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Executive Summary

The EVS SWG (32 participants) met in 6 time slots (excluding joint sessions with other SWGs). All input documents were covered. The SWG meeting handled 41 documents (including agenda versions, input and output documents at this meeting) and the meeting summary is provided below:
· Maintenance:
· A CR to TS 26.104 (AMR floating-point source code) was agreed in S4-180934 to fix issues on 64-bit systems. S4-180750 contains the related C code (zip file). Related draft corrections to TS 26.204 (AMR-WB floating-point source code) in S4-180930 were provided for information and offline work on this proposal was invited.
· A CR to TR 26.973 in S4-180927 was agreed to change levels in one subjective experiment, include unsigned basic operators, and correct basic operators.
· Liaison: The incoming reply LS from ITU-T on BASOPs was postponed according to the decision of SA4 opening plenary.
· IVAS_Codec: Updates to the IVAS-1 and IVAS-4 P-Docs were agreed in S4-180649 and S4-180926.
· Alt_FX_EVS: The project plan in S4-180928, quality assessment test plan in S4-180928 and processing plan in S4-180668 were agreed.
· FS_EVS_FCNBE: Several updates to the TR 26.843, including the refined text and results on the loudness tool, additional results and conclusions were agreed. TR 26.843 v1.1 in S4-180935 was agreed.
1 Opening of the session: July 10, 11:00 (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 a revision of S4-180776 with Tdocs allocated to A.I. 7 for SA4#99.  He noted that the next ITU-T SG12 meeting will take place in November 2018, so it is sufficient to reply later to the incoming LS (S4-180693); this LS was marked as postponed. 
The agenda was later revised in S4-180972.
3 CRs to Features in Release 14 and earlier 
Mr. Stefan Doehla presented S4-180748 CR 26.104-0035 Corrections to AMR Floating-Point Code (Rel-15), from Fraunhofer IIS, Nokia Corporation
Comments / questions:

The EVS SWG Chairman indicated that the front page should be revised to have this CR in Rel-16. 
Mr. Stefan Bruhn (Dolby) asked to clarify if changes affect encoder or decoder or both. Mr. Stefan Doehla (Fraunhofer) pointed to the clause listing affected files, which shows that changes are for both encoder and decoder.
Mr. Stefan Bruhn (Dolby) asked if it was verified that the behavior is still bit exact. Mr. Stefan Doehla (Fraunhofer) explained that sizeof is a macro, and sizeof(Word32) would give 4 in 32 bit systems, and the problem in the old code was the assumption that integer is always 4-byte width. Mr. Lasse Laaksonen (Nokia) explained that the modified source code was tried at Nokia, with reduced set of test vectors to validate the changes.
Mr. Tomas Toftgard (Ericsson) noted that type definitions have to be changed but he wondered why there were other changes, he felt that it was enough to just change types.
Mr. Stefan Doehla (Fraunhofer) clarified that the change of types is similar in newer codecs, however it is also necessary to change operations like <<2 to multiplications to have code that is less error-prone and more stable. He added that typedef would need to be updated for any new compiler, and he pointed out that standard int is a C99 header and if the rest of the code were not verified to be C99 code, it would be an issue, for this reason it is better to duplicate the changes.

Mr. Stéphane Ragot (Orange) stated that Orange verified that similar issues occur with AMR-WB (TS 26.204) and that he could share similar fixes for AMR-WB floating-point code. Mr. Stefan Doehla (Fraunhofer) noted that it is interesting to get code working, and he stated that one could also address these issues.

The EVS SWG Chairman asked if EVS had similar issues and if there were impacts to the floating-point conformance for EVS, as 64-bit systems could be a good test case for FL conformance. Mr. Stefan Doehla (Fraunhofer) stated that it would not be a good test case, because it leads to crashes, and the code would abort. 

Mr. Stéphane Ragot (Orange) emphasized that Orange found similar issues for AMR-WB, which were less critical as there were no crashes but only quality issues. He was not aware of any similar issue for EVS. He suggested considering adopting changes similar to this input for TS 26.204. Mr. Stefan Doehla (Fraunhofer) suggested moving this work on AMR-WB to SA#100, if the CR is for Rel-16 anyway.
The EVS SWG Chairman summarized that there was some sympathy for this CR and he noted that the CR should be moved  to Rel-16. The SA4 Secretary suggested using TEI16, using the number of the latest code version.
Conclusion:

S4-180748 was revised S4-180925 (rev1).
Mr. Stefan Doehla presented S4-180925 CR 26.104-0035 rev1 Corrections to AMR Floating-Point Code (Rel-16), from Fraunhofer IIS, Nokia Corporation
Comments / questions:

Mr. Stéphane Ragot (Orange) mentioned the notation of TS in cover page. Mr. Paolo Usai (ETSI) supported the revision.

Conclusion:

S4-180925 was revised to S4-180934.
S4-180934 CR 26.104-0035 rev 2 Corrections to AMR Floating-Point Code (Release 16) (revision of S4-180925), from Fraunhofer IIS, Nokia Corporation was agreed without presentation.
This CR will go to A.I. 14.7.
Mr. Stéphane Ragot presented S4-180930 Corrections to TS 26.204 (AMR-WB) for 64-bit systems, from Orange
Comments / questions:

The EVS SWG Chairman noted that this document was provided for information and companies were invited to look at it until the next meeting. He invited offline work on this input.
Conclusion:

S4-180930 was noted.
Mr. Stefan Doehla presented S4-180750 Composite ZIP of proposed AMR Floating-Point Source Code v15.1.0, from Fraunhofer IIS, Nokia Corporation
It was emphasized that this zip is not in force until SA approves the CR.
Comments / questions:
None.

Conclusion:

S4-180750 was noted. 

Mr. Tomas Toftgard presented S4-180760 Observations regarding the basic operators in TR 26.973, from Ericsson LM
Comments / questions:

Mr. Raj Pawate (Cadence) stated that, when this work started, there are about 17 unsigned operators and 6 or 7 are not used in the Ericsson proposal. He commented that when Cadence optimized the alternative implementation, these unsigned basops did not bubble up at the top, and the contribution of these unsigned basop is very minimal from MHz or cycle perspective. He added that if the group was to have these, one would have to go to a testing phase, and he asked who would do the testing of these 7 operators. Mr. Tomas Toftgard (Ericsson) clarified on the testing aspects that the proposal is to add them because they were used in EVS; he added that if Cadence could adapt testing scripts in a simple way it would be appreciated. He commented that the gain of these operators is not only the EVS codec and that it is good to have them in STL for the development of new codecs as well.
Mr. Raj Pawate (Cadence) stated that testing of unsigned operators should also done by ITU and SA4 has to ask ITU whether they are open for testing them. The SA4 Secretary asked to clarify the statement that ITU is testing operators. He added that to include a new version in STL, ITU checks what is put in github, there are a couple of people that check consistency before adopting proposals, and one issue was already resolved; he emphasized that ITU does not make any testing, testing is done by companies, as ITU checks whether the provided software is consistent.
Mr. Raj Pawate (Cadence) stated that, the package approved by 3GPP in March 2018 and submitted to ITU, included test framework based on Qualcomm's request and a test report was generated; he added that, for the new STL2017 version each basop is tested and SA4 worked with ITU and they did basic sanity check, they added a bit-exact test. He stated that ITU has worked on scripts and basops, now SA4 would add 6 or 7 of them, and ITU should be open to test them again. He commented that Cadence does not see enough motivated to add unsigned operators and the reason is that their contribution to complexity in EVS is insignificant.
The EVS SWG Chairman clarified that testing is done in SA4 and not in ITU-T. He stated that for unsigned operators SA4 performed these tests earlier and that ITU-T will check consistency. He did not see any issue.
Mr. Raj Pawate (Cadence) stated that it is good to have one package that is identical between 3GPP and ITU. He felt that there is a risk that unsigned operators are allowed in 3GPP and that ITU decides not to test them. The EVS SWG Chairman stated that this would be an unlikely case. The SA4 Secretary stated that one has to distinguish 2 standard bodies: in 3GPP if there is consensus SA4 does whatever package; in ITU the work on STL has been transferred from SG16 to SG12, and a couple of persons take care of all inputs in github before creating a new STL and they check for consistency. He clarified that if SA4 puts a new package, ITU will check; he noted that STL was not updated yet, because the next SG12 meeting is in end of November/December 2018.
Mr. Milan Jelinek (VoiceAge) felt that Cadence's concern is whether SA4 needs to provide an updated test framework to ITU, because it was also provided for 64 bit operators. He stated that it has never been done for legacy STL, so it is not needed and it is simply sufficient to add these operators to STL 2018. He added that the unsigned operators are already used in EVS, so it is not necessary to provide the testing framework.
Mr. Raj Pawate (Cadence) stated that he was ok with the proposal as long as there is nothing extra required. The EVS SWG Chairman noted that the consistency check is the duty of Mr. Ludovic Malfait (Dolby).

Mr. Tomas Toftgard (Ericsson) pointed out that the basop counter was previously not updated for the updated basic operators but is now for the 32-bit unsigned operators only, and he asked if Cadence planned to do the update. Mr. Raj Pawate (Cadence) confirmed that the updated of the basic operator counter should be done. Mr. Tomas Toftgard (Ericsson) noted that it is not just the basic operators but also function calls and he was not sure if 64-bit systems required a special handling; he suggested having a look. Mr. Raj Pawate (Cadence) asked if this would also affect the blacklist of operators or if  'basop_cnt.c' is not counting correctly. Mr. Tomas Toftgard (Ericsson) clarified that the file basop_cnt.c was so far only updated for the 32-bit unsigned operators.
Conclusion:

S4-180760 was noted. 

Mr. Tomas Toftgard presented S4-180761 CR 26.973-0003 Additional fixed-point basic operators (Rel-15), from Ericsson LM
Comments / questions:

Mr. Raj Pawate (Cadence) commented on section 4.2.3, and he requested to add a sentence that "there is no testing required". Mr. Tomas Toftgard (Ericsson) suggested just reporting that this test has been done. The EVS SWG Chairman noted that test results for the unsigned operators are not included in the ZIP file. Mr. Raj Pawate (Cadence) noted that in the CR there are 7 unsigned operators and those are not in the ZIP file including test results. He requested to add clarification that there is no need because they have been extensively used in the EVS codec. Mr. Tomas Toftgard (Ericsson) commented that there was no requirement in the document that testing is required.

The EVS SWG Chairman asked if the group could agree that there is no need for further testing. Mr. Raj Pawate (Cadence) made two comments:, testing takes time and effort; if anybody comes 6 months later and wants to add operators, one needs good motivation that they are contributing to a significant way, if not there is no need to do additional testing.
The EVS SWG Chairman suggested agreeing that there is no further testing, reporting this; he added that there is no need to insert a note in the document because there was no commitment or work program requiring testing. Mr. Raj Pawate (Cadence) commented that he could accept not to add any language as long as the group understands that these 7 operators in the CR are good as is and there will be no testing required for them.
The EVS SWG Chairman asked if it could be agreed that no further testing is required. Answer: yes.
Mr. Tomas Toftgard (Ericsson) suggested discussing the changes in Annex. Mr. Raj Pawate (Cadence) discussed the weight of 2, he stated that in general all multiplies have a weight of 1, with 64-bit wide architecture they could have a weight of 1. Mr. Tomas Toftgard (Ericsson) pointed to Mpy_32_16_ss that has weight of 2, and he stated that it is the same as for unsigned operators. The EVS SWG Chairman stated that these weights should be fine.
The SA4 Secretary made a couple of formal comments on this CR (source to TSG missing in cover page, FS_BASOP is completed, Rel-15 that is frozen, this is a change cat. C, which is not nice if the correction is on a previous specification. It was clarified that the specification would add new files to the attachment. The SA4 Secretary suggested possibly merging this Tdoc with other CRs to the same specification and checking the category if this merge is done.

Conclusion:

S4-180761 was merged to S4-180927.
Mr. Imre Varga presented S4-180777 CR 26.973-0004 Modification of Experiment 4 (Rel-15), from Qualcomm Austria RFFE GmbH
Comments / questions:

Mr. Stéphane Ragot (Orange) suggested changing dB to dBov with negative values. Mr. Milan Jelinek (VoiceAge) suggested that he was aware of this inaccuracy but he wanted to limit the change to a specific section. He also noted that a previous revision of the TR was not properly reflected in the existing TR text and he also proposed to replace 7.2 by 9.6 in all 3 SWB experiments, because 7.2 is not SWB; he committed to replace 'dB' because an additional change of bit rate is in any case required.
The EVS SWG Chairman summarized that 7.2 will be replaced with 9.6 in SWB experiments and dB will be corrected.
The SA4 Secretary required to correct Qualcomm's affiliation and to remove 'TR' from the cover page.
Conclusion:

S4-180777 was revised to S4-180927. 
S4-180731 CR 26.973-0002 Update to fixed-point basic operators approved in March 2018 (Release 15), from Cadence Design Systems Inc. was revised to S4-170850.
Mr. Raj Pawate presented S4-180850 CR 26.973-0002 rev 1 Update to fixed-point basic operators approved in March 2018 (Release 15), from Cadence Design Systems Inc.
Comments / questions:

None.

The SA4 Secretary indicated that S4-180777 is revised to S4-180927, and S4-180761 and S4-180850 are merged to S4-180927. He emphasized that S4-180927 will be a unique CR, with WI code FS_BASOP and cat. F. The EVS SWG Chairman summarized that there one CR changing the text, another changing the attachment and another changing both; he suggested working on the merged text and attachment separately.

Conclusion:

S4-180850 was merged to S4-180927.

Mr. Tomas Toftgard presented S4-180927 CR 26.973-0004 rev 1 Corrections, modification of Experiment 4 and addition to fixed-point basic operators (Release 15), from Qualcomm Incorporated, VoiceAge Corporation, Cadence Design Systems Inc., Ericsson LM
Comments / questions:

The EVS SWG Chairman asked if the group checked that everything is well implemented.

Mr. Tomas Toftgard (Ericsson) clarified that he verified the unsigned operators and tried to use them in EVS and found that they work.

The EVS SWG Chairman noted that the attached zip file was renamed. Mr. Tomas Toftgard (Ericsson) clarified that the original name was very long so the filename was changed; he explained that some coordination with ITU-T will be needed. Mr. Milan Jelinek (VoiceAge) stated that the filename should be the same as in ITU-T.

The SA4 Secretary stated that ITU-T was waiting for SA4 members to fix the problem they found and he recalled that STL will be issued later this year and in ITU-T there is nothing promoted for STL. Mr. Milan Jelinek (VoiceAge) stated that ITU-T should be informed that the file is changed. The EVS SWG Chairman stated that the point is that ITU-T and 3GPP should have the same zip file.

Conclusion:

S4-180927 was agreed. This Tdoc will go to A.I. 14.7.

4 Liaisons from other groups/meetings

S4-180693 LS/r on updated fixed-point basic operators (reply to 3GPP-LS34), from ITU-T Study Group 12, Q2/12 was postponed. 
5 IVAS_Codec (EVS Codec Extension for Immersive Voice and Audio Services)          
Mr. Wang Bin presented S4-180649 Draft IVAS codec development overview (IVAS-1), from Huawei Technologies Co. Ltd.
Comments / questions: 

The EVS SWG Chairman asked if the group could agree with the new version of IVAS-1 and requesting plenary that the co-rapporteur Jon Gibbs will be replaced by Wang Bin. Answer: yes.
Conclusion:

S4-180649 was agreed. This Tdoc will go to A.I. 16.1.
S4-180773 Comments and proposal on IVAS-4 (design constraints) concerning the interoperability with EVS codec, from Panasonic Corporation and NTT was revised to S4-180849.
Mr. Hiroyuki Ehara presented S4-180849 Comments and proposal on IVAS-4 (design constraints) concerning the interoperability with EVS codec, from Panasonic Corporation, NTT
Comments / questions:
Mr. Stefan Bruhn (Dolby) commented on the deletion of red text, he stated that this text was the result of a long compromise and was included in order to have some common ground and move forward. He commented that this text is a weak statement, as it does not say that there has to be deviation from EVS and if there were deviations one would motivate them. He stated that this is in line with the way Panasonic and NTT motivate this document. He felt that there is the risk of moving in circles if removing text. He commented that Dolby is fine with other proposals. He also commented on the proposed note 2, stating that it adds a lot of text with a lot of exceptions and it gets complex.
The EVS SWG Chairman asked if notes to be kept or provided just for the drafting phase.
Mr. Milan Jelinek (VoiceAge) had concerns with this box starting to be populated. He stated that the box should define design constraints, and not restrictions on possibilities that might arise. He stated that the text is growing too much, and he was not sure why multimono cases are addressed. He stated that this box is about interoperability with EVS, and multichannel processing is foreseen to take advantage of correlation of channels, so this multimono case is adding more fuzziness.
The EVS SWG Chairman commented that a key message in this document is that multiple mono EVS may be suboptimal because of multiple VAD decisions. He asked if this box should address multimono.
Mr. Hiroyuki Ehara (Panasonic) stated that multimono is already supported in EVS, this box is discussing backward interoperability, multichannel audio can be addressed by multichannel type of payload type, and the motivation is to define how to realize interoperability.

Mr. Stefan Bruhn (Dolby) stated that the source of the problem is really what is allowed with EVS specification, which describes multimono operation. He added that the problem of non-synchronized VAD decision for multimono should be addressed in the EVS specification, adding something that synchronizes decisions for multimono.
Mr. Stéphane Ragot (Orange) commented on the proposed embedded scalability constraint; he stated that more motivation would be necessary to show that this is really necessary, given that there may be a performance penalty.
The EVS SWG Chairman summarized that the part of the text in red should be reactivated, and he asked if a way forward would be to reactivate it in brackets for example. Mr. Stefan Bruhn (Dolby) preferred not to repeat the previous discussions, he stated that the compromise was very weak in the sense that it would still require that exceptions in TBD to be accepted and it is not clear yet under what conditions they would be all accepted.
Mr. Hiroyuki Ehara (Panasonic) proposed to just insert 'possible' before 'Exceptions'. Mr. Stefan Bruhn (Dolby) stated that the current text is not so strong, and exceptions are TBD; he pointed out that exceptions are not denied but if an exception is allowed, such exception has to provide sufficient merit.

Mr. Milan Jelinek (VoiceAge) reiterated his concern that IVAS-4 is for design constraints, and he would not know how to address exceptions that are TBD, therefore he preferred brackets. The EVS SWG Chairman believed that this type of text would disappear by the finalization of design constraints. Mr. Stefan Bruhn (Dolby) also saw the document as a working version and at the end of the road the group would see if there are motivated exceptions or not, the current text would only stated that there may be possible extensions if they are motivated and accepted by the group. The EVS SWG Chairman summarized that the sentence in red would be kept; he invited comment on the proposal of embedded scalability.
Mr. Stéphane Ragot (Orange) proposed to have the suggested text in brackets. The EVS SWG Chairman summarized that the text on embedded scalability would be kept in brackets. 

Mr. Stefan Doehla (Fraunhofer) asked if the mono core code in the embedded codec would be bit exact and to what if the original signal was stereo; he asked to clarify if the proposal meant to be interoperable. The EVS SWG Chairman commented that there would be an EVS mono bitstream and an embbeded extension over that one, similar to ITU-T codecs. Mr. Stefan Doelha (Fraunhofer) asked to clarify the generation of the mono downmix.
Mr. Stefan Bruhn (Dolby) also felt that the intention should be clarified, to know if the downmix channel put in IVAS would be bit-exact EVS.
The EVS SWG Chairman stated that Mr. Wang Bin (Huawei) would produce the new version of IVAS-4.
Mr. Milan Jelinek (VoiceAge) preferred to keep the red text in brackets and he wondered if brackets are also needed around the proposed notes. The EVS SWG Chairman proposed to keep notes in brackets given that there is still discussion around the related text.

Mr. Hiroyuki Ehara (Panasonic) suggested removing brackets for text around the text in red. Mr. Stefan Bruhn (Dolby) stated that either brackets are kept on the whole paragraph or they are removed completely, otherwise it would be unbalanced. He asked to clarify if notes are editor's notes or not.

The EVS SWG Chairman suggested putting the second paragraph in brackets, with the wording 'possible' before 'exceptions', putting the embededd sentence in brackets, and put also notes 2 and 3 in brackets. He added that the document would be for review offline and one can still decide to remove notes or remove brackets. 
Conclusion:

S4-180849 was noted. With the agreement reached, the Editor (Mr. Wang Bin) was tasked to provide a new version of IVAS-4 (S4-180926).
Mr. Lasse Laaksonen presented S4-180789 Addressing open issues for spatial audio (MASA) format, from Nokia Corporation
Comments / questions:

Mr. Mickael Eckert (Dolby) asked to describe the use case for the downmix to 1 channel. Mr. Lasse Laaksonen (Nokia) clarified that 1 channel input use case is the same as for 2ch input, it would be a device designer choice to use 1 channel or 2 channel, and he noted also that the 1ch case could possibly reduce the bit rate necessary for immersive audio. He added that specifically a device might have 1 good microphone and other lower-quality microphone for spatial analysis and enhancement.
Mr. Hiroyuki Ehara (Panasonic) asked if the 1 channel case is a type of metadata assisted mono codec. Mr. Lasse Laaksonen (Nokia) stated that the MASA format is not a codec itself, it is a representation of the sound field, and in this case one would skip any stereo coding part and code mono with spatial metadata, probably quality would be better with stereo input + metadata.
Mr. Stéphane Ragot (Orange) thanked the source for offering to access the example software, he stated that there was a software license under legal review before being able to access the software, which is delaying the evaluation, and he preferred to keep the MASA format in brackets until the evaluation is done. He asked also if it was important to already agree on the proposed number of channels (1 and 2) and whether this could be left open until the verification is completed.
Mr. Lasse Laaksonen (Nokia) stated that this was a fair request. He stated that the code had been available for one week, but noted that not everyone had materialized that. He clarified that it was not very urgent to agree on the number of channels. He added that Nokia has tried to identify things where there could be some agreement, to get some progress. He stated that in general Nokia's input should have addressed the concerns expressed so far, and he was confident that it would be easier to progress the work in future meetings when companies understand the code.
Mr. Nils Peters (Qualcomm) asked if the example software for evaluation was doing the downmix to one or 2 channels. Mr. Lasse Laaksonen (Nokia) clarified that the software does not do any downmix, but it corresponds to many cases that can be considered in the mobile capture, where in practice there may be no smart downmix but two microphones are just picked. He commented that if one device has one high quality microphone, it is better to use this microphone directly. He clarified that the example software is provided for the case of 2 channels + metadata.
Mr. Hiroyuki Ehara (Panasonic) noted that a number of 1 and 2 channels are proposed for this audio format. He asked if this format can be coded by the general mono codec, and if it is possible to handle the 2 channels by a stereo codec. Mr. Lasse Laaksonen (Nokia) stated that it is up to the codec designer to choose and one could encode the waveforms and metadata separately or utilize metadata into waveform compression.
The SA4 Secretary highlighted the wording "based on listening experience of the source" and he asked to clarify what kind of listening experiments were conducted (informal or not). Mr. Lasse Laaksonen (Nokia) clarified that MUSHRA type tests were conducted, with less than 10 listeners and listener commented that that sound is somewhat different, and quality level was close to FOA.
Mr. Stéphane Ragot (Orange) was confident that brackets would be removed in future meetings but he preferred to have some more time to evaluate this format. He was not sure that adding the number of channels (1 and 2) would change anything at this stage. He clarified that Orange supported from the beginning including MASA, but some more time was requested to evaluate the impact on candidates.
Conclusion:

S4-180789 was noted.
Mr. Fabian Küch presented S4-180811 Additional considerations on spatial metadata for an IVAS spatial audio input format, from Fraunhofer IIS
Comments / questions:

Mr. Lasse Laaksonen (Nokia) commented on the first part about T/F resolutions, he stated that the motivation for Nokia's proposal was to allow flexibility while still reducing the amount of metadata. He explained that for example a constant number of 24 subbands per frame were used, regardless of the choice of high time resolution or high frequency resolution. He stated that, if there were not too many parameters in this format, this would keep the size of metadata smaller. He added that, if one has to store this format, it would keep the file size smaller, but in principle Nokia could quite agree to this proposal on the T/F resolution, because it makes sense to provide as good quality as possible. He stated that Nokia may provide an input to the next meeting, but overall this was a good proposal.
Mr. Stefan Bruhn (Dolby) felt that the proposed metadata definition is too specific and he preferred to have a sufficient degree of freedom for spatial metadata. He emphasized that it may be risky to define something too specific. He noted that it would be good to have some examples that may be used by everybody, however he preferred to allow another format if found more suitable.
Mr. Lasse Laaksonen (Nokia) clarified that the proposal on input format and metadata is to collect inputs and provide a format that is useful not just for one proponent but also for the industry. He stated that silos in industry complicate things, and it might make sense to have another type of spatial metadata or format for some other use cases. He stated that Nokia's proposal is specifically talking about mobile device capture and Nokia is waiting for input from industry and prefers a coherent definition rather than many different definitions.
Mr. Mikko-Ville Laitinen (Nokia) asked regarding the proposed diffuseness parameter what would be done with this information. Mr. Fabian Küch (Fraunhofer) clarified that without this parameter a one to one mapping is not possible, and there are situations where the parametric representation would be incomplete without the overall diffuseness value. He noted that it depends on how this parameter is estimated. He commented that the question of what to do with this parameter is a design choice, and the input is also looking at reproduction quality.
Conclusion:

S4-180811 was noted.

Mr. Stefan Bruhn presented S4-180813 On mezzanine immersive audio formats for IVAS, from Dolby Laboratories Inc.
Comments / questions:

The EVS SWG Chairman asked if it is correct understanding that this input mostly addresses mobile phone related questions. Mr. Stefan Bruhn (Dolby) clarified that in current mobile platforms there may still be a number of parallel audio channels that may be supported on the capture side and maybe on the rendering side. He stated that the group should really try to understand if this kind of limitations will disappear or to what number they will develop when IVAS will be deployed.
Mr. Lasse Laaksonen (Nokia) commented on question 7 and he asked if Dolby considers challenging the 3 agreed formats (scene, channel, object). He asked if these are challenged as separate formats and if it would be better to combine them to the mezzanine format. Mr. Stefan Bruhn (Dolby) stated that this could be the case, if a high number of HOA channels or channels is allowed, this may have a significant impact on complexity and it can be simpler if one knows how to handle all these input formats with a mezzanine format. Mr. Lasse Laaksonen (Nokia) understood that this relates to cases where one has a very high number of channels

Conclusion:
S4-180813 was noted.
Mr. Stefan Bruhn presented S4-180814 On the relevance of the VRStream audio profile characterization for IVAS, from Dolby Laboratories Inc.
Comments / questions:

Mr. Imre Varga (Qualcomm) asked if this input is to discuss how results from VRStream should be used, or whether IVAS should reuse solutions, or if a joint evaluation of solutions would be proposed. Mr. Stefan Bruhn (Dolby) clarified that some kind of analysis of the results of the VRStream WI should be done to see what is relevant and see what is suggested for agreement at this stage, and if the analysis concludes that it is relevant, inputs would be invited along these lines formulated in this document.

The EVS SWG Chairman asked if the request would be addressed if someone brings a contribution along these lines. He understood that people need to analyze what will be the outcome of the VRStream work, and companies will need to get the time to analyze this. He stated that one couldn’t expect to complete this in this meeting, because the VRStream WI is not finalized yet. Mr. Stefan Bruhn (Dolby) clarified that this contribution is under the assumption that this would be the last meeting for VRStream.

Conclusion:

S4-180814 was agreed. Contributions are invited for the next meeting around the lines formulated in this contribution.
Mr. Stéphane Ragot presented S4-180822 On IVAS bit rates, from Orange
Comments / questions:

Mr. Milan Jelinek (VoiceAge) commented that there are several choices to address the proposal of min/max bit rates according to configurations. He stated that in design constraints one could address the overall constraint or go down and address all possible configurations. He stated that the bitrate box followed the first approach, and how it is handled is left out for performance requirements. He recalled that this approach was done for EVS, where the bandwidth was not specified for each bit rate. He invited a general discussion on how to structure IVAS-4, to have either black box or to specify configurations.
Mr. Tomas Toftgard (Ericsson) supported VoiceAge's view; he stated that it would be better to just specify operation points and later specify performance requirements. 

Mr. Stéphane Ragot (Orange) invited to discuss the proposal on AMR-WB IO bit rates, he stated that AMR-WB IO bit rates are missing in IVAS-4, which would break interoperability. 
Mr. Stefan Bruhn (Dolby) stated that the box talks about EVS bit exact mono, and in this case everything is included (incl. AMR-WB IO modes). He commented on other proposals of bit rates, and stated that he had a problem with the list of bit rates that was there before, which is not constraint. He asked to clarify if the list should be understood as if the codec must provide these rates or if it shall only provide operation at these rates and nothing else. He invited to motivate bit rates by actual performance, he asked why require operation at very low bit rate when it does not make any sense because it does not meet any reasonable performance requirement.. He also asked why operation at very high bit rate would be required if performance is transparent at lower bit rate.

Mr. Milan Jelinek (VoiceAge) stated that his understanding is that design constraints are what a candidate needs to provide, and bit rates are based on input contributions.

The EVS SWG Chairman stated that bit rates are related to testing and he also understood that design constraints define bit rates that candidates have to support. Mr. Stefan Bruhn (Dolby) stated that there is no evidence of what kind of performance can be achieved at different bit rates, and it would make sense to understand performance and then go back to bit rates. The EVS SWG Chairman stated that, as engineers the group has educated views on how a coder can work at given bit rates, and he wondered why not provide IVAS operation points below at 13.2 kbit/s. 

Mr. Milan Jelinek (VoiceAge) stated that it is easier to start with bit rates, and for IVAS there is a need at the lower end to support stereo and at the higher end to support spatial coding with many channels. He added that to decide at about what bit rates to start or finish, there is already some knowledge for stereo or ambisonic.

Mr. Lasse Laaksonen (Nokia) stated that in general the idea of separate EVS bit exact and IVAS is good, especially if it is considered that AMR-WB IO is supported and outside IVAS spatial operation. He commented that for interoperability it would make sense to leave AMR-WB IO, however if AMR-WB IO is part of IVAS spatial operation, this would duplicate some of the bit rates, for example 24.4 for EVS Primary, 23.85 for AMR-WB. He stated that for IVAS it is not needed to support duplicate rates. He preferred to keep the list of bit rates for non-EVS operation modes of IVAS which is stricken over, and he stated that it is too early to discuss constraining these rates for IVAS, noting that anyway max is TBD.

Mr. Stefan Doehla (Fraunhofer) asked if the proposal was to agree on rates between 48 to 256 kbit/s and to discuss any rates outside this range. Mr. Stéphane Ragot (Orange) clarified that the concern was to allow operation at too low bit rates, which could lead to non-satisfactory quality in the service. Mr. Stefan Doehla (Fraunhofer) stated that for 5G IVAS is also expected to be used in IMS, and he wondered if the assumption of hundreds of megabits is correct and he expected to have constraints on bit rate because of coverage. Mr. Stéphane Ragot (Orange) clarified that EVS goes up to 128 kbit/s for mono and the proposed high are not unmotivated because they correspond to tested bit rates in VRStream and he recalled that IVAS is also targeting live streaming in VR. 
Mr. Stefan Bruhn (Dolby) referred to Dolby's proposal on bit rates in relation to use cases, he requested to have a clear view on what SA4 wants to achieve for certain use cases, so that SA4 can have a decision on what bit rates should be provided.
The EVS SWG Chairman asked if the proposal to include AMR-WB IO relates to mono only. Mr. Stéphane Ragot (Orange) confirmed that this was the case. The EVS SWG Chairman suggested including the text on AMR-WB IO in brackets. Mr. Stéphane Ragot (Orange) preferred not having brackets. The EVS SWG Chairman asked views on whether including the proposed text in brackets. Mr. Stefan Bruhn (Dolby) stated that EVS is a single codec that contains EVS Primary and IO if EVS bit-exact operation pertains to all modes; he supporting not having brackets.
The EVS SWG Chairman asked if the text proposal on bit-exact EVS modes including AMR-WB IO could be included with no brackets. Answer: yes.
The EVS SWG Chairman addressed other proposals on bit rates, he asked about brackets around low bit rates; he noted that stereo would not be supported at 5.9VBR however the low edge is for discussion and brackets could be included on lowest bit rates of EVS.

Mr. Stefan Bruhn (Dolby) stated that the long list of bit rates of non-bit-exact IVAS raises concerns on efforts for testing, because it implies that SA4 would have to test all these bit rates. He suggested specifying a range from a minimum to a maximum and in performance requirements to specify at which rate to test. The EVS SWG Chairman asked how transport block sizes would be taken into account. Mr. Lasse Laaksonen (Nokia) preferred to keep the traditional list of bit rates as is, he invited to consider use cases, to see for example how object based audio might be used in IVAS.
Mr. Milan Jelinek (VoiceAge) stated that putting a range and doing the work in performance requirements would just postpone the problem. He stated that enumerating these rates is a valid approach, and what is listed in design constraints is what will be tested. He added that the configuration to test is to be discussed, however he proposed to go lower in bit rate than 24.4; he stated that stereo support could go down below 24.4 kbit/s.
Mr. Stefan Bruhn (Dolby) asked if these would be fixed or variable rates. He emphasized that most VRStream candidate proposals had VBR operation. Mr. Milan Jelinek (VoiceAge) stated that he did not know if this was stated but for a communication scenario fixed bit rate can be assumed. Mr. Stefan Bruhn (Dolby) stated that IVAS is not only for conversational services not only, so the discussion is back at use cases.
The EVS SWG Chairman edited the following text online:

In other cases than EVS bit-exact operation, the IVAS codec shall operate a constant bit rates of [7.2, 8, 9.6, 13.2, 16.4, 24.4, 32, 48, 64, 96, 128, 192, 256, [384, 512] kbit
and he asked where to put the ending bracket for low bit rates. Mr. Stefan Bruhn (Dolby) preferred not to have the wording 'constant' and he stated that bit rates could be CBR or VBR. Mr. Milan Jelinek (VoiceAge) stated that it is clear that the working assumption is that VBR is 5.9 and other rates are fixed. Mr. Stefan Doehla (Fraunhofer) stated that bit rates listed are fixed rates and even 5.9 VBR requires an 8 kbit/s bearer. It was suggested to put the wording 'constant' in brackets.

Mr. Stefan Doehla (Fraunhofer) stated that on LTE and 5G there are transport block sizes with a grid to follow, and this was always the assumption, with one exception (DTX). Mr. Stefan Bruhn (Dolby) confirmed that there are optimized transport block sizes in LTE for low bit rates, up to 24.4, and beyond it is not the case for this reason the EVS uses non-fractional bit rates.
Mr. Lasse Laaksonen (Nokia) preferred to keep 5.9VBR in the list to make it clear that other bit rates are CBR. Mr. Stefan Bruhn (Dolby) stated that there was no discussion on VBR against CBR; he noted that the starting point is to look at EVS for bit-exact operation, but it is unclear what these bit rates mean for IVAS. He stated that certain parties had certain assumptions but there was no working assumption on whether it is CBR or VBR. Mr. Milan Jelinek (VoiceAge) stated that CBR was implicit.
Mt. Stéphane Ragot (Orange) stated that he wanted to make sure that sufficiently convincing performance for 13.2 stereo before requiring such a bit rate for IVAS.
Mr. Stefan Bruhn (Dolby) stated that 5.9VBR operation is covered in EVS operation and he preferred not to list this rate for IVAS. He asked for the technical justification why these bit rates need to be constant.

Mr. Stéphane Ragot (Orange) proposed to end the brackets for low bit rates up to 16.4 kbit/s.
Mr. Stefan Bruhn (Dolby) requested that it is clearly minuted that the EVS SWG had no technical discussion whether bit rates for IVAS (in other cases than EVS mono) are CBR or VBR.
Mt. Hiroyuki Ehara (Panasonic) commented that if lowest modes are included, the supported audio bandwidth may be different, and he invited the group to think about audio bandwidth and how many channels are required, and what kind of spatial audio is supported. He added that if SA4 goes down mandating constraints to support lower bit rate modes, one needs to see what is the audio bandwidth supported and he stated that 7.2 kbit/s for 5.1 surround channels seems to be challenging.
Mr. Stéphane Ragot (Orange) stated that he could accept the projected text as follows:

In other cases than EVS bit-exact operation: the IVAS codec shall operate at bit rates of [5.9VBR, 7.2, 8, 9.6, 13.2, 16.4], 24.4, 32, 48, 64, 96, 128, 160, 192, 256, [384, 512] kb/s [min and max TBD].
This text on IVAS bit rates was agreed.

Conclusion:

S4-180822 was noted. It was requested to clearly minute that the EVS SWG had no technical discussion whether bit rates for IVAS (in other cases than EVS mono) are CBR or VBR
Mr. Stéphane Ragot presented S4-180823 On IVAS input-output formats and rendering, from Orange
Comments / questions:

Mr. Nils Peters (Qualcomm) commented the Condon-Shortley phase compensation and he stated that this phase is not used in MPEG-H, and this leads to complex harmonics. He believed that this is not a good proposal. He also felt that the proposed convention for FOA is already covered with ACN ordering. These aspects were left to be checked offline.
Mr. Stefan Bruhn (Dolby) commented on the coupling between input and output, and he asked if it would be envisioned that receiver and encoder would negotiate the configuration. He preferred to avoid the situation that the input format is assumed to be supported by the output device, which may have another loudspeaker configuration.
Mr. Lasse Laaksonen (Nokia) commented on the pass-through mode, and he asked how it related to bit rates and whether it is limited to a bit rate range. He stated that it does not make sense to prevent some best effort encoding at low rates. Mr. Stéphane Ragot (Orange) stated that this is related to use cases.
Mr. Milan Jelinek (VoiceAge) commented that, one should define what are the inputs and output formats and the rest should be related to IVAS-3. He stated that probably for a 22.2 input one would not expect to render 22.2 at 13.2 kbit/s, and he was not sure that the Design constraints document has to go into such details. He also commented on the splitting of boxes, and stated that it does not seem to work, because the output defines symmetric case concerning both encoding and decoding, and not really the audio output formats. He was not sure this division is the right one.
Mr. Stéphane Ragot (Orange) invited commented on the last two boxes.
Mr. Nils Peters (Qualcomm) commented on the interface for head tracking, and he stated that the processing of the angles is more a solution and he requested to remove the application of the rotation matrix. Mr. Stefan Bruhn (Dolby) commented that, since this box is on interface, one should not specify anything on the renderer and just specify just the interface. Mr. Stéphane Ragot (Orange) indicated that it was ok to keep only the API for head tracking.
Mr. Fabian Küch (Fraunhofer) suggested to extend the rotation angles to scene displacement data to use more general terms.
Mr. Stefan Bruhn (Dolby) preferred to have decoder and renderer to be separate. Mr. Stéphane Ragot (Orange) clarified that the current wording 'decoder/renderer' covers cases where the decoder and renderer can be integrated.
The EVS SWG Chairman edited online the following text: "The IVAS decoder/renderer shall provide an API to provide [scene displacement data TBD]".
Mr. Fabian Küch (Fraunhofer) commented on the channel-rendering box and it stated that it was not clear whether this is done via an API or just the decoder configuration. Mr. Stéphane Ragot (Orange) clarified that the intention is to cover the case of arbitrary layout of loudspeakers.
Mr. Stefan Bruhn (Dolby) preferred to have separate requirements on the renderer, with a box to specify certain renderer requirements. He noted that there can be an interface and there is possibility where renderer is part of decoder. He preferred not to mix things, but he highlighted that channel rendering is a matter of renderer.
Mr. Eyal Shlomot (Huawei) asked to clarify what is provided to what for the channel rendering box.
Conclusion:

S4-180823 was noted.

Mr. Stéphane Ragot presented S4-180824 On the HTF format, from Orange
Comments / questions:

Mr. Nils Peters (Qualcomm) commented on the requested software and he wondered if it is required to have an authoring tool with HOA content. He stated that the synthesis stage is described in the ETSI specification (mode 3) and the HTF analysis does no coding but it applies sampling and scalar quantization. He stated that the motivation for HTF in IVAS is to have it connected to microphone array, which is likely not an HOA sound field. He added that when HTF is directly from microphone field, there is nothing to compare against. He noted that it can be used for FOA, and it was derived from MPEG-H and it was evaluated in MPEG-H. He commented that HTF is also included in the spAACe proposal. He stated that the related performance was validated with a lot of listening test data. He preferred not to see HTF as a downmix method, but rather as decomposition approach for the sound field.
Mr. Stefan Bruhn (Dolby) commented on the statement that HTF would be used to work on microphone feeds of mobile phones. He stated that HTF is competing with the MASA format, given that MASA is also operating on microphone feeds. He stated that the group should decide what is really needed and he stated that more discussion is required.
Mr. Nils Peters (Qualcomm) stated that MASA and HTF are complementary, serving different use cases. He added that MASA is more generic, and noted that parameters are very different.
Mr. Stefan Bruhn (Dolby) supported the view that there may be some quality impact because the representation may be truncated using only 8 principal components. He asked to verify this impact before moving forward. Mr. Nils Peters (Qualcomm) stated that there are no principal components, and there are many other ways to obtain the HTF channels and it is beyond the HTF format to define what HTF channels are. He stated that BS.1116 test HOA compression was able to get transparent. Mr. Stefan Bruhn (Dolby) asked if this test used HTF with 8 channels, he stated that for high rates MPEG-H used more than 8 channels, where 8 channels were used only for low bit rates. Mr. Nils Peters (Qualcomm) stated that the core codec chooses the degradation to the signals and he invited to look at the ETSI website as the HTF format was now published.
Conclusion:

S4-180824 was noted.

Mr. Stéphane Ragot presented S4-180825 On the IVAS RTP paylad format, from Orange
Comments / questions:

Mr. Stefan Bruhn (Dolby) stated that in general the idea proposed in this input is a good one, and he stated that a lot of over engineering of the payload format was done for EVS with regard to compact and header less to squeeze as many bits as possible. 
The EVS SWG Chairman was unsure whether this is best achieved by the proposed 2 steps and he stated that there is a risk that the first step is too complex, and the second step could complicate even further. He wondered if those steps lead to the optimal solution.
Mr. Stéphane Ragot (Orange) proposed to consider at least in a first step the bit-exact mono operation, to determine if one need all EVS media type parameters and how to negotiate this mono operation.
Conclusion:

S4-180825 was noted.

Mr. Wang Bin presented S4-180926 IVAS Design Constraints (IVAS-4) v0.0.5, from Editor (Huawei Technologies Co Ltd)
Comments / questions:
None.

Conclusion:

S4-180926 was agreed (v0.0.5). This Tdoc will go to A.I 16.1.
6 Alt_FX_EVS (Alternative EVS implementation using updated fixed-point basic operators)

Mr. Milan Jelinek presented S4-180666 Alt_FX_EVS Permanent document Alt_FX_EVS-1: Alt_FX_EVS Project Plan, v0.1, from VoiceAge Corporation, Cadence Design Systems Inc.
It was clarified that Fraunhofer kindly committed to provide scripts.
Comments / questions:

Mr. Stéphane Ragot (Orange) suggested adding that a common executable will be shared at the time when the alternative code is frozen.

Mr. Milan Jelinek (VoiceAge) clarified that the assumption is that legal matters are solved in a bilateral way between listening labs and Cadence. He stated that it is better if Cadence produces one executable for Oct 2018. He proposed to add the date for the agreement on test plans and processing plans.
The EVS SWG Chairman summarized that the same executable will be used in each lab.
Conclusion:

S4-180666 was revised to S4-180928 (v0.2).
S4-180928 Alt_FX_EVS Permanent document Alt_FX_EVS-1: Alt_FX_EVS Project Plan, v0.2, from VoiceAge Corporation, Cadence Design Systems Inc. was agreed without presentation.
This will go to A.I. 16.4.
Mr. Milan Jelinek presented S4-180667 Alt_FX_EVS Permanent document Alt_FX_EVS-3: Alt_FX_EVS Test Plan, v0.1, from VoiceAge Corporation, Cadence Design Systems Inc.
Comments / questions:

The EVS SWG Chairman requested to change in section 3 that the deadline to submit LL reports from SA4#100 to SA4#101. He invited to refer to Alt_FX_EVS-1, instead of replicating the timeline. He added that TR 26.978 has a section 5.3.3 and this is what is implemented in this Tdoc, so the list of references should be updated; he added that the TR should appear with one sentence to explain that this a version that follows section 5.3.3 of the TR.
Mr. Stéphane Ragot (Orange) noted that LLs would produce randomizations and he suggested exchanging the play lists between labs to verify there is no issue. He also asked if raw data is required to be provided, given that there is no GAL. He confirmed that Orange can conduct Experiment 2.

Mr. Milan Jelinek (VoiceAge) stated that it is ok to remove the text about raw data, which is not necessary, noting that the LL report would be sufficient. He also stated that it is ok that randomizations should be the same, so LL conducting the same experiment would communicate.  He summarized the changes to this Tdoc: 

1) Orange committed to run the test (this is already integrated), there is no need for raw data in Annex C and the spreadsheet will be removed and also reference to raw data will be removed for tasks.
2) Randomizations will be the same for labs doing the same experiments.

3) The TR will be reflected in list of references

4) Instead of putting the meeting number reference, a reference to the project plan will be used
Conclusion:

S4-180667 was revised to S4-180929 (v0.2)
S4-180929 Alt_FX_EVS Permanent document Alt_FX_EVS-3: Alt_FX_EVS Test Plan, v0.2, from VoiceAge Corporation, Cadence Design Systems Inc. was agreed without presentation.  This Tdoc will go to A.I. 16.4.
Mr. Imre Varga presented 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.
Comments / questions:

None.
Mr. Milan Jelinek (VoiceAge) indicated that scripts would be provided before October and any issue should be caught before October.
Conclusion:

S4-180668 was agreed.
S4-180725 CR to TR 26.973-0001 Update to fixed-point basic operators (Release 15), from FS_BASOP Rapporteur (Cadence Design Systems Inc.) was withdrawn.

7 FS_EVS_FCNBE (EVS Float Conformance Non Bit-Exact)
Mr. Fabrice Plante presented S4-180717 pCR to 26.843, from Intel, Fraunhofer IIS, Apple
Comments / questions:

The EVS SWG Chairman mentioned that this pCR intents to reflect the agreements reached at the EVS SWG conference call. Mr. Fabrice Plante (Intel) confirmed this understanding.
Conclusion:

S4-180717 was agreed. This pCR will be integrated in TR 26.843.
Mr. Fabrice Plante presented S4-180718 MOS-LQO_verification for EVS 14.2, from Intel, Fraunhofer IIS, Apple

Comments / questions:

Mr. Fabrice Plante (Intel) explained that this Tdoc is mainly for information and it is not proposed for inclusion in the TR. He clarified that this input to discuss what can be done in a next step (in the normative phase). 
The EVS SWG Chairman noted that the text says that based on results tighter thresholds would be possible. He stated that there should be mechanisms on how to bring this into the process of standardization to end up in tighter thresholds. Mr. Fabrice Plante (Intel) stated that it should be part of later work, and this document is to define what was used to define thresholds, while in the TR results are just reported. He explained that one could discuss which version to use to define thresholds, but he did not know when to address this (now or in the next phase).
Conclusion:

S4-180718 was noted. 

Mr. Fabrice Plante presented S4-180719 26.843 draft conclusion, from Intel

Comments / questions:

Mr. Stéphane Ragot (Orange) suggested adding two bullets for items to be finalized: more confidence in encoder part, and additional testing of code changes. These proposals were added to the Tdoc projected online, for discussion.
Mr. Tomas Toftgard (Ericsson) commented on the statement "discriminate incorrect implementations"; he stated that some results showed discrimination, however it is only assumptions to state that implementations are correct or incorrect. Mr. Fabrice Plante (Intel) stated that all tested implementations with code changed have been discriminated; he suggested clarifying the wording to limit to implementations tested in this study. Mr. Tomas Toftgard (Ericsson) preferred the wording 'assumed to be correct'. Mr. Fabrice Plante (Intel) stated that people are confident in considering Ofast as incorrect implementation. 

Mr. Fabrice Plante (Intel) commented on the suggested additions from Orange and he asked to clarify what is meant by 'confidence in the encoder part'. Mr. Stéphane Ragot (Orange) clarified that for the encoder part there were concerns on the use of POLQA and unlike decoder part it is not sure that all tests will allow to have confidence in the encoder conformance. Mr. David Singer (Apple) asked if the intention is to have some verification of the loudness tool. Mr. Stéphane Ragot (Orange) confirmed that this formulation could be used. The EVS SWG Chairman stated that the loudness tool is to be evaluated in the study item.
Mr. Imre Varga (Qualcomm) commented that small code changes can have a big impact, and the right measure is not how much code is changed but how the perceptual difference can have impacts, and the worst chain of event is that a small code change has a high perceptual impact which is not captured by delta POLQA. He requested to add some conclusions around these lines.  He also commented on interoperability issues, and he stated that there are potential interoperability issues between 2 proprietary compilers and this case was never analyzed. Mr. Fabrice Plante (Intel) clarified that the wording 'small change' was used because the change was one line of code, he referred to another paragraph clarifying that proposed changes created audio artifacts and were discriminated; he explained that some files had no delta POLQA difference but implementations were still detected by running the full test. He also explained that implementations are compared against two reference codecs (fix, fl), and if an implementation is conformant, there is no interoperability issue. Mr. Imre Varga (Qualcomm) wondered if interoperability will work if two implementations are compliant. Mr. Fabrice Plante (Intel) pointed the third test with MOS-LQO, where the first 2 tests compared fl, he noted that the comparison is also with fix, then the interop issue is minimized. Mr. Imre Varga (Qualcomm) asked to capture the Qualcomm outliers in conclusions; it was clarified that they are in section 8 of the TR.
Mr. David Singer (Apple) stated that the proposed conformance method correctly fails everything that should fail and correctly passes everything that should pass, and there was no false case. He added that, though some of the tools did not identify issues, the combinations of tools correctly discriminate.
Mr. Imre Varga (Qualcomm) stated that the loudness tool is not verified yet and the delta POLQA tool is to be further validated. Mr. Stefan Doehla (Fraunhofer) stated that the loudness tool correctly identifies cases of expected fail and pass, the tool needs to be verified but the method does not seem to be broken.
Mr. Fabrice Intel (Qualcomm) stated that there are 2 assumptions on this study: one wants to have implementations without code changes and low optimization level to pass, and one wants to discriminate implementations with high optimization level (Ofast, 03...) and discriminate code changes. He added that 3 code changes were put forward, 2 of them showed that POLQA differences were low however these code changes have been detected by the decoder test and the MOS-LQ0 verification with the full database. He commented that the other case (SID change) was detected by the decoder tool. He stated that, if there are other code changes to test, they should be tested.
Online editing tool place.

Mr. Stefan Doehla (Fraunhofer) was worried with the wording 'more complete testing' proposed by Orange. This wording was changed to 'additional testing'.

It was noted that the SD tool was not listed.
The EVS SWG Chairman invited to discuss about proposed way forward.

Mr. Fabrice Plante (Intel) stated that a lot studies have been done, and one could always do more, he noted that all points of the feasibility study were addressed, and he did not see implementations that are incorrect and that would pass the tools, so he proposed to close the TR and move to a normative phase. He clarified that the draft WID was submitted for information at this meeting, to agree on normative study at the next meeting. He indicated that conclusions are missing in the TR and brackets should be removed. Mr. Stefan Doehla (Fraunhofer) supported this view; he stated that good results have been achieved in the TR, after a huge work, and he suggested finalizing the TR.
The EVS SWG Chairman asked how the evaluation of the loudness tool would be done in time and how to handle any issues found in this evaluation. Mr. Fabrice Plante (Intel) explained that some results have been provided and the loudness tool has been discussed for several meetings and evaluated. He stated that this seemed sufficient. Mr. David Singer (Apple) stated that the TR presents a good report and he stated that the loudness could be published in a separate specification. It was noted that the CR process could be used to correct any issue with the loudness tool.

Mr. Fabrice Plante (Intel) stated that  everything mentioned in the objectives of the study item has ben tackled, with work to find the best tool, testing of different optimization levels and code changes,. He stated that the main question is how much one can test EVS. He stated that the proposed tools showed discrimination, and this is the basis for going to normative. Mr. Stefan Doehla (Fraunhofer) stated that a feasibility study is to answer if the work is feasible, and the answer is clearly yes; he proposed to close the TR and start the normative work.
The EVS SWG Chairman asked if there was any comment on the proposal to finalize the TR at this meeting, and if anything found to fix issues with the loudness tool by CR. Answer: None.
It was noted that there is no need to update the time plan.

This Tdoc was left for further offline discussions by email.
Conclusion:

S4-180719 was revised to S4-180933 (pCR).
Mr. Fabrice Plante presented S4-180933 pCR on 26.843 draft conclusion, from Intel
Comments / questions:

The EVS SWG Chairman explained that this Tdoc was the results from offline email discussions on clause 11.

Mr. Stéphane Ragot (Orange) explained that there were further offline discussions for clause 8.3 on interoperability. Some proposed text was edited online for inclusion in clause 8.3. The EVS SWG Chairman suggested removed the first sentence of clause 8.3.
Conclusion:

S4-180933 was agreed. 
Mr. Fabrice Plante presented S4-180720 Draft WID for EVS Float Conformance, from Intel
Comments / questions:

Mr. Stéphane Ragot (Orange) requested to add a bullet to cover sufficient number of code changes.

Mr. Fabrice Plante (Intel) clarified that the proposal is to finish the work in the June 2019 meeting, which would give 3 meetings to finish the normative work. The EVS SWG Chairman clarified that the plenary takes place every 3 months, and there would be only two SA4 meetings to do the work (January, April). It was noted that the required preliminary SA approval was note taken into account.

The EVS SWG Chairman noted that this Tdoc is only for information and that 4 supporting companies are needed.
Conclusion:

S4-180720 was noted. 
S4-180721 FS_EVS_FCNBE_timeplan_v0.9, from Rapporteur (Intel) was withdrawn.
Mr. Peter Isberg presented S4-180722 Suggestions regarding the loudness tool in FS_EVS_FCNBE, from Sony Mobile Communications
Comments / questions:

Mr. Stefan Doehla (Fraunhofer) thanked Sonly for the very good information and he hoped that proposals were addressed in S4-180820.
He stated that Fraunhofer is aware that the difference of sones is the not right way but he stated that it is valid for a conformance tool.

The EVS SWG Chairman asked how to capture this input in the TR. It was suggested to go to S4-180820.

Points listed in section 3 of S4-180722 were taken one by one (documentation, example results, availability...) and it was noted that they are addressed by S4-180820.
Mr. Peter Isberg (Sony) stated that a suggestion to extend the loudness is to look in critical bands, to model what one can hear in timbre. He explained that the loudness tool is similar to the spectral tool, but includes masking effects.
The EVS SWG Chairman asked if this Tdoc could be agreed. Answer: yes.
The EVS SWG Chairman stated that it was not clear yet, how to integrate these inputs in the TR, and he invited to bring a pCR or some ways to describe these inputs. He added that, after evaluation of the loudness tool by the group, a simple method could work.
Conclusion:

S4-180722 was agreed. 

Mr. Stefan Doehla presented S4-180820 Update on the loudness tool for EVS floating-point conformance, from Fraunhofer IIS, Intel
Comments / questions:

The EVS SWG Chairman asked what interested parties need to do to get the C code, whether the code is freely available or under NDA, and when the C code would be provided. Mr. Stefan Doehla (Fraunhofer) indicated that the intention is to bring the C code as attachment to the TR, with normal terms so that people can use it. He added that he could provide code to interested parties now, and he emphasized that the c code is just an implementation of the description in the TR. He stated that the c code could be included in the TR and he felt that some companies may prefer to include the source code only after evaluating it.

The EVS SWG Chairman stated that one could assume that the code may change. The SA4 Secretary recommended to wait in this case to avoid different versions of source code.
Mr. Stefan Doehla (Fraunhofer) stated the Fraunhofer could give the tool to interested parties but the tool was not relevant for the finalization of the TR.
The EVS SWG Chairman noted that the benefit of releasing the tool to interested parties is to keep the copyright and before removing the copyright note for inclusion in the TR. The SA4 Secretary clarified that, despites specifications do not include a copyright statement, the original company still keeps the copyright, and nobody is losing their own copyright.
The EVS SWG Chairman summarized that Mr. Stefan Doehla could release the C code to interested companies, and he invited to contact him for requests; he stated that SA4 would enter the evaluation phase of the tool.

Mr. Stefan Doehla (Fraunhofer) clarified that the goal is to evaluate the loudness procedure implementation.  The EVS SWG Chairman stated that the goal is also to make sure that the tools  are good for FLC. Mr. Stefan Doehla (Fraunhofer) invited to look at the data showing good discrimination to find problematic platforms.
The EVS SWG Chairman asked if the recommended value for Lmax is ok. Mr. Peter Isberg (Sony) stated that the recommended value for the purpose of ITU is different and he proposed to recommend the value obtained.
Mr. Stefan Doehla (Fraunhofer) clarified that section 3 is identical to Sony's procedure.
The EVS SWG Chairman asked if this Tdoc would be included to the TR with a pCR.
Mr. Fabrice Plante (Intel) proposed to update the pCR in S4-180717 to integrate this change, with results and a note to explain that a difference is taken instead of a ratio in 7.3.3. The group decided that a separate pCR to include changes from S4-180722 and S4-170820 would be better.
The SA4 Secretary indicated that S4-180717 would be revised to include changes from S4-180722 and S4-170820 and potentially S4-180719.
The EVS SWG Chairman concluded that this Tdoc was agreed and a pCR would be needed to see what goes in the TR.
Conclusion:

S4-180820 was agreed. The EVS SWG Chairman invited to create a pCR in S4-180932 from S4-180722 and S4-180820.
Mr. Fabrice Plante presented S4-190932 pCR to 26.843 v. 1.0.0, from Fraunhofer IIS, Sony Mobile Communications, Intel
Comments / questions:

None.
Conclusion:

S4-190932 was agreed.
Mr. Fabrice Plante presented a draft version of S4-190935 Draft TR 26.843 Study on Non Bit-Exact Conformance Criteria and Tools for Floating-Point EVS Codec, v. 1.1.0, from Rapporteur (Intel)
It was clarified that ETSI edithelp had removed some brackets that were in the TR when implementing pCRs from SA4#98.
Comments / questions:

Mr. Stéphane Ragot (Orange) asked if editor’s notes would be removed and he noted that sections 9 and 10 are empty.
The EVS SWG Chairman suggested taking the 3 editor’s note one by one: the first one was included in the text (only the first part), and the other two were removed (in particular, the third one was removed because this is part of normative work how to define thresholds).
It was suggested to keep clause 9 because coverage assessment may have been in the list of objectives. The content of clause 9 was left with 'TBA'.

Mr. Fabrice Plante (Intel) clarified that brackets in the TR had been removed by ETSI and he asked if it was ok to keep the TR text without brackets. The SA4 Secretary explained that edithelp removed brackets, as they did not know it has a meaning in SA4.
The EVS SWG Chairman summarized that this version did not contain any brackets, with changes editor's notes and the removal of section 10.
Conclusion:

S4-190935 was agreed. TR26.843 v.1.1.0
This Tdoc will go to A.I. 16.4.
8 New Work / New Work Items and Study Items
No Tdoc in this A.I.
9 Any Other business
None.
10 Close of the session: July 12, 12:45 (local time)
The EVS SWG Chairman closed the meeting. 

Annex A: Meeting Agenda (from S4-180972)
Source:
EVS SWG Chair

Title:
Revised EVS SWG Agenda
Agenda Item:
7
1. Introduction

This document provides the agenda items and allocation of documents for the EVS SWG sessions.

2. Agenda Items and Allocation of Documents
	7
	Enhanced Voice Service (EVS) SWG
	 776

	7.1
	Opening of the session
	

	7.2
	Registration of documents
	

	7.3
	CRs to Features in Release 15 and earlier
	748(925(934a (CR on TS 26.104) A.I. 14.7
930n (Orange – AMR-WB FL)
750n (corresponding ZIP) 

760n (Ericsson – BASOP discussion)
761m (CR on TR 26.973, additional BASOPs)
777(927a (CR on TR 26.973, Exp 4) A.I. 14.7
731(850m (Cadence, VA – CR on TR 26.973)

	7.4
	Liaisons with other groups/meetings
	693pp (LS reply from ITU-T SG12 on BASOPs)

	7.5
	IVAS_Codec (EVS Codec Extension for Immersive Voice and Audio Services)
	649a (IVAS-1) A.I. 16.1
773(849a (Panasonic, NTT – design constraints)

789n (Nokia – MASA format)

811n (FhG – spatial audio input format)
813n (Dolby – mezzanine format)
814a (Dolby – relevance of VRstream characterization)
822n (Orange – bit rates)
823n (Orange – formats, rendering)
824n (Orange – HTF)
825n (Orange – RTP payload format)
926a (IVAS-4) A.I. 16.1

	7.6
	Alt_FX_EVS (Alternative EVS implementation using updated fixed-point basic operators)
	666(928a (VA,Cadence – project plan) A.I. 16.4
667(929a (VA, Cadence – test plan) A.I. 16.4
668a (VA, Cadence – processing plan) A.I. 16.4
725

	7.7
	FS_EVS_FCNBE (EVS Float Conformance Non Bit-Exact)
	717a (pseudo CR on TR 26.843)
718n (Intel, FhG, Apple – verification)
719r(933a (Intel – draft conclusions) 

720n (Intel – draft WID)
721 (project plan)

722a (Sony – loudness tool)
820a (FhG, Intel – loudness tool)
932a (pCR loudness tool)
935a (draft TR 26.843 v.1.1.0) A.I. 17.4

	7.8
	New Work / New Work Items and Study Items
	

	7.9
	Any Other Business
	

	7.10
	Close of the session
	


Annex B: List of documents

B.1 Documents presented to SA4 plenary
	Tdoc number
	Title
	Source
	SWG A.I.
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary

	S4-180649
	Draft IVAS codec development overview (IVAS-1)
	Huawei Technologies Co. Ltd
	7.5, 16.1
	
	Agreed
	16.1

	S4-180668
	Alt_FX_EVS Permanent document Alt_FX_EVS-2: Alt_FX_EVS Processing Plan, v0.1
	VoiceAge Corporation, Cadence Design Systems Inc.
	7.6, 16.4
	
	Agreed
	16.4

	S4-180926
	IVAS Design Constraints (IVAS-4), v0.0.5
	IVAS Co-Rapporteur (Huawei Technologies Co. Ltd)
	7.5, 16.1
	
	Agreed
	16.1

	S4-180927
	CR 26.973-0004 rev 1 Corrections, modification of Experiment 4 and addition to fixed-point basic operators (Release 15)
	Qualcomm Incorporated, VoiceAge Corporation, Cadence Design Systems Inc., Ericsson LM
	7.3, 14.7
	
	Agreed
	14.7

	S4-180928
	Alt_FX_EVS Permanent document Alt_FX_EVS-1: Alt_FX_EVS Project Plan, v0.2
	VoiceAge Corporation, Cadence Design Systems Inc.
	7.6, 16.4
	
	Agreed
	16.4

	S4-180929
	Alt_FX_EVS Permanent document Alt_FX_EVS-3: Alt_FX_EVS Test Plan, v0.2
	VoiceAge Corporation, Cadence Design Systems Inc.
	7.6, 16.4
	
	Agreed
	16.4

	S4-180934
	CR 26.104-0035 rev 2 Corrections to AMR Floating-Point Code (Release 16) (revision of S4-180925)
	Fraunhofer IIS, Nokia Corporation
	7.3
	
	Agreed
	14.7

	S4-180935
	Draft TR 26.843 Study on Non Bit-Exact Conformance Criteria and Tools for Floating-Point EVS Codec, v. 1.1.0 
	Rapporteur (Intel)
	7.7, 17.4
	
	Agreed
	17.4


B.2 Agreed documents (not presented to SA4 plenary)

	Tdoc number
	Title
	Source
	SWG A.I.
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary

	S4-180717
	pCR to 26.843
	Intel, Fraunhofer IIS, Apple
	7.7
	
	Agreed
	

	S4-180722
	Suggestions regarding the loudness tool in FS_EVS_FCNBE
	Sony Mobile Communications
	7.7
	
	Agreed
	

	S4-180814
	On the relevance of the VRStream audio profile characterization for IVAS
	Dolby Laboratories Inc.
	7.5
	
	Agreed
	

	S4-180820
	Update on the loudness tool for EVS floating-point conformance
	Fraunhofer IIS, Intel
	7.7
	
	Agreed
	

	S4-180932
	pCR to 26.843 v. 1.0.0
	Fraunhofer IIS, Sony Mobile Communications, Intel
	7.7
	
	Agreed
	

	S4-180933
	pCR on 26.843 draft conclusion 
	Intel
	7.7
	
	Agreed
	

	S4-180972
	Revised EVS SWG Agenda
	EVS SWG Chairman
	7
	
	Agreed
	


B.3 Documents with status other than agreed (not presented to SA4 plenary)

	Tdoc number
	Title
	Source
	SWG A.I.
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary

	S4-180666
	Alt_FX_EVS Permanent document Alt_FX_EVS-1: Alt_FX_EVS Project Plan, v0.1
	VoiceAge Corporation, Cadence Design Systems Inc.
	7.6
	S4-180928
	Revised
	

	S4-180667
	Alt_FX_EVS Permanent document Alt_FX_EVS-3: Alt_FX_EVS Test Plan, v0.1
	VoiceAge Corporation, Cadence Design Systems Inc.
	7.6
	S4-180929
	Revised
	

	S4-180718
	MOS-LQO_verification for EVS 14.2
	Intel, Fraunhofer IIS, Apple
	7.7
	
	Noted
	

	S4-180719
	26.843 draft conclusion
	Intel
	7.7
	S4-180933
	Revised
	

	S4-180720
	Draft WID on EVS Floating-point Conformance for Non Bit-Exact (EVS_FCNBE)
	Intel, Fraunhofer IIS, Apple
	7.7
	
	Noted
	

	S4-180721
	FS_EVS_FCNBE Time plan v0.9 
	Intel (Rapporteur)
	7.7
	
	Withdrawn
	

	S4-180725
	CR to TR 26.973-0001 Update to fixed-point basic operators (Release 15) 
	FS_BASOP Rapporteur (Cadence Design Systems Inc.)
	7.6
	
	Withdrawn
	

	S4-180731
	CR to TR 26.973-0002 Update to fixed-point basic operators approved in March 2018 (Release 15)
	Cadence Design Systems Inc.
	7.3
	S4-180850
	Revised
	

	S4-180748
	CR 26.104-0035 Corrections to AMR Floating-Point Code (Release 15)
	Fraunhofer IIS, Nokia Corporation
	7.3
	S4-180925
	Revised
	

	S4-180750
	Composite ZIP of proposed AMR Floating-Point Source Code v15.1.0
	Fraunhofer IIS, Nokia Corporation
	7.3
	
	Noted
	

	S4-180760
	Observations regarding the basic operators in TR 26.973
	Ericsson LM
	7.3
	
	Noted
	

	S4-180761
	CR 26.973-0003 Additional fixed-point basic operators (Release 15)
	Ericsson LM
	7.3
	
	Merged
	

	S4-180773
	Comments and proposal on IVAS-4 (design constraints) concerning the interoperability with EVS codec
	Panasonic Corporation, NTT
	7.5
	S4-180849
	Revised
	

	S4-180776
	Draft EVS SWG Agenda
	Qualcomm Austria RFFE GmbH
	7
	S4-180972
	Revised
	

	S4-180777
	CR 26.973-0004 Modification of Experiment 4 (Release 15)
	Qualcomm Incorporated, VoiceAge Corporation
	7.3
	S4-180927
	Revised
	

	S4-180789
	Addressing open issues for spatial audio (MASA) format
	Nokia Corporation
	7.5
	
	Noted
	

	S4-180811
	Additional considerations on spatial metadata for an IVAS spatial audio input format
	Fraunhofer IIS
	7.5
	
	Noted
	

	S4-180813
	On mezzanine immersive audio formats for IVAS
	Dolby Laboratories Inc.
	7.5
	
	Noted
	

	S4-180822
	On IVAS bit rates
	Orange
	7.5
	
	Noted
	

	S4-180823
	On IVAS input-output formats and rendering
	Orange
	7.5
	
	Noted
	

	S4-180824
	On the payload format of IVAS
	Orange
	7.5
	
	Noted
	

	S4-180825
	On the IVAS RTP payload format
	Orange
	7.5
	
	Noted
	

	S4-180849
	Comments and proposal on IVAS-4 (design constraints) concerning the interoperability with EVS codec
	Panasonic Corporation, NTT
	7.5
	
	Noted
	

	S4-180850
	CR 26.973-0002 rev 1 Update to fixed-point basic operators approved in March 2018 (Release 15)
	Cadence Design Systems Inc.
	7.6
	
	Merged
	

	S4-180925
	CR 26.104-0035 rev 1 Corrections to AMR Floating-Point Code (Release 16)
	Fraunhofer IIS, Nokia Corporation
	7.3
	S4-180934
	Revised
	

	S4-180930
	Corrections to TS 26.204 (AMR-WB) for 64-bit systems
	Orange
	7.3
	
	Noted
	


B.4 Documents forwarded to SA4 plenary (not seen in EVS SWG)

	Tdoc number
	Title
	Source
	SWG A.I.
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary

	-
	
	
	
	
	
	


Annex C: List of participants (provided by EVS SWG Chairman)
Adrian Murteza, Fraunhofer IIS; Andre Schevciw, Qualcomm; Brian Lee, Dolby Laboratories; David Singer, Apple; Eyal Shlomot, Huawei; Fabian Küch, Fraunhofer IIS; Fabrice Plante, Intel; Frans de Bont, Philips; Hiroyuki Ehara, Panasonic; Imre Varga, Qualcomm; Jacek Stachurski, DTS/XPERI; Jan Reimes, HEAD Acoustics; Juan Torres, Dolby Laboratories; Lasse Laaksonen, NOKIA Corporation; Michael Eckert, Dolby Laboratories; Mikko-Ville Laitinen, Nokia; Milan Jelinek, VoiceAge Corporation; Nils Peters, Qualcomm; Paolo Usai, ETSI; Peter Isberg, Sony Mobile Communications; Raj Pawate, Cadence Design Systems; Stefan Bruhn, Dolby Laboratories; Stefan Döhla, Fraunhofer IIS; Stephane Ragot, Orange; Takehiro Moriya, NTT; Tomas Toftgård, Ericsson; Tommy Vaillancourt, VoiceAge Corporation; Tung Chin Lee, LG Electronics; Vaclav Eksler, VoiceAge Corporation; Yutaka Kamamoto, NTT; Walter Nestler, Rohde & Schwarz; Wang Bin, Huawei.
� Imre Varga, Email: ivarga@qti.qualcomm.com





1 (1)

