit to have its own way to meet their respective objectives. He stated that there is a clear message from MPEG on the Social VR aspect.
The EVS SWG Chairman concluded that 3GPP SA4 has the WID for IVAS and do its own work in its responsibility and the reply from the EVS SWG is clear.

Conclusion:

S4-1801212 was postponed.
Mr. Stefan Doehla (Fraunhofer) was tasked to draft a reply LS for the next SA4 meeting in response to this Tdoc.

5 IVAS_Codec (EVS Codec Extension for Immersive Voice and Audio Services)          
Mr. Moo Young Kim presented S4-181046 Subjective Test Result of HOA Transport Format, from Qualcomm UK Ltd
Comments / questions: 

Mr. Eyal Shlomot (Huawei) noted that 12 different audio scenes, including both synthetic and natural types, and he asked to clarify item types and the content of items.
Mr. Moo Young Kim (Qualcomm) clarified that there were 3 items synthetically generated, 9 recorded, one item had 6th order, one had 3rd order, the remaining ones had 4th order; he added that the scene complexity was not specifically evaluated and items were selected on best effort. He added that the source tried to have predominant sounds, for cases like conferencing, live content in arena, and the focus was not just on spatial impression but also time/frequency impression. He added that the source tried to have applause, critical contents that can be measured in 3D audio space, and time/frequency characteristics should be measured.
Mr. Tomas Toftgard (Ericsson) asked why the case of 10 transport channels is not included in the proposal. Mr. Moo Young Kim (Qualcomm) clarified that in one use case for IVAS, if one wants to capture 360 video together with 360 audio, the natural way is to have a 360 camera, then can convert to any format, and for audio a natural format could be HOA, but 25 channels are too many; he added that 3-4 channels would just provides low-quality spatial audio and he wondered if 3-4 channels are sufficient for UGC upload with IVAS. He stated that Qualcomm has made a prototype 360 audio capture with compact size, which can be combined with a 360 camera; the impression is that HOA with high order provides better quality, and the next question is how to convey this to IVAS. He stated that 8 transport channels is minimum, but one may want to use 10. He also commented on the recommended metadata for HTF, and in one frame of audio HTF metadata may include 25 elements defining 3D space representation; one can have 10-24. He added that the V-vector is scalar quantized, and there are no tricks there. He commented that if the HTF technology is used, the end side considers that as created by HOA content. He gave the example of an asymmetric use case, where one user has a mobile phone and the other is in a conference room, the conference room has much better facility but still transmits to IVAS possibly a higher number of transport channels than 8, maybe 10 or 12. He emphasized that HTF includes HOA, when the V-vector is like a diagonal matrix and this is HOA. He stated that HTF represents HOA if a high number of transport channels is used, and a number of 10 is quite sufficient to provide transparent quality, 8 is also good, but he was not sure that 6 transport channels were sufficient. He could support using HTF with more than 8 channels.

Mr. Tomas Toftgard (Ericsson) asked if the number of transport channels should be up to 8 or at least 8. Mr. Moo Young Kim (Qualcomm) clarified that if the input is FOA there is no need to have 8 transport channels and the number of 8 was taken from test results. He suggested the wording 'up to at least 8'.

Mr. Tomas Toftgard (Ericsson) asked if the HTF metadata was quantized in this evaluation and if there is an increased sensitivity to quantization. Mr. Moo Young Kim (Qualcomm) explained that in the HTF description, scalar quantization is used, and one can use 6 or 15 bit quantization; he note that this is not the final bitstream of IVAS, and all redundancy can be used. He clarified that for the test 16-bit quantization was used for the V-vector.
Mr. Stefan Bruhn (Dolby) commented on number of channels, he recalled the past discussions on the need to understand physical limitations. He asked how realistic there would be a limitation in devices when IVAS is really deployed. He stated that the proposal felt academic and he wondered if compression prior to the codec was needed. Mr. Moo Young Kim (Qualcomm) noted that support of HOA content type is required for IVAS, and if one limits it to 6-8 transport channels, HOA can be transmitted. He emphasized that MASA or HTF or n objects + HOA formats are needed should be considered for IVAS, and if the number of input channels is not limited, one may use HOA. He commented that Qualcomm seriously studied UGC with a small input device and HTF provides compression.
Mr. Markus Multrus (Fraunhofer) asked why it is required to limit the number of transport channels to 6 or 8. Mr. Moo Young Kim (Qualcomm) noted that if the number of transport channels is limited to 8 then one couldn’t have HOA.
Mr. Stefan Bruhn (Dolby) stated that one may need a limitation of channels to process simultaneously, and this should be an outcome from the discussion on complexity. He added that from the complexity discussion the group may conclude that the number of transport channels has to be limited to a certain number. He felt that it was premature to have a number out of the air.
Mr. Moo Young Kim (Qualcomm) clarified that for design constraints the source proposes to change 'up to 8 channels and not '8'. He also commented on the number 'TBD' of audio streams for the combination of formats. He stated that the group already decided to have channel-based audio with 7.1, which has 8 channels, so 8 channel is already covered.
Mr. Stéphane Ragot (Orange) asked to clarify what was the anchor in the test (e.g. cut-off frequency for low-pass filtering). Mr. Moo Young Kim (Qualcomm) clarified that the anchor was obtained by keeping only the W channel. 
Mr. Stefan Bruhn (Dolby) asked if there was any loudness compensation if only the W component was used. Mr. Moo Young Kim (Qualcomm) clarified that loudness compensation was used.

Mr. Stéphane Ragot (Orange) asked to clarify if the listeners were familiar with the HTF technology and if they were informed of the conditions under test. Mr. Moo Young Kim (Qualcomm) explained that listeners already tested several compression schemes and were trained quite well, also for time/ frequency artifacts.
Mr. Stefan Bruhn (Dolby) commented that the VRStream activity showed that one can see large variation of results between test labs, and there was a span of 20 MUSHRA points from one lab to another, now the materials is not known apart from the ambisonic order. He stated, given that backgound, it was hard to judge how representative the results in these figures are; nevertheless the degradation seen in results is significant. He commented that, if one considers in addition coding one starts from a significant degradation level, and this has to be considered to later discuss if such a format is included or not.
Mr. Moo Young Kim (Qualcomm) agreed that there is some degradation and he noted that content cannot be shared without a license. He stated that from a degradation point of view, a MUSHRA score above 90 with 8 expert listeners should be well understood, because listeners were trained and they know the difference. He commented that the objective way is described by the V-vector, and if 25 V-vectors are used HTF is equivalent to HOA, and HOA is a subset of HTF. He added that one can have an HOA input and if quality is a real issue one can use as many channels as we want.
Mr. Stéphane Ragot (Orange) felt that it was premature to discuss about the number of channels to be used for HTF and the group has to decide first if HTF is allowed or not.

Mr. Lasse Laaksonen (Nokia) stated that the HTF technology is very usable for reducing the number of channels in HOA. He asked if this input format would coexist with HOA. He asked if there is some other benefit than the reduction of number of channels. Mr. Moo Young Kim (Qualcomm) referred to the ETSI document, and he stated that it is clear how to implement the HTF bitstream format. He clarified that transport type 0, 1, 2 are not proposed but they could also be implemented in HTF. He added that transport type 3 is easy to understand, and audio experts can decide if there are more channels.
Mr. Stefan Bruhn (Dolby) commented that it seemed there are two possibilities how to use this format: It could be an input format from some capture device to get a compaction and get decoding of this format at the IVAS encoder. The IVAS encoder would see HOA signals to be coded, there may be something else than HTF to do coding of HOA. The other possibility would be that these components would be coded in IVAS and decoded in the IVAS decoder, and then the question is what is the data rate of metadata and what is the quantization loss and impact on quality when metadata is quantized. He added that a further aspect is on complexity, and he asked to clarify impacts on complexity and memory footprint. Mr. Moo Young Kim (Qualcomm) stated that the implementation of HTF can change depending on use cases, in a conference scenario one can use simple beamforming and object coding, and this happens in real-time. He noted that object metadata is generated for this conference scenario, where there could be 3 people, and HTF implies HOA beamforming to find objects. He also took the example brought up by Fraunhofer of an asymmetric use case where complexity is not limited in one side. He stated that it is important to say how many channels are supported here, or if scene-based audio is used; he highlighted that the final complexity for IVAS will happen based on the number of channels. He preferred to discuss the total number of channels in combined inputs, i.e. the total input channels that can be HOA, MASA, HTF, mezzanine, and he suggested deciding the number to accept. He invited to define how many channels the encoder and decoder would support (e.g. receive 32 objects, limit to 16 channels or select a subset at decoder). He noted that there may be various numbers of output loudspeakers: 24 channels for 22.2, 12 for 7.1.4. He asked if 7.1 could be the input and output format. He commented that the number of channels, complexity, delay are important, and the first set of requirements and use cases for IVAS and total complexity should be defined.
Mr. Hiroyuki Ehara (Panasonic) commented on test results, and stated that looking at individual results, item 3, 6, 8 seemed to have no degradation. He asked if there was any use case explanation. Mr. Moo Young Kim (Qualcomm) clarified that this is related to scene complexity, if 8 channels can represent the scene and scene complexity is low, it can be compressed like that. Mr. Hiroyuki Ehara (Panasonic) asked if those are simple ambiance and if there are any moving objects. Mr. Moo Young Kim (Qualcomm) stated that all content have moving predominant sounds, part of them have reverberant sound, and the rest has low complexity.
Mr. Lasse Laaksonen (Nokia) commented on the number of channels and stated that an implementation issue is how to render HOA and in HOA space it much more complex than in HTF space. He stated that rendering complexity would be reduced in HTF space.
Mr. Stefan Bruhn (Dolby) stated that it is difficult to judge without trying it, and he asked if there is any chance to make available encoder and decoder source code in a way that other parties could experiment with HTF to get a feeling and decide if the group would include this format or not. Mr. Moo Young Kim (Qualcomm) stated that there are several ways to implement HTF, and he noted there can be an eigenmike style or multiple mono mikes or multiple mobile phones, with a conversion from microphones to HOA or HTF, he was not sure if Qualcomm should provide the detailed source code and he stated that Qualcomm will think over this.

Mr. Peter Isberg (Sony) stated that the group couldn’t decide N for HOA, and this heavily related to the final TBD number for all combinations. He added that one may like to have 64 channels to the encoder but there is restriction to the encoder. He asked to clarify the motivation (e.g. some kind of transport) to have a reduction of number of channels for HOA. Mr. Moo Young Kim (Qualcomm) stated that the use case for HTF is the limitation of the input device like mobile phone; he noted that some devices may have 8 speakers or 16 speakers, but some mobile phones may just support 8 input channels, evenif16 are supported in a mobile hardware one cannot have 16 inputs. He added that one use case would be a 360 camera with 32 audio capsules inside, the microphone signals can be converted to 8 channels to benefit from HOA even with 8 channels. He commented that input is agnostic to the render inside, on the rendering side a mobile phone can render stereo or spatial stereo or if the phone is connected with 5G and high rate one can capture 360 audio/video from a device and render this content to whatever speaker layout. He added that the final decoder receiving HTF could decode and render on any speaker layout. Mr. Peter Isberg (Sony) felt that the limitation was the device for the input and he did not understand the discussion about the output. He stated that the decoding side should have a limitation but design constraints only talk about input channels.

The EVS SWG Chairman clarified that IVAS-4 also specifies complexity and he stated that one may not go with 64 channels.
Mr. Stéphane Ragot (Orange) asked to clarify which operating system has a limitation to 8 channels. Mr. Moo Young Kim (Qualcomm) stated that the audio input open interface is usually limited to 8 channels.
Mr. Stefan Bruhn (Dolby) asked which specific mobile operating systems had this limitation and if it will evolve. He noted that the proposal was for the input format and he was confused about the discussion about the limitation at the decoder. He stated that it is still an open question on formats. Mr. Moo Young Kim (Qualcomm) clarified that this proposal is for input formats to the IVAS encoder. He noted that design constraints do not limit codec channels.
The EVS SWG Chairman proposed to edit the proposed design constraints online, removing brackets and replacing the 8 channels.

Mr. Stefan Bruhn (Dolby) stated that remove outer brackets may not be appropriate because there are still quite many questions, and the fundamental question is whether HTF is at all needed. He noted that another thing is that there was no possibility for other parties to try it out, and at this point of time removing outer brackets is not supported yet.
Mr. Stéphane Ragot (Orange) requested to also take S4-181126 from Orange about HTF.

Mr. Moo Young Kim (Qualcomm) stated that HTF defines a bitstream format and not how to get V vectors. He stated that type 2 and type 3 variants are defined in the MPEG-H reference encoder, which is open technology.

Mr. Lasse Laaksonen (Nokia) commented on the proposed design constraints. He suggested breaking the spatial audio line into 2 lines, because metadata could be MASA or HTF metadata. Mr. Markus Multrus (Fraunhofer) did not think this was needed because the group had not agreed MASA or HTF up to now. Mr. Lasse Laaksonen (Nokia) stated that the problem is with word 'and' if one applies the HTF text, the 'and' is problematic. Mr. Stefan Bruhn (Dolby) stated that this was moving too fast, based on discussion it was difficult to make modifications at the current stage that would make it acceptable, as there are still fundamental questions. The EVS SWG Chairman invited to come back to this discussion after MASA is discussed. He commented that there is also the input from Orange and the comment from Nokia on the 'and' is another separate thing.
Conclusion:

S4-181046 was noted.
Later, Mr. Moo Young Kim (Qualcomm) stated that it was previously discussed that the group would decide later on the proposal from S4-181046 depending on MASA and he proposed to have a second line for the metadata definition. The EVS SWG Chairman clarified that this was in this context of wording 'and' for spatial audio in the design constraints.
Mr. Stéphane Ragot (Orange) stated that there was no previous agreement to include a second line for spatial audio and he recalled that S4-181046 was already noted; he felt that other noted documents would have to be reopened to be fair, and reopening conclusions was very confusing. The SA4 Secretary pointed out that the document was already noted.
Mr. Moo Young Kim (Qualcomm) stated that from his understanding one sentence could be added in design constraints on HTF, and there was almost a conclusion, and even after the MASA presentation one could just change one sentence. He stated that if further discussion is needed he could provide a modified sentence.
The SA4 Secretary stated that from a formal running of meetings, when concluding that a Tdoc is noted, this means that the committee will not take any decision based on this document.
The EVS SWG Chairman stated that the proposal is similar to MASA. Mr. Stefan Bruhn (Dolby) recalled that there was also a proposal from Dolby. He did not recall that there was an agreement to split the sentence on spatial audio in design constraints.
The EVS SWG Chairman asked Orange to clarify if they would not agree on HTF. Mr. Stéphane Ragot (Orange) confirmed that more material would be needed before HTF could be considered. The EVS SWG Chairman stated that the split of the spatial audio design constraint would be considered later but the real issue was that Orange did not want to agree with HTF at this meeting.
Mr. Moo Young Kim (Qualcomm) stated that he would follow the chair decision, and a remaining question would be how to split requirements.
Mr. Stefan Bruhn presented S4-181099 IVAS design constraints from an end-to-end perspective, from Dolby Laboratories Inc.
Comments / questions:
The EVS SWG Chairman asked if the idea of the simplification stage as shown in the figure would be a mandatory requirement for candidates in terms of software or c code, or it was just a logical scenario. He stated that what is specified for IVAS is coding and decoding.
Mr. Stefan Bruhn (Dolby) provided two answers. One answer was on the status of this simplification: Dolby's view is that it would be for discussion by the group, it could be that if a device supports the conversion from whatever scene-based audio to formats out of the simplification stage, there could be conditionally normative code to use, so conditionally normative code in specification, this would be just to the vendor to select this or this with a tick box approach.
Mr. Markus Multrus (Fraunhofer) stated that there could be no HOA support for codec and it did not make any sense. Mr. Stefan Bruhn (Dolby) stated that if this device does not have possibility to input any ambisonic signal, this simplification stage would not be required to do encoding into HOA, this might be a device that only supports stereo, and he wondered why implement HOA if it is not used.

Mr. Markus Multrus (Fraunhofer) stated that the simplification stage is a quality bottleneck, and similar things apply to HTF. He stated that he did not understand the problems the simplification stage was trying to solve, and it degrades quality.
Mr. Stefan Bruhn (Dolby) stated that there may be a question of degradation of quality, overall complexity and cost, and Dolby wanted a solution that can be implemented on a large range of devices, so that a candidate does not have to use a large set of audio formats specified in IVAS-4. He stated that currently this is a huge number and there is a tendency to get more and more input formats. He added that the spatial mezzanine (as proposed or modified) is for discussion for the attractiveness of the codec.

Mr. Tomas Toftgard (Ericsson) asked if the simplification would be standardized or metadata is customizable. Mr. Stefan Bruhn (Dolby) clarified that metadata may be left for further discussion, assuming there would be several proposals and he pointed to MASA where the group may already agree on a certain metadata format. He added that there are two ways of doing standardization, proposals could be made for simplification and coding, or standardization of simplification and coding could be done independent from each other where the group would work on the simplification stage based on contributions. He stated that this would make the standardization easier if things are broken apart.  He clarified that the proposal is driven by the concern that otherwise there would be a very complex system that nobody wants to implement.
The EVS SWG Chairman asked if there were comments on the proposed design constraints or other parts.

Mr. Lasse Laaksonen (Nokia) commented on Fig. 1, where one could see a wide range of devices. He stated that one type of device was missing: it was the mobile device or UE that implements multimicrophone capture, and this was available from 2014 on the market, and this type of devices will grow more popular and represent a significant part of market for IVAS deployment. He commented on the simplification stage, and recalled the discussion in Fukuoka on the MASA format that is specifically intended for multimicrophone devices in mobile domain. He stated that the proposed simplification stage in terms of spatial content with MASA representation is not a simplification, it seemed to be an upmix, and you would upmix 1-2 channels with metadata to HOA. He stated that this type of process is reducing quality of audio signals, and increasing the number of channels and increasing bit rate used for compression. He stated that this simplification stage approach certainly required some further thinking to see if the group should at all wish to utilize this type of approach. Mr. Stefan Bruhn (Dolby) clarified that in Fig.1 device 4 could have a spatial capture, and in any case the list of devices in Fig. 1 was not exhaustive. He replied on the comment on difficulties to see MASA covered by the simplification stage, that even though MASA is not yet agreed, figure 2 shows that this format might still be covered, and MASA would be represented as metadata + either mono or stereo. He added that two channels may not be sufficient for MASA, and this would be another discussion. He highlighted that the metadata might be able to carry the MASA.
Mr. Markus Multrus (Fraunhofer) stated that he failed to understand what this proposal was good for if there is encoder-side simplification in the device. Mr. Stefan Bruhn (Dolby) stated that the simplification stage is customizable, not all elements need to be implemented, and not all elements of core codecs need to be implemented. He added that, assuming the simplification stage is skipped, IVAS would have to support all the formats listed in IVAS-4, and here the simplification is a logical block to deselect certain conventions. Mr. Markus Multrus (Fraunhofer) asked if it was not the job of the codec to do this selection. He wondered why a simplification stage was needed in front of the codec. Mr. Stefan Bruhn (Dolby) stated that elements of the simplification stage should be conditionally normative, if a vendor decides not to support a certain input format, the associated simplification elements is not implemented.
Mr. Markus Multrus (Fraunhofer) stated that VRStream showed that such a conversion has an impact, and it may be better to directly input HOA into the codec without degrading quality. Mr. Stefan Bruhn (Dolby) did not think the VRStream activity supported such a conclusion.
Mr. Stefan Doelha (Fraunhofer) stated that the simplification stage as used in MAEC was not able to match the input signal quality for instance for the multichannel input. He asked how one could quantify the degradation and drawback of a simplification stage. Mr. Stefan Bruhn (Dolby) stated that the MAEC proposal is not discussed here, and he stated that what has been seen in test results may not really lead to conclusion that degradation comes from such a simplification stage. He clarified that the spatial mezzanine may be more general and it is flexible; he added that he was open to other proposals that the mObj+HOAn format. Mr. Markus Multrus (Fraunhofer) stated that information is lost with the simplification stage. Mr. Stefan Bruhn (Dolby) stated that the spatial signal contains a lot of spatial information that is perceptually irrelevant and the can be remove, and this could happen in the simplification stage. Mr. Markus Multrus (Fraunhofer) stated that this was the job for the encoder, not for the simplification.
Mr. Stefan Bruhn (Dolby) was concerned about complexity, and he stated that a lot of input formats have already been agreed. He stated that whenever Dolby made proposals on complexity, there was no useful result from this discussion. He asked if the group wanted just another immersive standard, or a standard that could be implemented and attractive for the market. 
Mr. Tomas Toftgard (Ericsson) agreed with Fraunhofer's comment that this related to the coding block and it seemed not optimal to separate this. Mr. Stefan Bruhn (Dolby) stated that implementation-wise these blocks can be connected, and there should not be the need to implement all elements that would not be supported. He added that Dolby is against profiling the codec, and Dolby would like a codec that is one single IVAS codec, so it would be important to have this customizable simplification stage allowing selecting and deselecting formats.

Mr. Markus Multrus (Fraunhofer) stated that the proposal is a kind of profiling. Mr. Stefan Bruhn (Dolby) requested to explain how things could be done to limit complexity, given the span of devices going to other hand.

The EVS SWG Chairman invited to discuss the proposed edits to design constraints. He noted that there were concerns on the simplification stage.
Mr. Stéphane Ragot (Orange) asked to clarify why the HTF proposal and this proposal were not handled in the same way. The EVS SWG Chairman noted that they are respectably a specific and a generic implementation stage. Mr. Stéphane Ragot (Orange) stated that the handling of contributions was not consistent.
Mr. Tomas Toftgard (Ericsson) stated that HTF would be only one format. He asked to clarify the special mezzanine format. Mr. Stefan Bruhn (Dolby) stated that the simplification stage would output a mezzanine format which is TBD, with the objective to have something that makes sense, and implementable. He stated that the mezzanine format may be HTF or whatever depending on the group decision.
Mr. Moo Young Kim (Qualcomm) supported Fig.1 with different use cases, and he added that the simplification stage is not clear yet. He asked what would be the simplification format for 7.0 channel with 2 objects. Mr. Stefan Bruhn (Dolby) clarified that in such a channel based input one could find a common representation, such as objects + ambisonics and further work could be done to define what the codec had to support after simplification.

The EVS SWG Chairman stated that Dolby's motivation was to handle complexity, but there were concerns with quality preservation, and other concerns like the best modular way. He suggested noting this input.

Mr. Stefan Bruhn (Dolby) asked if Dolby would have to come with a similar proposal for next meeting to keep this concept or proposal alive. He also highlighted that there was another important aspect on audio representations, one proposal is to support spatial stereo, which is binauralized stereo, with the possibility to decode suitability with mono and stereo. He statement that if nothing happens on these proposals it is a different treatment than other proposals.
Mr. Lasse Laaksonen (Nokia) asked to clarify spatial stereo, he noted that this was binauralized stereo but it could be decoded in a specific way. He asked if it was an embedded representation. Mr. Stefan Bruhn (Dolby) clarified that it may be embedded or not but one should ensure that when decoded with device in handset mode one would still get a suitable stereo output, if rendered with headphones, one would get spatial decoding. He stated that there should then be some kind of performance requirements stating that stereo performance is a good as possible, as for mono. He added that one should be able to decode such a signal with different capabilities.
Mr. Markus Multrus (Fraunhofer) stated that stereo is 2 channels (L and R) and he asked what was spatial stereo. Mr. Stefan Bruhn (Dolby) stated that one would get the spatial image convolved with HRTFs, and it was not normal L and R. Mr. Markus Multrus (Fraunhofer) stated that it is still 2 channels.

The EVS Chairman noted that at least one company disagreed with the proposal on audio representations; he stated that this proposal may be revised or put in brackets.

Mr. Stéphane Ragot (Orange) asked if spatial stereo also included binaural audio captured naturally with a HATS or microphone in the ears. Mr. Stefan Bruhn (Dolby) clarified that HATS recording would also qualify as spatial stereo.
Mr. Moo Young Kim (Qualcomm) referred to the ITU-T ADM document, where there is a direct speaker output, HOA, channel-based audio, M/S and binaural is another format; he suggested incorporating ADM.

Mr. Tomas Toftgard (Ericsson) stated that at the decoder side one should be able to decode stereo or mono, and he asked if it would be handled by the render or by the decoder. Mr. Stefan Bruhn (Dolby) confirmed that audio representations would be input to the renderer, and spatial mezzanine is a more versatile format. He stated that for spatial stereo one has to see how to get reasonable stereo and mono out of that.
Mr. Hiroyuki Ehara (Panasonic) stated that usually binaural HRTF convolution is performed at decoder side, and he asked if it would be done at the encoder side. He noted that generally it increases bit rate, and asked if it was intentional.
Mr. Stefan Bruhn (Dolby) stated that a stereo codec should be able to code binaural signals and this exercise was done for 3GPP audio codecs, where Orange did a verification feeding binaural signals in AMR-WB+ and e-AAC+, and the conclusion was these codecs do not perform that well. He stated that codecs have to be robust enough to handle these signals, and one has to study what bit rates are required. He stated that coding binaural audio is not a new thing.

Conclusion:

S4-181099 was noted. 
Mr. Markus Multrus presented S4-181101 IVAS Requirements for 5G_VR_Conv, from Fraunhofer IIS
Comments / questions:
The EVS SWG Chairman invited to discuss the assumption on use cases. Mr. Stefan Doehla (Fraunhofer) stated that Fraunhofer talked offline to other companies; the problem for 5G_VR_Conf is that if immersive audio coding would not be available, it would have a consequence on the work item.

Mr. Takehiro Moriya (NTT) commented on the proposal for mono objects. He asked, for the case of mono stream + metadata, why stick to 13.2. He stated that one should use bit-exact mono and add metadata on top. He asked why not use 20% of metadata to have spatial functionality. He stated that there is no need to create a new compression codec at 13.2.
Mr. Markus Multrus (Fraunhofer) clarified that bit rates are listed in IVAS-4, possibly with square brackets. He stated that there are 3 ways to transport mono+metadata: stick to IVAS bit rate, go to next mono bit rate (e.g. 9.6) and add some metadata on top of that, if the amount of metadata is small this is not efficient; another approach would be just to subtract metadata from overall rate; another to take mono and add metadata on top, but the total bit rate is in between two rates. He stated that the proposal corresponds to the second possibility, which may not necessarily be what should be done, but this may be a reasonable choice.
Mr. Stefan Bruhn (Dolby) commented on the object operation, and he stated that the threshold of 10% is arbitrary, and there was no technology proposed for that, so 10% for metadata seemed not right. Mr. Markus Multrus (Fraunhofer) stated that 10% for a conference use case may be appropriate to signal the user position. Mr. Stefan Bruhn (Dolby) stated that this depends on what needs to be signaled. Mr. Markus Multrus (Fraunhofer) asked to give examples. Mr. Stefan Bruhn (Dolby) clarified that technology was not discussed, but it was unusual that metadata would be limited to positional metadata. He stated that in an open process one could agree on a certain overall bitrate. He stated that it would be up to contributors to find a suitable tradeoff between EVS bit rate and metadata bit rate. He preferred to agree on a total bit rate and leave all options on the table.
Mr. Tomas Toftgard (Ericsson) had a similar comment on the 10% value for metadata, he asked if the source expected improvements of mono coding with a statistical difference / improved mono quality with a requirement NWT. Mr. Markus Multrus (Fraunhofer) stated that there might be design constraints requiring using EVS technology as much as possible. Mr. Tomas Toftgard (Ericsson) stated that it was not sure the proposed requirements expected improvements, but requirements are nwt. Mr. Stefan Bruhn (Dolby) stated that the requirement for object-based could be understood as using an EVS coded reference and one would need some kind some kind processing of metadata with the reference. Mr. Markus Multrus (Fraunhofer) stated that this would have to be decided in the test design, and metadata could be just ignored to just compare mono objects.
Mr. Stéphane Ragot (Orange) stated that the metadata definition for objects was not even defined, so it was very premature to define requirements. He stated that the he was very surprised by requirements proposed for ambisonics that were very low, he pointed to test results of EVS-coded ambisonics provided by Ericsson in TR 26.918. He stated that requirements are too low for services. Mr. Markus Multrus (Fraunhofer) stated that at 128 kbit/s EVS coded ambisonics quality is good. He added that the proposed requirements are reasonable and it is expected that technology performs significantly better, he was open to increase performance requirements; he added that the proposal follows the basic concept of taking EVS at the same bit and do better.
Mr. Stefan Bruhn (Dolby) stated that in that context it may be premature to discuss requirements. He asked to discuss what was the minimum acceptable quality. He added that for VRStream there was some kind of discussion, eventually not agreed, to have at least excellent for the MUSHRA scale; he referred to S4-181109 where it is discussed that EVS multimono might not work as nicely if codec mode decisions are not synchronized, and all things must be understood before including such requirements. He stated that he did not understand why the rate for ambisonics stopped at 128 kbit/s and he added that for MAEC at 128 kbit/s there was still some space to the top. Mr. Markus Multrus (Fraunhofer) stated that VRStreaming was for streaming, here one had to find a suitable code for mobile communication. He wondered what would be acceptable bit rates for mobile communication. He stated that EVS was deployed at 13.2 or 24.4, and no operator will look at other bit rates. Mr. Stefan Bruhn (Dolby) stated that Dolby proposed use case specific requirements, and it stated that it would be good to discuss this; he stated that the proposed requirement might be understood as also valid for streaming. Mr. Markus Multrus (Fraunhofer) clarified that the input focused on the 5G VR conferencing use case, and 3GPP should provide a codec for this use case in time.
Mr. Peter Isberg (Sony) stated that to select quality levels and bit rates operators have a big saying, and he invited not to forget OTT services. He added that EVS had the historic possibility to exceed OTTs because EVS has such good quality if a higher bitrate is used and it found it sad that EVS is often launched at 13.2 kbit/s. He stated that the historic possibility to have a managed service that works well and matching OTT quality is not used everywhere. He stated that for the next codec, 13.2 or similar are super low comparing to the world.
Mr. Markus Multrus (Fraunhofer) stated that FOA at 128 using 4xEVS is good and he commented that one has to see how the scene is picked up.

Mr. Stéphane Ragot (Orange) commented that 5G bit rates may not be as low as the proposed bit rates.
Mr. Stefan Bruhn (Dolby) stated that it is good to have such a contribution for discussion; he asked if one could discuss requirements without assumptions on the actual rendering. He stated that one may want to render binaurally or via a tablet or just a mobile device. He stated that there are many things to understand to see how to test these requirements.
Mr. Andre Schevciw (Qualcomm) commented on the ambisonic requirement (FOA, HOA2, HOA3) and he stated that requirements are related to any of those modes but they are compared always to FOA. Mr. Markus Multrus (Fraunhofer) stated that DCR may be used or another methodology like ITU-T P.SOSH for example. Mr. Andre Schevciw (Qualcomm) stated that P.SOSH is for stereo only. Mr. Markus Multrus (Fraunhofer) noted that the test methodology was not yet discussed.

Mr. Andre Schevciw (Qualcomm) stated that test results depends a lot on the method used for testing and the attributes like bandwidth, codec distortion, and spatial quality. Mr. Markus Multrus (Fraunhofer) stated that the question is what gives the best user experience. He stated that it is difficult to ask this in subjective test, and ACR may be used but in the case one does not know the original scene. Mr. Andre Schevciw (Qualcomm) stated that one could have high quality spatial scene as reference.
Mr. Hiroyuki Ehara (Panasonic) commented on the stereo requirement comparing to dual mono; he stated that dual mono performance was not characterized, and one SA4 does not know if this performance is sufficient for the stereo signal and how one can say this is suitable for the use case. Mr. Markus Multrus (Fraunhofer) noted that Panasonic proposed to use EVS in multi mono modes in design constraints.
The EVS SWG Chairman asked which part could be agreed. Mr. Markus Multrus (Fraunhofer) stated that based on the discussion on could incorporate section 6.1. Mr. Stefan Bruhn (Dolby) stated that on stereo requirements Dolby had similar proposals but were not accepted; he asked what had changed. Mr. Markus Multrus (Fraunhofer) stated that this proposal was brought earlier. Mr. Stefan Bruhn (Dolby) noted that there are also requirements on mono downmix decoding.
Mr. Stéphane Ragot (Orange) stated that the proposed stereo requirements have to be revisited because they are derived from EVS, however in EVS was felt as an add-on with minimal quality. He stated that the limitation to 'certain correlated signals' may not be appropriate for IVAS, and he wondered if binaural audio was included.
Mr. Tomas Toftgard (Ericsson) commented on the wording  'certain correlated' and if asked if the same bandwidth is assumed for CuT and reference (.e.g. WB IVAS vs. WB EVS). Mr. Markus Multrus (Fraunhofer) stated that the wording 'certain correlated content' was copied from EVS stereo requirement and there is no clear definition of what it is.
Mr. Moo Young Kim (Qualcomm) stated that one needs to study further combinations of input, the maximum number of codec channels and the maximum order for HOA; he stated that spatial audio could be relevant. Mr. Markus Multrus (Fraunhofer) did not think spatial audio was relevant for the 5G conferencing WI.

Mr. Markus Multrus (Fraunhofer) asked what to do for stereo and downmix requirements. Mr. Stefan Bruhn (Dolby) stated that they are copied text from EVS-3, he suggested starting from EVS performance requirements on stereo operation in square brackets, which would be an unbiased starting point.
Mr. Stéphane Ragot (Orange) asked if the proposal is valid for all types of stereo (AB, XY, etc.). Mr. Markus Multrus (Fraunhofer) stated that all microphone types need to be considered.
The EVS SWG Chairman asked views on proposals.
Mr. Takehiro Moriya (NTT) stated that the focus for IVAS should be on stereo and spatial and not mono. He added that for compatibility with legacy and EVS interoperability, it is better to use EVS as it for mono, with metadata or use an auxiliary data channel. He added that in most cases a video stream is needed in any case and auxiliary information is needed. He preferred to keep mono as bit-exact EVS stream. He proposed to delete all requirements for mono.
Mr. Markus Multrus (Fraunhofer) stated that only stereo should be discussed, as this is the only thing that is possibly agreed. He supported the proposal from Dolby to copy stereo requirements and put them in brackets in IVAS-3. Mr. Stéphane Ragot (Orange) requested to have editor's note to reflect reservations on this baseline text for stereo. 
Mr. Stefan Bruhn (Dolby) stated that this was just a starting point in square brackets, which still means it would be not-agreed text. Mr. Markus Multrus (Fraunhofer) commented that one could even change parts not in brackets as long as the document is not finalized.
The EVS SWG Chairman summarized that the IVAS-3 Editor will be tasked to update IVAS performance requirements with proposed stereo requirements in square brackets with an editor's note.
Conclusion:

S4-181101 was noted.
Mr. Hiroyuki Ehara presented S4-181105 Comments and proposal on update of IVAS-2 (project plan), from Panasonic Corporation, NTT
Comments / questions:

The EVS SWG Chairman stated that one general aspect is that there is a need to delay the schedule because of LoI and requirement documents that are not ready. He asked if it was a general feeling that this was a right step.
Mr. Markus Multrus (Fraunhofer) agreed that design constraint and performance requirement documents are not in very good shape, but he was concerned to delay the release. Mr. Stefan Bruhn (Dolby) noted that S4-181101 had some text stating that it was unlikely to do IVAS in Rel-16 and he did not understand this position. Mr. Markus Multrus (Fraunhofer) agreed with the assessment, but he stated that Rel-16 could be achieved by focusing on some aspects. He stated that the 5G VR conferencing WI is a great opportunity to focus. Mr. Stefan Doehla (Fraunhofer) stated that a relaxation of the schedule is based on current progress and he commented on the time needed with the current speed.
The EVS SWG Chairman commented on the revised schedule where one year is skipped. He noted that the LoI is before finalizing permanent documents, and the number of candidates is needed for the test plan. He stated that one has to know selection rules and deliverables to commit and candidates need to know design constraints and performance requirements. He stated that this was the logic for the LoI between the finalization of design constraints and performance requirements and test plans. He noted that this could be changed if the group is ok.

Mr. Stefan Bruhn (Dolby) stated that this is a good contribution because it highlights the problem of insufficient progress to finalize requirements in the next meeting. He added that part of this is due to what was experienced with Dolby contributions where there is no attitude in the room to make progress together, and Dolby contributions are wiped out.
Mr. Markus Multrus (Fraunhofer) preferred to keep the pressure from project plan to complete in Rel-16, to make progress.
Mr. Stéphane Ragot (Orange) stated that the current schedule is not realistic.
Mr. Stefan Doehla (Fraunhofer) stated that, to reach milestones of IVAS, the group had to make the current project plan happen in Rel-16. He stated that there is a competitive environment and SA4 might be overtaken. The EVS SWG Chairman invited Fraunhofer to explain which method to use to get IVAS in a phased manner ready for this 5G VR conferencing WI. Mr. Stefan Doehla (Fraunhofer) stated that this WI is a good template to better define the scope of IVAS to have something achievable. Mr. Stéphane Ragot (Orange) stated that there is the IVAS WI and this is the main document to follow.
Mr. Stefan Bruhn (Dolby) stated that the IVAS codec should be relevant for the market, and the best guess is what is in the IVAS WID. He stated that other groups are also working and IVAS could be obsolete for the market, because there are other codecs capable of more relevant things.
Mr. Tomas Toftgard (Ericsson) stated that IVAS is not for a single use case, it should be more relevant for the market. Mr. Stefan Doehla (Fraunhofer) stated that the market need is defined by quality but also availability, and the group has to provide a good codec, which is not too late for applications, otherwise other fora would fill this gap. He emphasized the need to focus on strengths to develop a communication codec, and he stated that this goal is captured by the 5G VR conferencing WI.

Mr. Stéphane Ragot (Orange) stated that the 5G VR conferencing use case may not be sufficiently convincing to massively adopt IVAS in the industry, and he invited more study of use cases for IVAS.
The EVS SWG Chairman invited offline discussions; he suggested addressing one aspect, i.e. what should be first: the LoI or the finalization of test plan. He noted that in the proposal the order is reversed.

Mr. Hiroyuki Ehara (Panasonic) stated that it was explained that in order to know the number of candidates, the LoI is needed first; he added that in a selection conducted with direct comparison all candidates are contained in one test, and the test magnitude is not so severely changed, even if number of candidates if changed, while if there are many candidates this is changed. Based on this, he stated that there is room to consider changing the order. He commented on the possibility to withdraw after the submission of candidates, and he noted that currently there is not such opportunity; in that case it would be desirable to have the available information before making a decision. The EVS SWG Chairman noted that payment is required if the LoI was signed.

Mr. Stefan Bruhn (Dolby) stated that the number of candidates is an important parameter, and if there is only a single candidate this is something the group should know in advance.
The EVS SWG Chairman (also IVAS-2 Editor) committed to prepare a revised project plan.
Conclusion:

S4-181105 was parked. Later this Tdoc was noted.
Mr. Hiroyuki Ehara presented S4-181109 Comments and proposal on IVAS-4 (design constraints) concerning the interoperability with EVS codec, from Panasonic Corporation, NTT
Comments / questions:

It was clarified that the wording 'at the all bit rates not exceeding xxx' means 'at all bit rates up to a certain limit xxx'. Mr. Stefan Bruhn (Dolby) commented on this sentence, and he asked if there would be a benefit in having a stereo mode with embedded bit-exact EVS with the 5.9 VBR mode. Mr. Hiroyuki Ehara (Panasonic) stated that the mono bit rate must be actually used in current VoLTE services, in that case it would 13.2 or 24.4 kbit/s and including those bit rates would be beneficial for TrFo operation and reduce performance degradation caused by tandeming operation.
Mr. Markus Multrus (Fraunhofer) stated that the worse quality of core codec, the worse quality of stereo signal, and he was not sure it was wise to mandate a core with 5.9VBR. Mr. Hiroyuki Ehara (Panasonic) stated that bit rates actually used in VoLTE services should be included. 

It was clarified that these bit rates are mono bit rates for mono bitstream. Mr. Tomas Toftgard (Ericsson) asked what was the target bitrates. Mr. Hiroyuki Ehara (Panasonic) stated that there is no proposal for stereo bit rates, and this is for discussion, and this contribution is only looking at embedded bit rates for the mono core.
Mr. Stéphane Ragot (Orange) stated that there are 5 configurations defined in GSMA for VoLTE and there is no configuration for a single bit rate at 24.4 kbit/s. He stated that some configurations go down to 5.9 VBR and nb. He recommended updating the text to be compatible with such configurations.
Mr. Stefan Bruhn (Dolby) asked what was the goal with embedded scalability and TrFo operation (e.g. quality preservation to avoid quality degradation from transcoding or reduce complexity). He added that, if the main goal is to maintain a certain quality, then one should first discuss what is the minimum quality, and this relates strongly to the lowest stereo mode. He added that this lowest stereo mode may use a mono bit rate that is actually quite high (13.2 or that order) and it would not make sense for TrFo to include further stereo modes with even lower embedded bit rates. He stated that quality could be better by transcoding.

Mr. Hiroyuki Ehara (Panasonic) stated that TrFO operation is general point, and there are other aspects with transcoding, such as delay and complexity. 

The EVS SWG Chairman stated that bit rates suited for this concept are to be defined but the basic principle is to have a benefit with embedded bitstream and to use already deployed bit rates. Mr. Stéphane Ragot (Orange) repeated that 24.4 kbit/s cannot be isolated and he emphasized that IVAS is not just a question of use cases, but about system considerations.
Mr. Markus Multrus (Fraunhofer) asked how realistic it is to have interconnection with EVS mono. It was recalled that one could negotiate EVS.
Mr. Stefan Bruhn (Ericsson) stated that another use case could be conferencing, but mixing is done in PCM domain, so in any case one has to decode and reencode.

The EVS SWG Chairman invited to check the proposed changes and he asked if the first two paragraphs could be agreed.

Mr. Stefan Bruhn (Dolby) stated that the wording 'encoding mode' is general and it implies EVS internal mode decision can be bypassed and be done externally by something not defined. He gave the exampled of an EVS encoder that receives a forced mode decision, and this mode decision has to come from something. He asked if the encoder mode selection (not just VAD) can be bypassed. Mr. Hiroyuki Ehara (Panasonic) stated that this was correct understanding, the encoding mode is open.
Mr. Markus Multrus (Fraunhofer) asked what was the envisioned use case (e.g. several mono objects or mono speakers). Mr. Stefan Bruhn (Dolby) stated that one would associate metadata with objects.  

The EVS SWG Chairman invited editing to cover comments on systems aspects (GSMA), quality aspects (stereo at suitable quality, what is deployed). It was clarified that Note 3 can be removed if the embedded bitstream is agreed.
Conclusion:
S4-181109 was parked. Later an offline editing session took place and as a result this Tdoc was revised to S4-181215.
Mr. Hiroyuki Ehara presented S4-181215 Comments and proposal on IVAS-4 (design constraints) concerning the interoperability with EVS codec (update of S4-181109), from Panasonic Corporation, NTT
This is the outcome of an offline editing session.

Comments / questions:

Mr. Stéphane Ragot (Orange) commented that he could not attend the offline editing session due to a parallel (MTSI) session. He asked some clarifications on the stereo embedded constraint before agreeing on this proposal. After offline discussions, he confirmed that he could agree with this document.
Conclusion:
S4-181215 was agreed.

The EVS SWG Chairman projected a draft revision of the IVAS project plan (IVAS-2 v0.0.3), accommodating the proposal from Panasonic and NTT with further changes. He noted that the finalization of design constraints and performance requirements would be in October 2019, with a finalization of IVAS selection rules and LoI in April 2020, and submission in June 2020. He summarized that all together this is one-year delay implemented. He wondered if deliverable should be presented before or during the selection meeting.
Mr. Markus Multrus (Fraunhofer) stated that this revised schedule would get another year without any progress. Mr. Stefan Doehla (Fraunhofer) stated that with the proposed schedule it is not clear the IVAS codec will ever be made, and given current progress he had doubts requirements could be finalized by October 2019. Mr. Stefan Bruhn (Dolby) stated that the deadline is SA4#101 but it may not be realistic. Mr. Markus Multrus (Fraunhofer) preferred to wait until the next meeting and change the project plan only at SA4#101. Mr. Tomas Toftgard (Ericsson) noted that LoI finalization would have to be updated at this meeting.
Mr. Stéphane Ragot (Orange) stated that this was déjà vu discussion from EVS and he preferred to have a more realistic schedule. He preferred to clarify use cases, testing issues, and system aspects for 5G, to ensure success of IVAS rather than having a codec that will find no market.
Mr. Markus Multrus (Fraunhofer) stated that another message is that the group would give up to achieve its goals within reasonable time.
The EVS SWG Chairman stated that he would have to explain to plenary that the LoI is not finalized and it would not be the right message. Mr. Hiroyuki Ehara (Panasonic) stated that Panasonic requires some time (2 months) to obtain internal approval for LoI and if the deadline for finalization with less time in this case Panasonic cannot agree on the revised schedule. It was noted that the amount in euros is missing in the LoI and finalization means that text is available which commits to funding.
Mr. Markus Multrus (Fraunhofer) asked if the group agreed with updating the project plan.
After further discussion, the EVS SWG Chairman stated that the new project plan was discussed, some companies preferred to stick with existing project plan, the aspect of LoI finalization was discussed but it was not concluded and he suggested that the group reports to plenary that the group has so far the same project plan. Mr. Stéphane Ragot (Orange) asked how many companies preferred to stick with the current project plan. The EVS SWG Chairman asked who would prefer the current project plan or a revised project plan as projected. Answer (show of hands):

· In favor of keeping the current project plan: 1 company
· In favor of a revised project plan as projected: 6 companies
The SA4 Secretary invited not to repeat a codec development over 4 years as for EVS. He stated that when the market put pressure, SA4 had to agree in one year. He invited to know in advance who is really interested, then develop the project plan, understand legal issue. He noted that the LoI may take time, unless everybody accepts the template.
Mr. Markus Multrus (Fraunhofer) commented that there can be market demand and clear goals, or technology development. He stated that there seems currently no strong demand from market for IVAS. The EVS SWG Chairman asked why stick to the schedule in this case.
Mr. Stefan Bruhn (Dolby) invited to be more open to various use cases to have the chance to have a codec that hits the market and he stated that if codec is too narrow it would not be able to fulfill market needs.
The EVS SWG Chairman summarized that the project plan could not be updated at this meeting, however 6 companies did not find realistic the current project and found more realistic the projected plan. The discussion took place based on Tdocs S4-181105 and S4-181101.
The (projected) draft revision of the project plan was not produced as an official Tdoc.
Mr. Lasse Laaksonen presented S4-181115 On MASA spatial metadata energy ratio parameters, from Nokia Corporation, Fraunhofer IIS
Comments / questions:

Mr. Stefan Bruhn (Dolby) commented that there would be quite many bits to represent metadata, and it would be important to understand what are the quantization properties of the parameters and what kind of bit rate one would encounter if the MASA format is carried to receiving end. 
Mr. Lasse Laaksonen (Nokia) stated that bit rates will depend on time/frequency resolution. He gave examples of practical use of similar parametric implementations, that are also in the field: For very high quality representations, the total encoding of immersive scene might be 100-200 kbit/s, the transmitted metadata is typically below 20 kbit/s or might be below 10 kbit/s. For significantly lower bit rate, for IVAS one would foresee 10 kbit/s would be typical for lower rates, a target could be lower (maybe 5, 4, or even 3 kbit/s). Of course quantization steps would not only requantize input metadata but also make a selection of parameters that are transmitted.

Mr. Stefan Bruhn (Dolby) compares this what is in 3GPP specifications for parametric stereo tools; he stated that MASA could replace parametric stereo, and he asked what would be the advantage of using this approach compared to existing technology. Mr. Lasse Laaksonen (Nokia) stated that the intention was to have an input needed for the market.
Later, the EVS SWG Chairman invited to discuss the proposal edits to design constraints.

Mr. Stefan Bruhn (Dolby) stated that the proposal was not at a stage where brackets could be removed.
Mr. Stéphane Ragot (Orange) requested to define metadata to avoid a too open-ended definition.
Mr. Lasse Laaksonen (Nokia) stated that the proposal was to remove brackets and add 1 or 2 channels which is the lower range of channels possible of MASA, which would be good to begin defining performance requirements especially for lower immersive bit rates and run the listening tests needed for that. He stated that it would be nice to see some level of agreement of goodwill to make this commitment. He proposed to adapt table 1 as baseline and incorporate that instead of TBD to address Orange's concern.

Mr. Moo Young Kim (Qualcomm) could understand why the number of channels was 1, 2 in front of [N] to support a low-complexity version; he stated that if [N] is specified as 4, one may want to use 3 in future, he suggested to used the wording 'up to [N]’. Mr. Lasse Laaksonen (Nokia) stated that MASA was so far described for mono, stereo and potentially FOA (including planar ambisonics for 3-channels). He stated that Nokia is mostly interested in mono and stereo-based versions but other ones could be considered. It was noted that N could be specified as maximum 4.

The EVS SWG Chairman asked how to edit this document.

Mr. Lasse Laaksonen (Nokia) was unsure if 1, 2 channels should be kept or if N could be defined as maximum of 4. He clarified that the proposal was to integrate spatial metadata definition according to table 1. Mr. Markus Multrus (Fraunhofer) proposed to create an annex in IVAS-4. Mr. Tomas Toftgard (Ericsson) stated that more than spatial metadata is needed to define MASA, and he supported adding this description to this annex.
Mr. Stefan Bruhn (Dolby) could still see some potential conflict with object-based audio if only 1 or 2 channels are used for MASA, because object metadata could also be the spatial metadata. He invited to clarify spatial audio and spatial metadata definition, not excluding other metadata than MASA proposed by candidates. For object metadata he stated that it could be up to proponents to propose something. Mr. Lasse Laaksonen (Nokia) assumed object-based audio metadata would be very different from metadata to describing the sound field and not individual sound sources; he did not think one needed the full definition of audio objects to progress MASA format.
Mr. Stefan Bruhn (Dolby) stated that one possibility is to list very clearly all allowed formats (which will have a price), or define complexity limits and let proponents to come with solutions that fit in complexity limits and work in best possible way.
The EVS SWG Chairman noted that the goal is to mandate some features for candidates and he noted that they cannot be supported at any complexity. He suggested a stepwise process. Mr. Lasse Laaksonen (Nokia) commented that IVAS would at least have to handle as much as mono and stereo encoding with metadata compression to allow MASA. Mr. Stefan Bruhn (Dolby) asked if complexity for actual MASA metadata calculation and analysis part would be counted and whether a mobile phone would be required to support MASA. Mr. Lasse Laaksonen (Nokia) stated that the capture generation is a translation from microphone signals to something the codec can use, similar to noise reduction, equalization, and the spatial analysis is not part of the encoder, and this does not mandate for anyone to implement MASA. He noted that IVAS could be used when reading channel based from a file, or another input format than MASA could be used for spatial capture. He did not think any format must be mandated on a device or at least that should be discussed in the group later.

The EVS SWG Chairman let the source provide a revision of this document.
Conclusion:
S4-181115 was noted. Still, a new Tdoc was later allocated in S4-181216 to provide a revision of proposals.
S4-181119 Comments on proposed MASA format, from Orange was withdrawn.

S4-181120 Comments on proposed HTF format, from Orange was withdrawn.

S4-181121 On IVAS bit rates, from Orange was withdrawn.

S4-181122 On IVAS input and output formats, from Orange was withdrawn.

Mr. Stéphane Ragot presented S4-181125 Comments on proposed MASA format, from Orange
Comments / questions:

Mr. Lasse Laaksonen (Nokia) stated all of these considerations should be considered to some degree and to progress the project one should also take things in steps, rather than expecting everything to be clear from the start. On different implementations in the field, he stated that the group defines formats based on input contributions, and the expectation is that any manufacturer who wants to implement multimicrophone capture and use MASA would have to implement something compatible with MASA or they could utilize spatial capture and use another format. He added that the idea is to provide opportunity, based on experience in the field in area of mobile device spatial capture, and the MASA approach proved most efficient to provide best quality. He commented that it is important to obtain test signals for the format, and before doing that one needs to define the format. He emphasized the need to agree on the system before developing test signal, and he stated that it was the same for the reference synthesis. He stated that implications on how to test MASA input may need a reference synthesis although this would still need to be confirmed, but he wondered what the role would be (e.g. could proponents provide an improved version or be forced to use the reference synthesis? would the reference synthesis be used only for testing and then characterize later any improvement?). He stated that it is not practical to build the whole system end to end and see if it can be accepted. He agreed that the listed considerations are valid steps that should be discussed in the future.
Mr. Tomas Toftgard (Ericsson) asked how rendering of MASA format will be handled.
Mr. Stefan Bruhn (Dolby) stated that Dolby's view is that adding just further formats is difficult and motivated the idea to have a simplification stage but it was not possible to get agreement on it. He stated that it is difficult to add further input formats before one understands impact on complexity, memory and code size, to make a system that remains manageable for implementers. He stated that MASA has lots of capabilities that looks good but need some answers to see if this proposed format is manageable.

Mr. Lasse Laaksonen acknowledged that additional formats should be well justified. He stated that Nokia provided justification and spent a good part of the year defining further MASA, and many of the unclear points have been addressed. He noted that MASA could be handled with the simplification stage as mono / stereo + metadata, and he did not see how MASA format would make the system more complex.
Mr. Markus Multrus (Fraunhofer) stated that if complexity has to be taken into account, the complexity for the simplification stage should also be taken into account. Mr. Stefan Bruhn (Dolby) stated that the simplification stage has some complexity, but it would be implemented by terminals with lower capabilities that would not have to implement all. He stated that an elephant in the room is complexity. He emphasized that IVAS should be something realistic and attractive for the market.
Conclusion:

S4-181125 was noted.

Mr. Stéphane Ragot presented S4-181126 Comments on proposed HTF format, from Orange
Comments / questions:

Mr. Andre Schevciw (Qualcomm) stated that in TR26.918 there are some subjective test results for HOA, to address the question of the HOA order. Mr. Moo Young Kim (Qualcomm) stated that Qualcomm's educated guess is that an ambisonic order of N=6 is required. The EVS SWG Chairman asked how this evaluation of the required ambisonic order would be done. Mr. Stéphane Ragot (Orange) stated that Orange planned a subjective test in the binaural case, for individual or generic HRTFs. Mr. Moo Young Kim (Qualcomm) stated that Qualcomm could provides inputs on headphone normalization for the test.

Conclusion:

S4-181126 was noted.

Mr. Stéphane Ragot presented S4-1127 On IVAS bit rates, from Orange
Comments / questions:

Mr. Markus Multrus (Fraunhofer) commented that the operation range could be resolved by performance requirements. Mr. Stéphane Ragot (Orange) clarified that the proposal is to ensure that quality is sufficient for service and it is preferred to avoid repeating cases like AMR 6.6 that in practice do not bring anything but have to be kept in negotiation due to the onion principle.
Mr. Tomas Toftgard (Ericsson) stated that the codec go down in bit rate and have reduction in spatial accuracy, e.g. from FOA to planar. He suggested to it would could see what is best performance in terms of spatial resolution, and sometimes it could be mono.
Mr. Stéphane Ragot (Orange) stated that an operator may want to force the service with FOA and let the codec select automatic spatial resolution. 

Mr. Stefan Bruhn (Dolby) commented on the placeholder for VBR, he stated that VBR makes sense for higher bit rates for cases such as conferencing where a single speaker would lead to quite low rate but multiple talkers might require a higher bit rate for good quality, and this would suggest VBR operation.

The EVS SWG Chairman noted that the proposed text on constant bit rates would exclude 5.9VBR. Mr. Stefan Bruhn (Dolby) did not think the list of bit rate was helpful. He preferred to spell out what kind of operation is expected at a certain bit rate (e.g. when stereo or spatial audio is required). Mr. Stéphane Ragot (Orange) noted that such an approach was taken in S4-181101.
Mr. Lasse Laaksonen (Nokia) stated that more inputs on spatial audio bit rates would require listening tests to have relevant bit rates, he preferred to have a very wide range for consideration at this stage. He stated that reasonable performance requirements could be expected in this range or when one might consider some switching operation.
Conclusion:

S4-181127 was noted.

Mr. Stéphane Ragot presented S4-181128 On IVAS input and output formats, from Orange
Comments / questions:
The meaning of pass-through mode was clarified. It was noted that for a binaural input the binaural renderer could be skipped.

Mr. Tomas Toftgard (Ericsson) stated that having the pass-though mode would be a limitation in encoding; it could be useful but not always.
Mr. Stefan Bruhn (Dolby) stated that whatever the internal representation of input formats, a proper renderer will be able to reproduce the input format even if the internal representation is different. He stated that one question is whether the renderer can reproduce the input format, and another question is whether the renderer needs knowledge on what was the input.
Mr. Tomas Toftgard (Ericsson) stated that the only purpose of the renderer is to produce a signal to the output. Mr. Stéphane Ragot (Orange) clarified that for direct presentation to headphone some metadata would be needed and one cannot render blindly.

The EVS SWG Chairman asked what would be the way forward.

Mr. Stéphane Ragot (Orange) suggested considering the binaural input format and the constraint of presentation to headphone. This was left for the editing of IVAS-4.
Conclusion:

S4-181128 was noted.
Mr. Lasse Laaksonen presented S4-181216 On MASA spatial metadata energy ratio parameters, from Nokia Corporation, Fraunhofer IIS
Comments / questions:
Mr. Moo Young Kim (Qualcomm) noted that the input may suggest that MASA is the only one spatial audio format, and he stated that the group did not mandate or exclude HTF, he proposed to have 2 sub-bullet points where one corresponds to the proposed text for MASA and the other is the current placeholder for spatial audio.
Mr. Stefan Bruhn (Dolby) stated that the proposal just repeats without further motivation an input for design constraints with brackets removed. He stated that Dolby expressed the view that there may be some potential with MASA but there are still some questions. He emphasized that he preferred to keep square brackets, and now he could see an update to 4 channels, which seemed to go beyond what was originally proposed. He preferred to keep the current status, and he was open to investigate the MASA format. The EVS SWG Chairman summarized that Dolby preferred no change in design constraints.

Mr. Lasse Laaksonen (Nokia) stated that brackets could be kept, he clarified that the MASA definition was updated based on S4-181115 and S4-181125. He clarified that this updated addressed the concern that the metadata format was TBD.
Mr. Stefan Bruhn (Dolby) stated that as soon as the group agrees on MASA it would not be an issue to agree on the annex. He proposed to capture this definition in the meeting minutes with a note that when MASA is agreed the definition in the minutes is reused. Mr. Tomas Toftgard (Ericsson), Mr. Markus Multrus (Fraunhofer) and Mr. Lasse Laaksonen (Nokia) preferred the metadata definition in Annex of IVAS-4. Mr. Stefan Bruhn (Dolby) stated that if this approach was taken, Dolby could bring back the Dolby contribution without any further motivation and simply propose in square brackets this proposal. Mr. Lasse Laaksonen (Nokia) clarified that this proposal was trying to capture the discussion and it was not correct to say there is no further justification.
Mr. Stefan Bruhn (Dolby) requested the EVS-SWG Secretary to insert in the meeting minutes the following statement:

"The SWG has agreed to use the MASA definition of spatial metadata as documented in Table 1 of S4-181216 to be inserted as an Annex of the IVAS design constraints, and as soon as there is agreement on using the MASA spatial audio format, this is the definition to be used for that format, so that it is clear what has to be done."
It was clarified that in this case design constraints would not be changed.

The EVS SWG Chairman provided 4 options: 1. Take the proposal (only MASA, leaving other options for spatial audio out), 2. Same as 1. but keeping other options, 3. No change to design constraints but insert note in meeting minutes, 4. Put all proposals on spatial audio into brackets
Mr. Lasse Laaksonen (Nokia) preferred to introduce the metadata definition in annex, which would capture discussion for those outside the group possibly looking at key documents only; he added that for anyone contributing to IVAS the way with meeting report would fine, but it would not help people who really concentrate on key outputs of the group only. Mr. Stéphane Ragot (Orange) stated that people outside the group often read other SA4 documents.
The EVS SWG Chairman asked if the group could go with no update of the spatial audio definition in IVAS-4 and go for meeting minutes. Answer: yes.
Conclusion:

S4-181216 was noted. Moreover the following procedure was agreed:
The SWG has agreed to use the MASA definition of spatial metadata as documented as document in Table 1 of S4-181216 to be inserted as an Annex of the IVAS design constraints, and as soon as there is agreement on using the MASA spatial audio format, this is the definition to be used for that format, so that it is clear what has to be done.
Mr. Wang Bin presented a draft version of S4-181218 IVAS Design Constraints (IVAS-4), v0.0.6, from IVAS Co-Rapporteur (Huawei Technologies Co. Ltd)
Comments / questions:

The initial draft revision only updated the backward compatibility box based on S4-181215. 
Mr. Stéphane Ragot (Orange) commented that in S4-181128 there were two open points (binaural audio and direct headphone presentation to be addressed when editing IVAS-4)
Mr. Stefan Bruhn (Dolby) preferred to spell out binaural audio, as this is an important kind of audio input to be handled, which is not regular stereo. The inclusion of binaural audio in the audio format box was agreed.

The discussion then considered the direct headphone presentation. Mr. Peter Isberg (Fraunhofer) asked to clarify signaling implications. Mr. Tomas Toftgard (Ericsson) stated that direct headphone presentation is not possible for multichannel, so something is missing in the design constraint. It was requested to clarify what kind of signals can be directly presented. It was decided to keep the first part of the proposed requirement (without parenthesis).
Mr. Markus Multrus (Fraunhofer) commented on the agreed (revised) backward compatibility box and the paragraph on embedded stereo modes of operation with bit-exact mono. He stated that there would be some kind of stereo processing and downmix to feed a mono EVS; he noted that bit-exact results may be problematic from practical implementation point of view, if - for example - the HP20 filter in EVS is moved at the beginning of stereo processing; in this case EVS would not be bit-exact anymore.
The EVS SWG Chairman suggested having this issue in meeting minutes. Mr. Tomas Toftgard (Ericsson) preferred to add an editor's note. The following text was edited online:
 [Editor's note: definition of bit-exactness for embedded stereo modes is FFS]
Later, it was requested to remove brackets on this editor's note.
Conclusion:

S4-181218 was agreed (without presentation of the final text).
Mr. Stefan Bruhn presented a draft version of S4-181219 IVAS Performance Requirements (IVAS-3), v0.0.3, from Editor (Dolby Laboratories Inc.)
Comments / questions:

It was clarified that the new text was taken from stereo requirements in EVS-3 and replacing EVS by IVAS in relevant places.

Mr. Stéphane Ragot (Orange) requested to have an editor's note clarifying that this is a baseline derived from EVS-3 and he stated that IVAS will not use the same targets. 
Mr. Srikanth Nagisetti (Panasonic) disagreed with the proposed quality requirements.
Mr. Stefan Bruhn (Dolby) explained that this updated was not intended to be the final outcome, but one would benefit from a structure, and inputs would be invited to make more reasonable proposals (e.g. what reference at certain bit rates, when to compare with dual mono or quality for downmix to mono). He invited inputs even based on some kind of listening to motivate what is realistic.
Mr. Markus Multrus (Fraunhofer) stated that for out of phase content, if the requirement on downmix for EVS dual mono is used one could compare in DCR against silence. He also felt that there was a typo in the column on the mono compatible condition ('NWT stereo downmix 2x'). Mr. Stéphane Ragot (Orange) recalled that there was a corresponding design constraints, but in IVAS this design constraint is missing and there is now a renderer.

The EVS SWG Chairman summarized that the draft version could be agreed with the following 3 changes: addition of editor's note, corrections of typo 'NWT stereo downmix of 2x -W NWT stereo downmix of EVS’ and EVS replaced by IVAS.
Conclusion:

S4-181219 was agreed (without presentation of the final text).
6 Alt_FX_EVS (Alternative EVS implementation using updated fixed-point basic operators)

Mr. Ajay Homkar, Stephane Doehla, Fabrice Plante jointly presented S4-181111 Alt_FX_EVS Reference C codebase Status Update, from Cadence Design Systems Inc.
Comments / questions:
Mr. Stéphane Ragot (Orange) stated that Orange intended to take part in the verification but due to internal legal constraints it was not yet possible to request an access to the code. He expected some internal feedback on this legal issue during the week and he asked if it would be possible to slightly extend the verification period.

Mr. Ajay Homkar (Cadence) stated that it should be possible to join the verification. Mr. Narendra Laxman Joshi (Cadence) (Cadence) stated that if the code is frozen, the subjective test will be held, if any problem is found for any experiment, debugging is to take place. 
Mr. Stéphane Ragot (Orange) commented that one issue is that Orange could not check the code before agreeing on the executable to be tested. The EVS SWG Chairman stated that there are subjective tests and objective tests as in TR, but there is no agreement yet on the C code as the work goes in steps.
Mr. Stéphane Ragot (Orange) stated that Orange would act as test lab for verification and the legal issues will have to be solved to have access to executables; he asked how executables would be handled. He stated that the internal legal check was taking longer than expected and noted that there may be other labs that have not solved the legal aspects.

Mr. Tomas Toftgard (Ericsson) stated that Ericsson planned tests according to the code-freezing deadline, so tests were planned for end of this month, noting that there should be time for processing. He requested to have an indication if this would not be the case.
Mr. Stefan Doehla (Fraunhofer) stated that for the legal part there is the choice between an NDA and a gentleman agreement and the latter may be considered. Mr. Stéphane Ragot (Orange) stated that this gentleman agreement was being evaluated and each company has it own legal policies that should be respected.

Mr. Ajay Homkar (Cadence) asked what else had to be discussed and he reminded the list of listening labs. The EVS SWG Chairman stated that there was nothing else to discuss. Mr. Markus Multrus (Fraunhofer) commented that listening labs are not discussed in this document.
Mr. Stefan Doehla (Fraunhofer) stated that Fraunhofer's analysis identified many cases where conditions were bit-exact, and he asked labs if they are willing to run listening tests if items are identical items. He suggested discussing this offline. He stated that in general code is quite mature. 
Mr. Lasse Laaksonen (Nokia) supported checking for bit-exactness not to waste resources.

The EVS SWG Chairman stated that this document is just for information so it could be noted.
Conclusion:

S4-181111 was noted.
Mr. Philippe Gournay presented S4-181112 Alt_FX_EVS Permanent document Alt_FX_EVS-3: Alt_FX_EVS Test Plan, v0.3, from VoiceAge Corporation, Cadence Design Systems Inc.
Comments / questions:

The EVS SWG Chairman asked if the version (v0.3) with no change marks is the right version for agreement. He noted that the version (v0.3) should have been added in the history table.
Mr. Philippe Gournay (VoiceAge) clarified that this was the right version, and he added that the document with the attached Excel spreadsheet constitute the latest version. The EVS SWG Chairman asked to make sure that the test conditions reflect the TR. Mr. Philippe Gournay (VoiceAge) stated that he did not check and he clarified that the test conditions have not changed and the only changes are a table that was copied somewhere and the path to P-Docs that was updated. The EVS SWG Chairman emphasized that this document and the Excel sheet must reflect the experiments in the TR.

Mr. Stefan Doehla (Fraunhofer) highlighted that some conditions might be bit-exact to the code tested against. He invited test labs to meet offline, as it may not be necessary to run all test conditions, and one could check if things were bit-exact, which would be more cost efficient and give the same confidence.
The EVS SWG Chairman invited to close the test plan, and agree on it. He stated that the only issue is that v0.3 is not in the history table. He asked if the group could agree on the test plan, to present it to plenary.
Mr. Stéphane Ragot (Orange) commented that some text might be inserted in the test plan to reflect Fraunhofer's comment on bit-exact conditions. Mr. Markus Multrus (Fraunhofer) supported adding a disclaimer in the test plan. The EVS SWG Chairman stated that this was not a matter of test plan and this could be captured with either a statement in test plan or in meeting minutes; he stated that if the test plan was revised, v0.3 should be added in the history table.
Mr. Stéphane Ragot (Orange) suggested parking this Tdoc to have offline discussions to see which conditions are bit-exact.
Conclusion:

S4-181112 was parked.
Later, the EVS SWG Chairman resumed the discussion on this Tdoc. He recalled that the issue was that if some conditions are bit-exact case then there is no need to test them and there are two methods to capture this, one is to write down a statement in minutes, the other method is to add a statement in the test plan.

Mr. Philippe Gournay (VoiceAge) stated that one might not need to change the test plan but probably one had to change the time line of the project, because the latest version of source code was not widely available and it was difficult to make a decision about what had to be tested or not. He added that companies had to get this version, process files and make a decision, and it seemed that labs were ok to delay the process while Cadence was ok too. The EVS SWG Chairman asked what was the way forward for the test plan. Mr. Philippe Gournay (VoiceAge) state that the latest version would be kept and one could add in the report that after further investigations one may decide not to test some conditions, and one may decide which conditions to test. He commented that since the timeline was quite short, one probably had to update the work plan. The EVS SWG Chairman suggested going step by step; he asked if anybody was against S4-181112. Answer: no.
S4-181112 was agreed.

The EVS SWG Chairman addressed the next step, which was the statement to be added in meeting minutes. He summarized that test labs for Alt_FX_EVS will not test conditions for which the files are bit-exact.  Mr. Stefan Doehla (Fraunhofer) commented that the proposal after offline discussion was to delay the process by one meeting, then listening tests could start after the next meeting. Mr. Takehiro Moriya (NTT) stated that NTT had already booked their test lab.

Mr. Stefan Doehla (Fraunhofer) stated that the reason is that this would give extra time to check items with the final executable; if any condition is bit-exact it could be moved out them from the test. Mr. Stéphane Ragot (Orange) commented that randomizations would be affected. Mr. Stefan Doehla (Fraunhofer) commented that the test plan could be revised.

The EVS SWG Chairman commented that if the project can be delayed, this is a more elegant solution. He invited to provide text for the statement to be insert in the EVS SWG minutes.
Mr. Philippe Gournay (VoiceAge) provided the following text:

"Regarding the Alt_FX_EVS Test Plan, the test conditions for which the alternative implementation Alt_FX_EVS delivers the same (bit exact) output as the EVS implementation may not be tested."
Mr. Philippe Gournay presented a draft version of S4-181220 Alt_FX_EVS Permanent document Alt_FX_EVS-1: Alt_FX_EVS Project Plan, v0.3, from VoiceAge Corporation, Cadence Design Systems Inc.
Comments / questions:

It was clarified that the freezing time for code freeze was moved from 19 October to 31 October. Mr. Takehiro Moriya (NTT) stated that NTT scheduled listening tests in early November and he explained that bit-exactness may depend on test conditions. 
Mr. Philippe Gournay (VoiceAge) stated that the plan was to get a report of bit-exact conditions at SA4#101. The schedule for the C code was discussed.
Mr. Stéphane Ragot (Orange) asked if the code freeze could be moved to November 7, 2018, to allow additional time for legal issues and code verification. Mr. Narendra Laxman Joshi (Cadence) stated the code freeze is proposed by end of October based on present inputs and present tests; he stated that during listening tests, issues will be reviewed, based on that some code portions may be revised; he emphasized that NTT has already scheduled listening tests. Mr. Lasse Laaksonen (Nokia) commented that it is not convenient to have too late a code freeze date to report on bit-exactness in SA4#101. Mr. Tomas Toftgard (Ericsson) noted that NTT may run two listening tests, one in early November and another after SA4#101. After further discussions, it was decided to keep the October 31, 2018 proposal for code freeze.
It was clarified that Fraunhofer could provide (offline) processing scripts to listening labs and the list of commands would then be attached to the processing plan.
Extensive online editing took place. It was suggested not to send any specifications for information from SA4#101 and to agree on specifications/CRs (to be v2.0) only in SA4#102. Draft specifications/CRs will be prepared for SA4#101. It was also noted that a version V1.0 of the processing plan would be required at SA4#100.

Conclusion:

S4-181220 was agreed based on the online editing.
The EVS SWG Chairman projected S4-180668 Alt_FX_EVS Permanent document Alt_FX_EVS-2: Alt_FX_EVS Processing Plan, v0.1, from VoiceAge Corporation, Cadence Design Systems Inc. (from SA4#99)
He asked if there was SWG agreement on this document. It was confirmed that this document was already agreed in SA4#99 and Mr. Milan Jelinek (VoiceAge) and Mr. Raj Pawate (Cadence) should be ok with this version to be upgraded to v1.0 in plenary.
The SA4 Secretary suggested declaring that this Tdoc was conditionally agreed unless there are comments on Friday October 18, 2018.
The EVS SWG Chairman summarized that this Tdoc could be agreed as the final version of the processing plan under the condition that there is no comment by proponents until the next day.
S4-180668 was (conditionally) agreed as the processing plan P-doc to be presented into SA4 plenary for V1.0.
7 New Work / New Work Items and Study Items
Mr. Fabrice Plante presented S4-181076 WID on EVS Floating-point conformance for non bit-exact, from Intel, Apple, Fraunhofer IIS, Huawei Technologies Co. Ltd
Comments / questions:

The EVS SWG Chairman stated that the objectives must perfectly match the TR conclusions, and he asked to confirm that is the case. Mr. Fabrice Plante (Intel) stated that only the last objective to define a conformance procedure was not in the TR.
Mr. Stéphane Ragot (Orange) stated that there would be a risk with potentially many floating-point EVS implementations with no clear test plan in the field and he requested to add Orange as supporting company for this work item.

The EVS SWG Chairman commented that a revision would be needed. He asked if there were any other comment. Answer: None.
He asked if the group could agree with the only change that Orange is added as supporting company. Mr. Fabrice Plante (Intel) noted that the field 'Document for:' in the heading should be changed to 'agreement'.
The EVS SWG Chairman concluded that this Tdoc was agreed with these changes.

Conclusion:

S4-181076 was revised to S4-181217.
S4-181217 WID on EVS Floating-point conformance for non bit-exact, from Intel, Apple, Fraunhofer IIS, Huawei Technologies Co. Ltd was agreed without presentation.
8 Any Other business
None.
9 Close of the session: October 18, 11:59 (local time)
The EVS SWG Chairman closed the meeting. 
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