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Executive Summary

The EVS SWG (35 participants) met for one day and ½ (including one evening session) and handled 16 input contributions. It addressed the organization of the EVS codec standardization (P-docs, project plan) and technical inputs dealing with general requirements, performance requirements, and design constraints for EVS. 

The EVS SWG initiated four permanent documents (EVS-1 to 4 v0.0.1) and assigned editors to these P-docs:

Overview 
EVS-1
EVS SWG Chairman 

Project plan 
EVS-2
EVS SWG Rapporteur

Performance requirements
EVS-3
S. Ragot (Orange)

Design constraints 
EVS-4
H. Pobloth (Ericsson)

These permanent documents can be found in the following EVS SWG output documents: 

· Overview (EVS-1) v0.0.1 in TD S4-100313

· Project plan (EVS-2) v0.0.1 in TD S4-100350

· Performance requirements (EVS-3) v0.0.1 in TD S4-100349

· Design constraints (EVS-5) v0.01 in S4-100361
1. Opening of the session: April 26, 16:07
The SA4 EVS SWG Chairman, Stefan Bruhn (Ericsson), opened the EVS SWG meeting.
Stéphane Ragot (ORANGE) was appointed Secretary of the EVS SWG.
2. Approval of the agenda and registration/allocation of documents
The agenda including the allocation of 16 input documents was reviewed (TD S4-100238R1).
It was clarified that the initial draft of the P-docs presented for the EVS standardization was derived from AMR-WB standardization P-docs.

One late input from Ericsson on speech categories (TD S4-100315) and one late input from ZTE Corporation on reference codecs (TD S4-100345) were added to the agenda afterwards. Joint editing P-docs (TD S4-100314, S4-100348) were later included in the agenda based on the SWG discussions.
3. Work item organization (P-docs, schedule, etc)
Mr Stefan Bruhn presented TD S4-100292 Initial draft EVS codec development overview (EVS-1), from EVS SWG Chairman
This document presents a list of permanent documents that will be needed for the EVS codec development.
Comments / Questions: 
Anisse Taleb (Huawei) asked if a document on definitions (e.g. how complexity is measured, how certain processing functions are done) could be added to the list of P-docs. It was commented that such definitions could be part of the P-docs themselves or documented in the meeting notes. 

The EVS SWG Chairman then considered the editors for each document and invited volunteers. The following assignments were proposed and agreed:

1) 
Overview 
EVS-1
EVS SWG Chairman 

2) 
Project plan 
EVS-2
EVS SWG Rapporteur
3) 
Performance requirements
EVS-3
S. Ragot (Orange)

4) 
Design constraints 
EVS-4
H. Pobloth (Ericsson)
It was noted that for other documents (EVS-5 to 9) no input was provided, so editors are not yet needed but will be assigned at a later stage.
Conclusion:
TD S4-100292 was revised to TD S4-100313 with the updated list of editors. 
TD S4-100313 was agreed.
Mr Stefan Bruhn presented TD S4-100293 Initial draft EVS project plan (EVS-2), from EVS SWG Chairman
This document presents a proposed schedule for the EVS codec development.
The schedule is based on the assumption that there will be a qualification phase. It means extra time consumption and it seems impossible to finalize the EVS standardization in Rel10 if there is a qualification phase. 

Comments / Questions: 
Imre Varga (Qualcomm) commented that candidates entering into financial commitments need to know the design constraints and design requirements in advance, and proposed a later date for binding declarations (Sept. rather than June). The EVS SWG Chairman added that the binding declarations give the number of candidates, which is needed to decide the level of funding and to design the test.
Oliver Kunz (Dolby) pointed out that between the approval of the test plan and the beginning of the tests the host lab, test labs and GAL need to be contracted. The EVS SWG Chairman clarified that in AMR-WB qualification the testing was done among candidates, and the schedule in TD S4-100293 included enough time for these aspects in selection.

Luisa Marchetto (AT&T) noted that only P-docs would go to SA#50 for information and asked clarifications about dates and deliverables to SA (in particular whether P-docs go to SA). Kari Jarvinen (Nokia) clarified that it is unusual to present P-docs (that are not specifications) for approval to SA, there could be very specific cases to let SA plenary react to P-docs sent for information, but it would be exceptions. Such exceptions are if the P-docs have financial or contractual implications like e.g. test plans. Luisa Marchetto (AT&T) requested to clarify in the schedule what things are going to SA and agreed that by default P-docs should not be presented to SA.
Paolo Usai (SA4 Secretary) asked if test results would be seen by SQ SWG (for competence) which would call for for joint SQ/EVS meetings. The EVS Chairman noted that this document does not say how to share responsibilities, but test plans should be the responsibility of SQ. Imre Varga (Qualcomm) requested to indicate joint meetings in the schedule.
Mr Boon Choongseng (NTT DoCoMo) asked when would be the completion of EVS and how it relates to stage 3 of Rel10 (March 2011). The EVS SWG Chairman clarified that with the assumption of qualification phase the EVS codec finalization deviates from the target dates set in the EVS WID. This is one of the prices to pay with a qualification phase and the merits of such qualification may be discussed. Anisse Taleb (Huawei) commented that this is a tentative schedule that will be revised depending on the progress of this work, and if there is no qualification phase the schedule will fit in Rel10.  Oliver Kunz (Dolby) pointed out that some points are assumed to be handled in one meeting cycle while certain decisions required more than one meeting cycle in past exercises, so the delay margin may be small to fit in Rel10.
It was noted that the qualification might help in getting a better EVS codec at the price of delay, which depends on the market need of EVS and what is happening outside 3GPP. 
Hervé Taddei (Huawei) asked if payment is only for those participating in selection. The EVS SWG Chairman clarified that no funding was needed in AMR-WB qualification as the testing was done among candidates. Imre Varga (Qualcomm) added that AMR qualification was based on pure self-testing.
Conclusion:
Some adjustments to this document will be made on what is presented to SA (in particular P-docs are not presented to SA for approval with the exception of those having financial implications, time for joint EVS/SQ meetings). Major points to clarify are:
· Date for declaration of intention to submit a candidate
· Whether there would be a qualification phase or not

The responsibility of this document was transferred to the EVS Rapporteur. TD S4-100293 will be revised to TD S4-100314 (Source: EVS Rapporteur).
Mr Anisse Taleb presented TD S4-100285 Template for EVS Codec Performance Requirements, from EVS SWG Rapporteur
This document proposes a template P-doc on the EVS performance requirements.
Comments / Questions: 
Imre Varga (Qualcomm) found one typo (SA#47, not SA#58), and suggested to replace 'noisy speech' by 'speech with background noise'. 
The requirements for frame erasures were discussed, in particular whether FER would be defined for all content types including music.
Markus Schnell (Fraunhofer) asked why there is a distinction between clean speech and noisy speech, and did not see justification for such a split from the EVS TR. Anisse Taleb (Huawei) agreed that noisy speech was not in the TR but explained that from the TR the quality should be tested in realistic scenarios which may be split into 'signal realistic' (background noise, multiple talkers…) and 'channel realistic' (FER, jitter). Stefan Bruhn (Ericsson) added that there are often different tests or codec references for clean and noisy speech but nothing prevents from putting the same requirements on clean speech or noisy speech. Mr Boon Choongseng (NTT DoCoMo) requested to follow TR 22.813 if this document is just a restatement of the TR.
Conclusion:
TD S4-100285 was withdrawn. A new starting point will be needed for this document. The P-doc responsibility was transferred to the editor (Stéphane Ragot, ORANGE).
Mr Anisse Taleb presented TD S4-100286 Template for EVS Codec Design Constraints, from EVS SWG Rapporteur
This document proposes a template P-doc on the EVS design constraints.
Comments / Questions: 
Bernhard Grill (Fraunhofer) commented that the bandwidth for SWB may be outdated, it could go to lower and higher ends. Markus Schnell (Fraunhofer) added that the wording on the definitions of audio bandwidth for SWB says 'typically' in the TR.
Anisse Taleb (Huawei) pointed out that there is a 'tbd' in the status for audio bandwidth. 
Conclusion: 
This P-doc responsibility was transferred to the editor (Harald Pobloth, Ericsson) who will revise the document based on the comments received to TD S4-100361. TD S4-100286 was noted.
4. Technical input (Design constraints, performance requirements, etc)
a. General input
Mr Boon Choongseng presented TD S4-100274 Proposals for EVS Work, from NTT DoCoMo Inc., NTT Corp. using the slides provided in attachment to TD S4-100344
Comments / Questions: 
It was clarified that this contribution explains what NTT DoCoMo are focused on and does not preclude other aspects not addressed in the contribution (e.g. narrowband, …). If requirements expressed in this contribution are met, the EVS codec will be useful to NTT DoCoMo. Further clarifications were provided as summarized below:

· 'non-voice' refers to music but includes SWB (needed for sure in EVS) and FB. 

· Lower bit rates are meaningful, but LTE gives more flexibility in bit rates as well, and the Source has no concrete need for low bit rate
· AMR is supported in NTT DoCoMo handsets, and not AMR-WB because non voice quality is very important for high quality
Conclusion: 
TD S4-100274 was noted
Mr Stéphane Ragot presented TD S4-100283 General considerations for EVS codec standardization, from ORANGE SA, Deutsche Telekom AG, Telecom Italia S.p.A.
Comments / Questions:
It was clarified that:

· Performance requirement for speech are provided as they are already covered in the EVS TR

· The indicative bit rate of 128 kbit/s was taken from G.719 maximum bitrate and could make sense in a use case such as conferencing
· The request to liaise with RAN is to start communication early to avoid a situation where 3GPP SA4 would realize it is too late to get error patterns for codec selection 

Mr Anisse Taleb (Huawei) stated that it is difficult to set 'transparency rate' before the codec is standardized. Mr Stéphane Ragot replied that codec references with known performance close to quality saturation (transparency) can be used in performance requirements.
Mr Imre Varga (Qualcomm) considered that the focus of this contribution is on high quality and high bit rates, low to high delay, sufficiently high bit rates for transparency, and stated that the real challenge in speech coding research is achieve high quality at low bitrates.
The proposal to have two delay modes was discussed, and there were concerns expressed on how two delay modes could coexist and be controlled in VoIP (mode selection and switching, delay modes and bit rates independent and as two different dimensions). Mr Imre Varga (Qualcomm) commented that many open questions have to be understood before going into that direction. Mr Harald Pobloth (Ericsson) supported not to fix the delay (but agreed to study the suitability and implementation of two delay modes) and supported that the EVS should support high bit rates, in particular for conferencing, to make EVS future proof.
Conclusion: 
The potential need to liaise in early stage on error patterns was identified. No decision was made on this question. Inputs were invited on what to ask to RAN groups and to propose such a LS. TD S4-100283 was noted.
b. Input on Performance requirements
Mr Anisse Taleb presented TD S4-100290 State of the art non-3GPP codecs and their suitability for the 3GPP EVS codec standardization, from Huawei Technologies Co., Ltd.
Comments / Questions:

Minjie Xie (ZTE) pointed out errors in the complexity of G.722 and G.722.1 Annex C and proposed to update the table provided in this contribution to include rates, delay and complexity.
Craig Greer (Samsung) stated that G.722 is not suitable for PLC, however it was clarified there are Appendices III and IV of G.722 providing such functionality and a reference PLC is present in the ITU-T G.722 reference implementation (G.191).

Bernhard Grill (Fraunhofer) commented that in AAC-LD and AAC-ELD the audio bandwidth can be configured in any mode (SWB, FB…) for different rates, therefore the bandwidth can be configured to compare for any mode that can be tested.
It was noted that the list of reference codecs proposed in this contribution is not exhaustive and there are other coders in 3GPP codecs including AMR-WB+ and outside 3GPP.
Craig Greer (Samsung) commented that is premature to discuss about reference codecs, as design constraints are not yet known.
Conclusion: 
A chapter on reference codecs will be added in the EVS P-doc on performance requirements. TD S4-100290 was noted.
Mr Harald Pobloth presented TD S4-100294 Reference codecs for EVS standardization, from Telefon AB LM Ericsson, ST Ericsson France
Comments / Questions:

The meaning of 'non-mandatory operation modes' was clarified to be modes that are labelled with 'should' or 'may' in the EVS TR.

Mr Stéphane Ragot (Orange) supported the idea to set performance requirement for non-mandatory modes to make sure that there is no surprise in characterization and asked why other codecs were not listed in NB and WB for mandatory modes (e.g. G.729E, SILK). Mr Craig Greer (Samsung) also asked why G.718 was not listed as a reference in WB. It was clarified that the proposed reference coders in NB and WB refer to 3GPP codecs as stated in the EVS TR for mandatory operation modes in NB and WB.
Luisa Marchetto (AT&T) acknowledged the proposed analysis of existing coders but requested not to exclude other codecs at an early stage.
Mr Imre Varga (Qualcomm) addressed the issue raised in the document that 3GPP SA4 may have to ask for permission to use some of the listed codecs for testing (LS, legal framework). It was noted that an action could be taken to assess which codecs are clear and which can be used without any problem.
Conclusion: 
TD S4-100294 was noted. 
Mr Imre Varga presented TD S4-100215 Draft EVS Performance Requirements, from Qualcomm Incorporated, AT&T
Comments / Questions:

Mr Stéphane Ragot (Orange) commented that some requirements at 8 and 12 kbit/s are identical and asked how JBM would be made available for references codecs such as G.718. 
Mr Stefan Bruhn (Ericsson) noted some overlap in bitrates for NB, WB and SWB and asked whether to compare for instance 8 kbit/s WB and 8 kbit/s NB. 

Mr Milan Jelinek (VoiceAge) commented that there are quite many BT in requirements, and stated that it is better to use NWT than BT (i.e. find a reference to compare with NWT provided it has higher rate). The EVS Chairman noted that this is a testing issue and one can wonder whether is possible to show any improvement (e.g. BT AMR 12.2 in clean speech performance). Mr Hervé Taddei (Huawei) added that this is not a major problem if the requirement is BT and NWT than reference.
Mr Minjie Xie (ZTE) commented that G.722.1C is designed for hands-free operation in systems with low frame loss and that if the EVS codec is used for such systems, G.722.1C is a good reference codec for the EVS modes operating at same or similar bitrates, otherwise, it would be better to use G.722.1C with higher bitrates.
It was clarified that bitrate is measured as average bit rate over active speech.
Conclusion: 
TD S4-100215 was noted.
Mr Byung Suk Lee presented TD S4-100241 Proposal for EVS codec Performance Requirements, from LG Electronics Inc.
Comments / Questions:

It was noted that the request to test in Korean language is more suited for the test plan than for performance requirements.

Milan Jelinek (VoiceAge) commented that there are many requirements with BT, and that for speech in many configurations some NWT in objectives would be easier to meet than corresponding BT in requirements. Mr Imre Varga (Qualcomm) saw some logic in the NWT/BT proposals, by replacing a BT in requirement by NWT it is debatable that a significant improvement is achieved. 
Mr Hervé Taddei (Huawei) asked why not use G.718 for WB and why G.718-SWB not used for SWB as G.722.1C will have preechos. It was clarified that the initial intention was to find codec with bitrates similar to the EVS codec and that for NB and WB the EVS TR would only specify 3GPP reference codecs.

Mr Mijnjie Xie (ZTE) asked if is the use of 10% MOS degradation is based on any listening test results (regarding Requirement for the 20 kbps SWB mode).
Conclusion: 
TD S4-100241 was noted. 
Mr Bernhard Grill and Mr Markus Schnell presented TD S4-100273 Proposal for EVS performance requirements, from Fraunhofer Gesellschaft
Comments / Questions:

Milan Jelinek (VoiceAge) commented that in SWB mono and for mixed content the EVS codec shall be better than AMR-WB at the about the same rate which seems very easy to achieve, and asked about the background for the 30% rate penalty (actual delay of AAC-LD, size of database used in tests). Mr Markus Schnell recalled that AAC-LD and AAC-ELD were compared in MPEG verification tests and the number of 30% was one of the results for both coders. 

Mr Harald Pobloth (Ericsson) asked if the requirement of FB and stereo are compatible with the TR and commented that e-AAC+ is not the only 3GPP codec.

Mr Bernhard Grill stated FB and stereo are needed to require some serious music capability, and justified the dual requirements (BT AMR-WB and NWT e-AAC+) to avoid quality that depends on the input material. Mr Anisse Taleb (Huawei) noted that for e-AAC+ the requirement is NWT, not BT, and had doubt that the 30% penalty could apply at all bit rates given that 3GPP e-AAC+ has a delay depending on the bit rate.

The EVS Chairman recalled that (in the EVS TR) 3GPP audio codecs may be used for objectives, and the contribution opens the question whether to consider one of the 3GPP audio codecs for requirements.  Mr Milan Jelinek (VoiceAge) commented that it is reasonable not to use only AMR-WB for music, but had concerns on fixing a number like 30% before it is verified that the requirement is feasible for the delay constraints.
Conclusion: 
TD S4-100273 was noted. 

Mr Hervé Taddei presented TD S4-100288 Proposal for EVS performance requirements, from Huawei Technologies Co., Ltd.
Comments / Questions:

Mr Milan Jelinek (VoiceAge) pointed at the requirement of 'BT than AMR-WB' in all tandeming configurations and had doubts that an improvement can be shown if AMR-WB decoder is kept and only the encoder is modified.
Mr Stéphane Ragot (Orange) commented that the reference codecs (G.729.1-SWB and G.718-SWB) do not operate at all suggested bit rates (e.g. G.729.1-SWB starting at 28 kbit/s only) and asked the background for the 100 ms jitter delay.
It was asked how channel traces with 3% PLR with 100 ms jitter would be handled by the codec and how such test cases would be handled with reference codecs not having VoIP support with JBM.
Mr Minjie Xie (ZTE) asked if it is reasonable to use a requirement 'NWT G.719', while allowing 3 times the complexity of G.719, and considered that 'BT G.719' can be used due to the high complexity.
Mr Bernhard Grill (Fraunhofer) stated that the requirements for music and mixed content were not requirements because they used unusable coder references having no minimum quality. Mr Anisse Taleb (Huawei) clarified that Huawei has identified G.718SWB, G729.1SWB, G.7221C as non 3GPP state of the art codecs for mixed content, and recalled that ITU has shown that G.722.1C is superior to AAC-LD.
Conclusion: 
TD S4-100288 was noted.

c. Input on Design Constraints
Mr Imre Varga presented TD S4-100214 Draft EVS Design Constraints, from Qualcomm Incorporated, AT&T

Comments / Questions:

It was clarified that the bitrates are defined as average rates over active speech and a candidate could have VBR. Mr Harald Pobloth (Ericsson) stated that the effect of VBR on LTE for capacity has to be considered (signalling to run VBR) and suggested to include higher rates since system capacity is not primer constraint for all use cases.
Mr Stéphane Ragot (Orange) noted that the complexity limit in NB (50 WMOPS) is quite high compared to AMR and asked if the integrated JBM could be tested in characterization. Mr Imre Varga answered that to achieve is a good solution for VoIP, the coder should include PLC and JBM operation for selection (i.e. all components have to be included in selection).
Mr Bernard Grill (Fraunhofer) recommended to relax delay and complexity requirements and avoid to fix a number, as some performance margin might be wasted if delay or complexity goes too low, given also that device (MIPS) capabilities increase over the years.
Conclusion: 
TD S4-100214 was noted.

Mr Byung Suk Lee presented TD S4-100240 Proposal for EVS codec Design Constraints, from LG Electronics Inc.
Comments / Questions:
It was clarified that the tables for AMR-WB with enhancement bitsteam, 'X' refers to 'not supported' and 'O' to 'possible'.
Mr Anisse Taleb (Huawei) asked why WB bitrates starts at 12 kbit/s while recent codecs can provide good WB at 8 kbit/s. Mr Byung Suk Lee answered that WB bitrates are proposed to start at 12 kbit/s to accommodate also mixed content and music in WB.

Mr Imre Varga (Qualcomm) commented that the grid of exact bitrates is too rigid for design constraints, preferred to see min/max as constraints and a minimum bitrate of NB at lower bitrate (6 kbit/s or below) for capacity; he considered that there may be a difference between RAM and ROM (probably ROM is less relevant). Mr Byung Suk Lee clarified that requirements on complexity are drawn from recently standardized ITU SWB codecs.

Mr Bernard Grill (Fraunhofer) supported to set a limit in MIPS but with no memory limits.

Conclusion: 
TD S4-100240 was noted.

Mr Hervé Taddei presented TD S4-100289 Proposal for EVS design constraints, from Huawei Technologies Co., Ltd.
Comments / Questions:
It was clarified that the definition of NB audio bandwidth (BW) assumes FLAT filtering and complexity limits related to WMOPS (not memory). Mr Imre Varga (Qualcomm) agreed to define the input BW, but also output BW.
The audio BW for WB was discussed with the possibility to extend it to 8 kHz (instead of 7 kHz).

Hervé Taddei clarified that VBR is defined in this contribution in the sense of DTX (active speech is encoded at fixed rate, unlike in TD S4-100214).
Conclusion: 
TD S4-100289 was noted.

d. Late inputs
Mr Harald Pobloth presented TD S4-100315 Speech performance categories in EVS performance requirements, from Telefon AB LM Ericsson, ST-Ericsson SA

Comments / Questions:
Bernhard Grill (Fraunhofer) asked whether EVS should be another classical speech coder or something more robust. Mr Harald Pobloth stated that the EVS codec might be used for low rate at which a reasonable clean speech performance can be maintained, which called for a differentiation of performance requirements.
Mr Craig Greer (Samsung) and Mr Hervé Taddei (Huawei) supported this contribution which was felt to leave the door open to have different requirements or setting different codec requirements.
Mr Imre Varga (Qualcomm) considered that it was not a matter of test plan (ACR vs DCR), for the same requirement for speech and speech background, different test methods can be derived.
Mr Harald stated that the differentiation between clean and noisy speech still makes it possible to define the same requirement for both, e.g., for SWB while for other BWs different requirements may be defined, thus the separation of clean speech and noisy speech may be meaningful.
Conclusion: 
TD S4-100315 was noted with the conclusion that different categories for clean and noisy speech requirements could be added to the performance requirements P-doc if/when such different requirements would be defined. 
Mr Minjie Xie presented TD S4-100345 Summary of 3GPP and selected non-3GPP speech/audio codecs, from ZTE Corporation
Comments / Questions:
Mr Craig Greer (Samsung) requested to note the PLC for G.711 and G.722 and to update algorithmic delays and complexity for these codecs.
Mr Imre Varga (Qualcomm) asked if the algorithmic delay was calculated on the same basis for all coders. Minjie Xie explained that all data are extracted from the ITU-T media coding database except for AAC-LD and AAC-ELD.
Mr Hervé Taddei (Huawei) commented that G.711.1 which is a low delay, high quality codec, could be added.
Mr Markus Schnell (Fraunhofer) pointed out that AAC-LC is also another 3GPP codec and is not listed.
Conclusion: 
TD S4-100345 was noted.
5. Joint editing of EVS P-docs
Mr Anisse Taleb presented TD S4-100348 Revised Template for EVS Codec Performance Requirements, from EVS Rapporteur
This document contains a template with empty tables. The table of performance requirements is the same as in TD S4-100285 but without noisy speech. 
Comments / Questions:
Mr Imre Varga (Qualcomm) stated that only state of the art codecs will be in this table of reference codec, probably G.711 cannot be put in there. It was proposed to put in this table only agreed reference codecs (3GPP and non 3GPP). 

The database from TD S4-100345 will be used until reference codecs are selected. The EVS Chairman suggested to keep TD S4-100345 as company input and refer to it.

The 'status' column was deleted to avoid confusion about its meaning.
Conclusion: 
The document was updated taking into account the above comments and updated as TD S4-100349. 
Mr Anisse Taleb presented TD S4-100314 Revised Draft EVS project plan (EVS-2), from EVS Rapporteur
This document is the version in TD S4-100293 where all changes appear with change marks. It has been taken into account that the P-docs are submitted to SA plenary for information only. 
Comments / Questions:
The document was updated with further change marks taking into account online comments.

Conclusion: 
TD S4-100314 was revised to TD S4-100350. 
6. Other business
None.
7. Close of the session: April 28, 19:53
The SA4 EVS SWG Chairman thanked all EVS SWG participants and closed the meeting.
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