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Executive Summary
The EVS SWG (30 participants) met in 9 time slots including joint session with SQ. All input documents were covered. The SWG meeting handled 46 documents and the meeting summary is provided below:
· An LS to ITU-T on AMR-WB/G.722.2 alignment was agreed (S4-171040).
· Maintenance: Offline work was invited to address issues raised on the EVS payload format- the target will be to prepare CRs (if needed) in SA4#96. Corrections to AMR and AMR-WB floating-point were postponed.
· IVAS P-docs: initial versions of P-docs were agreed, see IVAS-1: overview (S4-171065) with agreed assignment of P-doc Editors, IVAS-2: timeplan (S4-171034), IVAS-3: performance requirements (S4-171035), IVAS-4: design constraints (S4-171036)

· FS_CODVRA:  Two documents were agreed - one on considerations of assessment of suitability (S4-171068), another on test results (S4-171062).
There was preference to have no EVS SWG audio topics in the Santa Clara Ad-Hoc. Conference calls could be set up to progress the work. The FS_CODVRA finalization was shifted to SA4#97 (February 2018). The time plan for FS_CODVRA (S4-171067) was to be presented directly in plenary (not seen in the EVS SWG).
· FS_EVS_FCNBE: The timeplan (S4-171066) was agreed with a telco on Dec. 18, 2017 (17:00-19:00 CET), host: Intel. TR 26.843 v0.0.2 (S4-171063) was agreed, together with a draft TR update (S4-170899).

· FS_BASOP:  The timeplan (S4-170857) and TR 26.973 v0.0.1 (S4-171049) were agreed. Companies were invited to check the updated basic operators in S4-171046.
1 Opening of the session: October 9, 14:05 (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 list of documents allocated to A.I. 7 for SA4#95.
3 CRs to Features in Release 14 and earlier 
Mr. Stéphane Ragot presented S4-170940 Clarifications on the EVS payload format, from ORANGE
Comments / questions:

Mr. Stefan Bruhn (Dolby) stated that if the offerer did not include hf-only, this means the offerer does not care about receiving default or header-full-only and the answerer can decide. Mr. Stéphane Ragot (Orange) stated that this is not clear; he emphasized that this issue is presented for discussion at this meeting and the expectation is to bring CRs at the November meeting.

Mr. Stefan Doehla (Fraunhofer) stated that the tricky part for hf-only is that it affects the parsing logic since packet size is in case of hf-only=1 not used to identify compact, so it is very important to have clarity. He stated that if hf-only is part of the answer, it would be valid for both directions, and both need to know if hf-only =1 is active or not; if only-hf is not present, then it would apply to both ends.
The EVS SWG Chairman noted that this issue is not for this meeting.
Mr. Atti Venkatraman (Qualcomm) stated that it is good to clarify this aspect, he pointed out that in Table 6.2a in TS 26.114 the text on hf-only says 'SDP answer offer considerations shall follow 26.445, so TS 26.445 and 26.114 are aligned. Mr. Stéphane Ragot (Orange) clarified that indeed TS 26.114 does not add any extra considerations on top of TS 26.445.
Mr. Atti Venkatraman (Qualcomm) commented that if hf-only=1 is present after SDP negotiation is completed, this is an indication to the offerer to use header-full format but he noted that this may not be explicit in TS 26.445. He added that hf-only applies to both directions. He commented on the NO_REQ part, and he clarified that the understanding of NO_REQ, in AMR-WB CMR=15 is that the receiver is no longer restricted by previous CMR, while for EVS NO_REQ is equivalent to none, so the UE is not bound to what it received in the past. Mr. Stéphane Ragot (ORANGE) clarified that the gap is in TS 26.114 to clarify what is required for NO_REQ translation to help MGW implementation validation.
Conclusion:

S4-170940 was noted.
Offline work was invited. Several delegates showed interest to join offline discussions about this contribution (Stefan Bruhn, Atti Venkatraman, Imre Varga, Stefan Doehla, Holly Francois). Mr. Stéphane Ragot (ORANGE) clarified that the target would be to prepare CRs (if needed) for SA4#96, with potentially one CR to 26.445 on hf-only and one CR to 26.114 on NO_REQ translation in MGWs.

Mr. Stefan Bruhn (Dolby) asked to clarify early during the meeting what would be covered during the adhoc in Santa Clara. Mr. Milan Jelinek (VoiceAge) stated that it would be better to see what has been achieved during the meeting. This topic was to be discussed later during the week.

S4-170640 CR 26.204-0019 Correction in AMR Floating-point (Rel-14), from Qualcomm Incorporated was revised to S4-170947.
Mr. Imre Varga presented S4-170947 CR 26.204-0019 Correction in AMR-WB Floating-point (Rel-14), from Qualcomm Incorporated, ORANGE 

It was clarified that changes were limited to the cover page (work item code, Orange added as a Source...) and the CR text is the same.
Comments / questions: 

Mr. Paolo Usai (ETSI) commented that affected clauses should be listed.
Mr. Tomas Toftgard (Ericsson) recalled discussions about the CR in SA4#94, he did not seethe need to limit to some access and he suggested having 2G and all MTSI access types. He added that the limitations could be useful for UE to control quality but he preferred to have the flexibility to use floating-point in the network side.
Mr. Stefan Doehla (Fraunhofer) stated that some implementations might actually use floating-point, he wondered about test specifications and it there would be any impact there.
The EVS SWG Chairman asked what to do with the proposal. He suggested parking it and having offline discussions.

Mr. Paolo Usai (ETSI) noted that the summary of change mentions 5G but there is nothing in the text about 5G. On the reason for change, he asked to clarify whether the quality issue is only related to fixed-point, he reminded that AMR may behave differently in different technologies, depending on the bearer and kind of degradation it suffers (bit error, block error). He also commented on the use of AMR in 2G, noting that GSM-FR is mandatory and AMR is optional codec in 2G.

Mr. Tomas Toftgard (Ericsson) acknowledged that AMR is still an optional codec in 2G, but the use of floating-point AMR should not be be limited to specific access, it could be 2G, 4G and all MTSI.
The EVS SWG Chairman asked if 2G deployments are relevant in Rel-14, as the proposed CR is not for Rel-5. Mr. Stefan Bruhn (Dolby) stated 3GPP SA4 should strive to have high quality standards that read consistent.

Conclusion:

S4-170947 was parked for offline discussions.
S4-170641 CR 26.204-0019 Correction in AMR-WB Floating-point (Rel-14), from Qualcomm Incorporated was revised to S4-170948.
Mr. Imre Varga presented S4-170948 CR 26.204-0019 Correction in AMR-WB Floating-point (Rel-14), from Qualcomm Incorporated, ORANGE
It was clarified that changes were limited to the cover page (work item code, Orange added as a Source...) and the CR text is the same.
Comments / questions: 

Mr. Tomas Toftgard (Ericsson) commented that there was similar discussion as for AMR FL in SA4#94 and he suggested considering this CR also for offline discussions at this meeting.

Mr. Stefan Bruhn (Dolby) noted that for AMR-WB IO mode of EVS, TS 26.114 says this is allowed for alternative implementations for MTSI, while this contribution might express something different. He invited to check the formulation, because one could understand that EVS AMR_WB IO could be used for alternative implementation unconditionally.

Mr. Stefan Doehla (Fraunhofer) stated that there is an open study item for float conformance, and he invited offline discussions on this CR.
Mr. Jon Gibbs (Huawei) noted that the arguments make sense for AMR-WB FL encoder, while the AMR-WB FL decoder is bit-exact code. Mr. Eric Allamanche (Apple) also pointed out that the reference code for AMR-WB decoder is fixed-point and the encoder is float. Mr. Jon Gibbs (Huawei) clarified that this is also his point that the CR should only talk about the AMR-WB encoder.
Conclusion:

S4-170948 was parked.

Offline discussions were invited on the two CRs (S4-170947, S4-170948). Later, draft updates to these two CRs were displayed online, with 5G removed in justification. Mr. Imre Varga (Qualcomm) clarified that for the AMR-WB part, EVS AMR-WB IO was requested to be removed from S4-170948 (as requested by Fraunhofer), and there is a separation between UEs and MGWs (as requested by Ericsson).
Mr.Jon Gibbs (Huawei) requested to pospone the CRs to AMR and AMR-WB, as it was brought to his attention that Huawei may use floating-point code in some infrastructure. Mr. Stefan Doehla (Fraunhofer) asked to clarify if EVS AMR-WB IO should be considered as part of the "AMR-WB speech service"; it was noted that this wording was existing text. Mr Jon Gibbs (Huawei) preferred to keep the text on AMR-WB IO in S4-170948.
Mr. Stefan Doehla (Fraunhofer) commented the text was limiting the AMR-WB to fixed-point, not taking into that there is EVS FL that could have AMR-WB IO once there is floating-point conformance, this could dissallow EVS implementations.
Mr. Jon Gibbs (Huawei) felt that the "AMR-WB speech service" is generic and involves AMR-WB and EVS AMR-WB IO. It was clarified that MTSI over WLAN refers to VoWifi. Mr. Dave Singer (Apple) preferred not to invalidate existing implementations that complied with the existing specification.
Mr. Peter Isberg (Sony) disagreed with saying that there is a bigger risk with terminals than with the network. He stated that a problem in a network node would affect all terminals. Mr. Tomas Toftgard (Ericsson) stated that an issue in the network can be fixed while it is more difficult with terminals.

It was emphasized that the main issue is that there is no conformance for floating-point conformance; it was recalled that for AMR-WB the decoder is in fixed-point so the issue is limited to encoder conformance.  Mr. Dave Singer (Apple) if bit-exact need same for UE and network, not support different conformance procedure for terminal and networks.

Mr. Stefan Bruhn (Dolby) stated that the present text proposal would exclude the EVS AMR-WB IO mode from being an alternative implementation for AMR-WB based MTSI voice service, which would be in contradiction to TS 26.114.
Conclusion: S4-170947 and S7-170948 were postponed.
4 Liaisons from other groups/meetings
The EVS SWG Chairman presented S4-170932 LS on Availability of the open source ITU-T Software Tool Library (STL), from ITU-T SG12
Comments / questions:
Mr. Paolo Usai (ETSI) clarified that now STL is under responsibility of Q.2/12, there is a github repository containing STL2009. There is a difference between dev and submission branches: dev is open to contribute changes, and when new proposals are received, they will be screened. The submission branch is empty; it will contain new proposals after screening of dev has been fulfilled. Therefore, if 3GPP SA4 has a new proposal, it has to be submitted to the to dev branch. Mr. Paolo Usai (ETSI) stated that there is no need to answer to this LS; the repository is open worldwide, the next STL edition will contain what is in STL2009 and the submission branch. It was noted that the input from NTT on tools used in SA4 had not been incorporated in STL, because ITU is contribution driven and there was no company to do the integration.
Mr. Stéphane Ragot (Orange) emphasized that the STL manual is missing from the current repository. It was clarified that this manual (in LaTeX format) should be part of the source code in PDF format and it is different from the Word file describing G.191 on the ITU-T website.
Mr. Milan Jelinek (VoiceAge) stated that 3GPP SA4 plans to fabricate a major update of basop, it can be agreed in SA4, then needs to go in the dev branch, then master branch, and this can take a lot of time. Mr. Paolo Usai (ETSI) explained that the committee will examine proposals and this will be more or less immediately considered if it is felt really needed to put it in the submission branch worldwide. Mr. Jon Gibbs (Huawei) stated that if something comes from SA4, it would have more weight than an individual contribution.
The EVS SWG Chairman stated that it would be good if people have an SA4 agreement before contributing to github.
Mr. Raj Pawate (Cadence) emphasized that somebody in ITU-T will have to look at proposals contributed to the dev branch, before they move to the submission branch. Mr. Paolo Usai (ETSI) stated that Mr. Ludovic Malfait (Dolby) is leading the group that will examine proposals.
Mr. Milan Jelinek (VoiceAge) asked to clarify the approval procedure in ITU-T for the next official version; it was clarified that the update of G.191 will have to be done under formal procedure (AAP) and the formal procedure will involve producing a TD. Mr. Milan Jelinek (VoiceAge) asked if this would be an automatic process or if proponents have to provide this TD.
The EVS SWG Chairman invited to work on basops and have SA4 agreement first to avoid anyone to input individually to ITU-T, and then determine who will provide this input to github and potentially contact Mr. Ludovic Malfait (Dolby) to inform that SA4 has an input and how to turn this into a TD. He proposed to first develop a commonly agreed input.
Mr. Stefan Bruhn (Dolby) asked if there are no further actions regarding things developed for EVS. Mr. Paolo Usai (ETSI) stated that somebody has to put it in the dev branch.
Conclusion:

S4-170932 was noted.
On AMR-WB/ G.722.2 alignment (topic allocated after opening plenary):
Mr. Paolo Usai (ETSI) clarified that the AMR-WB and G.722.2 codes were in line, and the alignment was done by Mr. Jari Hagqvist (Nokia) in the past but he is not attending anymore ITU-T and 3GPP meetings. He added that there were changes to AMR-WB in 3GPP, but nobody has brought these changes to ITU, so the two algorithms are not identical anymore.
The EVS SWG Chairman noted that there is no speech coding development in SG16, and the SG16 meeting is taking place during the week in parallel to SA4. He asked guidance on how to handle this issue for next SG16 meeting.
Mr. Paolo Usai (ETSI) stated that the new rapporteur of Q.7/16 (Mr. Paul Coverdale, Huawei) informed that if 3GPP SA4 has a liaison to ITU during the week, this will be considered in their meeting.
The EVS SWG Chairman asked if there was any interest in the group to draft an LS to be agreed by Wednesday.
Mr. Lasse Laaksonen (Nokia) clarified that Nokia is not attending ITU-T SG16 and has no resources for this, he reported that he checked internally the actual status of code and the latest alignment has been done in end 2008. Mr. Paolo Usai (ETSI) provided more information about the subsequent code changes to AMR-WB (3 changes to code and 1 to test vectors). After some discussion, Mr. Lasse Laaksonen (Nokia) committed to draft an LS.

Conclusion: 
An LS to ITU-T SG16 will be drafted (volunteer: Mr. Lasse Laaksonen).

Later during the meeting, Mr. Lasse Laaksonen presented S4-171040 Draft LS on Aligning of ITU-T G.722.2 with 3GPP AMR-WB, from 3GPP SA4
Comments / questions:

The SA4 Secretary explained approach: agree on this LS, ETSI will ask authorization to ITU officer
Conclusion:
S4-171040 is agreed.

5 IVAS_Codec              
Mr. Jon Gibbs presented S4-170896 Draft IVAS codec development overview (IVAS-1) from IVAS Co-Rapporteur (Huawei)
Comments / questions:

Mr. Stefan Bruhn (Dolby) commented on the suggested assignments of Pdoc editors, he recalled how this was done in EVS, where there was a balance among supporters of the WI, which was quite successful. He proposed to take the discussion on who would be editor of corresponding documents after discussions on Tdocs at this meeting. He suggested considering aspects such as who has proposed a more stable draft, and requested to spread out editorships.
The EVS SWG Chairman clarified that the idea with the proposed list is to include the two co-Rapporteurs.
Mr. Stéphane Ragot (Orange) suggested that IVAS-1 may just contain a basic skeleton in a first step, to allow for a decision later.
Mr. Stefan Doehla (Fraunhofer) asked if this discussion on P-doc editors was needed. The EVS SWG Chairman stated that Editors are needed for IVAS-1 to IVAS-4.
Mr. Jon Gibbs (Huawei) proposed to serve as EVS-4 Editor and to reopen this decision at the end of the week if there was any issue.
Mr. Stefan Bruhn (Dolby) stated that documents should be presented and there should be online editing so that various contributions could be merged, and someone would have to volunteer to do this work. He indicated that he would volunteer to be the EVS-3 Editor.
Mr. Stéphane Ragot (Orange) noted that it may be less easy to discuss this topic when there are already candidates listed upfront in this document, before a call for interested candidates was done during the meeting.
Conclusion:

S4-170896 was initially noted and later left to be revised. Offline discussions were invited to produce a new version of IVAS-1.
Later, Mr. Jon Gibbs (Huawei) proposed to assign Mr. Stefan Bruhn (Dolby) as EVS-3 Editor. The EVS SWG Chairman asked if the group could agree on this proposal. Answer: yes.
S4-170896 was revised to S4-171065 where the only change is the Mr. Stefan Bruhn is the EVS-3 Editor.
S4-171065 Draft IVAS codec development overview (IVAS-1), v0.0.1, from IVAS Co-Rapporteur (Huawei Technologies Co. Ltd) was agreed without presentation.
Mr. Paolo Usai (ETSI) noted that in EVS P-docs wered stored on a special directory, he asked if the intention was to have also a folder for IVAS. Mr. Jon Gibbs (Huawei) gave a positive confirmation.
Mr. Imre Varga presented S4-170895 IVAS Permanent document IVAS-2: IVAS Project Plan, v0.0.1, from IVAS Co-Rapporteur (Qualcomm)
Comments / questions:
Mr. Stefan Bruhn (Dolby) stated that in the plan for Nov. 2018 (progress selection rules, deliverables, processing plan, testplan) there is a dependency to have the LoI, and it may start a bit late in the schedule. He suggested starting these documents ealier if the target completion is one year later in Dec. 2019.
The EVS SWG Chairman commented that the EVS test plan depends on requirements, so before requirements are done one cannot start the test plan, and the same applies for rules, which are proposed to be finalized in July during tests. He suggested finalizing IVAS-2 and IVAS-3 earlier than November. Mr. Atti Venkatraman (Qualcomm) commented on the time difference between meetings and the limited gain in advancing a milestone by one meeting. The EVS SWG Chairman noted that the group can organize adhocs, phone calls or physical adhocs and this is not covered in this proposal.
Mr. Hiroyuki Ehara (Panasonic) commented on the interval between LoI completion and submission of LoI, and he asked if it woud be possible to have a longer period. The EVS SWG Chairman noted that there are two possibilities (submit LoI later or agree on LoI earlier). Mr. Jon Gibbs (Huawei) commented that it is necessary that requirements or constraints are complete, and he asked if one could advance the agreement on LoI. It was recalled that one should know for what a company would commit to, before submitting the LoI. Mr. Hiroyuki Ehara (Panasonic) clarified that a 3-week period may be tight for Panasonic and a 4-week period may be ok. Mr. Jon Gibbs (Huawei) suggested having the submission of LoI prior to the SA4#102 meeting deadline, to know how many candidates there would be. It was noted that the SA4#102 meeting date is not yet known. Mr. Jon Gibbs (Huawei) suggested completing the LoI in October, to give more time to consider submitting the LoI. The EVS SWG Chairman stated that the finalization of LoI will be moved to Oct 2018. Mr. Stefan Bruhn (Dolby) stated that LoI implies a commitment and design constraints and performance requirements shall be really finalized before signing.

Mr. Stéphane Ragot (Orange) asked if the amount to be paid would be known when the LoI is finalized. Mr. Paolo Usai (ETSI) stated that in previous exercises there was some funding for characterization, and he asked if the winner would pay for IVAS characterization. He recalled that the LoI was binding in case of withdrawal to pay the same amount, and the LoI is a legal matter and the answer from legal departments may not be fast. The EVS SWG Chairman stated that is not used from the collecting funding would be used for characterization. Mr. Paolo Usai (ETSI) asked to be clear about this.
The EVS SWG Chairman summarized that the finalization of LoI would be moved for October and he suggested rewording the text to 'LoI for selection and characterization'.
Mr. Stéphane Ragot (ORANGE) asked to clarify why no qualification phase is proposed and he noticed that there could be some risks to test candidates with very different performance levels. The EVS SWG Chairman stated that qualification assumes heavy competition, he recalled that there were 12 candidates for AMR, and qualification reduced this number to 5 and selection was conducted with higher resolution; he added that, for IVAS, the number of candidates is not known until Dec. 2018. He stated that the difference between IVAS and AMR is that IVAS is much more complex, so the logic behind assuming no qualification goes along the lines of these considerations. Mr. Stefan Bruhn (Dolby) observed that including qualification would need more time, and IVAS would not make it in the target release. The EVS SWG Chairman stated that qualification settings would be much shorter, and one would have finalize IVAS-3 and IVAS-4 in Feb. or April 2018 to reach the 2019 timeframe, if there was a qualification phase. Mr. Jon Gibbs (Huawei) stated that this is a realistic time plan, he noted that the end date will slip if qualification is included, and he preferred to stick to this time plan as the number of candidates is not known. He was pessimistic to have a good set of requirements in short term.
Mr. Paolo Usai (ETSI) asked to change the date for Jan. 2019 meeting to Jan./Feb. He emphasized that it is important not to miss the Rel-16 deadline; otherwise the market will be invaded by proprietary solutions.
Conclusion:
S4-170895 was revised to S4-171034 with the following changes:
The finalization of LoI will be advanced to Oct. 2018 and the related text will be reworded 'finalization of LoI for selection and characterization'. The date of the Jan. 2019 meeting will be changed to Jan./Feb.
S4-171034 IVAS Permanent document IVAS-2: IVAS Project Plan, v0.0.2, from IVAS Co-Rapporteur (Qualcomm) was agreed without presentation.
Mr. Jon Gibbs presented S4-170898 IVAS Performance Requirements (IVAS-3) – Initial Skeleton, from IVAS Co-Rapporteur (Huawei)
Comments / questions: 

Mr. Stéphane Ragot (Orange) stated that clause 2 is not needed, as this is redundant text copied from the IVAS WID. He commented that MTSI profiles are limited to profiles 1-6 and the other ones were just contributed for EVS characterization; he suggested including also profiles reflecting not just VoLTE but also 5G NR. 
Mr. Stefan Bruhn (Dolby) stated that reference codecs were listed in a separate P-doc for EVS. Mr. Jon Gibbs (Huawei) clarified that there was some duplication with a list of reference codecs in EVS-3.

Mr. Stefan Bruhn (Dolby) stated that the reference codecs give the impression of normal codec standardization, however there is also the FS_CODVRA study item, which would tell about reference configurations. He preferred to have reference section more open, covering not only about codecs and also configurations based on the FS_CODVRA output, which will tell how 3GPP codecs work for FOA. Mr. Jon Gibbs (Huawei) clarified that this section will cover contributions and the document is just a skeleton from the co-Rapporteur.

Mr. Andre Schevciw (Qualcomm) stated that the discussion about FS_CODVRA is premature, and one has first to assess the suitability of 1st order ambisonic and then assess the suitability of 3GPP codecs, and this work has to be done.
Mr. Atti Venkatraman (Qualcomm) preferred a sequential step where 3GPP codecs are listed first and then configurations may be added in context of ambisonics.

Mr. Stefan Bruhn (Dolby) stated that IVAS will deliver a codec and a framework, and it should give a lot of service quality; he added that IVAS should be compared against what can be achieved today with existing 3GPP codecs, and he felt that it is justified to check how IVAS will compare against FS_CODVRA solutions. Mr. Andre Schevciw (Qualcomm) stated that solutions from FS_CODVRA do not exist, and it is just a study item, and this is just a premature discussion.
Mr. Stefan Bruhn (Dolby) noted that the proposed FS_CODVRA completion is Dec. 2017, which is significantly before the intended finalization of IVAS-4 (one year later). He stated that it would be strange not to consider any output from FS_CODVRA, and he highlighted the need to deliver something that makes sense in the market.
The EVS SWG Chairman asked if the text is fine as it is. Mr. Stefan Bruhn (Dolby) requested to clarify that it would not rule out other ideas and he asked to put this initial template in brackets.
Mr. Jon Gibbs (Huawei) stated that this dcument should be interpreted as a skeleton, and more stuff will have to go in this document, he was fine to insert additional codecs later. The EVS SWG Chairman asked Dolby to list the issues with this document. Mr. Stefan Bruhn (Dolby) stated that the table of reference codecs should also include provision for configurations based on FS_CODVRA. Mr. Atti Venkatraman (Qualcomm) proposed to add an editor's note, he noted that reference codecs are mono and stereo, and IVAS can provide more immersive formats. Mr. Stefan Bruhn (Dolby) preferred to follow his proposal.
Mr. Stéphane Ragot (Orange) stated that it is unclear in the list of codecs whether TBD means some other codecs are added or the listed codecs are just examples to be confirmed. He also noted that the Editor is not yet assigned for IVAS-3.
Mr. Jon Gibbs (Huawei) proposed some wording: "it is anticipated that reference configurations incorporating these codecs will be defined".
Mr. Stefan Doehla (Fraunhofer) shared the concerns from Qualcomm that it is premature to consider FS_CODVRA solutions, and he did not see what a reference configuration would be. Mr. Jon Gibbs (Huawei) stated that dual mono is a natural configuration, and it not the same as EVS. Mr. Stefan Bruhn (Dolby) was ok to refer to "dual mono and FS_CODVRA". Mr. Stefan Doehla (Fraunhofer) stated that dual mono is clear but FS_CODVRA is not defined and he preferred to rename 'high-delay codecs' to 'higher-delay codecs'.

Mr. Stéphane Ragot (Orange) requested to put the list of codecs for 'high-' or 'higher-delay' codecs in brackets, as Orange has other proposals at this meeting.
Mr. Stefan Bruhn (Dolby) was uncomfortable to agree on the current table of reference codecs, and he requested to put everything in brackets. The EVS SWG Chairman asked why AMR-WB and EVS would be in square brackets. Mr. Stefan Bruhn (Dolby) stated that AMR-WB or EVS can be used as reference but one has to have a proper procedure for the first editing version of IVAS-3 and all inputs should be treated equally. Mr. Lasse Laaksonen (Nokia) asked to agree at least on having EVS as a reference codec. Mr. Stefan Bruhn (Dolby) repeated the request to put the complete document in square brackets; he preferred to discuss all inputs and merge them in a single document. He asked to clarify how other proposals would be treated, and he could not agree upfront when related inputs had not been discussed. He recommended discussing what parts from all input documents should be merge in an IVAS document, and avoiding the salami slice approach.
The document was edited online. Mr. Jon Gibbs (Huawei) was ok to delete section 2; the EVS SWG Chairman suggested just removing the bullets. On section 3, Mr. Stefan Bruhn (Dolby) was uncomfortable to agree on the proposed text and he asked to look at all documents. Mr. Paolo Usai (ETSI) stated that a P-doc couldn’t be noted. Mr. Stefan Bruhn (Dolby) stated that he supported having an agreed version of IVAS P-docs and he suggested to put all content in square brackets and to do real online editing to have a template, he had concerns with the procedure on how to deal with contributions. Mr. Jon Gibbs (Huawei) stated that all other documents related to EVS-3 are company positions. 
Mr. Paolo Usai (ETSI) commented that the real Tdoc number for the approved WID is SP-170611 for clause 3.
Conclusion:

The EVS SWG Chairman concluded that contributions related to EVS-4 and 3 will be reviewed one by one and the group will see what can be agreed and incorporated in P-docs.

S4-170898 (v.0.0.0) was left to be revised in S4-171035 (v0.0.1).
Mr. Jon Gibbs (Huawei) was tasked to produce the next version as basis of editing.
A draft version of S4-171035 was presented and it was decided to remove references to Tdocs in clauses 2, 3, 4.

S4-171035 IVAS Performance Requirements (IVAS-3) – Initial Skeleton, v0.0.1, from Editor was agreed without presentation.
Mr. Jon Gibbs presented S4-170900 IVAS Design Constraints (IVAS-4) – Initial Skeleton, from IVAS Co-Rapporteur (Huawei)
Comments / questions:

None. (It was noted that this document is empty).
Conclusion:

S4-170900 (v0.0.0) will be revised to S4-1701036 (v0.0.1).
Mr. Stefan Bruhn (Dolby) stated that Dolby's proposal is to start from EVS-4. The EVS SWG Chairman suggested waiting until the Dolby input is reviewed.

Mr. Stefan Doehla (Fraunhofer) wondered why it is important to be editor and he stated that it does not matter who is editor of P-docs. Mr. Stefan Bruhn (Dolby) preferred to spread out editorships.
Later, Mr. Jon Gibbs presented a draft version of S4-171036.

S4-171036 IVAS Design Constraints (IVAS-4) – Initial Skeleton, v0.0.1, from IVAS Co-Rapporteur (Huawei Technologies Co. Ltd) was agreed without presentation.
Mr. Hiroyuki Ehara presented S4-170854 Proposal on requirements for IVAS Codec, from Panasonic Corporation, NTT Corporation
Comments / questions:

Mr. Imre Varga (Qualcomm) asked if WB and NB are excluded. Mr. Hiroyuki Ehara (Panasonic) had no strong opinion for excluding other bandwidths, and he emphasized that SWB should be the important bandwidth.
Mr. Jon Gibbs (Huawei) asked to clarify the proposed interoperability (e.g. IVAS encoder interoperable with EVS decoder or use EVS mono to provide IVAS services). Mr. Hiroyuki Ehara (Panasonic) stated that this is a high-level proposal and interoperability can be realized in several ways. Mr. Stefan Bruhn (Dolby) noted that that IVAS WI only requred that the solution should be interoperate with MTSI using EVS. Mr. Jon Gibbs (Huawei) asked to clarify if interoperability with EVS is SDP interoperability (i.e. negotiate EVS in case remote side supports EVS mono only) or bit-exact bitstream interoperability; he stated that this would have implications for codec designs. Mr. Hiroyuki Ehara (Panasonic) stated that SDP interoperability is tricky for multipoint or multicast cases, where one bitstream should be decoded by both by an EVS receiver and an IVAS receiver; he stated that the session is closed when the codec is changed, if SDP interoperability is used. He noted that for EVS case there is a special interoperable mode of AMR-WB, and interoperability can be resolved with this kind of solution in IVAS.
Mr. Stefan Bruhn (Dolby) replied that the EVS interoperability was intended for MTSI, which is not broadcast and thus SDP negotiation between the end points is fully possible.
Mr. Stéphane Ragot (Orange) supported the proposal to require interoperability with EVS. He emphasized that the EVS usage is specified in GSMA in such as way that the EVS codec is not used at specific bit rates in SWB (except for 13.2 kbit/s); he stated that the proposed text limited to 13.2 and 24.4 in SWB does not match the EVS configurations listed in GSMA.
It was suggested to rephrase the proposed text about interoperability. Mr. Jon Gibbs (Huawei) suggested "having interoperability with the EVS is important, the precise bit rates and nature of this interoperability are tbd". Mr. Stefan Bruhn (Dolby) noted that the wording 'is important' is not appropriate for a design constraint formulation and he requested to clarify if interoperability is at bitstream or SDP level. Mr. Stefan Doehla (Fraunhofer) referred to the WID title ("EVS Codec Extension") which implies that there is bitstream interoperability.

Mr. Hiroyuki Ehara (Panasonic) stated that he wanted to check with NTT, to clarify what type of interoperability is required.

Conclusion:

S4-170854 was noted.
It was decided to include a sentence about interoperability with EVS in EVS-4 and Mr. Hiroyuki Ehara (Panasonic) committed to clarify offline the type of interoperability proposed in this input.
Mr. Jon Gibbs presented S4-170901 IVAS Sample Rate Support, from Huawei Technologies Co. Ltd.
Comments / questions:

Mr. Stéphane Ragot (Orange) emphasized that the NB bandwidth is required because EVS configurations in GSMA include the narrowband case. It was clarified that the proposal is not about audio bandwidth, but only sample rate.
Mr. Stefan Bruhn (Dolby) stated that Dolby also support just listing 16, 32 and 48 kHz. He noted that the note from EVS-4 on informative resampling was removed. Mr. Jon Gibbs (Huawei) stated that EVS-4 was done before knowing what EVS is capable of and he stated that such note is not necessary anymore. Mr. Stefan Bruhn (Dolby) preferred to keep the note. Mr. Harald Pobloth (Ericsson) asked which parts would be added and he stated that the design constraint should not have had text implying what is an informative part of the standard.
Some online editing took place based on the original text from EVS-4.
Conclusion:

The table proposed in this contribution was edited online and left to be further reviewed in an offline editing session.
S4-170901 was noted.
Mr. Stefan Doehla present S4-170913 Formats for IVAS, from Fraunhofer IIS
Comments / questions:

Mr. Hiroyuki Ehara (Panasonic) commented on the HOA part, where a limit of 16 channels is proposed to avoid too high complexity; he stated that this requirement should be based on use cases, if the performance is sufficient with the proposed maximum number of channels. He noted that to address complexity, the order limitation is not the only approach, the HOA rendering can also be reduced and this should be defined by use case requirements. He referred to MPEG-H low complexity profile. Mr. Atti Venkatraman (Qualcomm) stated that the complexity requirement should come from the expected performance.
Mr. Stefan Bruhn (Dolby) supported Panasonic's view, he noted that the proposal of certain numbers for HOA order and number of channels for channel-based is adhoc and it is unclear hown much this is justified. He preferred to put upper limits in brackets to open the door for further discussion.
Mr. Stefan Doehla (Fraunhofer) clarified that the proposal is only to keep complexity within bounds. The maximum HOA order was discussed. It was noted that one could have 4th order with 16 channels. Mr. Stefan Doehla (Fraunhofer) stated that the input audio format should be first clarified and this depends on devices.
Mr. Stefan Bruhn (Dobly) preferred to keep upper limit (on number of channels or HOA order) open. He stated that a sensible approach might be to specify certain complexity requirements and then it would be up to proponents to find a solution to give the best possible quality.
Mr. Peter Isberg (Sony) asked to clarify regarding object-based audio, given that the IVAS WID does not mention this format. Mr. Stefan Doehla (Fraunhofer) clarified that in the WID there is some mentioning of objects, and a highly complex system that would be purely object-based should not be expected for EVS. He stated that object makes sense to support immersion; and how an object can be is open for discussion.
Mr. David Singer (Apple) noted that the number of channels needed should be based on analysis of use cases.

Mr. Stéphane Ragot (Orange) stated that one may also consider that the subwoofer is not needed by considering 5.0.4 and 7.0.4. Mr. Stefan Doehla (Fraunhofer) clarified that the channel-based formats are typically used formats and it is well known how to produce them, with lots of existing content. Ms. Holly Francois (Samsung) commented that in VR audio is often routed to the vibration module for wearable bass.
Conclusion:
S4-170913 was noted.
Mr. Atti Venkatraman presented S4-170938 Proposal for IVAS Codec Formats, from Qualcomm Incorporated
Comments / questions:
Mr. Andre Schevciw (Qualcomm) asked if stereo can be rendered if the capture is based on 4 -5 microphones. Mr. Atti Venkatraman (Qualcomm) stated that stereo is live recording to produce L/R from AB or XY or MS configurations, and one can think about dual mono, as a possible format; he clarified that the difference with ISM is that the ISM format will also receive spatial metadata, while for channel formats this information is internal.
Mr. Stefan Bruhn (Dolby) stated that it is not intuitive to separate stereo from multichannel audio. Mr. Atti Venkatraman (Qualcomm) clarified that stereo is separate because it is for simple scenarios, whil multichannel recording with 5.1 or 7.1 needs processing like microphone array. Mr. Stefan Bruhn (Dolby) did not agree with this separation, he agreed that most mobile phones will provide at least 2 microphones, but one can also connect any kind of wireless microphone that could have more capabilities than just stereo. He referred to the IVAS WID where stereo is under the channel-based audio category.

Mr. Ton Kalker (DTS) asked to clarify the intended metadata format, whether it would be new or inspired from formats like ITU-R (ADM). Mr. Atti Venkatraman (Qualcomm) explained that metada for object-based may include a large set of features (diffusiveness, gain, etc.) and for 3GPP services a subset may be relevant. Mr. Ton Kalker (DTS) had concerns that another metadata format would be defined and he noted that ADM considers diffusiveness, gain, width, height, etc. 

Mr. Jon Gibbs (Huawei) suggested linking things to complexity limits, and he stated that one approach to IVAS would be to have a flexible codec that can be scaled depending on capabilities of UE. Mr. Atti Venkatraman (Qualcomm) noted that there can be hardware limitations.
Mr. Stefan Bruhn (Dolby) asked to clarify the difference between 'independent streams of metadata' (ISM) and 'object-based audio'. Mr. Atti Venkatraman (Qualcomm) referred to the list of objectives in the IVAS WID, with use cases with independent microphones, sound sources are independent streams (e.g. multiple talkers have a close talking microphone), and if the codec could be able to code spatial information, this would serve quite well in a conferencing scenarios. He noted that one could have an array in the middle of the room and this array could provided spatial audio. Mr. Stefan Bruhn (Dolby) also referred to the IVAS WID, and stated that the input can include spatial information about sound fields and sound sources, and this covers objects with spatial metadata like orientation. Mr. Atti Venkatraman (Qualcomm) stated that ISM is a version of objects after capturing independent streams with metadata; he stated that there is no DAW that can use this metadata, where objects are pre-stored, and sound mixing engineers place objects as in gaming scenario, providing features like diffusiveness, etc. He considered here the case of a mobile terminal already getting content from live capture, with parameters present in the signal itself. He stated that what is needed is the angular location of the source. He was open to enhance use cases and augment the information in the metadata. Mr. Stefan Bruhn (Dolby) agreed to relate formats to use cases; he noted that one use case is user-generated VR content with some 'lightweight processing' as in the Fraunhofer document (S4-170913). He stated that there could be some other definitions of objects that make sense.

Mr. Stefan Bruhn (Dolby) asked if the proposal is for input or output formats. Mr. Atti Venkatraman (Qualcomm) clarified that it is for both. 

Mr. Stefan Bruhn (Dolby) asked if it is envisioned that the input could be stereo, multichannel or scene-based and the decoder capability could be only mono. Mr. Atti Venkatraman (Qualcomm) stated that input format depends on the capture, the output will depend on rendering capability, and this is very similar to bandwidths in EVS.
Mr. Stefan Doehla (Fraunhofer) asked to clarify the proposed combination of audio formats. Mr. Atti Venkatraman (Qualcomm) stated that the proposed formats (stereo, ISM...) are inspired by use cases, but one could not find a use case for a combination of multichannel and ISM. Mr. Stefan Doehla (Fraunhoer) noted that non-diegetic input (mono or stereo) could be combined with ISM.
An offline editing session was requested to see what could be retained from this input.
Mr. Stéphane Ragot (Orange) asked to clarify the proposed text on conformance related to the  mono format. Mr. Atti Venkatraman (Qualcomm) stated that instead of developing another mono codec, the IVAS codec when operating in mono format shall be conformant to TS 26.444, and the EVS codec mono part will be used, this way one can focus on extension of EVS. He added that the goal is not to spend resources to test the codec in mono, but to retain EVS mono as the core for IVAS and build on top of EVS.
Mr. Stefan Bruhn (Dolby) stated that the IVAS WID implies mono operation and a kind of interoperation to MTSI using EVS, however there is no connection that all mono modes have to be bitstream interoperable with EVS. He commented that such an interoperability constraint would have serious implications, e.g. to include all code that is part of EVS, including AMR-WB IO modes, and lots of things that would cause a lot of implementation cost.
Mr. Jon Gibbs (Huawei) stated that a key driver behind AMR-WB IO was G.718, that showed significant frame loss resilience, and there was no similar work to show benefit over EVS. He asked not to undermine EVS, and noted that a serious amount of testing would be needed to provide any potential improvement. He strongly opposed to depart from EVS for mono. Mr. Stefan Bruhn (Dolby) recalled that EVS is conditionally mandatory codec for MTSI, and IVAS is supposed to provide immersiveness, while providing mono modes for terminals with limited capabilities, he emphasized that requiring all mono modes in this codec to be identical to EVS is an important cost factor. He commented that it would be important in terms of deployment cost not to generate a codec which would start from the huge code size of EVS.
Mr. Tomas Toftgard (Ericsson) referred to the title of the WID indicating that IVAS is an EVS extension and he supporting using EVS for mono.
Conclusion:

S4-170938 was noted.
Mr. Stefan Bruhn presented S4-170939 Considerations on Design Constraints and Performance Requirements for IVAS Codec, from Dolby Laboratories Inc.
Comments / questions:

Mr. Stefan Bruhn (Dolby) clarified that the group should focus on first two columns of attached documents (the reference to the EVS TR in the last 2 columns is not relevant for design constraints).
· On audio formats:

Mr. Andre Schevciw (Qualcomm) asked why there would be a limitation to 3rd order, given the VR TR shows significant improvement with higher orders. It was clarified that numbers in brackets could be used as a starting point and should be based on complexity limits and use cases.

Mr. Atti Venkatraman (Qualcomm) did not have any issue requiring support for mono, stereo, multichannel, object-based audio, etc. He proposed to merge this input in the Qualcomm input which is more generic. 
Mr. Stefan Bruhn (Dolby) clarified that the proposal is for input formats but there is also text on decoder on how to derive mono. He envisioned that for rendering there would be further constraints.
Mr. Andre Schevciw (Qualcomm) commented that NB and 3rd order ambisonics are listed, he asked if all permutations would be tested, e.g. 3rd ambisonic with NB coding or whether certain combinations are out of scope. Mr. Stefan Bruhn (Dolby) clarified that many combinations that do not make sense are possible and one needs something testable; he stated that this would be defined in performance requirements, and design constraints could be more flexible. Mr. Andre Schevciw (Qualcomm) asked to revisit later the matrix of sampling rates and modes of operation.
· On algorithmic delay:
Mr. Atti Venkatraman (Qualcomm) stated EVS can offer stereo as dual mono at 32 ms delay, and the particular delay for stereo in EVS-4 was just a placeholder. He did not want to go backwards and revisit the delay of 32 ms after EVS standardization. 
Mr. Stefan Bruhn (Dolby) noted that multi-mono will obviously keep the delay, and that coding efficiency can be obtained by having a larger delay budget. He requested an input to justify having a lower number than 50 ms. Mr. Atti Venkatraman (Qualcomm) stated that the justification is that dual mono at 32 ms in the service, and IVAS is providing the same service.
Mr. Jon Gibbs (Huawei) stated that EVS-4 is an old document that did not anticipate VR and he preferred to have no algorithmic delay at this stage. Mr. Andre Schevciw (Qualcomm) recalled that SA1 had requirements on delay.
Mr. Hiroyuki Ehara (Panasonic) wondered if 50 ms is sufficiently lower than the audio stereo codecs (AMR-WB+ and e-AAC+), which are not low-delay codecs. Mr. Stefan Bruhn (Dolby) did not see what has changed to justify challenging the number derived for EVS; he commented that there is nothing in the IVAS WID requiring that delay has to be exactly of EVS. He stated that for VR certain aspects related to motion to sound latency are not covered and may be inserted in the design constraints.

The EVS SWG Chairman concluded that there would be a box on delay with TBD.
· On complexity:

Mr. Eric Allamanche (Apple) asked to clarify where the WMOPS number come from and how it is possible to infer complexity for capabilities that are not in EVS. Mr. Stefan Bruhn (Dolby) clarified that the numbers are based on the history of EVS standardization, at least for stereo. He recalled that there were long discussions on complexity during EVS standardization, and he stated that there are good reasons to assume that the EVS limits can apply for IVAS.
Mr. Atti Venkatraman (Qualcomm) stated that 88 WMOPS is twice AMR-WB, and EVS is not exactly 88 WMOPS; he preferred to use WMOPS numbers related to EVS, instead of AMR-WB derived numbers. He also commented that usually implementers see RAM and ROM to be data memory, and PROM is actually ROM, so the proposed combination of data memory and program memory is not right. He stated that EVS has to be carried as part of IVAS to set requirements, and more mono modes should not be developed, otherwise it would add more memory.
Mr. Stefan Bruhn (Dolby) stated that the bit-exact bitstream interoperability would cause a significant cost in terms of memory and PROM, which would require adjusting complexity numbers by large amounts upwards. He commmented that the EVS PROM is actually more than twice the design limits.
Mr. Andre Schevciw (Qualcomm) noted that for multichannel the limits of 88+n*47 WMOPS and 500 WMOPS would imply no more than 8 channels are allowed. Mr. Stefan Bruhn (Dolby) stated that the number of 500 WMOPS is for discussion, and that it may be possible to allow more channels while keeping the maximum complexity. Mr. Milan Jelinek (VoiceAge) asked if the equation 88+n*47 also applies to independent streams of objects, and in this case the complexityis half of EVS complexity per independent stream. Mr. Stefan Bruhn (Dolby) clarified that overall absolute complexity limit is the main limit and the value of 500 WMOPS is for discussion, he agreed that the complexity limits for independent streams need further work.

Mr. Moo Yong Kim (Qualcomm) stated that the number of channels in input and output should be defined, and he suggested having up to 16 channels. He also stated that complexity should include rendering. He added that for the VR use case, motion to photon should be less than 20 ms, and 6-7 ms should be considered. Mr. Stefan Bruhn (Dolby) agreed that complexity limits will have to be set for rendering; he noted that the complexity for 3rd order HOA can be reduced by reducing the number of coded audio streams. Mr. Moo Yong Kim (Qualcomm) asked to clarify that n is not the number of input channels but the number of transport channels. Mr. Stefan Bruhn (Dolby) stated that n is indeed the number of coded streams.

Mr. Jon Gibbs (Huawei) stated that it is too early to define values for complexity, based on STL 2009 WMOPS, and there is now activity to reflect SIMD, VLIW in an update of STL.

Mr. Milan Jelinek (VoiceAge) stated that 88 WMOPS is related to input and output sampling rates at 32 kHz, if 48 kHz is used numbers are different.

The EVS SWG Chairman concluded that there would be a box on complexity with TBD.

· On interoperability
Mr. Jon Gibbs (Huawei) commented that EVS-4 was 4 years old, and it was speculative before SA4 knew what EVS codec looked like, he recalled that the EVS TR was used as a basis for a lot of the work, and he did not think EVS-4 is a good basis to build design constraints for IVAS. He stated that there is a paradox to reuse EVS P-docs but to throw away EVS for mono.

Mr. Stefan Bruhn (Dolby) recalled how design constraints were formulated even for AMR-WB or AMR, and he indicated that the proposal just followed a similar pattern. He stated that the bit-exact interoperability would imply a huge price, and he referred to the EVS characterization TR where the PROM figure is more than 100% above design limits, and it is fair to ask if this excess memory is justified. He did not see in the IVAS WID a strong mandate that any mono operation mode must be bitstream interoperable with EVS codec, as the a solution should only ensure interoperability to EVS which can be achieved in SDP/RTP.

Mr. Stéphane Ragot (Orange) asked to clarify if the proposal is to retain only the useful part of EVS to build IVAS and things like AMR-WB IO, VBR are removed, so there is no bitstream level interoperability, and even if EVS and IVAS bitrates match (e.g. 13.2 or 24.4) they could be non-interoperable. Mr. Stefan Bruhn (Dolby) stated that the EVS codec contains a lot of very good technology, and many things can be reused in IVAS for mono core coding, but there may be further optimizations and new tools. He highlighted that requiring mono core operation modes to be bit-exact would be an undue technical limitation. Mr. Jon Gibbs (Huawei) stated that the final bullet of the IVAS WI objectives would not be satisfied. Mr. Stefan Bruhn (Dolby) stated that the IVAS WID only refers to a solution, not the codec, and he stated that Dolby's view is to provide interoperability by SDP. He stated that the IVAS would be a derivative work of EVS, reusing tools so this can be viewed as an extension.

Mr. Jon Gibbs (Huawei) stated that the proposed text on interoperability is not agreeable to Huawei, and he preferred the text of the input from Panasonic and NTT. This was left for offline drafting. 
· On frame length:
The proposal of 20 ms was agreed.
· On JBM:

Mr. Atti Venkatraman (Qualcomm) asked to verify if the clause in T 26.114 is correct.

Mr. Jon Gibbs (Huawei) stated that the JBM in EVS may be a useful ground to build the IVAS JBM. Mr. Atti Venkatraman (Qualcomm) suggested adding note like "JBM solution in 26.448 may be used". He noted that the EVS JBM might not meet requirements defined in TS 26114.
Mr. Eyal Shlomot (Huawei) did not believe that JBM requirements in TS 26.114 are as a good as they should be, and he referred to examples where those requirements do not reflect real-world examples. He invited to look more carefully at JBM requirements in TS 26.114. Mr. Stefan Bruhn (Dolby) stated that an input is needed to have a change request to TS 26.114, and the JBM solution in EVS may be good but it is just recommended. He preferred to keep a reference to requirements in TS 26.114.

Mr. Stefan Doehla (Fraunhofer) stated that the methodology is valid for codecs specified so far, and studies are needed to see if the design constraint on JBM is still applicable. He stated that it is premature to take a requirement from EVS-4 and something better could be proposed.

It was suggested to have the text from EVS-4 in a note, and he suggested referring on the potential use of 26.448.

The EVS SWG Chairman concluded that the JBM box will be included. The text was left for offline drafting.
· On rate switching:
Mr. Atti Venkatraman (Qualcomm) stated that the parameter would be useful for IVAS, but it would require rewording and he suggested putting the proposed text in brackets.

Mr. Jon Gibbs (Huawei) had concerns about the mono coding mode because it was not clear whether mono modes are bit-exact or not, and there could be potentially changes to the rate switching part.
The EVS SWG Chairman concluded that there would be a box on rate switching with the proposed text in brackets.

· On PLC:

Mr. Jon Gibbs (Huawei) stated that EVS was designed as a robust codec, and one cannot do any PLC, and he insited on the need to be on par with EVS performance. Mr. Stefan Bruhn (Dolby) preferred to separate between design constraints and performance requirements.
The EVS SWG chairman asked if the proposed text and box can be agreed. Answer: yes.
· On RTP payload format

The proposed text and box were agreed.
· On DTX:

Mr. Jon Gibbs (Huawei) stated that the first paragraph is ok and other parts should be tbd. Mr. Atti Venkatraman (Qualcomm) stated that 3rd bullet on the SID update rate still makes sense. 

The EVS SWG Chairman concluded that the first paragraph and last bullet were agreed.
· On output gain limitation:

It was noted that output gain control for VR is tbd. Mr. Jon Gibbs (Huawei) preferred to see this box in brackets or tbd. 
Mr. Milan Jelinek (VoiceAge) stated that the first sentence was still relevant, and codec should not amplify the input signal. Mr. Stefan Doehla (Fraunhofer) stated that this requirement may depend on formats, and in case of e.g. downmix of a large number of channels to mono it may be questionable.

It was concluded to start with an empty box.
Conclusion:
The agreements listed above were left to be included offline in a draft revision of EVS-4.

S4-170939 was parked (as the performance requirement part was not presented, only proposals for design constraints were presented).
Mr. Atti Venkatraman presented S4-170943 Proposal for IVAS Codec Design Constraints on Bit Rates and Operating Points, from Qualcomm Incorporated
Comments / questions:
Mr. Stéphane Ragot (Orange) emphasized again the need to be consistent with EVS configurations defined in GSMA to avoid transcoding, and he stated that the proposal of bitrates have to be changed to reflect that some configurations start at 5.9-VBR, so the proposal would force operators to include transcoding. He commented that the same applies for NB bandwidth that needs to be supported to avoid transcoding with EVS. He stated that it would be good to check if the bit rates are optimized for 5G RAN.
Mr. Atti Venkatraman (Qualcomm) stated that this is a very good point about IR.92, and he agreed that 5.9 VBR should be included to avoid transcoding. He noted, regarding bit rate alignment with 5G RAN, that 5G RAN is discussed considering that 5G will be able to support EVS and bearers are optimized for EVS bit rates. He was confident that there will be optimal TBS for IVAS in 5G. He was ok to include NB bandwidth support.
Mr. Stefan Bruhn (Dolby) asked if the proposed bit rates are gross or net bit rates. He stated that it is not clear if stereo or other formats can be transported without ambiguity at 24.4 or other rates.

Mr. Atti Venkatraman (Qualcomm) stated that it is a design choice to see at what bit rate a format can be coded and performance requirements will specify if 24.4 stereo needs to be supported. He commented that the distinction between existing mono in EVS and IVAS is related to interoperability and the way to deliver such a solution is a design choice. He commented the nature of bit rates (gross or net) is not relevant and is outside the scope of IVAS-4.

Mr. Stefan Bruhn (Dolby) asked how this would work if there are competing mono and stereo modes at the same bitrate and bit-stream interoperability is required.
Mr. Atti Venkatraman (Qualcomm) gave the examples of EVS with SWB starting at 9.6 and FB at 16.4 kbit/s, he stated that the operation modes are a design choice and some requirements can be defined in IVAS-3. 
On bitrates, Mr. Atti Venkatraman (Qualcomm) stated that one has to keep in mind that bitrates will impact the number of operating and testing points and IVAS should keep this at the level of EVS. 
Mr. Stefan Bruhn (Dolby) asked to clarify why bit rates are split from 7.2 to 24.4 kbit/s then from 32 to 256 kbit/s and he commented that the rate switching proposal is similar to the Dolby proposal. Mr. Atti Venkatraman (Qualcomm) stated that the lower rates are from IR.92 (except 5.9), and he stated that these rates fit optimal TBS up to 24.4.
Some inline editing took place based on this input. It was proposed to remove the wording 'VoLTE bit rates' and the rate switching text. The proposed text was edited:

"The IVAS codec shall support source coding of various audio formats (e.g. mono, stereo, multichannel, scene-based audio, independent streams w/metadata) 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 kb/s [max TBD] to provide support for a reange of service capabilities, e.g. from mono to stereo to fully immersive audio encoding/decoding/rendering.
Note: the gross bit rate supported in the DTX/CNG/SID operation is [TBD]"
Mr. Andre Schevciw (Qualcomm) asked if the bit rates include metadata. Mr. Atti Venkatraman (Qualcomm) clarified that metadata is included and similar to FB that is not supported in EVS at 13.2 kbti/s if any audio format is not supported in IVAS it would not be available at a given bit rate.
Mr. Stefan Bruhn (Dolby) stated that the feasibility information on what formats are supported is important before agreeing on bitrates. Mr. Atti Venkatraman (Qualcomm) answered that what is supported at what bit rate is out of scope of IVAS-4 and capabilities belongs to performance requirements (e.g. 13.2 mono, 13.2 independent streams, etc.).
Mr. Jon Gibbs (Huawei) suggested improvement of text or putting brackets. Mr. Stefan Bruhn (Dolby) preferred to clarify issues and understand implications before moving into online editing, and he preferred to have the proposal in brackets. Mr. Atti Venkatraman (Qualcomm) asked Dolby to provide enhancements or reasons for disagrement.
Mr. Stefan Bruhn (Dolby) asked if the proposed bit rates are gross or net bit rates. Mr. Atti Venkatraman (Qualcomm) recalled gross bit rates are including header, so the proposal is for net bit rates. Mr. Stefan Bruhn (Dolby) state that if net bit rates are proposed and headerless payload format is needed the proposal is not clear and incomplete.
The proposal on bit rates was edited online to list all bit rates with a note:

"Note: As implemented in EVS, the bit rates below and including 24.4 kb/s are gross and they are net bit rates above 24.4 kb/s"
Mr. Stefan Doehla (Fraunhofer) suggested clarifying that the input formats are defined elsewhere in IVAS-4.

The proposal for bitrates was further edited and the bit rate of 5.9-VBR was added. Mr. Stefan Bruhn (Dolby) requested to put 5.9-VBR in brackets.
Mr. Jon Gibbs (Huawei) asked why the algorithmic delay would not include the renderer. Mr. Atti Venkatraman (Qualcomm) stated that there is no renderer for mono-mono, stereo-stereo, and he suggested considering at SA4#96 what is a reasonable requirement for the renderer. Mr. Stéphane Ragot (Orange) disagreed with the proposal from Qualcomm to exclude rendering from the algorithmic delay and he was ok to revisit this topic at SA4#96.

Mr. Atti Venkatraman (Qualcomm) stated that there is no need for renderer in some cases and when it is used for immersive formats, one can have rendering at additional delay, but he did not want to have rendering delay when not applicable.
Mr. Milan Jelinek (VoiceAge) commented that it is not good to have wording like 'similar to' for delay constraints.
Mr. Stefan Doehla (Fraunhofer) commented that the audio bandwidth in 3GPP SA4 is not what is listed (e.g. 50-7000 Hz in WB). Mr. Jon Gibbs (Huawei) explained that the formulation edited offline refers to frequency masks defined for EVS.
Conclusion:
Part of this input were edited online and let to be considered in brackets for inclusion in EVS-4.

S4-170943 was noted.
Mr. Stéphane Ragot presented S4-170942 Proposals for IVAS design constraints and performance requirements, from ORANGE
It was suggested to focus the discussion only on new topics that were not addressed in previous inputs to save time (NB and 8kHz sampling, binaural rendering with HRTF interface, and MPEG-H reference codec). 
Comments / questions:
The EVS SWG Chairman suggested discussed the 8kHz case at the next meeting. Mr. Jon Gibbs (Huawei) noted that 16 kHz input and output can still reproduce NB.
Mr. Andre Schevciw (Qualcomm) stated that SOFA is a good idea, and it is deployed, but he was not sure to limit it to HRTF and he asked to consider BRIR also.
Mr. Jon Gibbs (Huawei) did not envision how to use MPEG-H for comparison, as the encoder is not specified, and the use cases are conversational; he agreed that radio profiles will be augmented.
Conclusion:
S4-170942 was noted.
Later, the performance requirement part from S4-170939 was presented.
Comments / questions:

It was clarified that, as EVS codec is now available, dual mono of EVS could be used to define a performance anchor, which would avoid self-referencing. 
Mr. Stefan Bruhn (Dolby) stated that one may discuss the feasibility of providing some operation mode, e.g. stereo at 13.2 kbit/s.

Mr. Jon Gibbs (Huawei) stated that the delay requirement is not yet agreed, so there are several unknowns to define before starting performance requirements. Mr. Stefan Bruhn (Dolby) explained that the porposal is just a starting point.

Mr. Stefan Doehla (Fraunhofer) stated that the fundamental issue of the mono requirement should be solved first. Mr. Stefan Bruhn (Dolby) did not agree on such dependency. The EVS SWG Chairman stated that stereo should perform better than mono and mono quality is not know it is difficult to define stereo performance requirements. Mr. Stefan Bruhn (Dolby) noted that if one assumes mono as bit exact to EVS modes, the original stereo performance requirements can be used. He added that if there is no interoperability there stereo performance requirements could still be similar to EVS in dual mono.
Conclusion:

The performance requirement part of S4-170939 was noted.
6 CODVRA

Mr. Tomas Tofgard presented S4-170880 FS_CODVRA: Proposed Time Plan v.0.0.1, from FS_CODVRA Rapporteur (Ericsson LM)
Comments / questions:
The adhoc in Santa Clara and the completion date of FS_CODVRA were discussed. Mr. Stéphane Ragot (Orange) stated that Orange would not be able to participate in FS_CODVRA in Santa Clara and he asked if other options could be considered (e.g. telcos). 

It was recalled that FS_CODVRA will produce CRs to the VR TR to recommend which specifications to update in consecutive work item, and the related schedule was very tight to allow a work item to be completed in Rel-15.

Conclusion:

S4-170800 was revised to S4-171047 (v0.0.2).

Mr. Tomas Toftgard presented S4-171047 FS_CODVRA: Proposed Time Plan v.0.2, from FS_CODVRA Rapporteur (Ericsson LM)
Comments / questions:

Mr. Stéphane Ragot (Orange) preferred that the Santa Clara meeting had no power of agreement from SA4 as this was just an adhoc and some delegates could not participate.

Mr. Jon Gibbs (Huawei) stated that if FS_CODVRA cannot be finalized in SA4#96, a practical way would be to delay the completion to the Japan meeting. It was suggested to consider also telcos.

Mr. Andre Schevciw (Qualcomm) stated that FS_CODVRA is driven by subjective tests, which requires to have labs and time in such short time frame.

The EVS SWG Chairman asked which delegates could be in the Santa Clara meeting and which work items should be added to the adhoc agenda. Mr. Jon Gibbs (Huawei) stated that the time is too short to make the adhoc worthwhile, so he preferred to have no audio dealt in this adhoc. Mr. Stefan Bruhn (Dolby) shared the same view, that there is too little time between meetings to really make good contributions.

The EVS SWG Chairman concluded that the group preferred to have no audio WIs addressed in the Santa Clara adhoc, but conference calls could be set up to progress the work.

The deadline for submission and necessary verification of CRs by edithop were discussed. It was concluded that the finalization of FS_CODVRA would be postponed until SA4#97, with no call for CODVRA.
Mr. Stefan Döhla asked if the option to finalize the study at the November meeting is ruled out.

Mr. Tomas Toftgård answered that this is of course still an option to consider.

The EVS SWG Chairman said that the time plan will not be seen in the SWG and the FS_CODVRA Rapporteur will make a proposal to be presented at the plenary.
Conclusion:
There was preference to have no audio topics in the Santa Clara Ad-Hoc. The FS_CODVRA finalization was shifted to SA4#97 (February 2018). Mr. Tomas Toftgard (Ericsson) was taked to update the time plan accordingly.
S4-171047 was revised to S4-171067.

S4-171067 will be forwarded to SA4 plenary without presentation in the EVS SWG.

Mr. Tomas Toftgard presented S4-170881 Considerations on assessment of suitability for ambisonics coding using existing 3GPP speech and audio codecs, from Ericsson LM
Comments / questions:
Mr. Stéphane Ragot (Orange) asked to clarify the relationship to LiQuImaS. He asked if the simulation of head rotation is really representative of the real judgment of HMD testing with head tracking. Mr. Tomas Toftgard (Ericsson) stated that LiQuImaS could bring some input to FS_CODVRA which could be based on previous test methods. He clarified that it is not clear whether the effect of head tracking can be well simulated.

Mr. Moo Yong Kim (Qualcomm) stated that the collaboration with LiQuImAS is important as ambisonics cannot be played without proper rendering, so it is important to determine which renderer should be selected, which is big task. Mr. Tomas Toftgard (Ericsson) stated that there are general methods on how to render ambisonics, FS_VR TR can report test results using rendering to evaluate the suitable of 3GPP codecs for ambisonics and show that rendering is working; he stated that it is ffs to find a good renderer.

Mr. Stefan Bruhn (Dolby) supported this contribution to have a list of audio material to be considered and he suggested to cover at least most of the types of item to get representative test results. He suggested discussing if methodologies should use reference conditions and if suitable reference conditions can always be defined (e.g. for binaural rendering). It was noted that if test results are reported without crosscheck and validation it may be difficult to interpret conclusions.

It was noted that LiQuImAS also target Rel-15 and tries to build a methodology to evaluate immersive services which can be used to verify the WI solution (after FS_CODVRA).

Mr. Tomas Toftgard clarified that the intention was to have this input for agreement, for inclusion in TR 26.918.

Mr. Paolo Usai (ETSI) asked what methodologies will be used (e.g. ACR, DCR, P.SAT, ...). Mr. Tomas Tofgard (Ericsson) stated that all of them could be used in FS_CODVRA.

Conclusion:

S4-170881 was revised to S4-171048.

Later, Mr. Tomas Toftgard presented S4-171048 Considerations on assessment of suitability for ambisonics coding using existing 3GPP speech and audio codecs, from Ericsson LM
Comments / questions:
It was commented that the text of head rotation simulation at the end of clause 3.2 is speculative and it was requested to put it in brackets.

Mr. Milan Jelinek (VoiceAge) commented on the text added in clause 3.3 and he asked to revise this text. Mr. Andre Schevciw (Qualcomm) requested brackets in clause 3.3.

Mr. Stefan Bruhn (Dolby) suggested not spending time on a Tdoc that will not be reused; he preferred to keep the door open for more time to get to some language that is agreeable which could be reused in a TR or later for LiQuImAS. 

Mr. Tomas Toftgard (Ericsson) preferred to a CR to TR 26.918 for the next meeting. Mr. Andre Schevciw (Qualcomm) disagreed to have this text in a TR. Mr. Stefan Bruhn (Dolby) stated that the input could make sense on methodologies applied for deriving these studies and one would have to avoid any conflict with the existing TR test. Mr. Andre Schevciw (Qualcomm) did not think the agreement on the test methodology is in the scope of the TR.

Brackets were inserted online.
Conclusion:

Square brackets will be inserted in clauses 3.2 (end of second paragraph) 3.3, 3.4 (last two sentences), and with these changes this document could be agreeable.
S4-171048 was revised to S4-171068.

S4-171068 Considerations on assessment of suitability for ambisonics coding using existing 3GPP speech and audio codecs, from Ericsson LM was agreed without presentation (where text in brackets in not agreed).

Mr. Stefan Bruhn presented S4-170937 Encoding First-Order Ambisonics with HE-AAC, from Dolby Laboratories, Inc.
Comments / questions:

The EVS SWG Chairman asked which use cases (wrt TS 26.918) are targeted in this test. Mr. Stefan Bruhn (Dolby) clarify that this input is addressing streaming scenarios, such as user-generated content or content encoding in the network.

It was clarified that two independent stereo codecs are used, which double the bit rate.

Mr. Eric Allamanche (Apple) noted that the preprocessing converts the input to A-format, he stated that the main problem with FOA (B-format) is that the X component is the sum of all A components, so there is an imbalance of signals levels compared to A format. He added that for live recording using FOA (like Ambeo) the microphone is A-format (4 capsules), but there is a specific plugin and filters calibrated by the manufacturer, so B-format is preferred for this kind of capture devices.

Mr. Stefan Bruhn (Dolby) stated that one message of this document is to be careful in applying stereo codecs and using B-format as direct input can lead to problems.

Mr. Eric Allamanche (Apple) stated that personalized HRTFs were not used however he did not expect differences because version are compared to a binaural version of the reference; he asked how binaural compares to stereo, and he asked for results for plain stereo without HOA and matrixing. It was noted that using non-personalized HRTF can lead to a coloration effect.

Mr. Ton Kalker (DTS) asked to describe the type of ambisonic decoder used in this work (e.g. normal linear) as that could have impacts, just like HRTFs.

Mr. Stefan Doehla (Fraunhofer) noted that there was no head rotation, and he asked how this would have been if split at different positions, with stereo pairs in front and in back. Mr. Stefan Bruhn (Dolby) explained that the kind of matrixing is just one approach.

Mr. Andre Schevciw (Qualcomm) stated that the referene has already a level of degradation, as the input is only 7.1.4 system, and in VR one can use a much higher speaker count. He asked how results would look when compared to better references like HOA or panned objects.
It wa noted that the influence of visual cues could also be studied for VR.

Mr. Tomas Toftgard (Ericsson) asked to describe in more details the ambisonic decoding / rendering, and loudspeakers in rendering.

Mr. Moo Yong Kim (Qualcomm) commented on Table 1, and he stated that downmix usually converts the input format to for instance 4 channels; he stated that the normal way would be to have a soundfield or HOA microphone mike or sphercial harmonics. He stated that if 16 channels are downmixed to 4 channels, the quality is already bad. He also stated that 192 kbit/s is qui high and he ask to clarify the use case assumed for different bit rates and quality levels.

Mr. Peter Isberg (Sony) asked to describe the source material in more details (how it was recorded, produced, where the channels come from...).

Mr. Stefan Bruhn (Dolby) committed to provide further information based on the requests expressed on this document.

Conclusion:

S4-170937 was revised to S4-171064.

Later, Mr. Stefan Bruhn presented S4-171064 Encoding First-Order Ambisonics with HE-AAC, from Dolby Laboratories Inc.
Comments / questions:

Mr. Peter Isberg (Sony) asked to provide more details on the recordings used for input signals. It was clarified that one subset used move clips, professionally created sounds, that one cannot generate synthetically, real recordings were mixed, so it is hard to describe samples; the samples were not direct microphone signals and there was an authoring stage.

Mr. Moo Yong Kim (Qualcomm) stated that 7.1.4 was recorded and synthetically generated, and the mixing domain to FOA is synthetic. He asked if signals capture by soundfield or eigenmike could be used in the same test. Mr. Stefan Bruhn (Dolby) stated that this is a design choice of the test.

Mr. Stefan Doehla (Fraunhofer) asked to clarify what is the goal of this document. Mr. Stefan Bruhn (Dolby) clarified that the goal is to contribute to the study item and that the provided study was well within the scope of the study item description. In addition it was technically interesting to ask how to apply FOA with one of the 3GPP codecs. He noted that the same test could have done with EVS. He emphasized that the purpose of the study is to see what can be a poor man's solution to have an ambisonic impression in a very short-time frame. He noted that things are happening around FOA with lots of OTT offerings, and ambisonics or VR are happening and it is important to give a message from 3GPP 

Mr. Andre Schevciw (Qualcomm) commented that one issue is the reference being 7.1.4, and he stated that there needs to be more work. He noted that e-AAC+ and HE-AAC are used interchangly and he requested to harmonize the text.

Mr. Jon Gibbs (Huawei) preferred not to agree on this document at this meeting if the text in the draft CR for FS_CODVRA is agreed only in the next SA4 meeting.

Mr. Atti Venkatraman (Qualcomm) commented on conclusions; he stated that 2 stereo codecs were applied on A-format and not B-format. He requested to fix some inconsitencies (two AAC streams on B-format are not good because of phase issues, but a front-end is not necessary for FOA, 4 streams could be coded either with 2 stereo or 4 mono).

Conclusion:

S4-171064 was noted.

Mr. Tomas Toftgard presented S4-170946 Draft CR to TR 26.918 on Subjective assessment of different orders of Ambisonics, from Ericsson LM
Comments / questions:

Mr. Paolo Usai (ETSI) had formal comments on reference 65 and on figure 6.3 which is not visible.

Mr. Jon Gibbs (Huawei) asked what was the benefit of the variant of MUSHRA with localization. Mr. Tomas Toftgard (Ericsson) explained that Ericsson has experience in testing different attributes in the same test, and the main thing is to assess spatial accuracy but also something else that is not reflected in the spatial accuracy score. It was clarified that the test took around 1 hour per subject.

Mr. Stefan Bruhn (Dolby) asked why the reference is not an auditory reference directly rendered to loudspeakers. Mr. Moo Yong Kim (Qualcomm) stated that one way is to play a mono source and generate HOA at this elevation and ask if it coincides with this mono; he stated that the proposed test methodology is quite nice, but the test is based on synthetic HOA contents. He discussed the relationship between FS_COVRA and LiQuImAS; Mr. Tomas Toftgard (Ericsson) stated that FS_CODVRA would collect material that can be useful for LiQuImAS.

Mr. Andre Schevciw (Qualcomm) commented on localization, he stated that the localization of FOA is not wrong, but there is a much higher standard deviation because the source is much wider. He stated that spatial quality may be more conclusive. Mr Tom Toftgard (Ericsson) clarified that test did not evaluate just position but also spatial blur and all other aspects were included in the overall score.

Mr. Stefan Bruhn (Dolby) commented that the input material selection is limited (with moving speakers, etc.) and it is a good test case to amplify differences between different ambisonic orders but it may not be conclusive to judge how much difference there is between orders. Mr. Tom Toftgard (Ericsson) commented that the test should be completed with immersive capture of scenes.

Mr. Stefan Doehla (Fraunhofer) asked if the creation of different ambisonic orders was done from one common format or rendering; he asked to clarify how stereo was obtained via ambisonic domain. Mr. Tomas Toftgard (Ericsson) explained that stereo is obtained by pseudoinverse rendering with only 2 channels.

Mr. Moo Yong Kim (Qualcomm) supported the content used in this input; he commented that in terms of localization broadband noise provide best localization.

Conclusion:

S4-170946 was revised to S4-171062.

Mr. Tomas Toftgard presented S4-171062 Draft CR to TR 26.918 on Subjective assessment of different orders of Ambisonics, from Ericsson
Comments / questions:

Mr. Jon Gibbs (Huawei) stated that the group will progress this work in SA4#96 and proposed to postpone and take a look at the CR. He stated that further inputs should be produced.

Mr. Stefan Bruhn (Dolby) stated that the study is self-contained. He stated that there may be a further CR, and preferred not to keep things open.

Mr. Stefan Doehla (Fraunhofer) asked whether the FS_CODVRA will be a single CR to the VR TR. It was clarified that there could be several CRs.
Mr. Tomas Tofgard (Ericsson) proposed to agree on this draft CR. Mr. Stefan Bruhn (Dolby) supported agreeing this CR.
Conclusion:

S4-171062 was agreed.

7 FS_EVS_FCNBE

Mr. Fabrice Plante presented S4-170821 Proposed timeplan for FS_EVS_FCNBE (v.0.0.1), from Intel
Comments / questions:
The EVS SWG Chairman noted that there is no milestone to propose the TR for information.
Mr. Dave Singer (Apple) proposed to have initial criteria for conformance to be added to the Dec. 2017 telco agenda to allow for iterations and refinement.

Mr. Jon Gibbs (Huawei) noted that the Feb. 2018 box would have "refine criteria".

Conclusion:

Mr. Fabrice Plante was task to revise the time plan according to comments.

S4-170821 (v0.0.1) was revised to S4-171050 (v0.0.2).

Later, 

Mr. Fabrice Plante presented S4-171050 Proposed timeplan for FS_EVS_FCNBE (v. 0.2), from Intel
The time plan was revised to insert "initial proposal of conformance criteria" in telco (Dec.) and "refine criteria" for Feb. 2018.

Comments / questions:

It was suggested to have the date for Dec. 2017 telco.

The group agreed on: Dec. 18, 2017, 17:00-19:00 CET, host: Intel.

Conclusion:

S4-171050 was updated with a telco on Dec. 18, 2017 (17:00-19:00 CET), host: Intel.

S4-171050 (v0.0.2) was revised to S4-171066 (v0.0.3). 

S4-171066 Proposed timeplan for FS_EVS_FCNBE (v. 0.3), from Intel was agreed without presentation.

Mr. Fabrice Plante presented S4-170822 Skeleton TR 26.843 Study on non bit-exact conformance criteria and tools for floating-point EVS codec v.0.0.1, from Intel
Comments / questions:

It was noted that Annex A should be removed.

There was some discussions on where to capture investigation results. It was foreseen that multiple results could be inserted in the TR based on received contributions.

Mr. Atti Venkatraman (Qualcomm) stated that POLQA verification is one method, several compilers can be used to evaluate the POLQA method, and all results would be captured under POLQA verification chapter. For the interoperability in clause 7 he emphasized the need to make sure that inter-float compiler is also captured and not only fixed-float.

Mr. Stéphane Ragot (Orange) proposed to consider the case of changing the EVS codec code on purpose and to check if the conformance tools are able to detect changes when they make a noticeable difference. Mr. Dave Singer (Apple) stated that some test vectors are needed so that some should pass and some should fail to check the merit of the conformance.

Mr. Stefan Bruhn (Dolby) asked to include coverage assessment, he stated that there might arise issues if the coverage of certain modules is not sufficient (e.g. one cannot reliably conclude the function of this module is really safe, it would influence the conformance method).

Mr. Fabrice Plante (Intel) stated that the code can be changed to make sure conformance is catching it, he noted that the test vectors may have to be changed to make sure that the compiler is going into a part of the code. 

Mr. Jon Gibbs (Huawei) preferred not to start upfront to anticipate every possible failure situation. He emphasized that source code changes are not allowed and the code from TS 26.443 will be compiled as is.

It was recalled that the conformance test is a self-test.

Mr. Dave Singer (Apple) recommended defining two sets: verification vectors to validate the methodology, and test vectors to pass conformance.

Mr. Stefan Doehla (Fraunhofer) warned that the conformance test may reveal some code could be optimized away or some unexpected behaviour might need to be addressed in CRs to fix issues.
Mr. Atti Venkatraman (Qualcomm) asked how the float conformance would be affected if there is a CR to TS 26.443, he stated that some threshold may not be met anymore. He recalled that CR to EVS in SA4#93 had to be withdrawn because there was significant quality degradation that was not detected by POLQA. It was noted that criteria may have to be verified and test vectors would be updated.

Mr. Dave Singer (Apple) stated that it was observed that float code has a varying behaviour depending on compiler settings and even from run to run. He stated that it would be good to work on the float code to reduce this variability and make the floating-point code more determinstic.

Mr. Stefan Doehla (Fraunhofer) stated that the threshold may be increased if there is additional variability or reduced if the code is made more portable.

Mr. Fabrice Plante (Intel) stated that this discussion of conformance is premature and the group is not there yet and a conformance method is needed first.

Mr Atti Venkatraman (Qualcomm) asked how the compliance of different versions of TS 26.443 would be verified and what to do when CRs to 26.443 are coming.

Mr. Paolo Usai (ETSI) asked to add v0.0.1 in history and he requested to use the TR tile from the WID approved in SA#77 (see SP-170618).

Conclusion:

S4-170822 was agreed.

The title will be changed according to the WID and version should be corrected.

Mr. Eric Allamanche presented S4-170839 Results with EVS Float standard on macOS, from Apple (UK) Limited
Comments / questions:

Mr. Jon Gibbs (Huawei) expected that agressive compiler optimizations would cause problems and he referred to the definition of Ofast including "unsafe math operations". Mr. Eric Allamanche (Apple) stated that unsafe math operations are misnamed (certains IEEE precision exceptions are handled in different ways, and compiler can bypass these checks and continue execution); he was not convinced that Ofast should cause degradations.
Mr. Dave Singer (Apple) stated that the reference floating-point code should be as robust as possible. 
Mr. Ton Kalker (DTS) stated that the biggest problem is that Ofast depends on compiler versions.
Mr. Fabrice Plante (Intel) noted that there are two contributions showing that one can flag some differences in output and one could see if this is the only tool needed for floating-point conformance. Mr. Stéphane Ragot (Orange) stated that the verification may be extended to float-float, for instance using the reference executable for floating-point (e.g. using the "wine" tool on Mac). He asked if the proposed tool is really sufficient for conformance and he asked if the subjective quality of samples with max difference was checked. Mr. Eric Allamanche (Apple) confirmed that listening to outliers did not show any difference. He noted that there are other tools than POLQA that could be used, for instance on decoder side based on conformance for MPEG decoders, and more results could be expected.

Mr. Atti Venkatraman (Qualcomm) commented on the reported testing with average values, he proposed to consider 95% percentile or other statistics. Mr. Eric Allamanche (Apple) agreed that standard deviation was missing but he highlighted that the max values are in the table.
Mr. Atti Venkatraman (Qualcomm) commented on the audio corpus. Mr. Eric Allamanche (Apple) clarified that they used mixed material from other 3GPP codecs, and took samples from the database used for the floating-point verification test, so the test ran over several days. He also clarified that typically POLQA scores were computed on individual segments, but he had not the detailed description of the procedure that was used.
It was noted that speech files in P.501 are now defined for several languages with 4 talkers par language which provides quite good coverage.

Mr. Atti Venkatraman (Qualcomm) asked to clarify the degradations due to Ofast as some test cases had big max deviations than others. Mr. Eric Allamanche (Apple) stated that they are investigating what is happening for Ofast, and there were some saturations in some segments. Mr. Atti Venkatraman (Qualcomm) recommended verifying against both fixed-point and floating-point.

Mr. Stefan Bruhn (Dolby) asked if there was any depency on various bit rates or modes; he stated that at low bit rates there are more decisions than at higher rates where mostly MDCT coding is used which should be less sensitive. Mr. Eric Allamanche (Apple) clarified that the test focus on bit rates below 24 kbit/s only in WB and SWB cases. He also mentioned that a bug was uncovered in the reference code that was reported back.
Conclusion:
S4-170839 was noted.
Mr. Fabrice Plante presented S4-170899 pCR EVS_FCNBE: draft update to TR, from Intel
Comments / questions:
There was some discussion on whether this input is a pCR or not, including revision marks.
Conclusion:

S4-170899 was agreed.
The proposed text was left to be inserted in S4-171063 (TR 26.843).
Later, Mr. Fabrice Plante presented S4-171063 Draft TR 26.843 Study on non bit-exact conformance criteria and tools for floating-point EVS codec v.0.0.2, from Intel
Comments / questions:

None.

Conclusion:

S4-171063 was agreed.

Mr. Fabrice Plante presented S4-170841 FCNBE: Decoder Methods, from Intel
It was noted that there is an error for cepstral distortion and it is suggested to change the title to spectral distortion.

Comments / questions:
Mr. Peter Isberg (Sony) clarified that in the text box defining the cepstral distortion, the logarithm can be removed.

Mr. Stéphane Ragot (Orange) asked if other decoder methods (as mentioned previously by Apple) could be added. Mr. Eric Allamanche (Apple) stated that MPEG decoder conformance typically relies on the maximumu number of LSB deviations, and this criteria works well for MDCT, but when there is coding noise like in SBR or IGF method, in this case, the time signal cannot be used.
Mr. Atti Venkatraman (Qualcomm) requested to clarify the segmental SNR (where PTST is used? and how is TSNR derived?). He asked how relevant to test only the decoder in a conversational use case, he emphasized that this is not a PSS specification where only the decoder is used. He stated that when testing with POLQA one also evaluate the decoder. He stated that adding decoder methods puts a burden on top of the encoder methodology.
Mr. Fabrice Plante (Intel) stated that decoder tests check how similar is output to fixed-point, and this is close to bit-exactness. He clarified that the decoder can have criteria closer to bit exactness, while for the encoder some other tools are needed. He disagreed that decoder methods are an extra burden, he stated that these tools are important and more accurate.
Mr. Stéphane Ragot (Orange) supported including decoder tools.

Mr. Peter Isberg (Sony) noted that for the encoder conformance one can use the reference decoder. Mr. Atti Venkatraman (Qualcomm) asked in which scenarios float conformance would standardize only the encoder part, he stated that one needs to verify both float encoder and decoder.
Mr. Eric Allamanche (Apple) stated that all combinations need to be checked (encoder, decoder and encoder+decoder). He emphasized that the encoder is a highly non-liner process, with lots of thresholds, and the decoder is more predictable, and using more mathematical methods help implementers to contain the maximum deviation more than what POLQA would provided. 
Mr. Stefan Doehla (Fraunhofer) stated that Qualcomm's concerns deal with the work item phase while now SA4 is only doing the study and looking at methods.

Mr. Fabrice Plante (Intel) highlighted that for bit exactness additional decoder methods are closer that POLQA. Mr. Atti Venkatraman (Qualcomm) acknowledged that this is an additional test methodology for decoder.
Mr. Eric Allamanche (Apple) stated that one will be able to check if decoder methods are valid and to check check how they correlated to POLQA.
Mr. Stefan Bruhn (Dolby) asked if the definition of decoder conformance includes also packet loss concealment and he asked about the related coverage (e.g. for special muting cases). Mr. Fabrice Plante (Intel) confirmed that the EVS test vectors include impairments and he could not say what was the coverage provided by these test vectors. He stated that the coverage of test vectors is not in scope of the study item, however one may add new test vectors if needed.
Mr. Jon Gibbs (Intel) stated that code changes are not allowed and the idea to verify every part is not necessary. Mr. Atti Venkatraman (Qualcomm) stated that new test vectors are not needed as one can simply generate frame erasures to be applied on a bitstream.

Conclusion:

Clarifications were requested on TSNR and PTEST for the segmental SNR tool. Some additions were also proposed. Test results evaluating the proposed methods were invited for the next meeting.
S4-170841 was noted.
Mr. Fabrice Plante presented S4-170840 FCNBE: Encoder Methods, from Intel
Comments / questions:
Mr. Atti Venkatraman (Qualcomm) stated that the average statistics should be completed by the maximum deviation across 95%. He suggested chaning the title for "test methodology for encoder and decoder" to make this method generic.

Mr. Fabrice Plante (Intel) stated that there will be methods applied to encoder or decoder, looking at other metrics than POLQA, he suggested creating another chapter. He proposed to have encoder, decoder and encoder+decoder. He highlighted that having only encoder+decoder is not correct, as the issues from encoder and decoder could cancel each other, and when isolated on could pick up an issue. Mr. Eric Allamanche (Apple) supported covering the 3 combinations, he stated that 3 tests are needed.
Mr. Milan Jelinek (VoiceAge) noted that the reference to EVS-8c should be corrected to EVS-7c.
Conclusion:

For the TR, another subclause will be inserted to cover encoder+decoder tests.

S4-170840 was noted.

Mr. Atti Venkatraman presented S4-170902 Priorities in Study on Floating-Point Conformance, from Qualcomm CDMA Technologies
Comments / questions:
· On POLQA

Mr. Fabrice Plante (Intel) noted that POLQA is used in other 3GPP specifications, not only for float conformance, and if POLQA changes the conformance tool could be reassessed.
Mr. Stéphane Ragot (Orange) commented that the update of POLQA should also include the extension to fullband. He stated that one could just refer to the specific of POLQA used in conformance as done for TS 26.132 with a specific date for P.863.
The EVS SWG Chairman clarified that specifying a number would be ok if this version is commercially available for a long time. He noted that another issue is that the software has to be bought.
Mr. Eric Allamanche (Apple) suggested the ITU-T github to provide a POLQA implementation. Mr. Atti Venkatraman (Qualcomm) stated that licensing would be needed. The EVS SWG Chairman added that it was openly declared in ITU-T Q.2/12 that P.863 is not suitable to implement the POLQA algorithm, so POLQA cannot be implemented using the C code.
Mr. Eric Allamanche (Apple) noted that the work would rely on a tool that is a black box and there is no way, to know if there are false positives or negatives. Mr. Atti Venkatraman (Qualcomm) stated that POLQA is used to catch very bad implementations and this tool is useful tool in IOT drive tests. Mr. Stefan Doehla (Fraunhofer) argued that POLQA is a good tool for what it was designed for, to predict P.800 ACR scores, and it is used in many ways, and this is the currently best tool available. He commented that the current POLQA tool available from Opticom can select the version; one can run newer versions and get results equivalent to previous versions so this should ensure that old versions will be available.
Mr. Eric Allamanche (Apple) suggested using PEAQ.
The EVS SWG Chairman commented that POLQA is not intended to be used for music. It was suggested to consider tools for noisy speech like model B from the SWB quality predictor in TS 26.132. Mr. Stefan Bruhn (Dolby) stated that the POLQA tool was designed for different purposes than what is needed for float conformance, where one needs to distinguish whether distance from the original signal can be assumed to be sufficiently small enough; he noted that mapping on a MOS score is irrelevant here.

It was clarified that POLQA is used in TS 26.132 but to compute difference scores, and there are limitations to use POLQA on noise speech.
· On databases:
Mr. Stefan Doehla (Fraunhofer) highlighted the importance to have a broad coverage and he noted that P.501 allows a good coverage with a realistic database of manageable size. It was clarified that P.501 is freely available.  Mr. Stefan Doehla (Fraunhofer) stated an open database would be preferred over items that may only be obtained only after a lenghty process. Mr. Atti Venkatraman (Qualcomm) stated that the database should not be limited to P.501; he stated that this study will develop conformance, and the database does not need to be large after the study.
Mr. Fabrice Plante (Intel) stated that there is a set of test vectors and new test vectors may be added.
The EVS SWG Chairman stated that the study will not develop new test vectors or characterize EVS, but the study will develop a conformance method and see which database is needed.

Mr. Jon Gibbs (Huawei) stated that the EVS test vectors are the obvious choice to start the exercice and items may be added.
Conclusion:
Versioning of POLQA can be solved by referring to a specific version and care with music/mixed content and test vectors.

S4-170902 was noted.

8 FS_BASOP
Mr. Milan Jelinek presented S4-170857 FS_BASOP Permanent document BASOP-1: FS_BASOP Project Plan, v0.0.1, from FS_BASOP Rapporteur
Comments / questions:

The EVS SWG Chairman asked to clarify whether the bullet point on decision to launch standardization of an alternative EVS implementation means that one would put a recommendation in the TR. Mr. Milan Jelinek (VoiceAge) confirmed this was the case, and if a decision is achieved there would be a follow-up proposal on a WI to standardize an implementation.

Conclusion:

S4-170857 was agreed.

Mr. Milan Jelinek presented S7-170882 Cover sheet for the skeleton of TR 26.973 – Update to fixed-point basic operators, from FS_BASOP Rapporteur
Comments / questions:

The EVS SWG Chairman asked if this skeleton can be used. Answer: yes.
Conclusion:

S4-170882 (v0.0.0) was revised to S4-171049 (v0.0.1).

It was later clarified that S4-17049 (v0.0.1) will include S4-17046.

Mr. Milan Jelinek (VoiceAge) proposed to have Mr. Raj Pawate (Cadence) to be the Rapporteur of TR 26.973. This proposal was agreed. Mr. Paolo Usai (ETSI) stated that he has updated the Rapporteurship for the TR.

Later, Mr. Milan Jelinek presented S4-171049 Draft TR 26.973 – Update to fixed-point basic operators, v. 0.0.1, from FS_BASOP Rapporteur
Comments / questions:
It was noted that Annexes A and B are in brackets.

It was noted that the TR frontpage gives the wrong number v0.0.0, but this version will still be v0.01 in 3GU.
Conclusion:

S4-171049 was agreed.

Mr. Raj Pawate presented S4-170915 Proposal for extending STL2009 basic operators for modern DSP architectures, from Cadence Design System Inc., VoiceAge Corporation
Comments / questions:

Mr. Eric Allamanche (Apple) stated that this porposal is an overdue task, and CPU architectures are centuries are away from STL2009 basops. He asked to clarify if SIMD will be reflected in instructions or if the proposal relies on the compiler to do SIMD. Mr. Raj Pawate (Cadence) clarified that that the proposal relies on the compiler to detect SIMD and there are non SIMD-specific instructions. Mr. Stefan Doehla (Fraunhofer) noted that the basop weight does not reflect complexity if SIMD can be used. Mr. Raj Pawate (Cadence) stated that the proposed complexity weights are agnostic, and in 4-way SIMD instructions the weight should be 0.25 but the proposal gives a weight of 1.
Mr. Eyal Shlomot (Huawei) commented on the way basops predict final complexity, he recalled ITU discussions on the fact that parallel processing, shadow accumulator, etc. were already mentioned 10 years ago, and STL operators cannot be used to really predict what happens on DSP with advanced architectures.

Mr. Raj Pawate (Cadence) stated that to predict the complexity of an algorithm (like G.729 in VOIP) using basop, one has to classify operations into scalar and vector operations, and if SIMD is used for vector operations (with 4- or 8-way SIMD), then these operations can be assigned depending on the architecture, and this would get closer to the implementation. He stated that manual code inspection was possible before but now some parsing technology is needed. 

Mr. Jon Gibbs (Huawei) stated that STL predictions give an approximation, which was never intended to be accurate, and the main function is to give an implementation which is translatable to DSP architectures. He added that STL 2009 does not capture longer accumulators that provide headroom and avoid rounding after each MAC operation.

Mr. Eric Allamanche (Apple) stated that WMOPS is used as a metric to show how complex is a codec, but if a system implements this codec, one needs to choose the clock frequency and CPU, knowing that a higher clock frequency will result in higher energy consumption, so having more accurate numbers is helpful for manufacturers to meet target. He stated that the discrepancy is more N times (N>2 and 3) between initial number and what can be achieved. Mr. Stefan Doehla (Fraunhofer) stated that the complexity can evolve over time.

Mr. Milan Jelinek (VoiceAge) stated that there is trade-off between fabricating basops and address large population of processor and accuracy. Mr Eyal Shlomot (Huawei) stated that the issue is to to get better approximation.

Mr. Atti Venkatraman (Qualcomm) requested not to change the basops that are in STL2009. He supported introducing complex data types which are supported in today's DSPs support them, however he stated that complex basops are not needed for all operations. Mr. Raj Pawate (Cadence) agreed not touching STL2009 basops and he stated that some complex basops are useful for parallel processing as one can process real and imaginary parts in the same cycle. He did not want to introduce unnecessarily more basops than needed, and felt that 'negate' and 'scale' can be kept for coding syle. He was open to consider what was needed for a minimum set.

Mr. Dave Singer (Apple) stated that weights from STL2009 operators may be changed, however one needs a consistent set of weighting across all operators.

Mr. Jon Gibbs (Huawei) supported Cadence's view to ensure regularity of source code across styles.

Mr. Stefan Doehla (Fraunhofer) asked if the proposed new operators are well supported across existing platforms. Mr. Raj Pawate (Cadence) stated that the new basops have been applied in two different codecs (EVS, BT codec) and the benefit was verified. He explained that basops have to be agnostic of any specific architecture and the proposal reflects DSP introduced about 3-4 years ago.

Mr. Atti Venkatraman (Qualcomm) supported having basops to follow some structure or regularity. Mr. Eric Allamanche (Apple) stated that this would make the code cleaner and more readable if consistent basops are defined.

Mr. Raj Pawate (Cadence) invited feedback on the proposed weights. He concluded from the discussion that the group agreed to keep complex operators

Mr. Milan Jelinek (VoiceAge) invited to review weights and routines and he proposed to check if section 2 can be included in the report and basops in annex.  The EVS SWG Chairman asked if section 2 and basops in Annex could be agreed to be inserted in the TR. Answer: yes.
Mr. Stéphane Ragot (Orange) asked if the C code for basops could be provided for review. Mr. Raj Pawate (Cadence) stated that he would check offline when basops could be provided.

Conclusion:
The TR will be revised by includinf Section 2 and the basop description in Annex. Companies were invited to check the extended set of operators and weights to agree on them by SA4#95.

Later, S4-170915 was revised to S4-171046.

Mr. Raj Pawate presented S4-171046 Proposal for extending STL2009 basic operators for modern DSP architectures, from Cadence Design System Inc., VoiceAge Corporation
This input was updated to contain the source code for the proposed basic operators.

Comments / questions:

Companies were invited to check the updated basic operators.

Conclusion:

S4-171046 was noted.

Mr. Raj Pawate presented S4-170916 Evaluation of merits of an alternative EVS implementation using extended STL2009 Basic Operators, from Cadence Design System Inc., VoiceAge Corporation
Comments / questions:
Mr. Atti Venkatraman (Qualcomm) asked to update Table 1 to see separately the reduction of WMOPS coming from revisiting STL2009 weights and from new basic operators. Mr. Raj Pawate (Cadence) committed to provide this information.
Mr. Eric Allamanche (Apple) noted that the WMOPS in Table 1 for STL2009 (77.5) match the MCPS in Table 2. Mr. Raj Pawate (Cadence) stated that the breakdown is different.

The EVS SWG Chairman asked to clarify the bit rate and bandwidth for the reporting figures. It was noted that the focus was on SWB. and figures correspond to the maximum (worst case) complexity measured from test vectors.

Mr. Stefan Bruhn (Dolby) asked to clarify the source for the OOB complexity reduction with new operators. It was clarifed that the value of 269 MCPS is due to the overhead of 40-bit accumulator and not leveraging SIMD accumulation, while the value of 162 MCPS comes from the fact that there is no check for saturation or rounding to 40 bit, assuming there is enough headroom.
Mr. Stéphane Ragot (Orange) asked to provide more details on the different modes of operation and to clarify the sample rate of operation. He also thanked the source for providing the evidence of complexity benefits of the alternative EVS implementation, and emphasized the need to ensure that quality and interoperabiliy are preserved with such an alternative codec source code.

Mr. Milan Jelinek (VoiceAge) proposed to put the information provided in this document in the TR. The EVS SWG Chairman requested to extend the table reporting WMOPS and to revise the text. Mr. Stéphane Ragot (Orange) proposed to remove the logos from figures. Mr. Milan Jelinek (VoiceAge) stated that MCPS numbers depend on the company doing the implementation, and he suggested clarifying that these are numbers from Cadence. It was noted that MCPS is platform dependent, and numbers can change when going to different platforms; it was suggested to refer to an official document from Cadence (e.g. a white paper) to identify the platform.

Conclusion:

S4-170916 was noted.
Mr. Milan Jelinek presented S4-170883 Proposal for validation of an alternative EVS implementation, from VoiceAge Corporation, Cadence Design Systems Inc.
Comments / questions:

Mr. Dave Singer (Apple) asked if the reimplementation would be bit-exact. Mr. Milan Jelinek (VoiceAge) stated that one cannot be bit-exact, due to saturations, etc. and it does not make sense to require bit-exactness with TS 26.442.

Mr. Stefan Bruhn (Dolby) noted that both objective and subjective evaluation are proposed to have mean scores, he was concerned that means may not be sensitive to occasional misbehaviour. He also asked if there is any codec coverage analysis to show all code is executed.

Mr. Milan Jelinek (VoiceAge) state that there was no codec coverage analysis, he proposed to evaluate with objective measures the whole EVS selection and characterization test. He clarified that the objective evaluation is the same as used for floating-point (TS 26.443) and he stated that SA4 has already agreed to this procedure. He also proposed to test interoperability with float as an extra dimension. He noted that the subjective testing is limited and it comes in addition to what was used for the floating-point coder.

Mr. Stéphane Ragot (Orange) stated that a first step, before spending a lot of time in subjective evaluation, should be open the source code and to verify the proposed source code for the alternative implementation. He asked if the intention was to define a test plan without providing the source code.

Mr. Milan Jelinek (VoiceAge) felt it is premature to have the code for the alternative implementation. Mr. Jon Gibbs (Huawei) stated that there could be some IPR issue and an NDA may be required; he had concerns using POLQA and suggested reusing some tools from the float conformance work.

Mr. Milan Jelinek (VoiceAge) explained that the proposal is like a characterization, and the objective is to have EVS largely deployed. He was aware of limitations of POLQA, and stated that it can help to uncover issues, and complementary validation is invited from volunteering companies.

Mr. Stéphane Ragot (Orange) stated that it may be better to validate codec at c code level and not as black box.

Mr. Lasse Laaksonen (Nokia) stated that, if SA4 goes forward with this proposal, Nokia would volunteer to do one experiment.

Mr. Atti Venkatraman (Qualcomm) commented on testing only with DTX on and he commented that DTX off can be useful as well to uncover precise issues related to low-level background noise and check for potential precision improvements. Mr. Stéphane Ragot (Orange) supported this view.

Mr. Stefan Doehla (Fraunhofer) stated that Fraunhofer could run the POLQA test.

Mr. Stéphane Ragot (Orange) asked who would do the host lab for the subjective part. 

Mr. Atti Venkatraman (Qualcomm) noted that POLQA scores are averaged, and he suggested computing 99% percentile with MOS-LQO deviation to highlight statistics.

Mr. Stefan Bruhn (Dolby) asked what is the connection to the float conformance, and he stated that this was a very similar question, i.e. take some implementation and determine if it is allowed and conforming implementation. Mr. Milan Jelinek (VoiceAge) stated that the proposed process is the same as for floating-point but there is also some more elaborate testing and the difference is that this would be a reference alternative fixed-point implementation and any implementation in the world would have to be bit-exact. Mr. Jon Gibbs (Huawei) stated that another difference is that subjective testing is part of this validation, so the effort is greater than for TS 26.443, as one want a level of confidence that this implementation has equivalent quality.

Mr. Dave Singer (Apple) noted that the case is in between bit-exact to existing TS 26.442 and same behaviour of TS 26.443, and he wondered if the groupe could use what will be learned from floating-point conformance to the FS_BASOP work. Mr. Jon Gibbs (Huawei) noted that here the code and the platform are changed while for float conformance only the platform is changed. The EVS SWG Chairman stated that a fundamental difference is  that testing is done once and then test vectors are provided and one can  implement fixed point code, and this evaluation (verification) is not part of the evaluation process.

Mr. Milan Jelinek (VoiceAge) noted that all companies need to be comfortable with the alternative implementation. Mr. Stéphane Ragot (Orange) stated that for Orange it would be important to include a verification of the C code. The EVS SWG Chairman stated that this may require software agreement. Mr. Milan Jelinek (VoiceAge) was not against characterization testing, but he noted that there were not many volunteers.

The EVS SWG Chairman asked if the input would be updated for inclusion in the TR. Mr. Stéphane Ragot (Orange) asked if the proposal to inspect the source code could be considered before doing the testing. Mr. Milan Jelinek (VoiceAge) stated that this proposal was noted, but it may be out of scope of the study item.

Conclusion:

S4-170883 was noted.

9 Any Other business
None.
10 Close of the session: October 12, 18:05 (local time)
The EVS SWG Chairman closed the meeting. 
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