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Executive Summary
The EVS SWG (26 participants) met in 13 time slots including joint session with SQ. All input documents were covered. The SWG meeting handled 66 documents (including agenda versions, input and output documents at this meeting and one time plan from SA4#95) and the meeting summary is provided below:
· Maintenance: Several CRs to EVS fixed-point and floating-point source code, test vectors and algorithmic description were agreed (S4-1176, S4-171177,S4-171178 for TS 26.442, S4-171257, S4-171258, S4-171259 for TS 26.443, S4-171182, S4-171183, S4-171184 for TS 26.444, S4-171252, S4-171253, S4-171254 for TS 26.445) in Rel-12/13/14. Corresponding ZIP files were provided for information in S4-171260 and S4-171186.
· Liaison: LS from ITU-T Q7/16 in S4-171229 was reviewed and a corresponding CR in S4-171348 was produced and agreed. The reply to the LS was postponed to the next meeting.

· IVAS: Two updated P-docs were produced S4-171353 (IVAS-4 v0.0.2), S7-171355 (IVAS-3 v0.0.2). The updated IVAS-3 refers to various inputs on how to interpret the extension of EVS in IVAS. IVAS-4 refers to an input on use cases for spatial audio conferencing.  

· FS_CODVRA: Input to describe test results and conclusion were provided, a corresponding draft of the CR (draft of S4-171352, CR to TR 26.918), without conclusion section, was edited and found to reflect the inputs. S4-171337 (conclusion of the CR) needed off-line editing work after the EVS SWG sessions, and was left to be sent to the SA4 closing plenary. The final S4-171352 (CR to TR 26.918) including the conclusion as well was left to be produced offline and sent to SA4 closing plenary. The time plan from SA4#95 in S4-171083 was discussed but the need to revise it was left pending the status of output documents.

· FS_EVS_FCNBE: Inputs on tools, test results, potential conformance criteria, and issues with POLQA were discussed. The output documents can be found in S4-171354 (TR 26.843 v0.0.3) and S4-171256 (time plan). In addition, two interim telcos were scheduled/confirmed, host: Intel:

· 
18 Dec., 2017, 17:00-19:00 CET (submission deadline: 15 Dec. 2017 at 23:59 CET)
· 15 Jan., 2018, 17:00-19:00 CET (submission deadline: 12 Jan. 2018 at 23:59 CET)

· FS_BASOP: Inputs were received on merits of extended STL basops, basic op weights, validation of basic ops and alternative EVS implementation. The output documents are S4-171187 (time plan) and S4-171351 (TR 26.973 v0.4.0). EVS SWG requests SA4 plenary to send the TR in S4-171351 to TSG-SA for information.

1 Opening of the session: November 13, 11:50 (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 in S4-171174 allocated to A.I. 8 for SA4#96. He proposed that a specific set of documents would be handled in a pre-discussion phase and the outcome of these discussions would be parked, before running over all documents in a second phase. He invited Rapporteurs/contributors to indicate the order of presentation for documents and to clarify if it is crtiical to have a pre-discussion for each A.I. section.
Mr. Jon Gibbs explained that S4-171214, S7- 171215 and S4-1712216 would be revised to S4-171252, S4-171253, S4-171254. Mr. Stefan Doehla (Fraunhofer) also explained that S4-171179, S4-171190, S4-171181 on TS 26.443 will be updated however Tdoc numbers are not yet allocated.

For FS_BASOP, FS_EVS_FCNBE a subset of Tdocs were identified to be handled earlier in the pre-discussion phase. For IVAS the IVAS-4 Editor explained that he prepared a draft IVAS-4 update that could be shared in the Drafts folder; the IVAS-3 Editor supported this approach and suggested the same for IVAS-3.

It was noted that some of the SQ Tdocs will be covered during joint EVS / SQ sessions.

It was commented that some of the FS_CODVRA related draft CRs could potentially have conflicting text. Mr. Paolo Usai (ETSI) stated that conflicts would be an issue, as he would have little time to check CR packs prior to SA plenary.

3 CRs to Features in Release 14 and earlier 
Mr. Stefan Doehla presented S4-171176 CR 26.442-0022 rev1 Corrections to EVS Fixed-Point Source Code (Rel-12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171176 was agreed. This CR will go to A.I. 15.11.

Mr. Stefan Doehla presented S4-171177 CR 26.442-0023 rev1 Corrections to EVS Fixed-Point Source Code (Rel-13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171177 was agreed. This CR will go to A.I. 15.11.

Mr. Stefan Doehla presented S4-171178 CR 26.442-0024 rev1 Corrections to EVS Fixed-Point Source Code (Rel-14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171178 was agreed. This CR will go A.I. 15.11.

S4-171179 CR 26.443-0021 rev1 Corrections to EVS Floating-Point Source Code (Rel-12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation was revised to S4-171257.

Mr. Stefan Doehla presented S4-171257 CR 26.443-0021 rev2 Corrections to EVS Floating-Point Source Code (Rel-12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
It was clarified that issues caused by denormal numbers found by Apple are addressed in this CR.

Comments / questions:

None.

Conclusion:

S4-171257 was agreed. This CR will go to A.I. 15.11.

S4-171180 CR 26.443-0019 rev1 Corrections to EVS Floating-Point Source Code (Rel-13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation was revised to S4-171258.

Mr. Stefan Doehla presented S4-171258 CR 26.443-0019 rev2 Corrections to EVS Floating-Point Source Code (Rel-13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171258 was agreed. This CR will go to A.I. 15.11.

S4-171181 CR 26.443-0020 rev1 Corrections to EVS Floating-Point Source Code (Rel-14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation was revised to S4-171259.

Mr. Stefan Doehla presented S4-17259 CR 26.443-0020 rev2 Corrections to EVS Floating-Point Source Code (Rel-14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171259 was agreed. This CR will go to A.I. 15.11.

Mr. Tomas Toftgard presented S4-171182 CR 26.444-0015 rev1 Update of test vectors for the EVS codec (Release 12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

Mr. Stefan Doehla (Fraunhofer) clarified that test vectors will be made available to the SA4 secretary for later publication, under the assumption those CRs get approved on SA level.
Mr. Paolo Usai (ETSI) noted that this CR is rev1 while mirror CRs are rev2. It was clarified that there was an error in the CR forms in the initial version for Rel-13 and Rel-14 CRs.

Conclusion:

S4-171182 was agreed. This CR will go to 15.11.

Mr. Tomas Toftgard presented S4-171183 CR 26.444-0016 rev2 Update of test vectors for the EVS codec (Release 13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171183 was agreed. This CR will go to A.I. 15.11.

Mr. Tomas Toftgard presented S4-171184 CR 26.444-0017 rev2 Update of test vectors for the EVS codec (Release 14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171184 was agreed. This CR will go to A.I. 15.11.

S4-171185 Composite ZIP of proposed EVS Floating-Point Source Code v12.9.0 / v13.5.0 / v14.1.0, from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation was revised to S4-171260.

Mr. Stefan Doehla presented S4-171260 Composite ZIP of proposed EVS Floating-Point Source Code v12.9.0 / v13.5.0 / v14.1.0, from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
It was recalled that this source code is not in force until SA plenary approval.

Comments / questions:

None.

Conclusion:

S4-171260 was noted. This Tdoc will go to A.I. 15.11.

Mr. Stefan Doehla presented S4-171186 Composite ZIP of proposed EVS Fixed-Point Source Code v12.10.0 / v13.5.0 / v14.1.0, from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171186 was noted. This Tdoc will go to A.I. 15.11.

S4-171214 CR 26.445-0033 Corrections to the Algorithmic Description (Release 12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation was revised to S4-171252.

Mr. Jon Gibbs presented S4-171252 CR 26.445-0033 rev1 Corrections to the Algorithmic Description (Release 12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171252 was agreed. This CR will go to A.I. 15.11.

Mr. Jon Gibbs presented S4-171215 CR 26.445-0034 Corrections to the Algorithmic Description (Release 13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation was revised to S4-171253.

Mr. Jon Gibbs presented S4-171253 CR 26.445-0034 Corrections to the Algorithmic Description (Release 13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-1712153 was agreed. This CR will go to A.I. 15.11.

S4-171216 CR 26.445-0035 Corrections to the Algorithmic Description (Release 14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation was revised to S4-171254.

Mr. Jon Gibbs presented S4-171254 CR 26.445-0035 Corrections to the Algorithmic Description (Release 14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd., VoiceAge and ZTE Corporation
Comments / questions:

None.

Conclusion:

S4-171254 was agreed.

Mr. Stéphane Ragot presented S4-171222 Draft CR to 26.445 Annex A on handling of hf-only parameter, from ORANGE
Comments / questions:

Mr. Stefan Bruhn (Dolby) proposed to reformulate the modified definition of hf-only, where hf-only=0 and hf-only=1 would be the same as modified in this input, but the hf-only not present would be: "if hf-only is not present, neither in SDP offer and answer, default packetization mode shall be used in both send and receive directions". He stated that a tricky situation is when hf-only is not present in send direction, the answer may answer with hf-only=0 or 1, then one cannot say this would not apply to the last case. Mr. Stéphane Ragot (Orange) stated that the offer is only temporary and one has to wait for the answer.

The EVS SWG Chairman suggested focusing on more fundamental things before seeing the logic. Mr. Kyunghun Jung (Samsung) stated that one has to seriously consider if on can make a change to TS 26.445 as the first deployment of EVS took place back in October 2015 and he stated that one needs to consider that implementers have done IOT tests. He noted that in TS 26.445 there already some text defining when default format handling should be used and he strongly suggested to add the proposed changes as a note and note in the main text. He stated that the group cannot change the specification but one can add a note to clarify the definition.

Mr. Stéphane Ragot (ORANGE) stated that this draft CR brings an improvement to fix something that is currently misunderstood in the field.

Mr. Stefan Doehla (Fraunhofer) commented that hf-only was defined as bidirectional since it is used in the network to set the packetization mode, and it needs to be a bidirectional parameter.

Mr. Hiroyuki Ehara (Panasonic) asked if the modified text is about the default packetization mode in the terminal. Mr. Stéphane Ragot (Orange) confirmed that this draft CR is about format handling (default and header-full-only) as defined in Annex A of TS 26.445, he acknowledged that it may be more accurate to refer to "format handling" instead of "packetization mode".

Mr. Atti Venkatraman (Qualcomm) asked to clarify how the session is handled if hf-only is not present in the SDP offset and if the answer includes hf-only =1. Mr. Stéphane Ragot (Orange) explained that this is currently a grey zone. 

Conclusion:

S4-171222 was revised to S4-171339.

Mr. Stéphane Ragot presented a draft version of S4-171339 CR26.445-0036 Annex A Handling of hf-only parameter (Release 14), from ORANGE based on the draft CR text attached to S4-171222.

Comments / questions:

The proposed changes were edited online and the following note was inserted below the definition of hf-only (without changing the definition of this parameter):

NOTE 1:
The hf-only parameter applies to both directions in the session, including when hf-only is 1.

Conclusion:

S4-171339 was agreed.

Mr. Stéphane Ragot presented S4-171223 Draft CR to 26.114 on NO_REQ interworking, from ORANGE
Comments / questions:

Mr. Jon Gibbs (Huawei) asked to clarify when transcoding can occur (last bullet).

Mr. Stéphane Ragot (Orange) explained that in eSRVCC, one UE can go to 3G, while the other UE stays in LTE, then the ATGW may have to transcode to AMR or even in some network implementations one may even transcode to AMR-WB if AMR-WB IO is not used.

Some typos were identified (missing 'd' in 'an' and missing 's' in 'transcoder').

The EVS SWG Chairman asked if the document could be agreed. Answer: yes. The source was invited to prepare a formal CR based on this document (fixing identified typos). 

Conclusion:

S4-171223 was revised to S4-171334.
Mr. Stéphane Ragot presented a draft version of S4-171334 CR 26.114-0421 NO_REQ Interworking (Release 15), from ORANGE
Comments / questions:

Mr. Atti Venkatraman (Qualcomm) proposed several text improvements. After offline editing, the CR text was agreed.

Conclusion:

S4-171334 was agreed.

4 Liaisons from other groups/meetings
Mr. Imre Varga presented S4-171229 LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB (S4-171040) [to 3GPP SA4], from ITU-T SG16
Comments / questions:

Mr. Paolo Usai (ETSI) clarified that ITU-T SG16 found some changes to the text of TS 26.173 and they wait that SA4 updates first this specification and then they will update their specification in G.722.2.
The EVS SWG Chairman noted that the next SG16 meeting may be in July 2018 and it would be ok to have a CR to 26.173 in February.

Mr. Stefan Bruhn (Dolby) noted that the TS Rapporteur should be responsible for drafting the CR and he recalled that he is the Rapporteur of TS 26.173. He committed to look at the changes suggested to ITU-T SG16 and prepare a CR for the latest Release.

Mr. Milan Jelinek (VoiceAge) asked to clarify the difference between the highlighted text and other changed. It was noted that the LS text clarifies that corrections are highlighted and there are also suggested editorial corrections.
Mr. Paolo Usai (ETSI) stated that one may have a CR and wait for the SA plenary before sending the reply LS. The EVS SWG Chairman suggested collecting further comments for Mr. Stefan Bruhn (Dolby) to prepare a CR.

Mr. Stephane Ragot (Orange) noted that the list of editorial changes may not be complete as the filename should not have a capital letters and the table name 'Mean_isf' does not seem fixed.
Mr. Atti Venkatraman (Qualcomm) stated that the key point is that ITU is aligned with 3GPP. It was recalled that the changes have not been done in ITU-T and they will align with 3GPP when they will received the reply LS from SA4.
Conclusion:

S4-171200 was initially parked and then postponed.
Mr. Stefan Bruhn (Dolby) was tasked to produce a CR to TS 26.173 in S4-171341.
Mr. Stefan Bruhn presented S4-171341 Draft CR to TS 26.173 on correcting incorrect capitalizations, from Dolby Laboratories Inc.
Comments / questions:

The EVS SWG Chairman stated that the idea is that SA plenary will approve in December 2017 and the group will send an LS to ITU-T SG16 at SA4#97. 
Conclusion:

S4-171341 was revised to S4-171348.

S4-171348 CR 26.173-0033 Correcting capitalizations of file and table names (Release 14), from Dolby Laboratories was agreed without presentation.
5 IVAS_Codec (EVS Codec Extension for Immersive Voice and Audio Services)          
Mr. Stefan Doehla presented S4-171200 On the EVS Codec Extension for Immersive Voice and Audio Services, from Fraunhofer IIS
Comments / questions:

Mr. Raj Pawate (Cadence) asked if EVS is mono channel and IVAS is multichannel codec. Mr. Stefan Doehla (Fraunhofer) clarified that immersiveness is added by IVAS, but for mono (which is a standard service) there is EVS.
Mr. Stefan Bruhn (Dolby) stated that it is suggested that the new IVAS codec should include EVS modes, however IVAS is a different codec than EVS. He stated that IVAS will eventually be successful and take over EVS, and IVAS modes will replace EVS. He gave the example of EFR codec and mode 12.2 in AMR, where EFR has got a second life in AMR and still AMR codec has replaced EFR. He stated that if really one wants EVS to be mandatory then it should be made mandatory, and group should decide that EVS is mandatory. Mr. Stefan Doehla (Fraunhofer) commented that EVS is 3GPP's codec of choice for SWB, and this position from Dolby is questioning the decision of EVS standardization made in 2014.
Mr. Stefan Bruhn (Dolby) stated that if one really wants EVS codec to be used in all codecs without any modifications, then the group shall stated that EVS codec shall be used, independent of underlying discussion started in SA4#95 on EVS interoperability for IVAS. He added that the decision to reuse EVS in IVAS is completely independent.
Conclusion:

S4-171200 was noted.
Mr. Hiroyuki Ehara presented S4-171211 Proposal for IVAS-4 (design constraints) concerning the interoperability with EVS codec, from Panasonic Corporation, NTT
Comments / questions:
Mr. Atti Venkatraman (Qualcomm) asked to clarify what is meant by 'bitstream scalability'.

Mr. Hiroyuki Ehara (Panasonic) gave the example of an MCU where the best codec is selected then MCU has to transcode/reencode.
Mr. Stefan Bruhn (Dolby) asked if 'bitstream scalability' means for stereo or multichannel that IVAS is an embedded codec so that EVS mono could be stripped off from the full bitstream.

Mr. Hiroyuki Ehara (Panasonic) stated that for conferencing the uplink is supposed to be mono channel, then in receiving for the rendering side one can artificially mix all subscribers with spatial information added, and in that case it is not correct.
Mr. Stefan Bruhn (Dolby) stated that it is not clear what is 'scalability'. He also commented that design constraints are to set constraints and one should not give an allowance with 'may' (as in the second paragraph of the proposal).
Mr. Atti Venkatraman (Qualcomm) highlighted the importance of clause 4 raising concerns on IVAS time schedule and amount of evaluation, and he stated that this seems understandable from an operator point of view.
Mr. Stefan Bruhn (Dolby) noted that one difference compared to S4-171200 is that S4-171211 proposes to retain certain EVS modes, and it is even more problematic to have a subset of EVS modes which can really run into interoperability problems, if certain endpoints rely on a modes of EVS that are not supported by IVAS, and in that case one would have to fall back to an SDP solution branching to EVS codec. Mr. Atti Venkatraman (Qualcomm) stated that there is no restriction in this Tdoc as the modes are left TBD. Mr. Hiroyuki Ehara (Panasonic) stated that the proposal at SA4#95 was that at least some bit rates should be interoperable, and here there is no limit to some specific bit rates, and this is left for discussion. He added that if there is agreement to have fewer EVS modes this would be fine for Panasonic.
Conclusion:
S4-171211 was noted.
Mr. Jon Gibbs presented S4-171217 The Relationship of the IVAS Codec to EVS, from HUAWEI TECHNOLOGIES Co. Ltd.
Comments / questions: 

Mr. Stefan Doehla (Fraunhofer) stated that this input makes similar points than in SA4-171200 and he supported the proposal in this input to add text in IVAS-4.
Mr. Stefan Bruhn (Dolby) commented on the cost for testing, and he stated that any new mode regardless it is mono, stereo, HOA is a new codec mode and needs to be tested. He added that what should be underlying requirement is to have a justification for a certain codec mode, and if one sees that certain new mono modes are justified by use cases they would have to be tested, and it is the same for stereo, HOA. He invited to have a discussion based on use cases and one should not start from what one wants to come into a codec and find use cases for this.
Mr. Jon Gibbs (Huawei) stated that the WID is important and cannot be ignored. 

Mr. Stefan Bruhn (Dolby) recalled that Dolby supported the WID, and there are apparently different interpretations on certain formulations of the WID. He noted that the group did not study use cases for IVAS, and this is not criticism to WI but one should keep this in mind. Mr. Lasse Laaksonen (Nokia) supported the view that use cases are important, and he stated that over years there were not many new use cases for mono. Mr. Jon Gibbs (Huawei) referred to objectives from the WID where mono is listed in the context of encoding of channel-based audio and he stated that mono will be EVS.
Mr. Stefan Bruhn (Dolby) stated that it is clear that there should be mono, but the main question is if it is really case that the WID excludes any new mono modes. Mr. Jon Gibbs (Huawei) stated that this input deals with mono modes without spatial meta data, and this does not exclude multiple modes bit rates would not be EVS and it would be ok under those circumstances to depart from EVS but not for mono with no metadata. Mr. Stefan Bruhn (Dolby) stated that 'mono without spatial meta data' is not clear and it is not supported by WID that any mono mode has to be an EVS mode.
Conclusion:

S4-171217 was noted.
Mr. Stefan Bruhn presented S4-171221 IVAS use case of spatial conferencing and related codec requirements, from Dolby Laboratories Inc.
Comments / questions:

Mr. Stefan Doehla (Fraunhofer) noted that the assumption is that everything is provided via MRFP, and the entire use case is based on existence of MRFP. He stated that other approaches are not tackled. Mr. Stefan Bruhn (Dolby) stated that other architectures are not excluded but the server-based architecture is needed to support such uses cases with various end points, capabilities, and to have scalable conference allowing a large number of participants.
Mr. Atti Venkatraman (Qualcomm) stated that TR 26.980 is MMCMH in MTSI, and one is able to avoid transcoding in MRFP / bridge, by identifying active talkers and sending those streams untouched. He stated that one can use simulcast, and transcoding is a big burden for the server. Mr. Stefan Bruhn (Dolby) noted that TR 26.980 includes various architectures, and stream forwarding is even discussed in this input.

Mr. Stéphane Ragot (Orange) recalled that past discussion on MMCH and he stated that for an operator the served-based architecture is very relevant.
Mr. Stefan Bruhn (Dolby) stated that one cannot do all with stream forwarding.

Mr. Jon Gibbs (Huawei) stated that it is easier to provide the conferencing service if IVAS could include EVS and AMR-WB, since it would have almost all of the functionalities required. Only G.711, AMR would need to be added to have all the required functionality.

Mr. Atti Venkatraman (Qualcomm) stated that the spatial conferencing is depending on capability for only a subset of the listed nodes. Mr. Stefan Bruhn (Dolby) stated that there is no unlimited capability in a conference bridge to support very high complexity; he noted that there could be value if particular modes of IVAS are provided for conferencing use cases. He added that, while lots of things are possible with EVS, certain things are not, for instance it would be attractive if the codec was more or less stateless, which allows really swapping different talkers, he invited to look into these use cases in details to derive requirements. Mr. Atti Venkatraman (Qualcomm) highlighted that the stateless feature is part of 26.980, and it is codec agnostic.
Mr. Jon Gibbs (Huawei) noted that the proposed bit rates are defined as a range and he asked to clarify the meaning of the proposed target, and whether this a set of highly efficient R/D points. Mr. Stefan Bruhn (Dolby) stated that here could be some kind of sweet spot operation at 36 kbit/s and a range to have a reasonable type of adaptation; he clarified that this is high level proposal and he was open to discuss the exact range and exact bit rates. He also noted that one will have to later come with more specific performance requirements based on more evidence on what is realistic at these bit rates.

Mr. Jon Gibbs (Huawei) stated that some bit rates were already agreed for IVAS in SA4#95 and he noted that the proposal included new ones like 36 or 72 kbit/s. Mr. Stefan Bruhn (Dolby) clarified that there is no conflict and the proposed design constraints are derived from a use case, and other use cases may imply other requirements. He asked the background for the bit rates agreed at SA4#95.

The EVS SWG Chairman asked if the bit rate of 36 kbit/s would bring any gain compared to what can be achieved with 32 kbit/s. Mr. Stefan Bruhn (Dolby) clarified that the proposal is based on a top-down approach, based on the Source's experience for such use cases to suggest reasonable bit rates.

Mr. Atti Venkatraman (Qualcomm) stated that TS 26.980 can already do the proposed use case with any codec and he was not convinced by the proposed use case derivations. Mr. Stefan Bruhn (Dolby) stated that one could do more with IVAS than what EVS allows, and the motivation is to provide functionalities that would support these use cases and would do better than what is achieved with EVS. He added that a voice service started from GSM-FR but still one created later new codecs, and even if TS 26.980 exists and is codec agnostic, one can still create a codec to make things better and there are many cases where we would have a server-based mixing.

Mr. Jon Gibbs (Huawei) noted that the support for multichannel channel and spatial coding was limited to a few nodes in this input and he preferred to place more emphasis on the multichannel and spatial parts. It was clarified that the picture has nodes with spatial signals but have also various nodes that have just provide a mono uplink.

Conclusion:

S4-171221 was noted.
Mr. Stéphane Ragot presented S4-171224 IVAS design constraints: EVS extension, from ORANGE
Comments / questions:

Mr. Jon Gibbs (Huawei) felt that the text proposal on bit rates may be changing the text from SA4#95 too much and by including AMR-WB IO bit rates one may lose the link between EVS and IVAS bitrates. Mr. Stephane Ragot (Orange) stated that he just wanted minimum changes to bit rates.

Mr. Stefan Bruhn (Dolby) stated that IVAS should contain EVS in some way, and he asked if it is the common understanding that this would mean also including AMR-WB IO in bit-exact way. Mr. Jon Gibbs (Huawei) stated that it makes perfect sense to include AMR-WB IO under caveat that it is for mono without meta data, for the native mono format.
Mr. Atti Venkatraman (Qualcomm) stated that the sentence on DTX was not clear and he invited to discuss this offline.
Conclusion:

S4-171224 was noted.
Mr. Stefan Bruhn presented S4-171230 Consideration on IVAS interoperability with 3GPP legacy codecs, from Dolby Laboratories Inc.
Comments / questions:

Mr. Stefan Bruhn (Dolby) clarified that the proposal would be to leave open aspects on how interoperability is achieved, which would be up to the codec provider, and any candidate would be free to include EVS modes. He invited to look at use cases to understand why certain requirements are included.
Mr. Jon Gibbs (Huawei) stated that this proposal is not an EVS extension and it does not build upon the EVS codec. Mr. Stefan Bruhn (Dolby) clarified that interoperation to EVS may be done by SIP/SDP mechanisms, and he added that he was not suggesting to standardize a competitor to EVS. He noted that an extension may reuse technology of EVS to extent where this makes sense and is efficient, and he stated that there is a lot of good technology in the EVS codec that should be reused. Mr. Jon Gibbs (Huawei) understood this view as mandating that technology from EVS should be used as much as possible, and he added that the proposal on SIP/SDP is such that the relationship from IVAS to EVS is not different than IVAS to AMR. Mr. Stefan Bruhn (Dolby) commented that IVAS is a service, and it should interoperate with EVS. Mr. Jon Gibbs (Huawei) asked if the relationship with EVS is more important or on par with AMR. Mr. Stefan Bruhn (Dolby) stated that there is significant cost associate to EVS, and it is unclear if there is a gain in including the complete EVS codec in IVAS and he noted that some proposals are even to forbid some new mono modes, which is quite restricted. He clarified that EVS is a good basis, as there are lots of good things included, and he suggested taking the best things and combining them with new things to make IVAS. He clarified that the intention was not to create IVAS as a competitor to EVS.

Mr. Milan Jelinek (VoiceAge) stated that recycling technology from a codec is not an extension, and there is precedence from many extensions for instance in ITU-T (like SWB or stereo extensions). He emphasized that the understanding of extension was clear in the past.
Mr. Stefan Doehla (Fraunhofer) asked to clarify the difference between replacing and extending EVS. Mr. Stefan Bruhn (Dolby) explained there is no intention to replace EVS but certain new mono modes related to use cases may be justified.  Mr. Jon Gibbs (Huawei) asked how a new mono mode would not compete with EVS. Mr. Stefan Bruhn (Huawei) explained that multiparty conferencing would require some kind of low complexity mode; in a limited context of a conference while for a regular 2-party mono call one would fall back to EVS. Mr. Jon Gibbs (Huawei) stated that in that situation one wouldn't use metadata, then it would be consistent with the Huawei proposal, as it would not fall in the category of mono with metadata. Mr. Stefan Bruhn (Dolby) asked what is metadata, e.g. if it is included in the RTP payload header; he requested to define what is metadata. Mr. Jon Gibbs (Huawei) stated that metadata is an in-band accompanying data stream to describe configurations, rendering or capture. Mr. Stefan Bruhn (Dolby) noted that SDP metadata may be seen as metadata, and if this metadata is static, one can define it once per session by exchanging SDP.
Mr. Jon Gibbs (Huawei) stated that for an immersive audio codec, metadata is to allow things to be dynamic, not static. Mr. Stefan Bruhn (Dolby) noted that there may be lots of cases where metadata is dynamic but the trivial case is where metadata is static. Mr. Jon Gibbs (Huawei) stated that EVS would satisfy the case of static metadata and mono, and one should avoid competing with EVS.

Mr. Stefan Bruhn (Dolby) invited to look at use cases and he emphasized that certain new use cases would not be covered by EVS mono modes.

Conclusion:

S4-171230 was noted.

The EVS SWG Chairman suggested taking the Orange contribution that impacts several boxes. He asked view on the proposals. Mr. Jon Gibbs (Huawei) stated that the inclusion of 8kHz sampling rate is tied up with the inclusion of EVS, and it does not make sense to include 8kHz if EVS is not included. Mr. Stéphane Ragot (Orange) clarified that the proposal is to cover the full EVS codec, so 8kHz should be added because it is part of EVS, and there is no reason to do cherry picking of EVS features if EVS is included. He suggested making a high-level decision about the inclusion of EVS.

The EVS SWG Chairman stated that the inclusion of EVS in IVAS has large support in the group and there are 2 variations, one from Dolby and another from Panasonic/NTT on a different sort of inclusion of EVS in IVAS. Mr. Stefan Bruhn (Dolby) had concerns on going too fast in agreeing on EVS inclusion, which would bring the group in corner when discussing complexity and memory footprint. He noted that is would not be possible for Dolby to make too fast decisions to decide on EVS interoperability before discussing other aspects, he referred to proposals in SA4#95 for quantitative proposals.
Mr. Milan Jelinek (VoiceAge) stated that one might have similar concerns on complexity if the new codec that is not extension; he referred to the WID and stated that if a new codec is to be approved with nothing in common with EVS, it would not fulfill objectives of the work.
The EVS SWG Chairman suggested agreeing that IVAS is an extension and reflecting this in design constraints. It was noted that there were different interpretations on what is meant by extension. Mr. Milan Jelinek (VoiceAge) stated that there is very strong precedence from past standardization in ITU-T and it was not ambiguous when the IVAS WI was agreed.
Mr. Jon Gibbs (Huawei) stated that the apparent complexity of EVS may be altered with the potential upgrading to the STL2009There is now an SA4 activity to have more representative EVS implementations which will be less complex and provide a new stake in ground for complexity requirements. He noted that IVAS is for at least 2-3 years ahead, and it will deliver a much more complex service which will justify the extra complexity. He did not see the justification to throw EVS and restart a new codec, and it could be as big and expensive to deploy such a new codec as an EVS extension.

Mr. Milan Jelinek (VoiceAge) explained that the impact of AMR-WB on EVS size is small and removing AMR-WB IO would save about 4% of PROM, so he disagreed with the idea that including EVS has a bigger impact, given that the overhead of AMR-WB IO is negligible. Mr. Stefan Bruhn (Dolby) stated that AMR-WB is slim codec and EVS is not a slim codec. Mr. Jon Gibbs (Huawei) said that he expected that there will be significant improvements, and not just a complexity increase. Mr. Stefan Bruhn (Dolby) stated that EVS will be on the platforms in any case, and IVAS could be much more attractive if it could be slim.
Mr. Jon Gibbs (Huawei) stated that if IVAS includes EVS, there is no extra complexity when supporting both EVS and IVAS, while there is increased complexity by implementing non-interoperable mono modes. Mr. Stefan Bruhn (Dolby) stated that even if EVS has AMR-WB IO as possible alternative implementation, AMR-WB would remain on platforms.
The EVS SWG Chairman stated that IVAS is an extension of EVS, and this should be reflected in IVAS-4. He noted that there is broad support to include EVS in IVAS, and only Dolby has different understanding. He stated that one possible way forward would be to come back on this aspect and draft a text. Offline discussions were invited to progress on this issue.
Later, Mr. Jon Gibbs (Huawei) proposed a draft update of IVAS-4. This document contained two editor's notes to reflect the discussion and disagreement on what extent EVS is in IVAS and on the spatial audio conferencing use case. Mr. Milan Jelinek (VoiceAge) asked to address that several companies felt that it would be better to be aligned with the WID name. Mr. Stefan Doehla (Fraunhofer) preferred a wording on 'mono modes' without referring to spatial metadata. Mr. Stéphane Ragot (Orange) noted that the summary for the Orange input was not complete as 8kHz sampling rate was also proposed. Mr. Atti Venkatraman (Qualcomm) requested on rewording on the summary related to S4-171221. After online editing, this draft document was allocated to S4-171353.

S4-171353 IVAS Design Constraints (IVAS-4) v0.0.2, from Editor (Huawei) was agreed (as V0.0.2 of IVAS-4).
Mr. Stefan Bruhn (Dolby) also proposed a draft update of IVAS-3 with an editor's note mentioning the proposal in S4-171221. The wording on this editor's note was aligned with IVAS-4. This draft document was allocated to S4-171355.

S4-171355 IVAS Performance Requirements (IVAS-3) - Initial Skeleton, v0.0.2, from Editor (Dolby Laboratories Inc.) was agreed (as V0.0.2 of IVAS-3).
6 FS_CODVRA (3GPP codecs for VR audio)
Mr. Tomas Toftgard presented S4-171123 CR 26.918-0002 Subjective assessment of different orders of Ambisonics (Release 15), from Ericsson LM
Comments / questions:

Mr. Stéphane Ragot (Orange) commented on the wording 'correlates well', he noted that there was no formal correlation analysis. Mr. Tomas Toftgard (Ericsson) proposed to change this wording to 'seems well aligned'. There was also discussion on the statistical difference compared to stereo.
Mr. Moo-Young Kim (Qualcomm) suggesting adding some text that HOA is better than FOA for localization.
The EVS SWG Chairman concluded that the overall content is ok and it will be merged into the overall CR for FS_CODVRA taking into account the above comments.
Conclusion:

S4-171123 was noted. 
Mr. Stefan Bruhn presented S4-171234 Draft CR to TR 26.918 on Encoding First-Order Ambisonics with HE-AAC, from Dolby Laboratories, Inc.
Comments / questions:

Mr. Andre Schevciw (Qualcomm) stated that he would have some edits to this document.
Mr. Atti Venkatraman (Qualcomm) thanked the Source for taking into account the B-format issue, and he asked if it was also true for other codecs than e-AAC+. He noted that this input shows that e-AAC+ is not suitable to code B, so you have to transform to A-format with a static downmix

Mr. Stefan Bruhn (Dolby) clarified that encoding directly B-format represents a problem based on informal tests, and conclusions now include a statement that this is a particular workflow and there may be other workflows that could be used but this is the workflow that was tested to get this set of results. Mr. Atti Venkatraman (Qualcomm) stated that there are many other workflows. Mr. Stefan Bruhn (Dolby) stated that this is a study on how to use e-AAC+ for FOA and the specification of a specific workflow is another step and one will have to see what to specify exactly. Mr. Atti Venkatraman (Qualcomm) stated that B-format not suitable for e-AAC+ but this was not checked for EVS or AMR-WB+; he also noted that for encoding of A-format there was no comparison between AMR-WB+ and e-AAC+. Mr. Stefan Bruhn (Dolby) commented that these are interesting questions, and he pointed to the study by Ericsson on the use of EVS; he recalled that the work is contribution driven. Mr. Atti Venkatraman (Qualcomm) requested to capture that these points were not addressed.

Mr. Ton Kalker (DTS) asked if the possibility of saturation and overflow due to matrixing was considered or not. Mr. Stefan Bruhn (Dolby) clarified that this was not considered. Mr. Ton Kalker (DTS) added that depending on the implementation of AAC there may be issues with high-amplitude signals.
Conclusion:

S4-171234 was revised to S4-171342.
Mr. Stefan Bruhn presented S4-171342 Draft CR to TR 26.918 on Encoding First-Order Ambisonics with HE-AAC Release 15), from Dolby Laboratories Inc.
Comments / questions:
Mr. Stéphane Ragot (Orange) asked if there was any description about the binaural renderer. Mr. Stefan Bruhn (Dolby) explained that a subband approach was used with direct panning to go to 7.1.4, but there are no further details.

Mr. Imre Varga (Qualcomm) expressed some surprise on last the sentence that states the obvious that one cannot derive conclusions on other coders. It was clarified that this is to clarify that in different cases A or B-format may be preferable and from the Ericsson study it appears that B-format seems preferable.
Mr. Stefan Doehla (Fraunhofer) asked to confirm that binaural rendering was based on the 7.1.4 output. Answer: yes.
Mr. Stefan Bruhn (Dolby) indicated that he received further offline comments and he would change the first sentence of last paragraph in conclusions.
Conclusion:

S4-171342 was noted.

This input (with one sentence changed) will be given to the TR Editor.
Mr. Tomas Toftgard presented S4-171124 Draft CR to TR 26.918 on Subjective assessment of coding first-order Ambisonics using the EVS codec (Release 15), from Ericsson LM
Comments / questions:

Mr. Stéphane Ragot (Orange) asked to clarify the specific values for input normalization in dBov. Mr. Tomas Toftgard (Ericsson explained that the tool from EVS was used with interleaved sampled and adjusted to -26dBov where -39.8 dB corresponds to -26 dBov for one channel.
Mr. Nils Peters (Qualcomm) asked to clarify if signals were downsampled to 32 kHz for all rates. It was clarified that the reference was also downsampled to 32 kHz. Mr. Andre Schevciw (Qualcomm) stated that stereo could have been at 48 kHz sampling rate. Mr. Tomas Toftgard (Ericsson) stated the in most cases SWB is sufficient.
Mr. Stefan Bruhn (Dolby) asked if DTX was used. It was clarified that DTX was disabled and the complexity figures are for DTX off.
The EVS SWG Chairman suggested to insert in conclusions a sentence about delay and complexity.
Mr. Andre Schevciw (Qualcomm) stated that Qualcomm has comments on conclusions, in particular to reflect that the quality at high bit rates is excellent for FOA but not in absolute sense because HOA was not included. He committed to provide edits online.

Conclusion:

S4-171124 was revised to S4-171336.
Mr. Tomas Toftgard presented S4-171336 Draft CR to TR 26.918 on Subjective assessment of coding first-order Ambisonics using the EVS codec (Release 15), from Ericsson LM
Comments / questions:
Mr. Stefan Doehla (Fraunhofer) stated that the text about headphone listening seems external to this test report and it mentions things that would happen.
Mr. Atti Venkatraman (Qualcomm) complexity includes decoders specifically, in this case we can say encoder and decoder, and say for decoder, because of streaming case.
Conclusion:

S4-171336 was noted.
Mr. Tomas Toftgard presented S4-171125 Draft CR to TR 26.918 on Findings and conclusions from study on 3GPP codecs for VR audio (FS_CODVRA) (Release 15), from Ericsson LM
Comments / questions:

Mr. Imre Varga (Qualcomm) noted that ME is marked in the cover page and he commented on the wording 'in the version of TR'. Mr. Tomas Toftgard (Ericsson) commented that it would remove this wording.

Mr. Stéphane Ragot (Orange) asked to add some notes that headphone listening was not included, and the number of signals was limited so general conclusions on signals relevant for VR.
Mr. Stefan Bruhn (Dolby) suggested rewording the sentence stating that it is possible to encode FOA with EVS to give a stronger message.
Mr. Atti Venkatraman (Qualcomm) stated that it would be useful to clarify that this test with EVS was done with B-format and e-AAC+ was done in A-format because B-format is not working well for e-AAC+.
Mr. Andre Schevciw (Qualcomm) stated that the second paragraph for 4.3.9 looks negative and he suggested rewording. He added that one difference is FS_CODVRA was supposed to assess the suitability of FOA for VR services, and one can see that FOA is better than stereo, but from other tests one could see substantially degradations from FOA compared to HOA, and there is no answer on whether it is suitable for immersive audio formats and it is not derived from tests. He stated that this conclusion cannot be derived from the test results, but it would be probably ok to say that FOA is a bit better than stereo and he emphasized that there is a gap compared to HOA.
Mr. Stefan Bruhn (Dolby) preferred to be careful when quantifying the difference between FOA and HOA. He noted that the study was with loudspeakers and it is unclear how it turns out with headphones. He noted that in this study by Ericsson the results are not very conclusive, and one cannot show that the ground truth for the direction of signals was maintained. He preferred to be careful when making final statements.
Mr. Andre Schevciw (Qualcomm) stated that for headphone listening with individualized HRTFs one can see how quality of FOA degrades from HOA, and the text is showing what is the situation for headphones. He stated that the other test is for a loudspeaker setup, and they show a similar trend, but for conclusions it may not be enough to provide immersion. He preferred to stick to facts and have technical conclusions.

Mr. Andre Schevciw (Qualcomm) commented on the short vs. long-term work and he asked what is the metric for VR QoE. Mr. Nils Peters (Qualcomm) stated that one can have perceptual attributes and tests over headphones would be necessary, he added that there may be an influence from the input signal and the HOA order.
Mr. Stefan Bruhn (Dolby) asked if the intention from Ericsson was to finalize the study item at this meeting. Mr. Tomas Toftgard (Ericsson) confirmed that this was the case.
Mr. Stefan Bruhn (Dolby) asked how to deal with any normative work. Mr. Tomas Toftgard (Ericsson) stated that there could be a WI with the conclusions in the report.

Mr. Stéphane Ragot (Orange) noted that about half of the objectives of FS_CODVRA had not been addressed and he expressed concerns on completing the study item with such incomplete achievement. Mr. Paolo Usai (ETSI) recommended listing items in the cover page that were yet addressed if the TR is presented to SA plenary. The EVS SWG Chairman stated that not all objectives may have the same weight.
Conclusion:

S4-171125 was revised to S4-171337.
Mr. Tomas Toftgard presented a draft version of S4-171337 Draft CR to TR 26.918 on Findings and conclusions from study on 3GPP codecs for VR audio (FS_CODVRA) (Release 15), from Ericsson LM
Comments / questions:

M. Andre Schevciw (Qualcomm) stated that there is significant localization loss with FOA compared to HOA, and when doing truncation from HOA there is a distortion in localization performance.

Mr. Stefan Bruhn (Dolby) preferred to have a positive message is that even with FOA we get something better than mono and stereo.

Mr. Imre Varga (Qualcomm) noted that there was a comment by Qualcomm in revision marks to replace one paragraph, reading as follows:
"There is the question whether FOA would be a suitable VR audio representation for 3GPP VR applications. The test results in Clause 6.1.3 show that significant localization quality can be lost when truncating the spherical harmonic series from HOA to FOA. Those tests used binaural rendering with generic HRTFs which may limit the ability to correctly localize and externalize sound sources for certain subjects, including the reference conditions of the listening tests."

Mr. Ton Kalker (DTS) emphasized that these tests are all done in context linear encoding/decoding, no fancy decoder for ambisonics. He stated that in the industry various decoders are available to render binaural, and the binaural decoder has an impact. He stated the proposed conclusions only hold for a particular rendering, and he asked to clarify this limitation to avoid a universal statement. He insisted that for ambisonics there are various ways, and one need to be careful when saying that resolution is lost as it depends on the front-end and rendering. Mr. Stéphane Ragot (Orange) stated that he also views some text as speculative and extrapolating.
Mr. Stefan Bruhn (Dolby) stated that there are indications that the group has investigated solutions that could enable audio in VR, and it is clear that a complete solution that could go into normative specifications. He suggested giving a positive signal on the FS_CODVRA study outcome. 
Mr. Stéphane Ragot (Orange) had doubts that the FS_CODVRA was complete; he referred to the related WID where several key objectives had never been addressed so far (bit rate recommendations, SDP parameters, metadata, recommendation on rendering).

Some online editing of the draft document took place. In particular the wording 'for a particular choice of rendering' was added. There were discussions on how to formulate conclusions to give a positive message about FOA and to give answer on whether FOA is a suitable VR representation. Mr. Fabian Kuech (Fraunhofer) suggested stating that FOA improves over mono or stereo but loses against HOA. Mr. Andre Schevciw (Qualcomm) stated that this study was supposed to qualify the suitability of FOA and it shows better quality than stereo, but not by many MUSHRA points; he invited to be careful about conclusions. Some further online editing took place. Mr. Stéphane Ragot (Orange) requested to document that the study did not address a comparison of various binaural decoding schemes. Mr. Tomas Toftgard (Ericsson) stated that there may be personalized filters, reverberation to have room effects. Mr. Stefan Bruhn (Dolby) stated that a kind of common knowledge on what is possible may be captured.
Conclusion:

There was no agreement on draft conclusions.

S4-171337 was forwarded to SA4 closing plenary (final version not seen by EVS SWG).

Mr. Tomas Toftgard presented a draft version of S4-171352 CR 26.918-0003 Findings and Conclusions from study on 3GPP codecs for VR audio (Release 15), from Ericsson LM, Dolby Laboratories Inc.
Comments / questions:

None.

The EVS SWG Chairman summarized that the content was fine but the intention was to include the content of S4-171337 would be inserted into S4-171352.
Conclusion:
S4-171352 was forwarded to SA4 closing plenary (final version not seen by EVS SWG).
The EVS SWG Chairman presented the time plan of FS_CODVRA from SA4#95 in S4-171083. He noted that it would be better to achieve conclusions at this meeting to be able to complete the study item in December 2017.

Mr. Stephane Ragot (Orange) stated that many topics and objectives (bit rate recommendations, SDP parameters, specification of renderer, metadata...) targeted at this meeting had received no input. He wondered how one could consider that the FS_CODVRA WID was complete.  Mr. Stefan Bruhn (Dolby) disagreed with this view, and he stated that a static solution could be used where there is no adaptation. Mr. Stéphane Ragot (Orange) commented that SA4 has received no input on this topic until now.

The EVS SWG Chairman commented that there could be several options:

1. finalize conclusions and include S4-171337 in a big CR (S4-171352) at this meeting

2. agree on a CR based on S4-171337 and work later on a separate CR on conclusions 

3. progress conclusions at this meeting, and have a conference call with SA4 power to finalize them, in this case the time plan in S4-171083 would have to have revised
Mr. Tomas Toftgard (Ericsson) preferred the first option and he invited supporters of the FS_CODVRA work item to contribute to extend the work. Mr. Andre Schevciw (Qualcomm) preferred to leave some points out of conclusions and to leave them for a normative phase.

Mr. Stéphane Ragot (Orange) commented that the current proposed conclusions are vaguely formulated and he preferred the third option. 
The EVS SWG Chairman stated that one thing is what to do with conclusions, another thing is whether the group could be happy to put the missing study objectives in a new work item. Mr. Stéphane Ragot (Orange) felt it was difficult to see that FS_CODVRA could be completed at this meeting as only a subset of objectives had been addressed. 
The EVS SWG Chairman invited to propose a document with conclusions for plenary possibly with brackets/question marks/etc.
The time plan in S4-171083 (from SA4#95) was noted.
It was requested to clarify the status of documents and process for FS_CODVRA.

The EVS SWG chairman clarified that S4-171337 will be forwarded to plenary and S4-171337 will contain conclusions to be worked offline to produce this document. He added that the content of S4-171352 is fine. He stated that S4-17337 can be submitted to SA4 plenary when agreed offline, and the fallback if S4-171337 is too vague and if conclusions cannot be agreed is to go into other parts without conclusions and the FS_CODVRA study would not be completed at this meeting. He stated that the target was still to finalize FS_CODVRA at this meeting so the time plan in S4-171083 was still ok, and if a conference call is needed this time plan would have to be changed.
7 FS_EVS_FCNBE (EVS Float Conformance Non Bit-Exact)
Mr. Ethan Duni presented S4-171091 Further results with EVS Float standard on macOS, from Apple (UK) Limited
Comments / questions:

The EVS SWG Chairman stated that FL / FX interworking is a useful case, but different FLs can interoperate.
Mr. Stefan Doehla (Fraunhofer) stated that the group has to be very grateful for identifying the issues and finding where are the denormals causing interworking issues. He noted that this is part of a CR brought in the current meeting. It was clarified that the related changes are to avoid denormals.

Mr. Jon Gibbs (Huawei) asked if denormal handling will increase complexity for the O2 case. Mr. Ethan Duni (Apple) confirmed that in Ofast complexity is not bad, but for O2 the entire CNG will run in the denormal case and it happens frequently in clean case.

Mr. Atti Venkatraman (Qualcomm) asked to clarify the new values in Table 2 compared to SA4#95 and he noted that O2 values did not change much. Mr. Ethan Duni (Apple) stated that the SA4#95 values reflected only WB and SWB, while at this meeting all modes were run, so there are slight differences but an increased test coverage. He added that Ofast was intended to be a failure case to be as credible as possible to have a meaningful conformance to see where to draw the line between pass/fail.
Mr. Atti Venkatraman (Qualcomm) noted that Ofast is closer to O2 but still a failure, he asked to clarify what is relevance of CDF curves (e.g. starting point to set criteria). Mr. Ethan Duni (Apple) explained that the CDF of absolute differences are compared to FX/FX case, and one visualize summary statistics, he commented that histograms are harder to interpret.
Mr. Atti Venkatraman (Qualcomm) commented on restricted results, he asked if clean and noisy channels would be separate cases. Mr. Ethan Duni (Apple) stated that it would be useful to do tests on clean if one can reduce variability and set tighter limits, and there are significant drops in outliers statistics. He clarified that this is presented for information to show there is lower variability.
Mr. Raj Pawate (Cadence) asked, when comparing O2 and Ofast, why not specify people only use O2. Mr. Ethan Duni (Apple) clarified that it is not proposed to use Ofast, Ofast is used as an example of fail, because examples of fail and pass are needed. The EVS SWG Chairman commented that the exercise is to see if one can recognize the resolution of the method.
Mr. Jon Gibbs (Huawei) stated that the emphasis has changed since he understood at SA#95 that Apple wanted to use Ofast. Mr. Ethan Duni (Apple) stated that Ofast is there yet to be usable, he hoped to find enough bugs to be able to use Ofast, however he emphasized that it is not recommended to use Ofast because it's not standards compliant.
Mr. Atti Venkatraman (Qualcomm) asked if the fixes were to correct a bug in the Ofast compiler or in coder. Mr. Jon Gibbs (Huawei) stated that there are areas where Ofast is too aggressive. Mr. Ethan Duni (Apple) stated that the default setting is typically Osize, which is less aggressive than O2.
Mr. Stefan Doehla (Fraunhofer) stated that compliers are getting better, but he supported changing the EVS code at isolated regions to be robust (not all over the place). Mr. Jon Gibbs (Huawei) asked if this was not going too far, and the fixes were not strictly correcting bugs in EVS, but in this case Ofast fails to do range checking and so the fault is in Ofast and not in EVS. Mr. Stefan Doehla (Fraunhofer) suggested inserting a warning in some parts of the code when some sections cannot be touched or to take into account potentials denormals.

Mr. Ethan Duni (Apple) invited to reduce sensitivity to Ofast, and he noted that less scrupulous implementers may run into issues. Mr. Raj Pawate (Cadence) stated that the point is to see whether it is a bug in EVS or compiler, and here Ofast is a problem. Mr. Ethan Duni (Apple) stated that there was no bug, Ofast is supposed to ignore standards so one should not recommend this option.
Mr. Raj Pawate (Apple) stated Ofast, if used to optimize implementations, avoids checks and exchanges accuracy for speed. Mr. Ethan Duni (Apple) invited to reduce the sensitivity of the source code so that implementers do not have to play this game.
Mr. Milan Jelinek (VoiceAge) stated that EVS was standardized in 2014, and he was concerned that such fixes to reduce sensitivity could never finish. Mr. Stefan Doehla (Fraunhofer) stated that implementers may need a lot of time to find portions of code that trigger issues, and he proposed to either tell them what not to do or to do non-intrusive changes to the code, otherwise they would not know which part can be compiled with reciprocal arithmetics or rather not. Mr. Jon Gibbs (Huawei) stated that this could be spelled out when writing the conformance specification.

Mr. Atti Venkatraman (Qualcomm) stated that O2 is already giving a reasonable insight, and any fix to reduce sensitivity needs to go into some testing. Mr. Ethan Duni (Apple) stated that the fix improves O2 as well.
Mr. Stefan Doehla (Fraunhofer) stated that Ofast had no tricks and it is important to enable higher performance for EVS. Mr. Ethan Duni (Apple) stated that one couldn’t depend on implementers not to do aggressive things and if sensitivities are patched this limits damages they can do and it makes the code safer.
Mr. Atti Venkatraman (Qualcomm) stated that the risk is to bring Ofast closer to O2, and quality is closer to O2 but in some cases it is really bad.
Mr. Stefan Doehla (Fraunhofer) stated that if O2 need denormals, some platforms are slower by a significant factor, O2 might be too badly performing than if we take care of denormal operations. He stated that fixes serve two purposes: make O2 faster and make Ofast safer.
Mr. Ethan Duni (Apple) explained that denormals are expensive, but here the issue was very problematic because of smoothing so there were many frames with denormals. Mr. Jon Gibbs (Huawei) asked how often this problem occurs. Mr. Ethan Duni (Apple) stated that this affected quite many conditions, not just one file; he also clarified that when connecting to its own implementation there is no issue but problems occur in the interop case.

The EVS SWG Chairman commented on the suggestion to limit testing to clean. Mr. Ethan Duni (Apple) stated that tests are needed to cover all conditions but one needs a subset to have a tighter margin.
Conclusion:
S4-171091 was noted.
S4-171108 pCR TS 26.843 FCBNE, from Intel was revised to S4-171247.
Mr. Fabrice Plante presented S4-171247 pCR TS 26.843 FCBNE (revision of S4-171108), from Intel, Fraunhofer IIS, Apple (UK) Limited

It was clarified that chapters are reorganized with chapter 5: Methods description, 6: Results instead of Encoder and Decoder tools
Comments / questions:
Some formal aspects on the cover page were highlighted (no impact, Release to be checked, category B).

Mr. Stephane Ragot (Orange) asked if new results from Apple would replace the previous ones as it is now on a complete database. He also suggested describing the options used for POLQA: sampling at 48 kHz, level adjustment...
It was clarified that all processing was done according to EVS-7c, assumes 48 kHz files used and level alignment is turned off.
Mr. Milan Jelinek (VoiceAge) commented on the delay compensation in section 5.2.1, he stated that the metrics may not be computed at the same frames. He also wondered whether it is not better in clause 5.2.4.1 to use an FFT of 40 ms with 50% overlap instead of an FFT length of 20 ms. The normalization factor was also asked to be clarified and several editorial issues were noted (including numbering of clauses).
Mr. Milan Jelinek (VoiceAge) commented on clause 5.2.2.1 for weighted SNR threshold, T_SNR . PREF. He asked why the threshold is multiplied by an energy factor. He felt that the threshold would depend on the signal level. Mr. Stefan Doehla (Fraunhofer) stated that there was code shared offline to implement this criterion and WSNR was a sensitive tool, he stated that the description may have typos but he was confident that the method worked well.
Conclusion:

S4-171247 was revised to S4-171331.

Mr. Fabrice Plante presented S4-171331 Pseudo CR to 26.843, from Intel, Fraunhofer IIS, Apple
Comments / questions:

The EVS SWG Chairman noted that 'TS 26.952' should be reworded as 'TR 26.952'. Mr. Fabrice Plante (Intel) proposed to insert this document in brackets in the TR 26.843.

Mr. Ton Kalker (DTS) noted that variable d not initialized in the code for 5.2.4.1. Mr. Fabrice Plante (Intel) committed to fix this.

Mr. Atti Venkatraman (Qualcomm) expressed concerns with the 47% setting used for the RMS criterion. He asked if this is sufficient to design the conformance methodology. Mr. Fabrice Intel (Intel) clarified that 47% was the value set in decoder tools used on various compilers including results in S4-171109.
Mr. Atti Venkatraman (Qualcomm) requested to put things in brackets. The EVS SWG Chairman emphasized that the issue is that the strict path cannot have too weak a threshold. Mr. Fabrice Plante (Intel) clarified that this the current value in the decoder tools.
Mr. Atti Venkatraman (Qualcomm) said there there are potential risks if in a file 99.5% of frames pass. He stated that for the case 200 frames and there could be one frame with clipping, then the test condition would be still considered equal to the reference. He asked if the method can be considered ok in this case. Mr. Ethan Duni (Apple) asked why this setting is not 100%. Mr. Fabrice Plante (Intel) stated that it can happen that one frame is not clipping but just above the threshold, so this approach was used instead of relaxing too much criteria.
Mr. Atti Venkatraman (Qualcomm) summarized that he had two big concerns on the method and he asked to address them. Mr. Fabrice Plante (Intel) commented that this related text could be put in brackets and if results could show that 99.5% is not needed one could put 100%. The EVS SWG Chairman suggested putting tbd or 100%. Mr. Fabrice Plante (Intel) suggested putting an editor's note.
Mr. Stefan Doehla (Fraunhofer) stated that the intention was to check if a change in the algorithm would give a fail, and the intention was not to try to fail the test on purpose. He stated that the conformance assumed that non-changed code should still pass, so on could tighten the criteria to let valid compilers pass.
Mr. Atti Venkatraman (Qualcomm) preferred to design the methodology where thresholds will catch algorithmic changes. It was clarified that current experiments focus on compiler influence with no algorithmic change.

Mr. Atti Venkatraman (Qualcomm) stated that they’re two different things: to catch bad compilers on decoder side (where it should not 99.5%, if denormal could clip one frame), and to catch algorithmic changes. He asked if quantization of output to 15-bit would be caught. He was not confident that the proposal would catch bad implementations.
Mr. Fabrice Plante (Intel) stated that results show some bad implementations, and one needs first to spell out methods and present results to see where we are. He noted that one can highlight that 99.5% could be changed to 100%. Mr. Stefan Doehla (Fraunhofer) suggested putting 99.5% in brackets. Mr. Fabrice Plante (Intel) stated that the related text can be in brackets. The EVS SWG Chairman stated that values could be set tbd and the values used to produce results could be provided in the result section.
Mr. Tomas Toftgard (Ericsson) commented on the WSNR method and he stated that power must be negative for the criteria 'WSNR < (TSNR-SNRHEADROOM) PREF' to work. Mr. Fabrice Plante (Intel) stated that there could be an explanation that the 2 signals are scaled.

Conclusion:

S4-171331 was revised to S4-171350.
Mr. Fabrice Plante presented S4-171109 FCNBE decoder results, from Intel
Comments / questions:

Mr. Fabrice Plante (Intel) explained that POLQA verification would be done for icc on Atom and for gcc on Xeon.

Mr. Atti Venkatraman (Qualcomm) commented on the analysis flow in clause 3.4, with the sequential check. He asked why not just use spectral distortion and why there was a sequence. He commented that the bottleneck is SD.  He anticipated cases where RMS fails and SD passes. He asked if RMS is stricter.
Mr. Fabrice Plante (Intel) stated that the idea is not to pass everything with SD, but RMS is used to check first if there is a 1-bit difference in the signal, which is a very strict metric, then one could have a percentage of passing. He stated that the reason for the cascaded approach is to avoid passing everything with SD is passing, while a lot of vectors in RMS should pass. He noted that RMS is not sufficient.
Mr. Atti Venkatraman (Qualcomm) gave the example of 100 frames, where the used objective metric give that 90 frames meet the requirements, then one introduces another metric to get 5 pass, and metrics are getting more lenient. He noted that stricter criteria should be run on one database and he asked why the lenient ones are for failed cases. He asked to clarify if RMS is catching 50 or 99% of fails. He stated that all proposed metrics are strong but the strength depends on thresholds, and he asked why not take SD to strict thresholds.
Mr. Fabrice Plante (Intel) stated that is possible that small variations are not caught and by having this hierarchical approach one can be stricter on different metrics.
Mr. Atti Venkatraman (Qualcomm) asked see how much is caught by RMS and others, and there is a risk that RMS is catching only 50%, while one may want almost 99% caught by RMS.
There was some discussion to know if the fixed-point decoder would pass the proposed requirements. Mr. Fabrice Plante (Intel) stated that the FX decoder is not expected to pass FL conformance. It was noted that it is too late to catch differences between FL and FX.
Mr. Atti Venkatraman (Qualcomm) stated that to set thresholds one should know how they were developed, and one needs to check if FX decoder would meet the requirements. Mr. Ethan Duni (Apple) stated that the FX has nothing to do with FL implementations and it would force wider thresholds. Mr. Atti Venkatraman (Qualcomm) stated that he wanted to see the reliability of metrics. Mr. Ethan Duni (Apple) stated that this is comparing FL and FX decoders, it may be interesting to see what happens, but it would mean measuring differences that are out of scope. Mr. Atti Venkatraman (Qualcomm) stated that if FX and FX meets all requirements then the threshold would be quite relaxed Mr. David Singer (Apple) stated that one needs some cases that should pass and some that are just out the fence.
Mr. Stéphane Ragot (Orange) stated that one should include test cases where the code is changed with a perceptual impact, and this should be detected. Mr. Atti Venkatraman (Qualcomm) gave the example of limiting the output of 14-bit PCM for the decoder output. Mr. Ethan Duni (Apple) stated that reported change of SID was not perceptually relevant.
Mr. Jon Gibbs (Huawei) asked if failures in clause 5 are due to RMS error. He stated that the sensitivity to seed change is weird. Mr. Fabrice Plante (Intel) stated that looking at the time signal one can clearly see the difference, so a change of seed which is a minor change will be caught.  He clarified that there was a first fix proposal and it was changing the seed and this fix was used to assess the robustness to code change.

Mr. Ethan Duni (Apple) commented on the extra failures due to vectorization for the -o-avx2 case, he stated that he would prefer something tolerant to vectorization. Mr. Fabrice Plante (Intel) stated that there were 83 failures related to specific operation points, and Intel is checking this issue.

Mr. Atti Venkatraman (Qualcomm) noted that Ofast was not included. Mr. Fabrice Plante (Intel) clarified that this is not macOS but the icc compiler on Atom and the gcc compiler on Xeon platform; he clarified that OptAgg is equivalent to Ofast (O3+fast2 compiler option similar to Ofast on macOS).
Conclusion:

S4-171109 was agreed.

The result part of this Tdoc will be integrated in S4-171350.
Mr. Fabrice Plante presented S4-171110 FCNBE conformance criteria, from Intel, Apple
Comments / questions:

Mr. Stéphane Ragot (Orange) commented on the proposal not to defined any conformance for the JBM. He stated that a terminal vendor may choose to use the EVS JBM as it is recommended, and in this case it would be preferable to have conformance. He stated that the use of the JBM conformance would be conditional to the use of the JBM.
Mr. Peter Isberg (Sony) asked to show the distribution of absolute scores for POLQA as they could all be at 1.1. Mr. Ethan Duni (Apple) clarified that the conformance was based on the reference code that does not change.

Mr. Stéphane Ragot (Orange) asked if there was any reason for the higher variability of the decoder in PLC conditions. Mr. Ethan Duni (Apple) clarified that there are hard decisions based on thresholds, pitch lag on correlation, a bit of round off errors, and signals get misaligned; he added that this is a source of additional variation. Mr. Stéphane Ragot (Orange) stated that there are also even more decisions at the encoder side.

Mr. Atti Venkatraman (Qualcomm) commented on Table 1, he stated that the subjective MOS difference between 24.4 and 13.2 is about the same as the threshold (0.18) for 1% cases. Mr. Fabrice Plante (Intel) stated that this is just an example. Mr. Atti Venkatraman (Qualcomm) stated that one should set requirement for 90% or 95%. Mr. Ethan Duni (Apple) stated that one need also to cover other cases like 50% with a delta MOS-LQO of for instance 0.01.
Mr. Atti Venkatraman (Qualcomm) stated that a difference of 0.18 in 1% cases would be really bad. Mr. Stefan Doehla (Fraunhofer) commented that in the distribution of difference the objective would be to have a tail as short as possible but one would still have a bell curve and the CDF is a way to illustrate this curve to control the width and the length of tail.
Mr. Fabrice Plante (Intel) stated that it would be interesting to check if everybody agrees putting criteria on CDF as the way forward, and he clarified that the thresholds here are only examples.

Mr. Atti Venkatraman (Qualcomm) asked to clarify the reason for these numbers. Mr. Fabrice Plante (Intel) stated that the numbers are based on previous contributions. Mr. Atti Venkatraman (Qualcomm) stated that the threshold of 0.18 is large and one had to be cautious.

The EVS SWG Chairman stated that the question is not if one wants to use the CDF but rather if POLQA is the tool to use. Mr. Stefan Doehla (Fraunhofer) stated that each tool has an uncertainty and this is taken into account with the CDF curve.
Conclusion:

S4-171110 was noted.
Mr. Atti Venkatraman presented S4-171142 Tools for Evaluating EVS Floating-Point Conformance, from Qualcomm Austria RFFE GmbH
Comments / questions:
Mr. Ethan Duni (Apple) stated that the issue raised in this contribution might be an isolated outlier that would be detected when using the complete test database; he encouraged using the complete set of test files.  He expected to see the bug in many files.
Mr. Stefan Doehla (Fraunhofer) invited to share the code changes to verify over a large database. 

Mr. Jon Gibbs (Huawei) stated that he thought POLQA might be limited to 12kHz audio bandwidth so it will not be able to analyze issues above this frequency. Mr. Atti Venkatraman (Qualcomm) clarified that the high frequency limit of POLQA is 14kHz.
It was also clarified that POLQA is not yet an agreed tool for conformance testing
Conclusion:

S4-171142 was agreed.

The result part of S7-171142 of this Tdoc will be included in S4-171350.
Mr. Atti Venkatraman presented S4-171143 Delta-POLQA Issues in Clean Speech Relevant to EVS Floating-Point Conformance Testing, from Qualcomm Austria RFFE GmbH
Comments / questions:
Mr. Ethan Duni (Apple) asked to see more data on the impact of this issue, by running the entire database to see the total impact this would have. He added that more generally POLQA is noisy and it can give false positives so he acknowledged that another metric may be needed. He invited to produce the complete data.
Mr. Atti Venkatraman (Qualcomm) stated that only a snapshot of the tests done by Qualcomm is shown here. He requested to capture the issues in the TR.

Mr. Fabrice Plante (Intel) noted that the TR does not discuss POLQA, and it is not a verification of POLQA. He stated that there is a proposal to use POLQA, and this should go in result. He commented that the chapter about POLQA is just to say how to use it. Mr. Atti Venkatraman (Qualcomm) highlighted that this is not issue with POLQA but with delta POLQA; he asked if the proposal is to wait for more data.
Mr. Fabrice Plante (Intel) stated that nobody denies that POLQA score is imperfect but if there is bug, it would be caught by running the test on larger database.
The EVS SWG Chairman stated that a method with deltaPOLQA is proposed and here the contribution analyzed this method, and the group has to understand whether the method works well or not. Mr. Fabrice Plante (Intel) felt that this input should be more in the result section (clause 6 of the TR).
Conclusion:
S4-171143 was agreed.

The result part of S4-171143 will be included in S4-171350.
Mr. Ethan Duni presented S4-171248 Additional results with EVS Float standard on macOS, from Apple (UK) Limited
Comments / questions:

Mr. Ethan Duni (Apple) clarified that the rounding error for RE8 quantization is ok when connecting the same implementations, as rounding errors match. He added that the RE8 quantization is used at 48, 96 and 128 kbit/s but also in other places in the code, but the severe artifacts come from the higher bit rate cases. 

It was noted that there could be several ways to fix the issue with SWB BWE.

Mr. Atti Venkatraman (Qualcomm) commented on the cases excluding JBM and PLC, where Ofast scores better than O2. He asked how many test cases are defined for clean channel. Mr. Ethan Duni (Apple) clarified that about half cases are in clean channel and everything is covered (levels, etc.).
Mr. Stefan Doehla (Fraunhofer) clarified that tests cover all potential conditions talked about during the course of EVS selection and characterization, including 3%, 6% FER and all JBM profiles, for all content types (clean speech, noisy...) and levels, and that makes this huge corpus. Mr. Ethan Duni (Apple) clarified the corpus is about 62 hours (2 1/2 days). Mr. Stefan Doehla (Fraunhofer) clarified that this includes PLC conditions and JBM conditions. Mr. Ethan Duni (Apple) noted that more differences are observed in O2 in these PLC and JBM cases; he stated that for this reason one needs to break PLC and JBM cases from the clean channel cases.
Mr. Ethan Duni (Apple) clarified conclusions, saying that Ofast is improved but not yet acceptable and still suspicious, and it should be regarded as failure. He added that one would need a MOS test to get more confidence, but the motivation is to find failure points as close as possible to pass. He hoped that Ofast would become equivalent to O2 if Ofast improvement continues.
Mr. Tomas Toftgard (Ericsson) stated that O2 and Ofast are quite close and there is risk that a good implementation would fail. Mr. Ethan Duni (Apple) stated that one needs to find the worse good implementations, and one needs more data to find where to draw a hard threshold.
It was clarified that the intention of this input was to update the previous results and it could be included in the TR.

Mr. Stefan Doehla (Fraunhofer) stated that the issue with the RE8 quantization was addressed in one of the CR (using ldexp), and he thanked Apple for their findings.

Conclusion:

S4-171248 was agreed. The result part will be included in the S4-171350.
Later, Mr. Fabrice Plante presented a draft version of S4-171350 pCR TS 26.843 FCBNE (revision of S4-171331), from Intel, Fraunhofer IIS, Apple (UK) Limited
Comments / questions:

Mr. Milan Jelinek (VoiceAge) committed to provide an input on WNSR for the next meeting, to have a more robust criterion for low-level signals and he commented that overall results should be the same.
Some online edits were made (editor's note on spectral distortion factor 32768/1000, inputs requested, title of annex A...).

Mr. Stéphane Ragot (Orange) noted that files related to POLQA issues are cited in the text and he asked if they would be attached to the document. It was confirmed that files could be attached.

It was noted that POLQA is the commercial name and one should use P.863.

Conclusion:

S4-171350 was agreed (with 2 files added).
Mr. Fabrice Plante presented a draft version of S4-171354 Draft TR 26.843 Study on non bit-exact conformance criteria and tools for floating-point EVS codec v.0.0.3, from Rapporteur (Intel)
Comments / questions:

The EVS SWG Chairman recalled that two files should be added.

Conclusion:
S4-171354 was agreed. (It was noted that the cover sheet was still to be added)
Mr. Fabrice Plante presented a draft version of S4-171256 FS_EVS_FCNBE_Timeplan v0.4, from Rapporteur (Intel)
Comments / questions:
There was agreement to define the submission deadline for the Dec. 18 conference call on 15 Dec. 23:59 CET.
There was also agreement to have an additional conference call on Jan. 15 at 17:00-19:00 CET, with a submission deadline on Friday 12 Jan. 2018 at 23:59 CET.
Conclusion:

S4-171256 was agreed.
8 FS_BASOP (Update to fixed-point basic operators)
Mr. Milan Jelinek presented S4-171090 Proposal for validation of an alternative EVS implementation using updated basic operators (revision of S4-170883), from VoiceAge Corporation, Cadence Design Systems Inc.
Comments / questions:

The EVS SWG Chairman asked when the NDA would be available. Mr. Milan Jelinek (VoiceAge) asked if it would be more relevant for the TS phase. The EVS SWG Chairman stated that there can be some overlap between the study and TS phases, he recalled that in the past there was a software licensing agreement to get the code only to evaluate a potential standard, and one cannot implement and derive anything from this source code. He stated that this independent from whether it is the study or specification phase.
Mr. Milan Jelinek (VoiceAge) noted that databases may not be available, and it should be P.501. Mr. Stefan Doehla (Fraunhofer) stated that some databases from qualification might be problematic. Mr. Milan Jelinek (VoiceAge) suggested to put TBD for databases to use.
Mr. Stéphane Ragot (Orange) asked why there is no DTX off for Experiments 3 and 4. Mr. Milan Jelinek (VoiceAge) stated that DTX on to cover more cases.
Mr. Stéphane Ragot (Orange) asked if more statistics could be added in Table 1 (max/min/...). The EVS SWG Chairman stated that the key point is that averaging is per sample.
Mr. Stefan Doehla (Fraunhofer) asked if there is a validation of the code, and how one can verify that the algorithm is still the same.  Mr. Stéphane Ragot (Orange) suggested adding an explicit verification phase to check the code.
Mr. Stefan Doehla (Fraunhofer) stated that even if the algorithm is modified, the current process would not allow to say no.
Mr. Stefan Doehla (Fraunhofer) asked if the WI would add something to TS 26.445 or only to TS 26.442. Mr. Milan Jelinek (VoiceAge) stated that the algorithmic description will be the same. Mr. Raj Pawate (Cadence) stated that there is text saying the algorithm is not changed.
The EVS SWG Chairman stated that the text for the software license agreement should reflect that purpose is only to check the algorithm is unchanged. Mr. Raj Pawate (Cadence) understood that there is a need to work on agreement with Cadence legal, and receiving companies will not use that code. The EVS SWG Chairman stated that this a one-sided agreement, and he committed to grab out examples.
Mr. Milan Jelinek (VoiceAge) asked this is this really requested for the study period. The EVS SWG Chairman stated that it can be done independently and he noted that legal review can take time so starting early will help. Mr. Stéphane Ragot (Orange) stated that this may accelerate the normative phase.
Conclusion:

S4-171090 was revised to S4-171332.
Mr. Milan Jelinek presented S4-171332 Proposal for validation of an alternative EVS implementation using updated basic operators (revision of S4-171090), from VoiceAge Corporation, Cadence Design Systems Inc.
Comments / questions:

The EVS SWG Chairman noted that Table 1 is too large.

Mr. Stéphane Ragot (Orange) suggested moving the sentence about NDA into a separate section (in a future revision of this text), because it is not an objective performance verification.
Conclusion:

S4-171332 was agreed.

Mr. Raj Pawate presented S7-171173 Proposal for modifying some of the weights of the basic operators in Annex B of 3GPP TR 26.973 v0.3.0, from Cadence Design System Inc., VoiceAge Corporation
Comments / questions:

Mr. Stéphane Ragot (Orange) asked if it would it be possible to have fractional weights for basops, by adding a parameter to basops to flag them as scalar or vector operations. Mr. Raj Pawate (Cadence) stated that there were reservations to have weights less than 1, he commented that fractions would be processor and architecture specific.
Mr. Stefan Doehla (Fraunhofer) asked if some weights are only applicable to one platform, he asked to clarify which operators are on safer side or more aggressive. Mr. Raj Pawate (Cadence) clarified that the weights are very conservative, for instance 2-way SIMD is assumed, these recommendations and weights are generic, and it would be confusing to say a weight for a given architecture. Mr. Stefan Doehla (Fraunhofer) asked if an operation won't run any slower than weights. Mr. Raj Pawate (Cadence) clarified that people would use STL2009 weights for older architectures, and the updated basops for modern architectures.
It was clarified that there were no new control operators.
Conclusion:

S4-171173 was agreed.

Mr. Raj Pawate presented S4-171175 Evaluation of merits of an alternative EVS implementation using extended STL2009 Basic Operators, from Cadence Design System Inc., VoiceAge Corporation
Comments / questions:

It was clarified that numbers in Figure 2 have not changed, while Table 1 has changed, because weights have changed.
Mr. Stéphane Ragot (Orange) supported including Annex A in the TR, as it could be in an early section to justify the alternative implementation. He commented on the reported average WMOPS figures and he noted that values are different compared to TR 26.952, he suggested explaining the difference and saying that reference values are in TR 26.952. He also suggesting defined the architecture related to MCPS values and removing the date (Sept. 27) in figure 2. The EVS SWG Chairman suggested rewording the title of Figure 2 to indicate this is an illustration of a particular workflow.
Conclusion:

S4-171175 was revised to S4-171333.
Mr. Raj Pawate presented S4-171333 Evaluation of merits of an alternative EVS implementation using extended STL2009 Basic Operators (revision of S4-171175), from Cadence Design System Inc., VoiceAge Corporation
Comments / questions:

Mr. Jon Gibbs (Huawei) clarified that TR 26.952 also includes average WMOPS values. Mr. Raj Pawate (Cadence) referred to the new paragraph below Table1, which refers to TR 26.952 for a more comprehensive analysis of WMOPS.
Some editorial issues were raised (styles, addition of subclauses...).

Conclusion:

S4-171333 was agreed. This document will be integrated in the new document (draft TR).
Mr. Raj Pawate presented S4-171242 Proposal for adding sections Introduction, Scope, and Abbreviations in 3GPP TR 26.973 v0.3.0, from Cadence Design System Inc., VoiceAge Corporation
Comments / questions:

Mr. Paolo Usai (ETSI) invited to read drafting rules, and he noted that one cannot have Tdocs or a link to a company website in references. He stated that the only alternative if felt essential is to create an attachment with Tdocs. He recalled that for AMR SA4 did not want to lose results of objective and subjective tests done during verification, and the only way was to put all of them in zip file. It was clarified that even EVS-Pdocs cannot be used in references. Mr. Paolo Usai (ETSI) added that the FTP side and folders to P-docs would disappear when 3GU will take over.
Mr. Stéphane Ragot (Orange) stated that the alternative EVS implementation might be reworded, as it could be confusing. Mr. Milan Jelinek (VoiceAge) stated that the wording 'using new STL operators' could be added.
It was noted that there might be more abbreviations, like EVS.

Conclusion:

S4-171242 was agreed with several updates to be done: references will be updated based on the comments, the wording 'alternative EVS implementation' will be modified and the abbreviations of EVS to be added.
Mr. Raj Pawate presented S4-171246 Proposal for a test methodology for validating the extended basic operators, from Cadence Design System Inc., VoiceAge Corporation
Comments / questions:
Mr. Atti Venkatraman (Qualcomm) stated that the proposed verification is helpful and contributes to more robust basic ops. Mr. Milan Jelinek (VoiceAge) clarified that the TR will go to SA for info and it was proposed to include the proposal in brackets, without table because this table is just enumerating cases.
Mr. Raj Pawate (Cadence) stated that the most important is test patterns.
The EVS SWG Chairman stated that it is good to keep the table. Mr. Milan Jelinek (VoiceAge) suggested removing Phase 1 / phase 2 reflecting the advancement of work. It was suggested to remove columns for phases 1 and 2 and to remove these phases in the text.
Mr. Stefan Doehla (Fraunhofer) asked if this framework would be used to compare the 32-bit basop.
Mr. Raj Pawate (Cadence) explained that there are corner cases in test patterns where we reach the -1 or +1 range; it was noted that the basops are used in the full range.
Mr. Stefan Doehla (Fraunhofer) stated that it would be possible to check if real implementation of operators is identical to the proposed basops. Mr. Raj Pawate (Cadence) explained that the goal is to compare to float operation. Mr. Milan Jelinek (VoiceAge) stated that the validation is to check there is no bug, and this was a proposal by Qualcomm.

Mr. Raj Pawate (Cadence) stated that it will allow checking the deviation from float, to see what is the absolute error (average/min/max). Mr. Atti Venkatraman (Qualcomm) stated that there is more than evaluating 64-bit basops; it is also to see if there are bugs close to boundaries/saturations and bug are readily caught by simple unitests. He added that one could use it as a reference when comparing to STL2009. Mr. Raj Pawate (Cadence) clarified that the scope is limited to extended basops to see if there are any bugs in new ones.
Conclusion:

S4-171246 was agreed. It will go into the draft TR (S4-171351) taking into comments.
Mr. Milan Jelinek (VoiceAge) noted that it was agreed to remove brackets around Annex B but not around functions in Annex A. He asked if brackets could be also removed for Annex A and the C code. The EVS SWG Chairman asked if these brackets could be removed. Answer: yes.
Mr. Raj Pawate presented a draft version of S4-171351 Draft TR 26.973 - Update to fixed-point basic operators, v. 0.4.0 + submit form, from FS_BASOP Rapporteur (Cadence Design Systems Inc.)
Comments / questions:

Mr. Paolo Usai (ETSI) suggested adding a reference to G.191. It was suggested adding STL in abbreviations.
Some typos and editorial issues (styles, font sizes...) were highlighted Brackets were removed in annex.
Conclusion:

S4-171351 was agreed. It will be recommended to be raised to 1.0.0 in plenary, to be sent to SA plenary. This Tdoc will go to A.I. 18.8. The cover page will have to be provided separately in SA4 plenary.
Mr. Raj Pawate presented S4-171187 FS_BASOP Permanent document BASOP-1: FS_BASOP Project Plan, v0.2, from FS_BASOP Rapporteur (Cadence Design System Inc.)

Comments / questions:

The EVS SWG Chairman commented that the idea for this meeting is that the TR will be V1.0.0 and will go to TSG SA for information. It was noted that the cover page is missing.

Conclusion:

S4-171187 was agreed. It will go under A.I. 18.8
The EVS SWG Chairman projected the software licensing agreement for EVS codec verification phase and committed to send a modified version. Delegates interesting in receiving a copy of this agreement were invited to raise their hand to list them.
9 New Work / New Work Items and Study Items

No Tdoc in this A.I.
10 Any Other business
None.
It was recalled that two interim conference calls were scheduled for FS_EVS_FCNBE. 
11 Close of the session: November 16, 13:20 (local time)
The EVS SWG Chairman closed the meeting. 
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