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Executive Summary

The EVS SWG (28 participants) met in 9 time slots (including joint sessions with SQ and one joint session with SQ/MTSI) with an additional offline editing session. All input documents were covered. The SWG meeting handled 68 documents (including agenda, input and output documents at this meeting) and the meeting summary is provided below:
· Maintenance: Rel-12/13/14/15 CRs to EVS specifications (26.442, 26.443, 26.444, 26.445) were agreed. Other CRs to 26.173 (editorial), 26.973 (on alternative fixed-point) and AMR-WB (64-bit systems) were agreed. Draft CR on EVS SID update rate was proposed and left for off-line discussion until the next meeting.
· Liaison: Reply LSs to ITU-T SG12 on STL, ITU-T SG16 on AMR-WB were agreed. A reply LS to MPEG on MPEG-I audio was left to be forwarded to SA4 plenary.
· IVAS_Codec: Proposals on design constraints and performance requirements were discussed extensively. A draft update of IVAS-4 on input/output formats was left to be considered offline. Common view was that delaying into Rel-17 is realistic, further there was no agreement on the dates themselves to be introduced to the updated IVAS project plan and the IVAS-2 Editor (Mr. Imre Varga, Qualcomm) was tasked to prepare two options for discussion in SA4 pleanry. It was agreed to start a new Pdoc on scenarios (name TBD) under the provision that the IVAS project plan is not impacted (this Pdoc will not be part of IVAS-2) and it cannot hold off progress of IVAS standardization
· Alt_FX_EVS: Verification reports showing in particular that the source code now achieves bit-exactness were presented by NTT, Ericsson, Nokia, VoiceAge and Fraunhofer. It was decided to cancel listening tests and to submit TS 26.452 for approval. Other CRs were left to be prepared for SA4#102.
1 Opening of the session: November 19, 16:00 (local time)
The EVS SWG Chairman, Mr. Imre Varga (Qualcomm), opened the meeting.

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

The EVS SWG Chairman displayed the schedule for the meeting. He then displayed Revision1 of S4-181308 with Tdocs allocated to A.I. 7 for SA4#101, including S4-181390.
The agenda was later revised in S4-181503.
The EVS SWG Chairman recalled that there was a request to cover the project plan. He suggested starting with CRs with A.I. 7.3.

3 CRs to Features in Release 15 and earlier 
Mr. Markus Multrus presented S4-181252 CR 26.442-0029 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:
The SA4 Secretary noted that the justification included issues with incorrect implementations and he asked to clarify what issues were found in the code. Mr. Markus Multrus (Fraunhofer) clarified that some IF conditions were not properly implemented in fixed-point due to wrong positions of closing parenthesis.

Mr. Stefan Bruhn (Dolby) asked why the CR is indicated as not impacting core network and he noted that the CR form (v11.2) was outdated. The SA4 Secretary commented that he could tick the core network box and he stated that the new CR form was almost identical and v11.2 could still be used.
The EVS SWG Chairman asked if the group could agree on this CR. Answer: yes. 

Conclusion:

S4-181252 was agreed. The SA4 Secretary  will tick the ‘Core Network’ box for the associated group of 4 CRs when preparing the CR package for SA plenary. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181253 CR 26.442-0030 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:

S4-181253 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181254 CR 26.442-0031 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:

S4-181254 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181255 CR 26.442-0032 Corrections to EVS Fixed-Point Source Code (Rel-15), 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:

S4-181255 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181256 CR 26.443-0025 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
Comments / questions:

The EVS SWG Secretary noted that the same issue of ‘Core Network’ box was not marked.
Conclusion:
S4-181256 was agreed. The SA4 Secretary  will tick the ‘Core Network’ box for the associated group of 4 CRs when preparing the CR package for SA plenary. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181257 CR 26.443-0026 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:

S4-181257 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181258 CR 26.443-0027 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:

S4-181258 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181259 CR 26.443-0028 Corrections to EVS Floating-Point Source Code (Rel-15), 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:

S4-181259 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181260 CR 26.444-0021 Update of test vectors for the EVS codec (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:

The EVS SWG Secretary noted that the same issue of ‘Core Network’ box was not marked.
Mr. Stefan Bruhn (Dolby) asked if bit-exactness is affected. Mr. Markus Multrus (Fraunhofer) clarified that for floating-point both encoder and decoder are affected, and for basop he assumed that it would be the same but not in each test vector; he clarified that incorrect IF statements for VAD and noise estimation would affect the BASOP encoder.
Mr. Stefan Bruhn (Dolby) asked if interoperability was checked before and after the changes. Mr. Markus Multrus (Fraunhofer) stated that usual POLQA tests were run and no issues were found ; he noted that certain tools triggered only at certain bit rates.
Conclusion:

S4-181260 was agreed. The SA4 Secretary  will tick the ‘Core Network’ box for the associated group of 4 CRs when preparing the CR package for SA plenary. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181261 CR 26.444-0022 Update of test vectors for the EVS codec (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:

S4-181261 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181262 CR 26.444-0023 Update of test vectors for the EVS codec (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:

S4-181262 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181263 CR 26.444-0024 Update of test vectors for the EVS codec (Rel-15), 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:

S4-181263 was agreed. This CR will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181264 Composite ZIP of proposed EVS Fixed-Point Source Code v12.12.0 / v13.7.0 / v14.3.0 / v15.1.0, 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:

The EVS SWG Chairman noted that this Tdoc is for information to the group and provides a new zip file. The SA4 Secretary requested to bring this to plenary.

Conclusion:

S4-181264 was noted. This Tdoc will go to A.I. 14.12.
Mr. Markus Multrus presented S4-181265 Composite ZIP of proposed EVS Floating-Point Source Code v12.11.0 / v13.7.0 / v14.3.0 / v15.1.0, 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:

S4-181265 was noted. This Tdoc will go to A.I. 14.12.
Mr. Stefan Bruhn presented S4-181307 Correction of table names, from Dolby Laboratories Inc.
Comments / questions:

None.

Conclusion:

S4-181307 was agreed. This CR will go to A.I. 5.3.
(see also the related incoming LS in S4-181023 and reply LS in S4-121311)
Mr. Tomas Toftgard presented S4-181315 Correction of CR implementation, from Ericsson LM
Comments / questions:

The SA4 Secretary stated that TR 26.973 is a TR so ‘ME’ and ‘Core Network’ cannot be ticked. He stated that he would remove the ticked boxes before SA4 closing plenary.
Conclusion:

S4-181315 was agreed. This CR will go to A.I. 14.12.
Mr. Milan Jelinek presented S4-181341 Correction of an invalid EVS test configuration, from VoiceAge Corporation
Comments / questions: 

The EVS SWG Chairman stated that even if test is not done, description should be correct.
Mr. Milan Jelinek (VoiceAge) stated that the CR number is not there. The SA4 Secretary clarified that the CR number is 0006, and he stated that if this the only thing to change he could update the CR for SA plenary.

The EVS SWG Chairman asked if the group could agree on this CR. Answer: yes.
Conclusion:

S4-181341 was agreed. This Tdoc will go to A.I. 14.12.

Mr. Stéphane Ragot presented S4-181363 CR 26.204-0020 Corrections to AMR-WB floating-point for 64-bit systems (Release 16), from Orange, Fraunhofer IIS
Comments / questions:

None.

Conclusion:

S4-181363 was agreed. This Tdoc wil go to A.I. 15.11

Mr. Stéphane Ragot presented S4-181370 Draft CR - Correction of EVS SID update rate, from Orange
Comments / questions:

Mr. Tomas Toftgard (Ericsson) stated that the wording on the transmission of SID frames is not clear in the proposed updates. He commented that the network may be affected and there could be injection of tones that could affect when SID arrives. He requested to clarify that the wording in clause 4.4.3 should be for the transmission of SID frames in inactive frames.
The EVS SWG Chairman noted that option is for every EVS implementation while option B is over all MTSI implementations, he asked if the fix would be only in the latest release. Mr. Stéphane Ragot (Orange) clarified that the intention was not to impact terminals that are already in the field.
Mr. Fabrice Plante (Intel) stated that Intel supported changing the SID update rate to 8 frames and he added that changing the EVS specificaitons is a bit too much.
Mr. Stefan Doehla (Fraunhofer) stated that option B does not preclude communicating with GSMA to inform them that there is an extra requirement on EVS and they could fix it.

The EVS SWG Chairman commented that Option A would change things in such drastic manner that SA4 needs to inform them, and in option B SA4 also need to inform about an additional constraint and invite to have the same.
Mr. Tomas Toftgard (Ericsson) stated that updating MTSI is a bit better, because it is related to the usage of EVS. Mr. Stéphane Ragot (Orange) commented that a drawback of option B is that it does not cover non-MTSI implementations.
Mr. Stefan Bruhn (Dolby) stated that EVS is mainly used for VoLTE, but EVS may be used outside. He also pointed out that fixing only Rel-15 would not cover all cases. He stated that no real issues have been observed.
Mr. Milan Jelinek (VoiceAge) commented that he was not convinced that there is indeed a serious issue; he stated that algorithmically it is correct and the codec is equipped with variable DTX, but it has not been characterized. Mr. Stefan Bruhn (Dolby) stated that this related to link adaptation and a response time of 1s is a potential issue and it is not a codec matter. Mr. Fabrice Plante (Intel) stated that there may no issues on the field because everybody uses 8 frames, but one cannot fix the SID update rate in SDP; he stated that in the coder implementations one does not know what people use in the field, and perhaps there is no issue because an update rate of 8 frames is used similar to AMR.
Mr. Stéphane Ragot (Orange) stated that he prefers option A and he asked if there was any strong view against option A. Mr. Stefan Doehla (Fraunhofer) stated that Option A has the issue that not all releases are kept in sync, so it would create discrepancy. Mr. Stéphane Ragot (Orange) commented that one could go back to Rel-12 if no implemention is impacted. Mr. Tomas Toftgard (Ericsson) wondered how this could be checked. Mr. Stéphane Ragot (Orange) commented that it would be possible for companies attending SA4, but he agreed that it would be difficult for companies implementing EVS and not attending SA4.
Mr. Stéphane Ragot (Orange) suggested parking this Tdoc to have further offline discussions.
Conclusion:

S4-181370 was parked.  Later it was postponed.
Mr. Wang Bin presented S4-181310 Corrections to EVS Detailed algorithmic, 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. Wang Bin (Huawei) stated that this CR should be for Rel-12.
The EVS SWG Chairman suggested fixing this and creating mirror CRs later. He asked if there was any comment on this Tdoc. Answer: none.
Conclusion:

S4-181310 was revised to S4-181486. 
S4-181483 CR 26.445-0038 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 agreed without presentation. 
S4-181484 CR 26.445-0039 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 agreed without presentation. 
S4-181485 CR 26.445-0040 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 agreed without presentation. 
S4-181486 CR 26.445-0037 rev 1 Corrections to the Algorithmic Description (Release 15), 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 agreed without presentation. 
These Tdocs will go to A.I. 14.12.

4 Liaisons from other groups/meetings

The EVS SWG Chairman presented S4-180693 LS/r on updated fixed-point basic operators (reply to 3GPP-LS34), from ITU-T Study Group 12, Q2/12 

Comments / questions:

None.

Conclusion:

S4-180693 was replied to (see draft reply in S4-181317).
The EVS SWG Chairman presented S4-181023 LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB (3GPP S4-180217), from ITU-T SG16
Comments / questions:

None.
Conclusion:

S4-181023 was replied to (see draft reply in S4-181399).
Mr. Stefan Doehla presented S4-181212 Liaison Statement from SC 29/WG 11 to 3GPP/SA4 on MPEG-I Audio [SC 29/WG 11 N 18088], from ISO/IEC JTC 1/SC 29/WG 11
Comments / questions:

None.
Conclusion:

S4-1801212 was replied to (see draft reply in S4-181326).
Mr. Stefan Bruhn presented S4-181311 Draft LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB, from Dolby Laboratories Inc. 
Comments / questions:

The EVS Chairman asked how ITU-T will know the CR has been approved. The SA4 Secretary suggested sending this LS in SA4#102 after SA plenary approval and he clarified that the next ITU‑T SG16 will be in March 2019.
Mr. Hans Gierlich (Head Acoustics) suggested recommending ITU-T SG16 to consider referencing 3GPP specifications to avoid repetition. The SA4 Secretary suggested approving the LS with some rewording and then wait for SA approval.
Mr. Stéphane Ragot (Orange) asked if the LS text asking ITU-T to make changes was correct, as he was unsure whether changes were not already implemented by ITU-T. Mr. Tomas Toftgard (Ericsson) also found that changes were already implemented. The EVS SWG Chairman projected the attachment to the ITU-T incoming LS (in S4-181023) and it was confirmed that ITU-T may have implemented the suggested changed. The SA4 Secretary suggested changing the attachment, text and action in this case.
Conclusion:
S4-181311 was revised to S4-181399.
Mr. Stefan Bruhn presented S4-181399 LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB (To: ITU-T SG16 Q7/16), from TSG SA WG4
Comments / questions:

None.
Conclusion:

S4-181399 was agreed.
Mr. Tomas Toftgard presented S4-181317 Draft LS reply on amended update to fixed-point basic operators and a new alternative EVS codec implementation, from Ericsson LM
Comments / questions:

The SA4 Secretary noted that two releases are indicated and he stated that this is not allowed in 3GU and usually one selects the latest of the two; he explained that in the LS the two releases can stay but one will be used in 3GU. Mr. Tomas Toftgard (Ericsson) clarified that FS_BASOP is Rel-15 and Alt_FX_EVS is Rel-16.
The SA4 Secretary stated that t it should not be a problem in ITU-T SG12 to have the STL approved in December 2018, but there are CRs correcting the implementation may.
Mr. Milan Jelinek (VoiceAge) clarified that the CR in S4-181341 just corrects one of the command lines, and it is not relevant for STL

Mr. Stéphane Ragot (Orange) suggested including a statement on the STL in github and he asked to check github because ITU-T may expect SA4 to update the code on github.
The SA4 Chairman stated that SA4 has to make sure that STL implementations are identical.
Mr. Stefan Doehla (Fraunhofer) stated that the STL github repository is e.g. maintained by Mr. Ludovic Malfait (Dolby) and Mr. Dennis Guse, so not by someone from the EVS SWG at SA4#101. Mr. Milan Jelinek (VoiceAge) stated that Cadence is monitoring the STL on github.

The SA4 Secretary noted that companies may bring input contributions to ITU-T, otherwise SA4 would need to ask permission to the ITU-T liaison officer and TSG SA chairman. He clarified that anybody can contribute on github and Mr. Ludovic Malfait (Dolby) is screening inputs, and if it is worth they proceed asking SG12 to validate what they put. 

The EVS SWG Chairman highlighted that one needs to make sure that the TR, github and the ITU-T STL are all the same. He stated that the LS should say this is the TR, this has to go into github. He suggested writing that SA4 understands that the code on github is identical to the TR.
The SA4 Secretary stated that this would match after SA plenary, and he commented that the specification was correct in the SP document but the published specification is not correct, and in December it will be aligned.
Conclusion:

S4-181317 was revised to S4-181400.
Mr. Tomas Toftgard presented a draft version of S4-181400 Draft LS reply on amended update to fixed-point basic operators and a new alternative EVS codec implementation, from Ericsson LM
Comments / questions:

Mr. Tomas Toftgard (Ericsson) clarified that he downloaded the code from github and compared with TR 26.973 and found one issue that was not captured. He suggested adding a sentence on this issue. The SA4 Secretary commented that Mr.Ludovic Malfait (Dolby) shared a document stating that STL could be produced for next week and asking ITU-T SG12 to endorse github. He commented that if he is aware of this issue he could update STL before the end of the ITU-T SG12 meeting. Mr. Tomas Toftgard (Ericsson) committed to send an email to Mr. Ludovic Malfait (Dolby).

Mr. Stefan Doehla (Fraunhofer) suggested including some text on the LS reminding that SA4 has sent an LS on tools developed for EVS and that this was never integrated in STL. The SA4 Secretary commented that this problem is formal, ITU-T received the LS, Mr. Simao Campos Neto (ITU-T) asked to respect all formal aspects and to provide comments for each line, but this was never done, so the C code was never integrated.

The EVS SWG Chairman proposed not to attach the Alt_FX_EVS SP WID. Mr. Tomas Tofgard (Ericsson) clariied that the intention was to inform about work to be done, and usually when talking about a WI SA4 would attach the WID. The EVS SWG Chairman did not see what ITU-T SG12 would do with this WID.

Mr. Stefan Bruhn (Dolby) stated that it would be more interesting to tell that even with these new fixed functions it is possible to get bit-exact behavior, and it is not no interesting for them to know how this is implemented, but the message is that one can achieve the same functionality with less complex implementation but still bit-exact. Mr. Tomas Tofgard (Ericsson) stated that the LS already refer to the characterization.
The EVS SWG Chairman noted that Mr. Raj Pawate (Cadence) was not in the meeting and he had not seen this LS at all, so he suggested not including his name as a contact.

Mr. Stéphane Ragot (Orange) suggested adding some text stating clearly that the SA4 understanding is that STL is aligned with the source code in the TR (SP document attached to the LS). 
Some draft text inviting to make other changes to the code was also discussed.

The EVS SWG Chairman invited to update the draft offline.

After further offline editing, the updated document was projected and agreed as such. 
Conclusion:

S4-181400 was agreed.
This Tdoc will go to A.I. 5.3.

Mr. Stefan Doehla presented S4-181326 draftLS to WG11 on Immersive Audio, from Fraunhofer IIS
Comments / questions:

Mr. Stefan Doehla (Fraunhofer) stated that this LS was drafted before discussing the IVAS time plan, but it assumed that a completion date in 2019 would not be kept. He commented that anther LS was drafted by Mr. Gilles Teniou (Orange) in the Video SWG.

It was clarified that the next MPEG meeting will take place before SA4#102. The EVS SWG Chairman stated that it is feasible to have a reply and this Tdoc could then be revised.

Mr. Stefan Bruhn (Dolby) stated that SA4 should reply to what is requested and reading what MPEG asked SA4 to do, there are 2 things: some information to be noted by SA4 that they hope the information provided is of interest and they want to be informed of work done on VR applications. He suggested starting with things already completed on VR, with the FS_VR study item then VRStream and also highlighting certain things on the ongoing work, which is still open, mentioning IVAS. He added that, if EVS is mentioned, one could mention candidates of the VRStream WI, and this should be the scope of the answer which was not in this reply LS. The SA4 Chairman noted that the LS would be focusing more on past, and he did not see any reason to delay the reply LS because this information can be provided now.

Mr. Stefan Doehla (Fraunhofer) stated that for social VR MPEG is looking for a communication codec, so the reply LS could talk about the communication codecs standardized by 3GPP and EVS could be highlighted as appropriate for this purpose. He referred to the LS text. He preferred not to go into details for the outcome of VRStream, because there is another LS from SA4. He stated that IVAS could be mentioned to say there is an ongoing project, and he noted that it may be difficult to give a clear statement on the timeline. He commented that the minimum is to highlight work on EVS, address VR aspects, and use chance to inform about the IVAS project. 

The relationship with the other reply LS from SA4 to MPEG was discussed. It was noted that the other reply LS would not address S4-181212.

Mr. Stefan Bruhn (Dolby) did not see that the incoming LS is limited to audio, even if there is a focus on MPEG-I Audio, the question from MPEG is not limited to audio.
Mr. Stefan Doehla (Fraunhofer) commented that general presentation of the work done on VRStream can be found on the news section on the 3GPP homepage. He clarified that the other LS to MPEG had broad scope and going to VR-IF, DVB, etc.

The SA4 Secretary noted that the LS from the video SWG was not a reply LS to S4-181212 but he felt that its content is partly useful for a reply to S4-1801212, to describe the work done.

Mr. Stefan Bruhn (Dolby) stated that one thing is to provide a concise answer to this incoming LS and the other thing is to inform about ongoing activities; he added that information on IVAS could be included if there are already enough facts to provide to MPEG-I audio, however the minimum would be to start with what SA4 has already done. Mr. Lasse Laaksonen (Nokia) stated that MPEG is involved in low-latency communication where audio could be immersive to carry metada, and this is something IVAS is addressing and EVS does not; he felt that this is useful information for MPEG.
The possible structure of the reply LS was discussed. The EVS SWG Chairman stated that S4-181212 was assigned to the EVS SWG, and the SA4 plenary gave the mandate to work on a draft reply. He stated that the reply could address what was already done and newly planned (VR work and IVAS plans).
Mr. Stéphane Ragot (Orange) suggested having an editing session, and he asked why specifications would be attached and why details on interfaces would be requested by SA4. Mr. Stefan Doehla (Fraunhofer) invited the group to decide if SA4 wants to be in the loop for MPEG-I social VR where interfaces are specified and if it is felt relevant to SA4 one could ask further information.  It was suggested to mention EVS as a potential solution and to reference the other LS to avoid sending confusing messages.

It was clarified that the destination is WG11 (MPEG) while there is also WG1 (JPEF) in SC29.

Email edits were invited and an offline editing was scheduled on Wed. (Nov. 21, 2018) morning 9:30.

Conclusion:

S4-181326 was revised to S4-181487 (output of offline editing session).
Mr. Stefan Doehla presented S4-181487 Draft Reply LS on MPEG-I Audio (To: ISO/IEC JTC1/SC29/WG11(MPEG)), from Fraunhofer IIS
Comments / questions:

Mr. Stefan Bruhn (Dolby) stated that the date of 2020 needs to be checked and the schedule proposal in S4-181322 had something beyond 2020. He also suggested fixing a sentence.

Mr. Stéphane Ragot (Orange) invited to include a reference to S4-181152 as many aspects of VR Stream and LiQuImaS were already reported there. He suggested writing a completion date for IVAS in Rel-17. He also wondered if the first action was ok based on the discussion on 6DOF that took place on IVAS at SA4#101.
Mr. Stefan Doehla (Fraunhofer) was ok to refer to S4-181152 and mention additional achievements. On the first action, he noted that according to the MPEG LS with the architecture diagram, it was shown how MPEG-I is working, and it does not mention 6DOF for the social VR component, and it goes too far to assume it is 6DOF. He commented that the first action is to enable communication codecs.

Mr. Stefan Bruhn (Dolby) commented that it is not clear what SA4 could do with information on the MPEG-I use of 3GPP conversational codecs.

Mr. Markus Multrus (Fraunhofer) did not see any relationship with IVAS in the first action and he stated that the document is starting with EVS, which is inline with the idea that this social VR communication component could be a mono object, and for that EVS could well suited; he recognized that IVAS is also mentioned, but he was not sure about the link with the first action. 
Mr. Stefan Bruhn (Dolby) suggested rewording the first action as “SA4 encourages to use 3GPP conversational codecs in context of MPEG-I social VR”.
Mr. Nils Peters (Qualcomm) wondered whether SA4 should ask MPEG requirements, whether IVAS or another codec is feasible. Mr. Stefan Bruhn (Dolby) stated that this would be some work for MPEG and if the 3GPP codec is defined, they put certain requirements and do necessary adaptations, so that they can use 3GPP codecs.
Mr. Stefan Doehla (Fraunhofer) commented that an alternative to say there are codecs from 3GPP, and another is to stated that SA4 will be happy to get information on how MPEG wants to use 3GPP codecs.
The EVS SWG Chairman invited Mr. Stefan Doehla (Fraunhofer) to further update the LS offline.

Conclusion:
S4-181487 was revised to S4-181502.

S4-181502 Draft Reply LS on MPEG-I Audio (To: ISO/IEC JTC1/SC29/WG11(MPEG)), from Fraunhofer IIS was not seen as EVS SWG.

5 IVAS_Codec (EVS Codec Extension for Immersive Voice and Audio Services)          
After briefly projecting S4-181322 and S4-181361, the IVAS Chairman invited to collect comments on two inputs, with the objective to project early feedback during the joint EVS/SQ/MTSI session  on the IVAS project plan in the context of the 5G VR conferencing WID.

Mr. Stefan Bruhn (Dolby) stated that nobody was proposing any longer to keep the finalization in Rel-16. He added that the schedule discussion should focus in what 3GPP Release to finish the work and update IVAS-2 accordingly. He stated that the reasonable approach is to assume to finalize IVAS in Rel-17 and make sure all specifications are ready by the latest possible meeting, and then calculate backwards in time. He commented that S4-181361 implies that whenever the EVS SWG gets further delays due to the large work the group would always have to do updates to the project plan. He preferred to be more realistic which would not affect the goal.

Mr. Stefan Doehla (Fraunhofer) stated that one key issue is that the IVAS project plan follows the process of EVS, with design constraints and performance requirements done first, followed by processing plans and test plans; he stated that one could spend another year on just the first two tasks, and there was a lack of willingness to enter a new phase to progress the work. He noted, that the date for Rel-17 was not known and it could be in 2021 or 2022 which could be an endless project. He stated that attendance may not be high if the project is to be completed in more than 2 years.
Mr. Stéphane Ragot (Orange) commented that he preferred to have the best possible codec, and he noted that a release is typically about 1 ½ year long, while proposals in S4-181322 and S4-181361 were for 1 year or 6 months. He did not think that the IVAS codec had to be completed one year before the end of the Release.
Mr. Stefan Bruhn (Dolby) asked if Panasonic and NTT were open to consider 3GPP releases and what was the guiding principle for S4-181322. Mr. Hiroyuki Ehara (Panasonic) commented that the  original proposal was shifted to Release 17, and since the finalization date of Rel-17 was not clear, it was proposed to tentatively shift by one year; he clarified that essentially the proposal matches to meet Release 17.
The EVS SWG Chairman summarized the discussion as follows: Rel-17 is a realistic goal and there were different views expressed, one was to exploit all the time, another was not to do that and to use less time to motivate the work and reach deployments earlier. He concluded that for the 5G conversational WID it would be sufficient information that Rel-17 is the right time frame.
Mr. Juan Torres presented S4-181285 On IVAS support for loudspeaker reproduction, from Dolby Laboratories Inc.
Comments / questions: 

Mr. Stéphane Ragot (Orange) suggested having a separate box for loudspeaker rendering. Mr. Juan Torres (Dolby) could agree with this approach. The EVS SWG Chairman asked if this would not exclude to render binaural over loudspeakers. It was confirmed that this would not be the case.
The EVS SWG Chairman asked if the interface should be defined or binaural and loudspeaker rendering. Mr. Hans Gierlich (Head Acoustics) stated that this sounded exclusive, as sounds like binaural could not be rendered over loudspeaker; he suggested rewording the interface for binaural rendering to interface for rendering over heaphones. Mr. Stéphane Ragot (Orange) stated that this rewording was proposed in the Orange input (S4-181376).
Mr. Tomas Toftgard (Ericsson) asked if the interface would be channels in case the renderer is external. Mr. Juan Torres (Dolby) stated that the interface is TBD, and the group should start discussing. Mr. Tomas Toftgard (Ericsson) stated that there should be the possibility to renderer to loudspeakers.

Mr. Stefan Bruhn (Dolby) clarified that one wants to receive content that can be rendered binaurally or over speakers and there is no statement that it can be rendered only by binaural or multichannel setup.
Mr. Nils Peters (Qualcomm) stated that the codec shall be able to transport and render a pre-binauralized signal. Mr. Stefan Bruhn (Dolby) referred to the Dolby input from SA4#100 where it was proposed that a pre-binauralized content could be played over stereo speakers. Mr. Nils Peters (Qualcomm) agreed with this proposal.
Mr. Lasse Laaksonen (Nokia) noted that there are some proposals on interface on headphones and loudspeakers, and he commented that AR is mentioned, while there are devices like Microsoft Hololens that provide a loudspearker array, utilize headtracking and can provide binaural rendering. He asked where such devices fit.

Mr. Stefan Bruhn (Dolby) stated that this is a matter of how the design constraints are structured and the stated that it is important that things like Microsoft Hololens are also supported. He commented that this is a matter of requirements on the renderer (what kind of formats, what the renderer has to support, …). He added that Dolby’s view is that one would be very flexible, and one should make sure that audio is encoded in a format such that rendering is not presented from rendering on certain loudspeaker configurations. He commended that this is connected to another Dolby contribution at this meeting.

The EVS SWG Chairman asked if the way forward would be to keep the existing box ‘interface for headphone rendering’ and to insert a new box called ‘interface for loudspeaker rendering’. Mr. Tomas Toftgard (Ericsson) noted that several contributions address the same topic and he preferred to wait for S4-181390 as it seemed the formulation might depend on what is done for other boxes.
Conclusion:

S4-181285 was parked. Later, S4-181285 was noted.
Mr. Juan Torres presented S4-181286 On IVAS audio presentation formats, from Dolby Laboratories Inc.
Comments / questions: 

Mr. Lasse Laaksonen (Nokia) commented on the note stating that each audio presentation must also support rendering to all respectively simpler presentations. He asked to clarify the relationship with the spatial representation if support stereo presentation is supported anyway.

Mr. Juan Torres (Dolby) clarified that presentations are listed from simpler to more complex, and if stereo is encoded one could present to a mono device, if the fully spatial is encoded one could present mono or stereo at the receiving end. Mr. Lasse Laaksonen (Nokia) requested to explain this in level of complexity and mapping of inputs.
Mr. Tomas Toftgard (Ericsson) ask if the proposal is meant to address rendering. Mr. Juan Torres (Dolby) clarified that “presentation” was used instead of “rendering” because of end-user experience.
Mr. Tomas Toftgard (Ericsson) stated that even if stereo is used one should be able to render to other setups, but the experience would be stereo. He did not a need to categorize outputs.
Mr. Stefan Bruhn (Dolby) suggested renaming “presentations” to “audio experiences”. Mr. Tomas Toftgard (Ericsson) did not see benefits irrespectively of the naming. Mr. Juan Torres (Dolby) clarified that it is motivated in the discussion part, there are cases where the sending side does not know the receiving end and it should be able to provide meaningful experinece to the receiving side, so if the bitstream is spatial type, one should be able to present it to the receiving device. Mr. Tomas Toftgard (Ericsson) preferred to handle this in performance requiremeents; he stated that at low bit rates one could have mono. Mr. Juan Torres (Dolby) stated that if the bitstream is spatial, but device cannot handle spatial, the device should be able to receive something and it is not obvious from the state of IVAS-4. Mr. Tomas Toftgard (Ericsson) stated that Ericsson proposes a different proposal.
Mr. Markus Multrus (Fraunhofer) commented on the note, and stated that no upmixing is needed. He also asked to clarify what is a spatial audio presentation (e.g. loudspeaker signal or FOA or abstract). Mr. Juan Torres (Dolby) stated that binaural is binauralized presentation, spatial is fully spatial representation which may be rendered by a heapdone or loudspeaker ; he noted that there is a difference between plain stereo and binaural.
Mr. Eyal Shlomot (Huawei) asked to clarify if the meaning of “presentation” was the same as “experience” or “rendering”. Mr. Stefan Bruhn (Dolby) clarified that the proposal is motivated with user experience, but the term “experience” could be used. He added that for a stereo signal, one can assume to render on a surround system, possibly with an upmix, but one should not require that experience is more than stereo.
Mr. Milan Jelinek (VoiceAge) commented that the wording “experience” is not sufficiently precise for design constraints, and one needs to verify that it was complete or not; he could not see how to specify the spatial presentation. He stated that binaural, mono, stereo are clear but one needs more guidance to satisfy the design constraint on spatial representation.

Mr. Stefan Bruhn (Dolby) supported Ericsson’s view that the proposal may be reflected in performance requirements, however he also felt that the proposed box makes sense in design constraints. He added that if this is put in performance requirements one should make sure that there are tests with pre-binauralized presentations and corresponding mono or stereo rendering, to ensure that the codec tested for these performance requirements meet these design constraints.
Mr. Juan Torres (Dolby) noted that audio formats include mono, stereo, and a lot of other things, and if this is coded into IVAS and the input was channel, scene or object or combination it would be spatial. Mr. Stefan Bruhn (Dolby) added that “spatial” unlike “binaural” is versatile because it can be used with a headtracker, which is not easily possible for pre-binauralized audio.
Mr. Milan Jelinek (VoiceAge) asked what is difference between stereo and binaural for the codec; he stated that it is 2 channels in any case. Mr. Stefan Bruhn (Dolby) referred to a France Telecom contribution for 3GPP audio codec characterization where 3GPP audio codecs were tested with binaural, which puts the stereo codec under more stress. He stated tht one has to make sure that the codec is suitable to encode such kind of binaural or 3D audio content. Mr. Milan Jelinek (VoiceAge) stated that for stereo coding in ITU-T the definition of stereo signals comprised AB, MS, and also binaural recordings; he stated that a binaural signal is stereo for a codec. Mr. Juan Torres (Dolby) stated that binaural is not meant to be reproduced on stereo loudspeakers unless one uses crosstal cancellation.

Mr. Nils Peters (Qualcomm) asked if the definition stereo LoRo from broadcast was specific. Mr. Juan Torres (Dolby) clarified that this is just plain old stereo.
Conclusion:

S4-181286 was parked. Later, S4-181286 was noted.
Mr. Stefan Bruhn presented S4-181301 Collection of IVAS Use Cases, from Dolby Laboratories Inc.
Comments / questions: 

Mr. Stefan Bruhn (Dolby) asked if other companies would like to contribute.
The EVS SWG Chairman stated that this is a good idea if the group can produce a use case list that is comprehensive, not limited to the use of IVAS. He stated that after IVAS is standardized, one may see use cases that are different or broader, and one may feel the need to update the document. He also proposed to avoid the wording ‘the presently ongoing study on eXtended Reality in 5G’.

Mr. Tomas Toftgard (Ericsson) asked whether use cases in another study (e.g. FS_XR5G) would be referenced. He noted that even in the FS_VR study there may be use cases that are relevant. Mr. Stefan Bruhn (Dolby) stated that use cases may not be copied but included with more IVAS specific information.
Mr. Markus Multrus (Fraunhofer) was confused with the proposal, he stated that IVAS was started based on use case analysis from TR 26.918 and he asked why another collection of use cases would be done. Mr. Stefan Bruhn (Dolby) stated that use cases in TR 26.918 are limited to VR and IVAS could go beyond, he saw some value if aTR tells in non-exclusive way what are possible usages of the IVAS codec.
Mr. Lasse Laaksonen (Nokia) supported having good use cases, and he noted that there was the TR for VR that included a lot of use cases. He added that the XR study is ongoing that will include a lot of use cases, and there may be many relevant ones for IVAS. He requested to focus on audio aspects. He commented that a lot of use cases are audiovisual driven and are not very helpful for the design constraints of IVAS. Mr. Stefan Bruhn (Dolby) stated that it would be good to adapt use cases from XR5G and VR studies to make them more from an audio perspective. Mr. Tomas Toftgard (Ericsson) agreed to focus on what is relevant for IVAS, he noted that IVAS was started on FS_VR, and stated that IVAS could potentially handle XR to be relevant for the market without significant modifications; he preferred to consider XR in general rather only a subset of XR. The EVS SWG Chairman stated that there are also use cases like stereo or multichannel conferencing which are not VR and without video.
Mr. Hiroyuki Ehara (Panasonic) asked what was the timing of the proposed work. He noted that there was alreay a feasibility study in TR 26.918. He asked if this work was for now or after IVAS finalization. Mr. Stefan Bruhn (Dolby) proposed to start asap collecting use cases, and he stated that one might miss certain requirements that you would like to put on IVAS. He did not think that use cases would be collected after the codec is standardized. He stated that the document would be a message to industry on how to use IVAS and this would help the deployment.
Mr. Stefan Doehla (Fraunhofer) stated that there is a WID IVAS, and he noted that new use cases may require a change of WID, which could result in a moving target in terms of scope, He highlighted the risk that the IVAS codec completion may be different with a moving target.

The EVS SWG Chairman noted that the proposal is to have a list of example use cases, with no aim to have complete list for business development. He added that one cannot commit that all possible use cases are captured. 

Mr. Stefan Bruhn (Dolby) clarified that the proposal is not to create a moving target, but certain things may be highlighted by certain use cases. Mr. Markus Multrus (Fraunhofer) asked what the list of use cases would be good for if there is no action. Mr. Stefan Bruhn (Dolby) clarified that if someone makes a use case proposal which would be against what is in the WID it would not be agreed to be included.
Mr. Tomas Toftgard (Ericsson) referred to the IVAS WID, which points to use cases included in the VR TR. He stated that other use cases are not excluded and can be considered. He did not see any conflict with the WID. Mr. Stefan Doehla (Fraunhofer) did not see how to end the definition of design constraints if the work on use cases is not completed; he stated that use cases are for a study, but IVAS is a work item. The EVS SWG Chairman stated that the proposed idea seems to be different and if this was the case the proposal should not be agreed.

Mr. Stefan Bruhn (Dolby) state that the use case document could be created after the codec specifications are frozen, however he was unsure there would be enough commitments to provide inputs at that time.

The EVS SWG Chairman stated that there may be a drift later with a gap between the actual usage and the TR documenting use cases. He commented that XR may change the scope of IVAS, which is independent of the list of use cases. He noted that the input was more a skeleton and there is no time to edit this document. He asked if the input should be agreed or noted or if a longer input should be invited for the next meeting. Mr. Stefan Bruhn (Dolby) proposed to start with a skeleton and then invite contributions. He suggested putting everything in square brackets, and clarified that the template was taken from the FS_XR5G study.
Mr. Stefan Doehla (Fraunhofer) stated that the “use case” term might not be a good idea if a new P-doc is created, and it would be more relevant to list applications enabled. He did not want to have a use case discussion in the EVS SWG. He added that when design constraints are known, usages or applications can be found. He proposed an alternative living document with application enabled by IVAS. Mr. Tomas Toftgard (Ericsson) commented that it might be difficult to list applications enabled by IVAS until design constraints are finalized. He was unsure that the list of applications could be complete and that this should be put in a TR.  Mr. Stefan Bruhn (Dolby) was open to replace “use cases” by “applications”. The EVS SWG Chairman suggested the wording “typical usage scenarios”. Mr. Juan Torres (Dolby) proposed “example application scenarios”.
Mr. Stefan Doehla (Fraunhofer) requested more time to consider the proposal.

Mr. Stefan Bruhn (Dolby) clarified that the proposed document was not suggested to be as part of the IVAS timeplan.
Conclusion:

S4-181301 was parked. Later, the discussion was resumed. 
Mr. Stefan Bruhn (Dolby) summarized that the proposal was to invite other companies to contribute to the list of use cases, and there was some debate on the “use cases” which could called “scenarios”. He recalled that there was concern that this might impact the scope of the IVAS work item and one should make sure that this is not the case.
The EVS SWG Chairman stated that this proposal would be under the provision that 1) this type of activity would list envisaged scenarios, and 2) this activity would not impact the project schedule. Mr. Stefan Doehla (Fraunhofer) stated that this seemed ok in general but one would needs to look at implementation and to start with a correct template. The EVS SWG Chairman emphasized that one needs to see the document before agreeing on it and the question was only only the agreement on this type of activity. Mr. Stefan Doehla (Fraunhofer) asked how to deal with this in future meeting. The EVS SWG Chairman clarified that this would be contributon driven. Mr. Stefan Doehla (Fraunhofer) aked if there would be priority for some Tdocs and if this activity would be taken only if time permits. Mr. Markus Multrus (Fraunhofer) noted that it was difficult to handle all contribtuions at SA4#101. The EVS SWG Chairman noted that at the next SA4 meeting there would also be the work item on FLC and at this meeting the EVS SWG had slots missing due to other conflicting work items. 
Mr. Markus Multrus (Fraunhofer) stated that this activity will need some meeting time and one could spend one or two days on that. The EVS SWG Chairman stated that the EVS SWG could also have pre-meetings, starting on Friday. Mr. Stefan Bruhn (Dolby) stated that preparing something on the TR to see how the IVAS codec could be used would be help deployment. He stated that this is a balanced effort and otherwise there could be a codec but others may not be aware of what the codec can do and it may not be used.
Mr. Stéphane Ragot (Orange) asked if the document would be similar to the EVS Pdoc on refrence codec. Mr. Stefan Bruhn (Dolby) clarified that if no contribution is received on use cases/scenarios the work item would continue. He proposed to start at the next meeting with the proposed skeleton and to assign an editor. Mr. Tomas Toftgard (Ericsson) did not think it is not clear that the P-doc would be will put in the TR.

S4-181301 was noted. It was agreed to start a new Pdoc on scenarios (name TBD) under the provision that the IVAS project plan is not impacted (this Pdoc will not be part of IVAS-2) and it cannot hold off progress of IVAS standardization. Inputs were invited on this new Pdoc including the title.
Mr. Stefan Bruhn presented S4-181302 On MASA parameters, from Dolby Laboratories Inc.
Comments / questions: 

Mr. Lasse Laaksonen (Nokia) stated that there is a misunderstanding of the MASA format in the sense that the idea of the format is to describe the audio soundfield where the recording is done, and the discussion seems to more relate to describing the recoding geometry or recoding parameters. He commented that this would allow further analysis in the codec or decoder but the purpose of the MASA format is to describe the sound scene as is. He replied to the comment that inter-channel time differences are ignored and commented that they are part of the sound scene analysis, and part of spatial metadata. He stated that it is unclear why the recording geometry should be reproduced at the decoder, and he stated that the time difference is an interesting parameter on the input, and this could apply to many other formats, like pure stereo, and this is more describing the recording setup. He felt that there is a lot of thinking about the recording geometry proposal, and some of the ideas might be well suited for the channel-audio format parameter that was dicussed in S4-181353. He stated that the spatial analysis is best achieved in the capture end where full resolution of signals is used, with the knowledge of the device and microphone geometry. He had doubts that the resolution for time difference at 8 bits per TF tile was good enough, and he added that one could achieve better quality with the full resolution signal.  He invited to bring results or a study showing that this resolution is sufficient for the purpose and see some examples on the use.

Mr. Stefan Bruhn (Dolby) clarified that the understanding was that the MASA format as an input format would at least do some compensations when the mobile phone has moved, because there are changes in the three parameters as the device has moved in orientation.
Mr. Lasse Laaksonen (Nokia) repeated that the spatial audio scene is the thing modelled by the MASA format, and Nokia’s position is to get examples and some sort of characterization of usage on these parameters. He stated that the proposed parameters are not really useful as spatial metadata parameters for MASA and not sufficiently well represented at proposed bit rates for the encoder and reproduction at decoder. He added that some of these parameters like arrival time differences can be analyzed by the same coder, so it does not need to be provided to the codec. 

Mr. Stefan Bruhn (Dolby) was open to have evaluations related to such parameters, and he said that the group would have to put all parameters under scrutinty, as none of the suggested bit rates or resolutions have been validated in any way and all parameters would have to be under scrutiny.

Mr. Lasse Laaksonen (Nokia) stated that the current MASA parameters are for most part motivated by experiences in product deployment, and these have practical background. He added that in S4-181302, there seems to be some questioning about merits of the MASA input format and the value for practical implementations and it is considered that newly proposed parameters would help. He repeated that the format with spatial metadata parameters are based on experiences and products, and overall parametric formats for spatial audio are really supported by several manufacturers and technology has been proven by several manufacturers. He commented that the feedback in industry is that there would be interest in adopting some standard-based solution for deployment, and this would really help in the introduction of compelling immersive solutions with latest 3GPP network technologies. He disagreed with the comments on MASA in in S4-181302.
Mr. Stefan Bruhn (Dolby) stated that Nokia is not the only company having experience in the capture of signals, even Dolby has products in capture of immersive sounds. He stated that it is also based on Dolby’s experience, and there may be differences on how MASA is interpreted. He clarified that based on the information available on MASA and according to Dolby’s interpretation of MASA these parameters do make sense.
Mr. Tomas Toftgard (Ericsson) stated that these additional parameters could make sense if the inputs are for individual MASA channels, but Nokia had another view and it seemed that there were two different routes. He wanted to have more opinion on different ways before including these parameters.

Mr. Stefan Bruhn (Dolby) stated that the interpretation of MASA in S4-181353 is confusing and not aligned with the understanding of MASA; he stated that there may be the possibility for the audio channel parameter to allow both interpretations and somehow reflect both views.

Mr. Nils Peters (Qualcomm) stated that it would be useful to study how those parameters interact, for instance, the distance for 6DOF parameter proposed as well, to see how more parameters behave. He also asked to clarify the arrival time definition.

The EVS SWG Chairman concluded that the discussion on the list of MASA parameters would  continue at the next meeting
Conclusion:

S4-181302 was noted.
Mr. Stefan Bruhn presented S4-181303 On IVAS 6DOF support, from Dolby Laboratories Inc.
Comments / questions: 

Mr. Nils Peters (Qualcomm) asked to clarify the meaning for the bitstream to comply with “shall support 6DOF”. He asked if there would be aditional paramrters or additional bitrate.
Mr. Stefan Bruhn (Dolby) clarified that additional information would have to be transmitted to deal with translation movements and make necessary adjustmens of the rendered scene. He expected that certain data will be needed. He added that for audio objects, object metadata will contain position, so that in rendering one could come closer or move away.
Mr. Stéphane Ragot (Orange) wondered why brackets were removed for the box on motion to sound and he also preferred to keep the decoder/renderer formulation. Mr. Stefan Bruhn (Dolby) clarified that brackets were removed because he wanted to make proposals on a box without brackets.
Mr. Tomas Toftgard (Ericsson) supported the idea of 6DOF support, he asked to clarify the exact requirement (e.g. what is an adequate adjustment, rather “dependent on input to renderer” than the movement of the head).
Mr. Hiroyuki Ehara (Panasonic) asked what is the codec for 6DOF, and he understood that the answer was an object-audio codec which includes some position or orientation. He asked how this would be for two party communication case, and what “6DOF parameter” means in that case. He asked if object-audio is a codec requirement or a rendering requirement.
Mr. Stefan Bruhn (Dolby) stated that 2-party communication is not typicaly a 6DOF use case, and other use cases are needed on the exchange of 6DOF metadata. He referred to the virtual meeting use case in TR 26.918, where there can be certain positions (e.g. 3 positions) with groups of people talking and one can come closer to certain groups, so there we would need some kind of positional information, where these talkers are positioned into what orientation they are talking.  He added that there are use cases in which one would transmit corresponding information, and one would have to make sure with this requirement that the codec does not always convey 6DOF data. He was open to edit the right column and stated that the most important is to get a box for 6DOF.

Mr. Markus Multrus (Fraunhofer) wanted to clarify implications (on audio formats, test methodologies, time plan of project) before getting a box on 6DOF. He felt it was premature to have a box for 6DOF.

Mr. Stefan Bruhn (Dolby) stated that Dolby was not the first source mentioning 6DOF in the context of IVAS, and 6DOF is implied by referencing TR 26.918 with the use case on virtual meeting place. He stated that more time may be needed but he did not want to see IVAS not relevant because it does not support certain features that may be required. Mr. Tomas Toftgard (Ericsson) supported Dolby’s view, and recalled that Ericsson provided this use case, and he did not see any constraint in the IVAS WID preventing the support of 6DOF.

The EVS SWG Chairman stated that one option is to have a box on 6DOF. Mr. Stefan Doehla (Fraunhofer) preferred not to put 6DOF now, as this high-level topic would lead to lots of boxes.

Mr. Stéphane Ragot (Orange) proposed to include 6DOF in brackets and he supported having more features to make the IVAS codec more attractive. Mr. Nils Peters (Qualcomm) stated that having more features does not mean that the codec is more attractive. He agreed that the concept of 6DOF has many implications, and it would be a can of worms. He preferred to study it more, and he did not want to include it now.
Mr. Stefan Bruhn (Dolby) suggested putting the complete line in square brackets.
Mr. Stéphane Ragot (Orange) referred to the draft reply LS to MPEG and he did not see consistency between this discussion and the level of interest from SA4 on MPEG-I Audio that was suggested. Mr. Stefan Doehla (Fraunhofer) stated that 6DOF is potentially a beast, and MPEG started ealier, and the proposal seemed overly rushed and required more consideration.
Mr. Stefan Bruhn (Dolby) stated that MPEG has not issued a call for proposal, so they are not more advanced, and 6DOF was already implied by the FS_VR study.
Conclusion:

S4-181303 was noted.
S4-181304 On IVAS 6DOF support, from Dolby Laboratories Inc.was withdrawn.
Mr. Stefan Bruhn presented S4-181305 On Positional Information of IVAS Capture Device, from Dolby Laboratories Inc.
Comments / questions: 

Mr. Tomas Toftgard (Ericsson) stated that the issue addressed in this document should be there if there is a moving capture. He was not sure how much data is needed and he stated that it may be better to compensate on the capture side. He requested more more information, in particular on what can be achieved. He added that video is more sensitive, and quicker feedback may be needed before getting a blurry spatial audio image.
Mr. Stefan Doehla (Fraunhofer) also agreed that that this is an issue that happens on the sending side, and if such data is transmitted in an audiovisual scenario, with the same data for audio and video, one would need to match those two.
Mr. Tomas Toftgard (Ericsson) believed that there may be cases when it is not possible or desirable for the capture device to compensate movements. One may imagine some kind of SDP negotiation to enable this parameter. He stated that if negotiated this could be enabled on the capture side when needed..
Mr. Stefan Bruhn (Dolby) stated that if may not be possible to negotiate end to end. He noted that this could be turned on or off by SDP, but this would imply the necessity to negotiate end to end.

Mr. Stefan Doehla (Fraunhofer) stated that the information is available to the sending device, with high resolution, so it could be compensated, and it depends on frequency of shake-ups. He asked if this would apply to all formats or some formats.

Mr. Stefan Bruhn (Dolby) stated that it is more relevant for a real spatial capture.

Mr. Lasse Laaksonen (Nokia) stated that this is an interesting and relevant input on a real problem, but he agreed with Ericsson and Fraunhofer that this compensation is optimally carried out in the capture with full resolution, with rotation tracking information. He stated that there can be some use cases where this could be useful for rendering side. He added that this could be a good candidate for some use case input. He commented on this resolution issue that this information needs to be high-quality information when reaching the receiving side, so it would be limited to high-bit rate cases and having this requirement for low or medium bit rate operation is probably not useful. Mr. Stefan Bruhn (Dolby) also thought that this would be for high rate operation.

The EVS SWG Chairman concluded that this Tdoc addresses a real problem to handle, and the question is how to do that, and there were several approaches, where one possibility is to invite contributions and not forget there is such an issue. Mr. Tomas Toftgard (Ericsson) noted that the compensation can be done on the capture side. Mr. Stefan Bruhn (Dolby) gave the example of streaming to two receivers, where one wants to get this compensation, another does not want it.
Mr. Stéphane Ragot (Orange) suggested separating the proposal in two boxes, one is an interface for renderer, other is more on bitstream or payload format.
Conclusion:

S4-181305 was noted.
Mr. Hiroyuki Ehara presented S4-181321 Proposal for IVAS-4 (design constraints) and IVAS-3 (performance requirements) concerning the interoperability with EVS codec, from Panasonic Corporation, NTT
Comments / questions: 

Mr. Stefan Bruhn (Dolby) commented that various total bit rates are proposed in the range from at least 13.2 to 128 kbit/s, and this proposal goes beyond what was already agreed. He stated that the embedded rates are 9.6 to 24.4, and total bit rates is a design choice of the provider of the codec, and there is no constraint of total bit rate. He stated that embedded modes are to accommodate some use case, but not everybody may be convinced that this is a relevant use case. He was concerned that there are more constraints which are hard to motivate by a use case.
Mr. Tomas Toftgard (Ericsson) stated that bit-exactness is good to avoid subjective evaluation, and for a stereo input one should evaluate how the dowmixing is affecting performance.
Mr. Hiroyuki Ehara (Panasonic) clarified that NTT and Panasonic proposed TrFO in a MCU conference system, and the important bit rate for NTT is 64 kbit/s. He clarified that it might be somewhat strange if only 64 kbits is specified so other bit rates are also proposed and he stated that not all proposed all bitrates may be used for the embedded cases. He also commented the decoded mono signal might not have expected quality and this is for further discussion. He assumed that the input to EVS  should be a reasonable mono signal, and in that case there is no need to test, but downmixing may have specific requirments.
Mr. Tomas Toftgard (Ericsson) comment on the types of audio for the EVS codec and he stated that the downmix may result in a different type of signal. Mr. Hiroyuki Ehara (Panasonic) commented that in some cases the signal may be similar and it depends on the stereo signal.
Mr. Markus Multrus (Fraunhofer) stated that the performance of the decoded signal at the receiver is what counts, and it is the combination of downmix and EVS coding which needs to be tested, and he was not sure one could save testing time.

Mr. Milan Jelinek (VoiceAge) was also concerned that the codec is growing quite fast and he preferred to limit the development to relevant use cases. He noted that the interoperability mode may be an important use case for NTT at 64 kbit/s, but he did not want to add bit rates where there is no use case for the embedded mode. He preferred to be careful about augmenting constraints on the codec so that constraints go big. He commented on the backward interoperability proposal, where the embedded mode is one possibility; he stated that the EVS interoperability mode of IVAS with no spatial rendering may be considered and it still allows to interoperate with EVS.

The EVS SWG Chairman asked if it was already decided that there will be an EVS encoder in IVAS encoder. Mr. Hiroyuki Ehara (Panasonic) stated that the assumption is that an EVS embedded bitstream would be produced, so there might be some kind of EVS encoder to generate the EVS embedded bitstream, therefore the proposed text refers to ‘an EVS encoder’ and not ‘the EVS encoder’.
Mr. Milan Jelinek (VoiceAge) understood that if the downmix is fed to the EVS codec, which is part of IVAS, it should produce the same bitstream as encoding with TS 26.442.
Mr. Markus Multrus (Fraunhofer) was not big fan of the bit-exactness criterion, where TS 26.442 would apply. He asked if floating-point would also apply.

Conclusion:

S4-181321 was noted.
Mr. Hiroyuki Ehara presented S4-181322 Comments and proposal on update of IVAS-2 (project plan), from Panasonic Corporation, NTT
Comments / questions: 

The EVS SWG Chairman asked if it was correct understanding is that the selection meeting is in Nov. 2020. Mr. Hiroyuki Ehara (Panasonic) confirmed that this was the case.
Conclusion:

S4-181322 was noted.
Mr. Hiroyuki Ehara presented S4-181323 Comments and proposal on IVAS-3 (performance requirements), from Panasonic Corporation, NTT
Comments / questions: 

The EVS SWG Chairman asked if the proposal was to have a text like “highest performance quality” in the performance requirements or if the group have to determine which are the best references. Mr. Hiroyuki Ehara (Panasonic) clarified that this was the latter case.

Mr. Tomas Toftgard (Ericsson) did not understand the proposal, as one would get different signals (MS, XY …) depending on the configuration. He stated that there should be test material including different configurations, but he did not see how to compare different materials.

Mr. Hiroyuki Ehara (Panasonic) stated that performance of dual mono EVS can be varied with the type of stereo microphone, and for a given type EVS dual mono might be not appropriate. Mr. Tomas Toftgard (Ericsson) did not understand how XY encoded with IVAS should be better than MS. Mr. Stefan Bruhn (Dolby) also asked to clarify if simultaneous recodings of the same material was made.

Mr. Hiroyuki Ehara (Panasonic) clarified that XY or MS can easily be converted, one can apply dual mono EVS to these channels, and in this case performance can be different according to the input format, especiallty for AB, WY and MS. He added that MS is basically LR mixed or differentiated, and most channel distortion can appear in both channels, while if XY or AB is used, one side is only affected at the rendering side, so distortion affects spatial perception at the listener side. He clarified that if the stereo signal is uncorrelated, one would not use of MS type signal.
Mr. Tomas Toftgard (Ericsson) asked if a correlation analysis was proposed to see if MS coding is used, to avoid several configurations for performance requirements. Mr. Hiroyuki Ehara (Panasonic) clarified that the general proposal is not to use an inferior reference.
Mr. Stefan Bruhn (Dolby) asked, assuming requirements are set to the best configuraiton, how a codec would meet these requirments, if the recording is for another setup. 
Mr. Stéphane Ragot (Orange) supported the view that dual mono is not good requirement in general and he asked if the proposal was to have requirement that depends on the type of  stereo capture, with potentially some pre/post-processing. Mr. Markus Multrus (Fraunhofer) stated that performance requirements should compare to existing solutions on the market, and there would be dual mono multimono modes specified. Mr. Stéphane Ragot (Orange) recalled that in the context of CODVRA studies considered pre/postpcssing, and he felt that such pre/post-processing is possible when dual mono is not good enough. 

Mr. Hiroyuki Ehara (Panasonic) stated that the type of performance may depend on the type of microphone and the higher case should be applied. Mr. Tomas Toftgard (Ericsson) stated that this depends on the input and capture, if there are 10 different signals and one would set the requirement to the best performance of all items. He stated that this is not possible and for an XY input one should have XY, and AB cannot be compared with XY.
Mr. Yutaka Kamamoto (NTT) stated that if channel are correlated, dual mono is not  good, so it is easy to pass this requirement. The EVS SWG Chairman commented that this could be a requirement for the processing plan, not for the codec. Mr. Yutaka Kamamoto (NTT) stated that there could be several performance requirements by microphone settings.
Mr. Stefan Bruhn (Dolby) stated that one cannot require that a requirement for AB would also be met with other setups, but he could see specific requirements for specific microphones. Mr. Markus Multrus (Fraunhofer) stated that candidates would have to do investigations and see what are the performance requirements. He stated that for mixed content and music it is better to do MS preprocessing. Mr. Stefan Bruhn (Dolby) stated that it could be motivated for conferencing scenarios. 
Mr. Stéphane Ragot (Orange) suggested updating IVAS-3 to separate stereo requirements per capture type. The EVS SWG Chairman stated that the first basic question is to see if performance requirements need to be separated. Mr. Tomas Toftgard (Ericsson) invited more inputs on concrete performance requirements and on testing.

Conclusion:
S4-181323 was noted.
Mr. Lasse Laaksonen presented S4-181352 On TF resolution of MASA spatial metadata, from Nokia Corporation
Comments / questions: 

Mr. Stefan Bruhn (Dolby) thought the proposal was to feed the IVAS codec with MASA metadata and MASA channels, and he did not understand why complexity would be saved if the MASA preprocessing would share code with EVS which are completely separate software blocks.

Mr. Lasse Laaksonen (Nokia) confirmed that the MASA format comes from the pre-processing, and he clarified that the consideration on the filterbank is about what happens in IVAS. The proposal is not about the complexity of pre-processing but parameters that should be understood by the IVAS codec. He clarified that a common bandwidth for frequency bands is needed. He added that the analysis needs to be aware of the target format and needs to provide the metadata according to what the codec expects to see.
Mr. Milan Jelinek (VoiceAge) asked if the proposal was to share the same analysis for the pre-processing and codec. Mr. Lasse Laaksonen (Nokia) stated that the analysis is detached from the codec.
Mr. Stefan Bruhn (Dolby) commented that the codec would unpack the MASA format, and have the complex low-delay filtering. Mr. Lasse Laaksonen (Nokia) stated the codec reads the input format and from that point it is up to the codec proponent to say what happens. He felt that one should also consider the sort of compatibility to the IVAS framework, to know what tools are available by inclusion of EVS.

Mr. Stéphane Ragot (Orange) stated that this proposal would constrain codec design. He requested more test results on quality and complexity.

Mr. Stefan Bruhn (Dolby) stated that there was no clear evidence on how MASA performs, and the proposal arguing that this kind of tradeoff might be better cannot be verified. He stated that there was no chance to do any kind of evaluations. He emphasized that the information provided is simply unsufficient. He stated that the MASA format was not disclosed and there was no MASA , signals or synthesis provided. Mr. Lasse Laaksonen (Nokia) stated that Nokia has spent quite a long time defining the format, with a lot of the details and a lot of these issues were discussed. He highlighted that a sort of implementation has been available since beginning of July to interested parties. He stated that if someone is saying that there is no way to verify, this implies such party had no interest in verifying anything. Mr. Stefan Bruhn (Dolby) stated that SA4 is used to getting information as open contributions, and he expected that if there are implementations that are example implementations they are made available as regular SA4 contributions.He stated that it may not be possible to reach an individual company and accept certain terms, and he expected that whatever is being proposed is open to everybody without further action. Mr. Lasse Laaksonen (Nokia) confirmed that the example implementation is something that one needs to reach out to receive it, but he stated that the terms are not unreasonable. I felt almost an attack on this contribution that it is not proposing anything, but just helping progress to define the format.

Mr. Markus Multrus (Fraunhofer) stated that Nokia is running a relatively open process, bringing inputs to SA4 and not asking for decision. He added that anybody can make its own conclusions. He supported the way MASA is handled rather than other proposals, because he had a chance to contribute to the whole process.
Mr. Stefan Bruhn (Dolby) stated that he did not understand anymore the MASA format. He added that Dolby cannot evaluate anything and give a good position on whether one thing or another is better. He asked to have a fair possibility to contribute to this discussion as some information is missing.
Mr. Lasse Laaksonen (Nokia) clarified that what is available so far is a large amount of discussion including formats, spatial metadata parameters that were conditionally agreed at Kochi. He stated that an example implementation for capture and synthesis for spatial audio according to parametric representation that corresponds to MASA format is available. He explained that this software can be obtained by contacting Nokia and after this accepting the software evaluation licence. He stated that this does not require a heavy process, and this is basically a software evaluation licence that one needs to agree when downloading software on internet, and for legal reasons Nokia cannot provide this as a regular SA4 meeting contribution. Mr. Hans Gierlich (Head Acoustics) stated that there was the same procedure for EVS, with NDAs for testing, and he did not see any different procedure. Mr. Stefan Bruhn (Dolby) stated that the EVS codec was already ratified by this group, while here discussions are about a potential input format, He stated that for MASA encoding and synthesis contributions provided some sketchy statements but not a specification that allows to make verification.

Mr. Stéphane Ragot (Orange) ask if test results will be provided with complexiry analysis.
Mr. Nils Peters (Qualcomm) noted that an approximation of Bark scale is proposed and he asked why not use a Bark scale as is, and he asked which frequency division is used by Nokia’s implementation.

Mr. Tomas Toftgard (Ericsson) noted that there are 2 different frequency resolutions and he asked if there is any information on test results.
Mr. Lasse Laaksonen (Nokia) stated that Nokia intends to do internal testing, but results may not be presented to SA4. He explained that this contributon is continuation of discussions of T/F resolution, and a couple of potential approaches were identified. He commented on the difference between resolutions in tables 1 and 2, and stated that there is a clear difference where the lower frequency resolution provided by the EVS FB is much worse and it’s a potential quality bottleneck. He stated that his first pickup would be to go for the Bark scale, but he wanted to bring to group that opporuntity to keep complexity of this aspect. He stated that there is no clear opinion or decision on going with this one or that one. He commented that one possibility would be to go for a given T/F resolution and the manufacturer could decide under some constraints within which to operate to make an efficient encoding of metadata. He stated that this needs to be considered when defining the format. He stated that inputs from industry are collected on this. He added that the approx.. Bark scale was a sort of working idea to have 5ms update of parameters according to the Kista contribution and this was basically the sort of approximation to get out of software, where 100 Hz was a limiting factor. He clarified that Nokia’s MASA Example implementation does not correspond to either of the two proposals and these were developed closer to the Kochi meeting time.

Conclusion:

S4-181352 was noted.
Mr. Lasse Laaksonen presented S4-181353 Proposal for MASA common metadata and metadata structure, from Nokia Corporation
Comments / questions: 
Mr. Markus Multrus (Fraunhofer) asked what is not new in the general audio format. Mr. Lasse Laaksonen (Nokia) clarified that Table 1 is old stuff but revised. Mr. Markus Multrus (Fraunhofer) asked if Table 2 was the same as in Kochi. Mr. Lasse Laaksonen (Nokia) confirmed that this was the case. Mr. Markus Multrus (Fraunhofer) asked if the addition to design constraints was the same as in Kochi. Mr. Lasse Laaksonen (Nokia) confirmed that this was the case.

Mr. Milan Jelinek (VoiceAge) commented on the case of higher number of simultaneous sources, and he asked for clarification how a higher number of directions is covered by higher T/F resolutions. Mr. Lasse Laaksonen (Nokia) clarified that each direction gives the direction of sound emitting from capture point, and there is for example the directional energy ratio to the total energy provided by direction index, and there is certain amount of energy coming for a certain energy tile; he said that if this tile is made smaller one gets better directional resolution for the direction. He noted that if there were 2-3 directions for T/F tiles, one could divide energy in these T/F tiles, e.g. a tile of size 400 Hz to directions and describe ambiance energy, i.e. energy that comes from no clear direction. This T/F tile can be 100 Hz, and then one gets automatically more directions: instead of populating the same T/F tile with the same directions, there are more T/F tiles to cover slots.

Mr. Tapani Pihlajakuja (Nokia) commented on this simultaneous talker scenario, and he stated that talker do not exactly have the same frequency response, with 2 separate directions, and one can represent the speakers if there are slightly mismatches. He stated that when there is more accurate T/F resolution, one can represent those speakers completelty because they don’t match, that gives more directional analysis.

Mr. Stefan Bruhn (Dolby) asked to clarify how one can connect this to various channels. He understood that energy can be distributed in T/F tiles and by directions, but there is a piece of information lacking, on which he had some theory prior to this meeting, but he could not understand any longer the concept. He asked how to connect to several inputs or several MASA channels.

Mr. Lasse Laaksonen (Nokia) stated that it corresponds to MASA channels and not input channels.

Mr. Tapani Pihlajakuja (Nokia) stated that the Nokia example code shows how to create MASA channels from capture channels, and the MASA channels represent the whole soundfield. He stated that it could be one or two channels or it could be 4. He added that there are spatial parameters to certain directions, such as energy ratio saying how much energy is directional, etc. and then synthesis is done based on that representation. He stated that if it is a directional component that would reproduce from one speaker, otherwise surround. He stated that if there are multiple sources one can distribute them, and if one is presenting to headphones one can use locally left and right transport signals, using that has an advantage to get the synthesis, because there is some incoherence to signals due to multiple signals.

Mr. Juan Torres (Dolby) asked if there is one set of metadata of Table 1 / 2 for each channel. Mr. Tapani Pihlajamäki (Nokia) stated that there is only one metadata set but channels are prototype signals and it depends on how many transport channels are used, if more transport channels will be used, this will generate better quality and for ambiance one will need less decorrelation.

Mr. Stefan Bruhn (Dolby) stated that it is a fair request to write this down to get an understanding, and this was lacking so far, he requested to have a specification of how this would work. Mr. Lasse Laaksonen (Nokia) stated that something to work with is needed, and there is no agreemnent on the number of channels in the EVS SWG, and he clarified that in the Nokia example implementation there are 2 MASA channels.

Mr. Stefan Bruhn (Dolby) commented on the Nokia example implementation, stating that Dolby is not having to involve the legal department for getting necessary information at this stage, and he requested to make a specification available for someone to understand details without entering into legal issues.

The EVS SWG Chairman stated that it was up to the group to agree on matter, and he recalled that for the Alt_FX_EVS activity there was a legal procedure, and at the end there was a solution.

Mr. Stéphane Ragot (Orange) asked if the version field was not creating a risk of breaking compatibility. He felt that 4 channels may require even more microphones on the devices which may not be realistic for a mobile device.

Mr. Lasse Laaksonen (Nokia) clarified that the version field could be removed if seen as not useful. He noted that with the version field could accommodate updates, and he did not see how IVAS will be standardized but he heard about comments about stepwise development for new WI proposals for 5G VR conferencing. He commented on the 4 channel case, and clarified that the Nokia proposal has been 1 or 2 channels, but in discussions there were comments that up to 4 could be very useful. He stated that the format could be used with more than 2 channels, and this is typically not based on a mobile device or a typical mobile device capture. He stated that this is not tight to the number of microphones supported by one device, and the purpose is to allow as good spatial capture by mobile as possible. He stated that the device might utilize 2-3-4 or more microphones and still typically the output would be 2 channels in MASA. He noted that we could think of some other usages for more than 2 chanels, for instance he gave the example of two stereo pairs, one stereo pair with noise reduction, the other one with stereo signal without noise reduction, and one might have some user control on the receiving side to adjust background noise. He stated that this type of use of a higher number of channels needs to be motivated by use cases, and there are possibilities of utilizing this format in other ways.

Mr. Stéphane Ragot (Orange) asked if the number of directions could be more than two in case there are many dominant sources. Mr. Lasse Laaksonen (Nokia) commented that this is not about sources, but it is about the dominant sound direction in T/F tiles. He stated that this might jump around a little and this might jump a bit if source is static. He stated that if there is more than one dominant source, it might jump and increasing resolutions or increasing the number of directions often helps, but in practical scenarios like mobile device targeted her, there is a practical choice, not a quality bottleneck. He stated that potentially for other use cases it might make sense to increase the number of direcitons, but there would be more challenges in the actual IVAS codec design, and more work for codec proponents to come with nice solutions, if there are more than 2 directions. He invited to bring some use cases.

The EVS SWG Chairman invited to have a joint discussion about all MASA-related documents. The relationship with other inputs on MASA was clarified: S4-181374 addressed the proposed table for designed constraints and S4-181302 was about spatial metadata parameters.

Mr. Stefan Bruhn (Dolby) asked if there is any flexibility to allow spatial metadata elements per MASA channel, and he also wondered if the channel audio format field could also be considered. He asked for a proponent to define this or specify this so that everybody knows what this is. Mr. Lasse Laaksonen (Nokia) stated that if there is a clear use case where it can be shown that there is a benefit with metadata per channel it would be possible. He commented on the ‘channel audio format’ which is something that is not mandatory but could be part of the MASA format. He noted that there can be benefits in rendering one knows the distance between capture microphones when having 2 channels+MASA metadata input, but the full definition would require understanding of the targetted setup. He stated that if there is one or two channels one might want to have the opportunity to signal some crude distance parameter or if this info is not needed one could encode it as unknown. He stated that f one has an alternative channel configuration one needs to signal this to the encoder. He invited inputs from other parties.

Mr. Nils Peters (Qualcomm) commented on the box changed on spatial audio + metada, and he stated that Qualcomm has also ideas which are not realizable with the proposal and he was not happy with the proposal. Mr. Lasse Laaksonen (Nokia) recalled that there was a proposal to split the line in Kochi.

Mr. Milan Jelinek (VoiceAge) commented on Table 2 and he asked if all parameters are per T/F slots. Mr. Lasse Laaksonen (Nokia) confirmed that this was the case. Mr. Milan Jelinek (VoiceAge)  asked if it was foreseen that an implementation could use a subset, because 64 x 24 x 8 bits is quite growing up. Mr. Lasse Laaksonen (Nokia) noted that it is getting difficult to reach 20 kbit/s for whole IVAS solution.

Mr. Stéphane Ragot (Orange) noted that the spatial metadata could be reorganized into directional and non-directional to match the figures in this contribution, and he asked to clarify in which case there would be 4 channels because there was no motivation for this in the Tdoc, and if the proposal is for a range 1-4 or a subset like 1, 2, 4 channels. Mr Lasse Laaksonen (Nokia) clarified the proposal is for a range (1 to 4), he noted that there was no example or discussion of 2 stereo pairs in this document, and this relates to potential use cases. He commented that Nokia could try to have an input in SA4#102 or asap, but originally the proposal from Nokia was 1 or 2 channels. He added that during the discussion it was felt that FOA might be supported in this format, then planar version would cover 3 channels, but this is not part of the proposal. He stated that the proposal is reflecting the common understanding in discussions, and it is possible to consider 1-4 channels for use cases that were not considered earlier.

Mr. Stéphane Ragot (Orange) stated that the proposal to go up to 4 channels which could be FOA is creating the issue of overlap with scene-based audio and he was not sure this was required. 

Mr. Markus Multrus (Fraunhofer) stated that the MASA concept is based on microphone preprocessing stage, and this is irrespective of the number of channels (1,2 or more). Mr. Lasse Laaksonen (Nokia) commented that MASA format is about capture analysis and this can output any format for either configuration or use case targeted by manufacturers, and in this case FOA with spatial metadata could be relevant input from microphone capture. He stated that this is not the one that Nokia has actively considered. He stated that further input on use cases could be brought in the next meeting.

Mr. Stefan Bruhn (Dolby) stated that there are different views on what MASA is, and he requested to have more precise inputs on how to interpret MASA and see what makes sense and can be combined.
The EVS SWG Chairman commented that there is some text proposal with reference to Annex A. He asked if this method of using Annex A is a good way forward. Mr. Markus Multrus (Fraunhofer) stated that he would appreciate if one could capture the definition somewhere, with Annex A in brackets, not to deal with fluctuating definitions.
Mr. Stefan Bruhn (Dolby) stated what the group decided in Kochi on how to capture the spatial metadata data definition and he did not think the group had evolved so much since Kochi. He requested further discussions and clarifications. He stated that one can only agree on all at the same time, and not piece by piece. He stated that Dolby has no comprehensive view what MASA really means, and there are still diverging views on what MASA means.
The EVS SWG Chairman concluded that Annex A would not be put in IVAS-4.

Conclusion:

S4-181353 was noted.
Mr. Stefan Doehla presented S4-181361 Proposed Update of IVAS-2 (Project Plan), from Fraunhofer IIS, VoiceAge Corporation
Comments / questions: 

The EVS SWG Chairman noted that this proposal would shift the schedule by 5-6 months (2 meetings).
Conclusion:

S4-18161 was noted.
Mr. Markus Multrus presented S4-181364 IVAS Design Constraints: Backward Interoperability, from Fraunhofer IIS
Comments / questions: 

Mr. Hiroyuki Ehara (Panasonic) commented on the wording “whenever possible” and he asked how this can be seen as a constraint and verified. Mr. Markus Multrus (Fraunhofer) agreed that this was not strict and difficult to verify.
Mr. Takehiro Moriya (NTT) suggested removing the last several words. He recalled that NTT proposed bit-exacntess for downmixed mono streams, and the motivation was to try to reduce the amount of subjective tests for mono signals, because a bit-exact encoder and decoder implies that one does not have recheck quality. He noted that a subjective evaluation is required anyway even for monoaural signal, and the Fraunhofer proposal may be reasonable in terms of development and design of encoding schemes..
Mr. Stefan Bruhn (Dolby) stated that there is a logical error in this sentence “embedded EVS mono bistream shall and should re-use bit-exact…” and he wondered how a bitstream can reuse bit-exact mono functionality.
Mr. Juan Torres (Dolby) commented on the term “bit-exact EVS mono decoder” and he asked to clarify what EVS specification number is required. Mr. Markus Multrus (Fraunhofer) stated that a reference to EVS decoder specifications would be fine. He noted that even with a bit-exact EVS coder one has to test the combination of downmix and encoding.

Mr. Stefan Bruhn (Dolby) stated that the IVAS stereo encoder contains some kind of EVS encoder that produces a bitstream that can be decoded by some kind of EVS decoder, and he asked if it was intended no to set requirements on the EVS decoder in IVAS. Mr. Milan Jelinek (VoiceAge) commented that IVAS-4 (second paragraph of backward compatibility box) already indicates that the EVS codec needs to be used for mono inputs.
Mr. Takehiro Moriya (NTT) stated that there are hundreds of millions of EVS decoders in the world, which justifies this constraint, and one needs to be able to decode with existing terminals.

Mr. Stéphane Ragot (Orange) asked what would be the reference for the mono downmix test. Mr. Markus Multrus (Fraunhofer) stated that stereo would make sense.
The EVS SWG Chairman summarized that one has to specify which type of EVS encoder is used in IVAS and he asked what the group would say if there are solutions that deviate from bit-exactness. Mr. Stéphane Ragot (Orange) suggested requiring candiates to document deviations and in this case the wording “whenever possible” could work.
Mr. Milan Jelinek (VoiceAge) stated that some features like 48 kHz input and NB output have not been tested for EVS, and similarly one could say that stereo embedded can be tested, which needs a good mono downmix; he considered to skip the mono downmix evaluation. Mr. Takehiro Moriya (NTT) commented that with the Fraunhofer proposal there would be a new EVS encoding scheme, and he wondered if one could skip mono evaluation. Mr. Milan Jelinek (VoiceAge) noted that the mono downmix could cause some differentiation, and if the EVS codec in IVAS is bit-exact one could skip subjective evaluation for mono signals, as the concern is the size of subjective listening test. He stated that the the listening test could be made afterwards and he did not want to compete on the performance of downmix procedure.

Mr. Stéphane Ragot (Orange) stated that one cannot wait for characterization to test downmix.
Mr. Hans Gierlich (Head Acoustics) stated that one has to prove that new encoding schemes are valid and performing in a similar way, if they were never evaluated.
Mr. Takehiro Moriya (NTT) stated that a serious listening test should be focused on stereo and new functionalities be could carried in a non-competitive listening test for characterization.

Mr. Markus Multrus (Fraunhofer) stated that both stereo and embedded dowmix evaluations have to be done for selection. Mr. Milan Jelinek (VoiceAge) asked what would be the refrence. Mr. Markus Multrus (Fraunhofer) commented that stereo evaluation can be based on in P.800 DCR or another activity in ITU using the original stereo signal as reference condition.

Conclusion:

S4-181364 was noted.
Mr. Markus Multrus presented S4-181365 IVAS Design Constraints: Formats and Interface for Rendering, from Fraunhofer IIS
Comments / questions: 
Mr. Stéphane Ragot (Orange) commented that Orange has similar proposals and he suggested to merge later. He asked why channel formats like 5.1+4 and 7.1+4 are in bracket for external rendering and not for rendered output formats. He asked if external rendering would also use any spatial format like MASA. Mr. Markus Multrus (Fraunhofer) clarified that spatial audio formats are not listed because one would first need to understand what to agree on these formats. He clarified that even if one could not agree removing brackets for input format, configurations included with no square brackets for surround + height could make sense because there is FOA or HOA or object, so one could carry some height information for these formats.

Mr. Stéphane Ragot (Orange) asked if there would be any upmixing. Mr. Markus Multrus (Fraunhofer) did not see upmixing for channel-based audio but something like second-order Ambisonics might contain information for height and make sense.

Mr. Stefan Bruhn (Dolby) commented on the box ‘rendered output formats’, he struggled with this structure. He preferred to put certain requirements on what the renderer should be capable of, and could not see if the output of renderer was connected to input formats. He stated that if the input to the codec is object-based or scene-based one would expect that the renderer is prepared to output to arbitrary loudspeakers. Mr. Markus Multrus (Fraunhofer) asked if one wants to mandate upmix to 7.1 if the input was stereo; he preferred to just play out stereo. Mr. Stefan Bruhn (Dolby) stated that there are configuation where one can benefit from upmix. Mr. Markus Multrus (Fraunhofer) asked how this can be tested and he stated that testing upmix is difficult because there is no reference. Mr. Stefan Bruhn (Dolby) stated that for VRStream there were requiremnts that a renderer would support various configurations, and he did not see big differences for IVAS, because it’s also a renderer issue. He commented on the interface to the renderer, and he stated that there should be some kind of suitable representation that is compact and allows supporting renderers with such kind of upmix.
Mr. Tomas Toftgard (Ericsson) commented that the renderer should be able to connect to any playback system, and he pointed to S4-181390 on codec flexibility, and he stated that mono may be rendered if there are bit rate constraints, then the renderer would handle the upmix. He stated that one would not disconnect the setup because of a change of bitrate. He did not support putting strict limitations on the format.
Mr. Nils Peters (Qualcomm) stated that rendering options shall be for “optionnaly support”. He stated that it would be a burden to support internal rendering which is burning cycles without needs. He read the design constraints as if one had to use the internal renderer even if the system uses an external interface. Mr. Markus Multrus (Fraunhofer) stated that formulation is clear; he clarified that the intention is that the decoder needs to include an integrated renderer and that it also needs to provide an interface for an optional external renderer. He commented that the proposal does not say that one needs to run both renderers at the same time.
Mr. Juan Torres (Dolby) was concerned with the definition of specific internal rendering for loudspeaker output layouts. He stated that 5.1+4 is not fully specified, and there are different versions of 5.1+4 in industry, including also 5.1+2 or 9.1+6. He stated that this is ambiguous and due to different renderers and room layout, the UE may not know which layout is used in a particular room. He had less concerns if the internal renderer for mono, stereo, binaural and everything else will be external.

Mr. Markus Multrus (Fraunhofer) agreed on the issue of loudspeaker configurations, and he clarified that the proposal was just copied from input formats. He disagreed that the integrated renderer should not suppot such surround configurtions, and stated that many soundbars have an interface to 5.1. He referred to scenarios where people could listen to content in a living room with surround systems. He stated that IVAS is not a codec for cinema content or blue-ray content, but it is a communication codec.
Mr. Stefan Bruhn (Dolby) struggled with the terms “internal” and “external” renderer and he suggested some kind of fundamental discussion to define these terms. He stated that it is possible to have a separate specification of renderer, for diversity of what renderer would be used. He stated that this was similar to the JBM in EVS that was specified as some informative part of the standard. He assumed that it would be similar if one has concerns with the internal renderer for reasons like complexity, code size. Mr. Markus Multrus (Fraunhofer) stated that the renderer is an essential part of an audio codec, that to listen to audio material. He commented on standardization and testing, and stated that it is an essential that the decoder outputs audio to use for evaluation that provides a clearly defined quality. He stated that SA4 always focused on clearly defined quality for codecs, and one needs to define how to map to audio output.
Mr. Stefan Bruhn (Dolby) stated that one  should receive a system that delivers audio that can be put on heapdohnes or various loudspeaker configurations, sound bars, etc. He stated that for someone using an external renderer, one should deliver a renderer in a way that it is still possible to separate the decoder and renderer.
The EVS SWG Chairman stated that more contributions are needed on this. He gave the example of PLC in AMR where the coder was characterized using the PLC provide by candidates and PLC was decided to be informative. Mr. Markus Multrus (Fraunhofer) asked how PLC was handled in AMR design constraints. The EVS SWG Chairman clarified that one had to provide an algorithm for testing, but then it was also agreed that it would be informative.
Mr. Stéphane Ragot (Orange) stated that it is premature to decide informative / normative status. He asked if one could provide an interface to give loudspeaker positions for cases when the speakers not placed in the right positions. Mr. Markus Multrus (Fraunhofer) stated that there are codecs where one can do that for the renderer. Mr. Juan Torres (Dolby) commented on the issue of speakers not placed in right position, and he stated that this is a practical issue for systems consuming cinematic content, and he added that for VR / AR use cases one might care a bit more where speakers are placed. He stated that it makes more sense to support rendering to artibtrary loudspeaker layouts.

Mr. Stefan Bruhn (Dolby) recalled that Dolby expressed concern in the last meeting that it is good to have formats like capture formats, he was not convinced that all of them have always to be supported by the encoder. He stated that there should be flexibility by implementers to do less, what could be native format for encoder could be different. Mr. Milan Jelinek (VoiceAge) commented on capture formats and he stated that for the codec development it is more important to know what is the input to the codec. He asked to clarify what was the idea to specify capture formats. Mr. Stefan Bruhn (Dolby) clarified that the list of IVAS requirements on what has to be supported as input formats is quite long, and there is a price to pay in terms of complexity and memory size for implementers of systems. He suggested having a simplification stage to cover input formats to something more compact and he noted that there may be other ways to solve this. He commented that the main perspective is that ut should have something to allow making implementations that are not at the highest complexity and code size.
Mr. Tomas Toftgard (Ericsson) supported VoiceAge’s view that one should define what is input to encoder, and the  capture format is not relevant; he added that simplification may be provided. He commented that scene-based audio can be transformed into stereo or another format before encoding, but this must not be part of the codec, and this simplification can be added outside the codec. Mr. Stefan Bruhn (Dolby) had also the view that the simplification stage could be outside the codec, and it would only support required formats.
Mr. Milan Jelinek (VoiceAge) commented on capture formats, and he did think this should be input formats and he stated that one has to specify what is the input to the codec. Mr. Stefan Doehla (Fraunhofer) stated that the codec does not need to support everything, but there are objectives to support the immersive audio formats listed in the WID. He wondered if IVAS would be complete if only binaural is supported.
Mr. Stefan Bruhn (Dolby) stated that if candidates have to support all proposed formats, one should seriously discuss how to make it more realistic so that the IVAS codec is reasonable in size and it will be implemented. He stated that there may be a lot of technology but it may not be needed in certain terminals.
Mr. Nils Peters (Qualcomm) stated that the current highest channel count is 7.1 and it should not be a problem. Mr. Stéphane Ragot (Orange) recalled that there are still brackets and for instance  the maximum order for HOA is unknown. Mr. Stefan Bruhn (Dolby) stated that limits are missing for objects. Mr. Nils Peters (Qualcomm) invited to discuss those number and then see how achieve this support. Mr. Tomas Toftgard (Ericsson) commented that figures are related to constraints on memory and complexity. Mr. Stefan Bruhn (Dolby) did not think one could already put numbers. He added that if there is a decoupling between capture and input to the coder, it would decouple a bit more from the complexity. Mr. Markus Multrus (Fraunhofer) commented that one needs to specify the minimum input for the codec.
The EVS SWG Chairman asked what to do with this Tdoc. Mr. Stéphane Ragot (Orange) commented that it was difficult to go for agreement as there are other inputs from other companies related to the same topic, he proposed to merge proposal and edit them. Mr. Stefan Bruhn (Dolby) also preferred to see other inputs.
Conclusion:

S4-181365 was parked. Later, S4-181365 was noted.
Mr. Markus Multrus presented S4-181368 IVAS Performance Requirements: SBA Formats, from Fraunhofer IIS
It was clarified that listening was done with 7.1.4 configuration.
Comments / questions: 

Mr. Stefan Bruhn (Dolby) stated that it is potentially a problem to compare just against FOA, because FOA is already quite reduced quality. He added that there is a mix of quality confounding effects with one dimension that is spatial from mono to stereo, also the effect of coding distortion. He also commented on the proposal requirements, and stated that this is a category with FOA and HOA and he did not understand that HOA would be compared against FOA. He could imagine cases where quality is better than the FOA reference and he did not support the type of ambisonic requirements.
Mr. Markus Multrus (Fraunhofer) stated that the reference does not need to be first-order, but the reference codec uses a first order signal. Mr. Stefan Bruhn (Dolby) did not understand that NWT EVS @ 4x 32 means EVS FOA. He stated that a proper reference codec is needed to compare against. 

Mr. Stéphane Ragot (Orange) asked what kind of renderer was used for the reference. Mr. Markus Multrus (Fraunhofer) clarified that the MPEG-H renderer was used because it can render FOA and HOA.
Mr. Stéphane Ragot (Orange) appreciated the effort to present test results and he stated that Orange has conducted a similar test witout mono and stereo anchors, and quality for multimono reported in S4-181368 seemed overestimated and this might be due to the item selection and test settings.
Mr. Hiroyuki Ehara (Panasonic) appreciated the work, and stated that the requirements seemed reasonable but he was concerned by the real qualiy of dual mono and FOA ambisonic triple mono. He had the same concerns as reported in S4-181323. He commented on the difference between stereo and FOA in the test results where there is no statistically significant difference and he also commended on results for detailed samples where the average score is sometimes opposite for stereo and triple FOA. He stated that the proposed requirements might be too easy.

Mr. Markus Multrus (Fraunhofer) stated that this listening test is showing is that a comparably low bit rate, quality is at least as good as stereo, given that FOA adds on top of stereo, like adding easy head tracking there would be certain advantage. He was open to increase the threshold for performance requirements, but wanted to think about that. He proposed to split the discussion into 2 aspects: what is codec to compare against (multi EVS or different), what are the exact bit rates to compare against. He wondered if this is ok for the group to compare against with EVS multimono, and he noted that there are other codecs available but it might not be possible to use them.

The EVS SWG Chairman ask for comments on including the proposal.
Mr. Stefan Bruhn (Dolby) stated that on the general concept and related to test results, he would like to see other test results. He added that according to his experience, quality difference difference between mono and stereo was not always that obvious. He wanted to discuss further internally on this.

Conclusion:

S4-181368 was noted.
Mr. Stpéhane Ragot presented S4-181374 Additional considerations on the proposed MASA format, from Orange
Comments / questions: 

Mr. Lasse Laaksonen (Nokia) agreed that it is important to have some discussion about test methodologies for IVAS in general, and that also includes the MASA format. He added that the idea is that the evaluation of MASA format input is based on listening tests, because audio is finally consumed by the user. He stated that It is not clear for Nokia what type of testing is targeted for spatial or scene-based audio. He assumed that the reference condition for MASA is the synthesis according to some system and one needs to have some kind of discussion over what that system is. He preferred to use uncoded MASA based signal as a reference, with the motivation that this is simply the best current approach in the market to provide spatial audio from a mobile device. He recalled that Nokia have shown in Fukuoka and Kista some test results about comparing MASA format audio against FOA from the same capture and in this case the capture is really a mobile device. He added that the type of parametric approach has been shown to provide best quality and feel we can provide in SA4 such high res MASA format that will maintain the best quality achievable from mobile device capture in uncoded form. He stated that it is the problem of the codec proponent to have something approaching that quality in the encoding. He added that the development of capture and synthesis systems needs to be dicussed and understood along the way. He commented that there needs to be some way to obtain test signals and there needs to be some way to obtain signals for listening tests. He added that part of these steps are definitely relevant, how to get there and what is the exact role of these systems is up for discussion.He did not think anyone can develop something like that for a moving target, and some maturity is required to discuss this in concrete terms.

Mr. Stefan Bruhn (Dolby) supported this contribution, because it addressed points expressed at this meeting. He stated that testing aspets are are important even though it is coming later. He highlighted that the first point is to make agreement on making MASA a design constraint, and every company who has plans to submit a codec candidate would need to support a MASA format. He stated that full understanding is needed of what kind of nature the signals have and how it will be synthesized. He statd that without this knowledge there would be a severe disadvantage fro such a party. He clarified that the request from Dolby is not source code, but something as a kind of specification. He understood that MASA is powerful and it is difficult to specify all aspects now. He stated that this would not be necessary for a single company, but required to document what the group is doing. He stated that putting MASA in design constaints in a way where some has to get example code from one company is too little information. He gave the example of the channel simulator developed in the past, which was quite well specified so that volunteers could provide some code. He clarified that it would not be a strong request from Dolby to have source code.
The EVS SWG Chairman summarized that the specification could be text or pseudo-code. Mr. Stefan Bruhn (Dolby) understand that there could be constraints that company cannot disclose source code, but he required to find a way to have a fair chance to participate.
Mr. Lasse Laaksonen (Nokia) stated that Nokia is willing to work on some type of description, but he expected to see some stable state for the format. He noted that the definition of the MASA format has evolved during several meeting cycles, and it still has some aspects that realty need some fundamental work, some new definitions and so so. He clarified that the intention is to have something that achieves what is in the market and is more future-proof, with more functionalities, better quality and so on. He stated that one needs to see a more stable definition and when that is available (which may be quite close already) some sort of textual description could be provided. He wondered to what degree is that sufficient for testing. He commented that one cannot synthesize audio from a Word document and some sort of reference synthesis is needed. He wondered if one should have a common synthesis that gives the upper threshold of IVAS quality or give proponents to improve over this synthesis. He stated that many things need to be considered, and this type of textual description is something that Nokia would be prepared to do. 
Mr. Stéphane Ragot (Orange) commented that brackets on MASA design constraints cannot remove brackets before this is resovled. Mr. Stefan Bruhn (Dolby) has the same view. Mr. Lasse Laaksonen (Nokia) commented that one could work on the channel audio format. He committed to bring proposals to the next meeting with some sort of understanding on what would be targeted. He commented that features could be provided based on assumptions but he was afraid that discussions will get more complicated because they can be dependencies within that proposal related to the number of channels.

Mr. Stefan Bruhn (Dolby) was glad to see that there is the possibility to contribute to this. He asked, if the IVAS codec is standardized with support of MASA, and if later there is a definition of a new channel audio format, whether this would mean that this would automatically be supported or not. He asjed if the IVAS codec would have to be adapted to this channel audio format. Mr. Lasse Laaksonen (Nokia) commented on the channel audio formats, and clarified that this information (like type of mikes or patterns or indication of distance between mikes) could be completely ignored, but it could be utilized to improve synthesis quality. He stated that another type of information is to define some sort of relationships between channels, for example there may be 4 channels but not 4 channels describing scene, but 2 stereo pairs with or without noise reduction, and he noted that this would have to be justified by use cases.

Conclusion:

S4-181374 was noted.
Mr. Stéphane Ragot presented S4-181375 On the HTF format, from Orange
Comments / questions: 

Mr. Stéphane Ragot (Orange) clarified that the request is to open and share the code for HTF.
Mr. Nils Peters (Qualcomm) stated that the idea of HTF was to optimize the entire system, and having HOA is great but the complexity of HOA is challenging. He explained that HTF is proposed for efficient support of HOA. He stated that an existing device with 25 channels is not realistic. He stated that with an HOA micrphone one needs to do pre-processing, which is not defined anywhere, based on geomertry and microphone array and this is up to the manufacture. He stated that the ETSI standard defines how to convert HTF to HOA again, and Qualcomm can support any party to help guidance to do this if it is not clear. He was not sure why there is a quality bottleneck, and referred to the Qualcomm input showing that 8 channels provide quality in MUSHRA with negligible degradation. He stated that this is a high quality input and any audio compression will degrade much more than HTF is doing. He commented that test items for replictation of test results may be defined and Qualcomm could run those. He clarified that Qualcomm was trying to figure out how to provide prototype so that Orange can verifiy the usefulness.
Conclusion:

S4-181375 was noted.
Mr. Stéphane Ragot presented S4-181376 On IVAS input-output formats, from Orange
Comments / questions: 

Mr. Stefan Bruhn (Dolby) commented that decoding without immediate rendering is a good case to consider, and this may happen in a conference bridge. He commented that one should make sure in what domain this kind of mixing is done in best possible way, and he was unsure the representation should be same as the input format. He invited to further discuss the proper format for cases when decoding is done without rendering. He also commented on the distinction between diegetic and non-dietgetic, and he preferred to give freedom for the renderer to give best possible quality by simply indicating the types of signal.

Mr. Tomas Toftgard (Ericsson) commented on the addition on diegetic and non-diegetic that there may be more than mono or stereo. Mr. Stéphane Ragot (Orange) supported this view.

Mr. Milan Jelinek (VoiceAge) noted some alignment between Dolby and Fraunhofer proposals with a note that it is assumed that the provided renderer should render signals that are less complex.  Mr. Stéphane Ragot (Orange) suggested merging proposals, with a note similar to what was discussed in other inputs.
Conclusion:

S4-181376 was parked. Later, S4-181376 was noted.
Mr. Tomas Toftgard presented S4-181390 IVAS audio formats and interfaces, from Ericsson LM
Comments / questions: 

Mr. Stefan Bruhn (Dolby) struggled with the motivation of the pass-trough mode. He was in general positive about decoupling rendering from input format He saw a conflict with the pass-through mode. He understood that this mode would use a signaling element without requiring that intenral representation of codec is this input format. He stated that in the end it is a renderer question to recover the input format if needed. He stated that one could tell to the renderer interface to recover the input format.
Mr. Tomas Toftgard (Ericsson) gave the example of objects, if one knows the rendering, one might do optimizations, for instance at lower bit rates one could perhaps combine them into ambisonic domain, especially if there is also ambisonics at the input, at the rendering side if one wants to interact with objects, one would need to extract objects at the rendering side, if one renders to headphones, they can be rendered directly. He stated that if the rendering is known one can do a downmix, if not, it may be better to keep the format, as one does not know what to do with audio objects.
Mr. Stefan Bruhn (Dolby) stated that in the general case one does not know how it will be rendered, and he did not see why it is better to keep the input format. He stated that the argument about efficiency and the fact that another representation might be more efficient are the key points. He did not see why it would be better to stick with the input format.

Mr. Tomas Toftgard (Ericsson) stated that it would be logical to keep the input format not to destroy the information about the format and when one does not know how to render. He stated that one can do another format for optimized operation at low bit rates, but he did not think there will be a majority of case where one cannot negotiate formats.
Mr. Stéphane Ragot (Orange) preferred to keep the decoder/renderer as one entity. He also commented that the proposal would imply some negotiation and possibly asymmetric operation; he stated that this will reopen a debate similar to bandwidth in EVS, and he asked what to do if there is a dynamic use case and one switches from headphones to loudspeakers or vice versa in call. He stated that the RTP payload format for IVAS needs to be discussed at some point, because there seemed to be some assumptions on media type parameters in this Tdoc.
Mr. Tomas Toftgard (Ericsson) propoposed to clarify what is rendering or what is available for external rendering. He saw rendering as the step to transform the decoder output to playback input.

Mr. Milan Jelinek (VoiceAge) stated that a bit rate may force to go to under-representation from stereo to mono, and he asked what the decoder is supposed to do with mono+metadata. Mr. Tomas Toftgard (Ericsson) commented that in pass-through one would output stereo signals, not mono+metadata. Mr. Milan Jelinek (VoiceAge) asked if there would be still an interface to the decoded waveform and an access to the decoded transport channels. Mr. Tomas Toftgard (Ericsson) stated that in pass-though operation one will access decoded wavefroms.
Mr. Stefan Bruhn (Dolby) struggled with the encoder interface, and he stated that it was a luxury feature if the encoder knows how the signal is rendred at output. He preferred a rendering interface of receiving side. He added that the renderer has two interfaces, one between decoder and renderer, another between render and playback system, and both interfaces need to be specified. 
Mr. Milan Jelinek (VoiceAge) referred to the EVS operation, with the example of SWB operation and bit rate going down to 8 kbit/s with encoding going to WB; he stated that in this case the decoder will render just WB signals. He commented that with spatial representation bit rates may force to just have mono encoring, and he wondered if the decoder would be forced to render to e.g. 5.1. Mr. Tomas Toftgard (Ericsson) stated that it would be up to performance requirements to specify what performance to have depending on the use case. He stated that it depends on use cases, if one wants to interact with rendering with best audio quality or sacrifice interaction with rendering.

Mr. Nils Peters (Qualcomm) supported this input and found it useful to have such modes for system design. He commented that the design has to find the best mapping curve in two dimensions  (spatial and spectral dimensions). Mr. Tomas Toftgard (Ericsson) stated that this is very dependent on coding technology and should be handled by performance requirements.
Mr. Stéphane Ragot (Orange) asked to spell out the difference between “external renderer” or “internal renderer”.

Mr. Stefan Bruhn (Dolby) was not convinced that an internal renderer is needed, and he saw the need for an interface so that implementers get the possibility to use other renderer. He stated that one may want to skip implementing the render that is specified, even if the renderer is mandatory. He preferred to have a separate specification as PLC in existing speech codecs. Mr. Tomas Toftgard (Ericsson) recalled that the IVAS WID plans a specification for rendering, and he was not sure it is good to specify an interface for provided renderer. Mr. Stefan Bruhn (Dolby) stated that this was fine for him, he thought that there will be well-defined interfaces. He stated that an integrated renderer may make it impossible to use something else than the internal rendering. He commented on the concept of interactive rendering, he invited some motivation for further discussion. Mr. Tomas Toftgard (Ericsson) gave the example of two voices, where one may want to control volume or place them in different location. He stated that requirements might be tricky to for this interactive rendering, but if signals are combined in ambisonics, the decoder or rendering needs an extraction of objects and he did not think there should be a codec requirement to do this.
Conclusion:

S4-181390 was parked. Later, S4-1813890 was noted.
The EVS SWG Chairman suggest offline editing merging proposals from S4-181285, S4-181286, S4-181365, S4-181376, S4-181390.  He asked the IVAS-4 Editor (Mr. Wang Bin) to prepare this merge.

Later, at the end of the EVS SWG session, the IVAS-4 Editor informed that draft update of IVAS-4 was available. Mr. Stefan Bruhn (Dolby) requested to see this merge and have internal discussion to see what can be agreed. He stated that it was difficult to have an editing session on Thursday evening. The EVS SWG Secretary indicated that he could not participate in an offline session due to report duties.

The EVS SWG Chairman invited the group to look at the draft updated of IVAS-4 available on the local ETSI server.

The EVS SWG Chairman then invited to discuss the IVAS project plan, which was already discussed earlier and later during the joint session with MTSI. He emphasized the relationship with the ITT work item for which a 6-month delay might be acceptable.  He stated that a new project plan for IVAS is needed.
He asked who thinked the next project plan for IVAS project should be aligned with ITT project plan, meaning half-year delay in current project plan with finalization inJune 2020.
· Raise hands for alignment of next version of project should be aligned: 6 

· Raise hands if not so important and finalization date should be a later date than June 2010: 6 
Mr. Stefan Bruhn (Dolby) stated that the question was a bit odd, he understood that the question is whether is the MTSI WI would align with this IVAS or not. He commented that there are input contributions for various topics, but there is no willingness to agree anything, and he did not think it was realistic to finalize work with only ½ year delay. The EVS SWG Chairman clarified that the intention of question was to see if the finalization date was realistic.
After further discussions, the EVS SWG Chairman proposed to prepare an updated project plan with just ½ year. It was clarified that the IVAS WID does not need to be updated. Mr. Stéphane Ragot (Orange) stated that one could not conclude from the discussion to update the schedule by ½ year delay. The EVS SWG Chairman asked if he should prepare an update with more than ½ year. Mr. Milan Jelinek (VoiceAge) disagreed with this option.

The EVS SWG Chairman suggested providing both options to the plenary. Mr. Tomas Toftgard (Ericsson) suggested opening the issue to SA4 plenary and discuss the MTSI WI. 
Conclusion:
S4-181501 (IVAS-2) including two options will be presented directly to plenary in A.I. 15.1.

6 Alt_FX_EVS (Alternative EVS implementation using updated fixed-point basic operators)

Mr. Yutaka Kamamoto presented S4-181300 NTT Listening Lab Report for Alt_FX_EVS, from NTT
Comments / questions: 

None.
Conclusion:

S4-181300 was agreed.
Mr. Imre Varga presented S4-181309 Introduction of test results on alternative fixed-point implementation of EVS, from Qualcomm Incorporated
Comments / questions: 
The EVS SWG Chairman stated that the intention was not only to capture test results but also complexity. Mr. Tomas Toftgard (Ericsson) suggested changing the section header to characterization results.
It was clarified that results would be included at SA#102.

Conclusion:

S4-181309 was noted.
Mr. Tomas Toftgard presented S4-181316 Report on ALT_FX_EVS evaluation, from Ericsson LM
Comments / questions: 
The EVS SWG Chairman noted that v0.4.6 was the frozen code, but v0.4.7 came later. He noted that the group should consider this latest code version. He asked if it was correct understanding that this was the master code.
Mr. Stefan Bruhn (Dolby) asked how the bit-exactness test was run (e.g. encoder then decoder and output check). Mr. Tomas Tofgard (Ericsson) confirmed that the bit-exactness was checked on the files to be used for listening.

Conclusion:

S4-181316 was agreed.
Mr. Tomas Toftgard presented S4-181318 Correction and addition of reference to ALT_FX_EVS implementation, from Ericsson LM, VoiceAge Corporation
Comments / questions: 

The SA4 Chairman noted that the CR is Cat B (addition of feature) but it does not change the test sequences.

Mr. Fabrice Plante (Intel) suggested changing “test vectors” to “test sequences’ to align with in the existing text and he asked why the wording “installations” was used in the scope. It was noted the the wording “installations” was already there.
The EVS SWG Chairman stated that it is better to have a category B because the readme file is changed and this is not a correction.

Conclusion:

S4-181318 was postponed.
Mr. Tomas Toftgard presented S4-181319 Correction and addition of reference to ALT_FX_EVS implementation, from Ericsson LM, VoiceAge Corporation
Comments / questions: 

The EVS SWG Chairman suggesting postponing this Tdoc as for S4-181318.
Conclusion:

S4-181319 was postponed.
Mr. Milan Jelinek presented S4-181327 TS 26.452 draft, from Cadence Design Systems Inc., VoiceAge Corporation
Comments / questions:
Mr. Fabrice Plante (Intel) suggested making a small update on the scope, by inserting a reference to TR 26.973 after the statement ‘using updated basop’. Mr. Milan Jelinek (VoiceAge) clarified that the updated STL is not yet available; he stated that he would add reference 13.

The EVS SWG Chairman requested to change ‘alternate’ to ‘alternative’. It was verified that the wording ‘ANSI C’ without hyphen in the title was aligned with TS 26.442.  Mr. Stefan Doehla (Fraunhofer) stated that in future it may be appropriate to change ANSI to ISO, because ANSI does not handle C anymore.
Mr. Stéphane Ragot (Orange) clarified that the source code (v0.4.7) was released to Orange on Wed. November 7, 2018, however there were legal issues to access Fraunhofer scripts to perform the verification prior to subjective testing. He added that he still wanted to run the verification, but he could agree on this document as he did not expect to find issues; he wondered if verification should not be finalized before going for approval.
The EVS SWG Chairman summarized that the Tdoc would be updated to fix typos, refer to TR 26.973, and include the TR in the list of references. It was clarified that reference 11 (STL) should be kept because it is used in the text for rate switching, so a new reference is required. It was also clarified that the accompanying contribution could be kept, because the document was just a draft TS.
Conclusion:

S4-181327 (v0.0.1) was revised to S4-181488 (v0.0.2).
Mr. Milan Jelinek presented S4-14-181488 TS 26.452 draft, from Cadence Design Systems Inc., VoiceAge Corporation
Comments / questions:
Mr. Stefan Doehla (Fraunhofer) asked if the title is correct, and he noted differences compared compare to the title of TS 26.442 or TS 26.443. It was clarified the the title is copied from the specification website and frozen.
Mr. Stéphane Ragot (Orange) commented on the attached document that does not say anything about 0.4.8 which is the real code for agreement and he noted that the frozen code was 0.4.6; he requested to update the text. The EVS SWG Chairman noted that v0.4.8 will have an identical algorithmic content. Mr. Lasse Laaksonen (Nokia) requested to update the Nokia affiliation name.
The EVS SWG Chairman asked if the group could agree on the specification text. Answer: yes.
Regarding the accompanying cover page, it was decided to revise this document such that the Nokia name will be modified, the introduction will mention the history from 0.4.6 to 0.4.8 and then conclusion will say that v0.4.8 is submitted for agreement, with a clarification that v0.4.8 is identical to v0.4.7 as regards as the algorithmic content, the differences being exclusively cosmetic changes. 
Conclusion:

S4-181488 (v0.0.2) was revised to S4-181490 (v0.0.3).
S4-14-181490 TS 26.452 draft, from Cadence Design Systems Inc., VoiceAge Corporation  was agreed without presentation.
This Tdoc will go to A.I. 15.4.
Mr. Lasse Laaksonen presented S4-181342 Report on ALT_FX_EVS evaluation, from Nokia Corporation
It was clarified that version 0.4.7 was used.

Comments / questions: 

Mr. Stefan Bruhn (Dolby) asked if anybody ran complexiy meaurements.

Mr. Lasse Laaksonen (Nokia) clarified that Nokia ran just the validation for subjective testing.
Mr. Milan Jelinek (VoiceAge) commented that complexity was reported by Cadence, and there was a slight drop of complexity savings after making the code bit-exact, but it was about the same order as it was.

Conclusion:

S4-181342 was agreed.
Mr. Milan Jelinek presented S4-181345 Alt_FX_EVS Permanent document Alt_FX_EVS-2: Alt_FX_EVS Processing Plan, v1.1, from VoiceAge Corporation, Cadence Design Systems Inc.
Comments / questions: 

Mr. Milan Jelinek (VoiceAge) clarified that there was an omission from a copy paste of the EVS characterization report, and this is corrected in B.1.
The EVS SWG Chairman noted that v1.0 was approved in Kochi, and he asked if the Tdoc could be agreed as v1.1. Answer: yes.
Conclusion:

S4-181345 was agreed. This Tdoc will go to A.I. 15.4.
Mr. Milan Jelinek presented S4-181349 VoiceAge Report on Alt_FX_EVS validation, from VoiceAge Corporation
Comments / questions: 

Mr. Milan Jelinek (VoiceAge) clarified that VoiceAge verified on v0.4.6 but v0.4.7 was not verified. 
The EVS SWG Chairman wanted to check the understanding that the final code is v0.4.7.
Mr. Yutaka Kamamoto (NTT) stated that NTT also checked with v0.4.7.
Conclusion:

S4-181349 was ageed.
Mr. Milan Jelinek presented S4-181351 Alt_FX_EVS Project Plan Update, from VoiceAge Corporation, Cadence Design Systems Inc., Nokia Corporation, NTT
Comments / questions: 

The SA4 Secretary asked to clarify if TS 26.452 would be raised to 1.0.0, if only one CR to TR 26.952 would be agreed in SA4#102, and he requested to list all other specifications. The EVS SWG Chairman noted that not all of CRs listed in the project plan are available at this point, some of them are available, some of them not. He clarified that S4-181309 is just skeleton CR to TR 26.952, and he stated that it more relevant is to produce all CRs at this meeting. He clarified that the C code will be handled as usual, when TS 26.452 is approved the C code will be immediately made available. He stated that the group has to agree that the code will be v0.4.7.

Mr. Milan Jelinek (VoiceAge) stated the he communicated with the SA4 Chair, and they agreed that v0.4.7 would be sent to the SA4 Chair in an encrypted zip file and right after approval Cadence would send the password.

Mr. Stéphane Ragot (Orange) emphasize that one needs to have the same code as what was verified. Mr. Markus Multrus (Fraunhofer) stated that there are few pending editorial changes, because the codec printout says TS 26.442 and the header in source code files need to be changed accordingly. Mr. Milan Jelinek (VoiceAge) proposed to correct it by a CR in SA4#102.
Mr. Stéphane Ragot (Orange) stated that the approved version should match the code used during verification. Mr. Milan Jelinek (VoiceAge) suggested raising v0.4.7 to v0.4.8 with the editorial code changes. Mr. Stefan Doehla (Fraunhofer) commented that this would be only a clean up to the previously available version. The EVS SWG Chairman asked if Cadence would distribute v4.8.0. It was clarified that the version code only be distributed to companies who signed the NDA for verification.
Mr. Markus Multrus (Fraunhofer) committed to help on v4.8.0 in the next week.
The EVS SWG Chairman commented that the CRs to be produced at SA4#101 could be checked during the meeting. Mr. Stefan Doehla (Fraunhofer) stated that one needs to recheck the 3GPP web site tool to search references, and he explained that TS 26.442 is used in multiple places. 

The list of CRs to be produced was discussed. Mr. Stefan Doehla (Fraunhofer) provided the following list: 26.103, 26.107, 26.114, 26.223, 25.441, 26.444, 26.445, 26.446, 26.447, 26.449, 26.450, 26.450, 26.451, 26.952, 26.973 (which would be a circular reference). The EVS SWG Chairman referred to the Alt_FX_EVS WID which lists CRs. Mr. Stefan Doehla (Fraunhofer) commented that TS 26.448 was missing in the list. The SA4 Secretary requested to insert the complete list of CRs in the project plan. The issue of TS 26.448 was discussed and it was suggested to add it to the list of CRs without revising the WID. It was confirmed that no MCPTT specification from SA6 was impacted.Mr. Stéphane Ragot (Orange) noted that he would like to finish the verification.
The EVS SWG Chairman summarized that TS 26.448 needs to be updated and he suggested adding a statement in the project plan saying that further CRs to further relevant specs will be updated to correct references (without listing them). He listed online the Rapporteur names in the agenda for TS 26.441, 26.442, 26.445, 26.446, 26.448, 26.449, 26.450, 26.451.
The SA4 Secretary stated that it is a problem to have CRs agreed at SA4#101 because in SA plenary all plackages are declared at the beginning and they are approved by blocks, then SA would approve TS 26.452, then one would approve first to add references before TS 26.452 is approved; he felt that someone could raise this issue in SA. The EVS SWG Chairman stated that the CRs could be postponed to SA4#102.

Mr. Tomas Toftgard (Ericsson) stated that for S4-181318 the SA4 Chair suggested adding a comment (‘This CR should only be approved once the TS 26.452 is approved.’). The SA4 Secretary commented that this would force extracting the CR out of the block approval; he recommended approving first TS 26.452 and producing all references in one block later.

The EVS SWG Chairman invited to update the work plan accordingly, moving CRs tor January 2019. Mr. Milan Jelinek (VoiceAge) committed to make the changes.
Conclusion:

S4-181351 (v0.4) was revised to S4-181489 (v0.5).
Mr. Milan Jelinek presented S4-181489 Alt_FX_EVS Project Plan Update, v. 0.5, from VoiceAge Corporation, Cadence Design Systems Inc., Nokia Corporation, NTT
Comments / questions:

The EVS SWG Chairman invited EVS specification Rapporteurs to produce the CRs for SA4#102 and he committed to produce the CR to TR 26.952; he noted that other impacts specification need to be identified.

It was clarified that TS 26.952 will be submitted to SA plenary to reach v1.0.0 with a one-step approval. 
Mr. Milan Jelinek (VoiceAge) pointed out that it was planned to finalize the test plan for this meeting and also update the processing with commands. Mr. Stéphane Ragot (Orange) noted that  testing was cancelled so these steps were not required. To avoid creating a new update of the project plan, the SA4 Secretary captured in the official SA4 report that testing was cancelled and the approval of test plans was not required anymore at this meeting.
Mr. Stefan Doehla (Fraunhofer) noted that in the project plan the title of TS 26.952 had the wording “alternative fixed-point using updated basic operators” with “()”, which is not like the official title of the specification.
Conclusion:

S4-181489 was agreed.

Mr. Stéphane Ragot explained that due to legal issues Orange had access to 0.4.7 only in early Novmeber but there were other legal issues to access scripts and this is not resolved, therefore S4-181372 is missing. He clarified that if legal issues with scripts could be handled during the week he could run the processing and report on subjective experiments.

S4-181372 Verification report on the alternative fixed-point implementation of EVS (Alt_FX_EVS), from Orange was missing. This Tdocs was not seen by the EVS SWG.
Mr. Stefan Doehla presented S4-181384 Fraunhofer IIS Report on Alt_FX_EVS Validation, from Fraunhofer IIS
Comments / questions: 

Mr. Stefan Bruhn (Dolby) asked if the decoder is bit-exact. Mr. Stefan Doehla (Fraunhofer) clarified that the test was with POLQA and bit-exactness was not checked. It was clarified that in the figure the curve A-B and A-D are identical.
The EVS SWG Chairman asked if POLQA 2.4 was used and this was confirmed.
Conclusion:

S4-181384 was agreed.
7 New Work / New Work Items and Study Items
No Tdoc in this A.I.
8 Any Other business
None.
9 Close of the session: November 22, 11:00 (local time)
The EVS SWG Chairman closed the meeting. 
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	Tdoc number
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	Source
	SWG A.I.
	Replaced by
	SWG Status
	SA4 A.I. for Tdocs presented at SA4 plenary

	S4-181252
	CR 26.442-0029 Corrections to EVS Fixed-Point Source Code (Release 12)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181253
	CR 26.442-0030 Corrections to EVS Fixed-Point Source Code (Release 13)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181254
	CR 26.442-0031 Corrections to EVS Fixed-Point Source Code (Release 14)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181255
	CR 26.442-0032 Corrections to EVS Fixed-Point Source Code (Release 15)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181256
	CR 26.443-0025 Corrections to EVS Floating-Point Source Code (Release 12)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181257
	CR 26.443-0026 Corrections to EVS Floating-Point Source Code (Release 13)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181258
	CR 26.443-0027 Corrections to EVS Floating-Point Source Code (Release 14)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181259
	CR 26.443-0028 Corrections to EVS Floating-Point Source Code (Release 15)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181260
	CR 26.444-0021 Update of test vectors for the EVS codec (Release 12)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181261
	CR 26.444-0022 Update of test vectors for the EVS codec (Release 13)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181262
	CR 26.444-0023 Update of test vectors for the EVS codec (Release 14)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181263
	CR 26.444-0024 Update of test vectors for the EVS codec (Release 15)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181264
	Composite ZIP of proposed EVS Fixed-Point Source Code v12.12.0 / v13.7.0 / v14.3.0 / v15.1.0
	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
	7.3, 14.12
	
	Noted
	14.12

	S4-181265
	Composite ZIP of proposed EVS Floating-Point Source Code v12.11.0 / v13.7.0 / v14.3.0 / v15.1.0
	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
	7.3, 14.12
	
	Noted
	14.12

	S4-181307
	CR 26.173-0034 Correction of table names (Release 15)
	Dolby Laboratories Inc.
	7.3, 5.3
	
	Agreed
	5.3

	S4-181315
	CR 26.973-0005 Correction of CR implementation (Release 15)
	Ericsson LM
	7.3, 14.12
	
	Agreed
	14.12

	S4-181341
	CR 26.973-0006 Correction of an invalid EVS test configuration (Release 15)
	VoiceAge Corporation
	7.3, 14.12
	
	Agreed
	14.12

	S4-181345
	Alt_FX_EVS Permanent document Alt_FX_EVS-2: Alt_FX_EVS Processing Plan, v1.1
	VoiceAge Corporation, Cadence Design Systems Inc.
	7.6, 15.4
	
	Agreed
	15.4

	S4-181363
	CR 26.204-0020 Corrections to AMR-WB floating-point for 64-bit systems (Release 16)
	Orange, Fraunhofer IIS
	7.3, 15.11
	
	Agreed
	15.11

	S4-181399
	LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB (To: ITU-T SG16 Q7/16)
	TSG SA WG4
	7.4, 5.3
	
	Agreed
	5.3

	S4-181400
	LS reply on amended update to fixed-point basic operators and a new alternative EVS codec implementation (To: ITU-T Q2/12)
	TSG SA WG4
	7.4, 5.3
	
	Agreed
	5.3

	S4-181483
	CR 26.445-0038 Corrections to the Algorithmic Description (Release 12)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181484
	CR 26.445-0039 Corrections to the Algorithmic Description (Release 13)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181485
	CR 26.445-0040 Corrections to the Algorithmic Description (Release 14)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181486
	CR 26.445-0037 rev 1 Corrections to the Algorithmic Description (Release 15)
	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
	7.3, 14.12
	
	Agreed
	14.12

	S4-181489
	Alt_FX_EVS Project Plan Update, v. 0.5
	VoiceAge Corporation, Cadence Design Systems Inc., Nokia Corporation, NTT
	7.6, 15.4
	
	Agreed
	15.4

	S4-181490
	TS 26.452 Codec for Enhanced Voice Services (EVS); ANSI C code; Alternative fixed-point using updated basic operators, v. 0.0.3
	Rapporteur (Cadence Design Systems Inc.)
	7.6, 15.4
	
	Agreed
	14.12


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

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

	S4-181300
	NTT Listening Lab Report for Alt_FX_EVS
	NTT
	7.6
	
	Agreed
	

	S4-181316
	Report on ALT_FX_EVS evaluation
	Ericsson LM
	7.6
	
	Agreed
	

	S4-181342
	Nokia Report on the Code Validation for Alt_FX_EVS
	Nokia Corporation
	7.6
	
	Agreed
	

	S4-181349
	VoiceAge Report on Alt_FX_EVS validation
	VoiceAge Corporation
	7.6
	
	Agreed
	

	S4-181384
	Fraunhofer IIS Report on Alt_FX_EVS Validation
	Fraunhofer IIS
	7.6
	
	Agreed
	

	S4-181503
	Revised EVS SWG Agenda
	Qualcomm Austria RFFE GmbH
	7
	
	Agreed
	


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

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

	S4-180693
	LS/r on updated fixed-point basic operators (reply to 3GPP-LS34)
	ITU-T Study Group 12, Q2/12
	5.3
	
	Replied to
	

	S4-181023
	LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB 
	ITU-T Q7/16
	6.3
	
	Replied to
	

	S4-181212
	Liaison to 3GPP on MPEG-I Audio POSTPONED
	ISO/IECJTC 1/SC 29 (MPEG)
	13
	
	Replied to
	

	S4-181285
	On IVAS support for loudspeaker reproduction
	Dolby Laboratories Inc.
	7.5
	
	Noted
	

	S4-181286
	On IVAS audio presentation formats
	Dolby Laboratories Inc.
	7.5
	
	Noted
	

	S4-181301
	Collection of IVAS Use Cases
	Dolby Laboratories Inc.
	7.5
	
	Noted
	

	S4-181302
	On MASA parameters
	Dolby Laboratories Inc.
	7.5
	
	Noted
	

	S4-181303
	On IVAS 6DOF support
	Dolby Laboratories Inc.
	7.5
	
	Noted
	

	S4-181304
	On IVAS 6DOF support 
	Dolby Laboratories Inc.
	7.5
	
	Withdrawn
	

	S4-181305
	On Positional Information of IVAS Capture Device
	Dolby Laboratories Inc.
	7.5
	
	Noted
	

	S4-181308
	Draft EVS SWG Agenda
	Qualcomm Austria RFFE GmbH
	7
	S4-181503
	Revised
	

	S4-181309
	Introduction of test results on alternative fixed-point implementation of EVS
	Qualcomm Austria RFFE GmbH
	7.6
	
	Noted
	

	S4-181310
	CR 26.445-0037 Corrections to the Algorithmic Description (Release 15)
	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
	7.3
	S4-181486
	Revised
	

	S4-181311
	Draft LS/r on aligning of ITU-T G.722.2 with 3GPP AMR-WB (To: ITU-T SG16 Q7/16)
	Dolby Laboratories Inc.
	7.4, 5.3
	S4-181399
	Revised
	

	S4-181317
	Draft LS reply on amended update to fixed-point basic operators and a new alternative EVS codec implementation
	Ericsson LM
	7.4, 5.3
	S4-181400
	Revised
	

	S4-181318
	CR 26.444-0025 Correction and addition of reference to ALT_FX_EVS implementation (Release 16) POSTPONED
	Ericsson LM, VoiceAge Corporation
	7.6
	
	Postponed
	

	S4-181319
	CR 26.447-0011 Correction and addition of reference to ALT_FX_EVS implementation (Release 16) POSTPONED
	Ericsson LM, VoiceAge Corporation
	7.6
	
	Postponed
	

	S4-181321
	Proposal for IVAS-4 (design constraints) and IVAS-3 (performance requirements) concerning the interoperability with EVS codec
	Panasonic Corporation, NTT
	7.5
	
	Noted
	

	S4-181322
	Comments and proposal on update of IVAS-2 (project plan)
	Panasonic Corporation, NTT
	7.5
	
	Noted
	

	S4-181323
	Comments and proposal on IVAS-3 (performance requirements)
	Panasonic Corporation, NTT
	7.5
	
	Noted
	

	S4-181326
	Draft LS to WG11 on Immersive Audio (To: ISO/IEC JTC1/SC29/WG11(MPEG))
	Fraunhofer IIS
	7.4
	S4-181487
	Revised
	

	S4-181327
	TS 26.452 draft 0.0.1
	Rapporteur (Cadence Design Systems Inc.)
	7.6
	S4-181488
	Revised
	

	S4-181351
	Alt_FX_EVS Project Plan Update
	VoiceAge Corporation, Cadence Design Systems Inc., Nokia Corporation, NTT
	7.6
	S4-181489
	Revised
	

	S4-181352
	On TF resolution of MASA spatial metadata
	Nokia Corporation
	7.5
	
	Noted
	

	S4-181353
	Proposal for MASA common metadata and metadata structure
	Nokia Corporation
	7.5
	
	Noted
	

	S4-181361
	Proposed Update of IVAS-2 (Project Plan)
	Fraunhofer IIS, VoiceAge Corporation
	7.5
	
	Noted
	

	S4-181364
	IVAS Design Constraints: Backward Interoperability
	Fraunhofer IIS
	7.5
	
	Noted
	

	S4-181365
	IVAS Design Constraints: Formats and Interface for Rendering
	Fraunhofer IIS
	7.5
	
	Noted
	

	S4-181368
	IVAS Performance Requirements: SBA Formats
	Fraunhofer IIS
	7.5
	
	Noted
	

	S4-181370
	Draft CR - Correction of EVS SID update rate
	Orange
	7.3
	
	Postponed
	

	S4-181374
	Additional considerations on the proposed MASA format
	Orange
	7.5
	
	Noted
	

	S4-181375
	On the HTF format
	Orange
	7.5
	
	Noted
	

	S4-181376
	On IVAS input-output formats
	Orange
	7.5
	
	Noted
	

	S4-181390
	IVAS audio formats and interfaces
	Ericsson LM
	7.5
	
	Noted
	

	S4-181487
	Draft Reply LS on MPEG-I Audio (To: ISO/IEC JTC1/SC29/WG11(MPEG))
	Fraunhofer IIS
	7.4, 5.3
	S4-181502
	Revised
	

	S4-181488
	TS 26.452 Codec for Enhanced Voice Services (EVS); ANSI C code; Alternative fixed-point using updated basic operators, v. 0.0.2
	Rapporteur (Cadence Design Systems Inc.)
	7.6
	S4-181490
	Revised
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	S4-181509
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	S4-181502
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	Fraunhofer IIS
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