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Executive Summary
The EVS SWG (45 participants) met for 12  time slots (including early morning and evening sessions) and discussed about 20 input Tdocs.

Some progress was made in the definition of EVS performance requirements; in particular requirements for DTX operation and JBM performance were added to the EVS-3 P-doc. After online editing, EVS-3 was revised to S4-110782. The performance in FER conditions is still a major open issue under discussion. It was agreed to split EVS PR for AMR-WB IO modes in three interoperation cases with a focus on the legacy AMR-WB encoder-enhanced AMR-WB decoder case.

The EVS qualification rules were updated based on inputs received on this topic. After online editing, the EVS-5a P-doc was revised to S4-110722.

The qualification test plan was initiated with a dedicated Editor (Mr Nobuhiko Naka, NTT DOCOMO).

The qualification deliverables were updated to include a proposal to list all parameters in EVS-4. The EVS-6a P-doc was left to be revised to S4-110803 which was not seen by the EVS SWG. 
Four output documents were forwarded to SA4 plenary:
· EVS-3 (performance requirements) v0.0.5 in S4-110782
· EVS-5a (selection rules for qualification) v0.0.3 in S4-110722
· EVS-6a (qualification deliverables) v0.0.3 in S4-110803
· EVS-8a (qualification phase) v0.0.1 in S4-110781
The project plan (EVS-2) was not reviewed during the EVS SWG meeting, and the EVS project overview (EVS-1) was not updated to reflect the nomination of the Editor for EVS-8a; these two P-docs were to be presented directly in SA4 plenary (without presentation in the EVS SWG). 
1 Opening of the session: August 15, 16:10 (local time)
The EVS SWG Chairman, Stefan Bruhn (Ericsson), opened the meeting. Minutes were taken by the EVS SWG Secretary, Stéphane Ragot (ORANGE).
2 Approval of the agenda and registration/allocation of documents
The agenda S4-110597R3 was agreed with a revised document allocation including the following two late documents:
· Tdoc S4-110696 was replaced by S4-110730
· Tdoc S4-110720 was added A.I. 7.6

The EVS SWG chairman asked if these 2 late documents can be handled in sequential order, which was acceptable.
3 Contributions to Performance requirements (EVS-3)
Mr Milan Jelinek presented TD S4-110599 Proposal for EVS Permanent document (EVS-3): EVS performance requirements, from VoiceAge Corporation
Comments / questions: 
Mr Venkatesh Krishnan (Qualcomm) did not support setting performance requirements for (5.9 kbit/s) VBR in mixed content & music, but would be ok with objectives in this case.
Mr Anisse Taleb (Huawei) commented on the proposed requirement for AMR-WB interoperable modes with enhanced coder and legacy decoder. 
Mr Milan Jelinek (VoiceAge) stated that the room for improvement is small in this area.

Mr Anisse Taleb (Huawei) stated that requirements for AMR-WB IO modes are more important to verify that a non bit exact implementation exceeds requirements, and he stated that objectives do not need to be defined within this context.
It was clarified that the notation NWT AMR-WB 6.6 [8.85] means that both bit rates are proposed but the requirment in bracket may be more difficult to meet.

It was noted that some requirements for AMR-WB IO modes at 23.85 kbit/s were missing, and Mr Milan Jelinek (VoiceAge) clarified that no reference was available in these cases.

Mr Nobuhiko Naka (NTT DOCOMO) asked why FER rates are chosen 3% and 6%.
Mr Milan Jelinek (VoiceAge) stated that FER performance is very important, and these rates are necessary to have a comprehensive codec assessment with reasonable test size. He recognized that with 1% FER for reference and 3% FER the reference is subject to lower FER and that the reliability may be slightly affected due to the random factor where these FERs affect the bitstream, and he stated that this proposal is a compromise as it is not possible to find a sufficiently high reference in 3GPP codecs at FER other than 1%.
Mr Bernhard Grill (Fraunhofer) stated that, to have a codec with resilience in high FER, extra bits are needed and he had concerns on spending extra rate which could degrade performance.
Mr Milan Jelinek (VoiceAge) clarified that no extra bits are possible in the AMR-WB IO scenario and it was demonstrated that concealment can be done in more clever way than in legacy AMR-WB. No extra bits were considered for this proposal

Mr Nobuhiko Naka (NTT DOCOMO) asked why the comparison of 1% FER to 3% FER is proposed only for the AMR-WB IO mode.
Mr Milan Jelinek (VoiceAge) clairified that similar comparison is proposed for NB and WB conditions too, but not in SWB asVoiceAge has no evidence that this can be done.

It was noted the proposal to have DTX off at 24.4 kbit/s and FER at 8kbit/s in mixed content (NB input) are typos.
Conclusion:

TD S4-110599 was noted.

Mr Imre Varga presented TD S4-110612 EVS Performance Requirements, from Qualcomm Incorporated
Comments / questions: 
Mr Noboru Harada (NTT) stated that the assumption that there is no packet loss when users are under noisy conditions or music on hold is too optimistic. He also added that, for NB VBR mixed content & music, a phone call could be interconnected in NB mode with a holding tone answer phone containing music; he stated that this might be a good example where music should be passed though NB VBR.
Mr Venkatesh Krishnan (Qualcomm) clarified that the intention was to keep things simple with no testing for FER under background noise, and that VBR is to reduce speech rate while fixed rate can used during ring back and music on hold; he preferred to have objectives for music conditions.
Mr Noboru Harada (NTT) commented that VBR cannot be switched on/off depending on whether the user is connected to an answer phone or not, and that the mode should be selected automatically. He stated that the main bad user experience comes mostly from the bad sound quality in traditional mobile phone for background noise or music on hold.
Mr Venkatesh Krishnan (Qualcomm) clarified that the VBR mode selection depends on codec design (in particular music / speech detector). He pointed to the EVS DC saying that average rate shall be met for speech, and added that for music fixed-rate can be used.
Mr Milan Jelinek (VoiceAge) noted that the proposed requirements for AMR-WB IO modes at 23.85 kbit/s in WB music & mixed content (NWT DIRECT) is much tougher than for the similar requirement for the WB interoperable modes.
Mr Minjie Xie (ZTE) emphasized that G.722.1 at 48 kbit/s is not a standardized mode, even though the source code works at that bit rate.
Conclusion:

TD S4-110612 was noted.

Mr Venkatesh Krishnan presented TD S4-110613 Performance Requirements for Jitter Buffer Management Solution in EVS, from Qualcomm Incorporated
Comments / questions: 
It was clarified that the 12% FER is a typo and should be replaced by 5.9%.

The relationship to 26.114 performance requirements on JBM was explained.

Mr Noboru Harada (NTT) stated that the proposed average delay requirements may be too aggressive and may not mean better user experience.
Mr Venkatesh Krishnan (Qualcomm) clarified that the proposed requirement is for the 6 MTSI delay/loss profiles in TS 26.114, which are quite conservative and do not represent best effort VoIP (with much higher FER).
Mr Noboru Harada (NTT) raised concerns when the JBM has no prior knowledge of probability of jitter and in some cases JBM could fail to detect average probability; he stated that the JBM could work nicely in general but could fail testing in critical cases.
Mr Venkatesh Krishnan (Qualcomm) pointed to TS 26.114 which recommends trying first keeping late loss <1% at the possible expense of delay.
Mr Noboru Harada (NTT) stated that JBM maximizing user experience may require slightly longer delay to achieve better performance; he stated that tests could be performance with the proposed requirements, but this may not ensure maximal user experience.
Mr Anisse Taleb (Huawei) supported the principles of having subjective tests and objective tests for JBM performance, but had difficulty on defining the average JBM delay which could depend on implementations.
A discussion took place on the definition of JBM delay, taking into account aspects such as time scaling.
It was clarified that the effective CuT FER is the pattern FER added to the late loss (e.g. 5.9+1%), however the reference would see only 5.9% FER using an infinite long JBM.
The EVS SWG Chairman asked whether the proposed table could be used as a template for the EVS-3 discussion.
Mr Markus Schnell (Fraunhofer) requested to define the average JBM delay and did not see a need for a new delay requirement in addition to the one defined in TS 26.114.
Mr Venkatesh Krishnan (Qualcomm) emphasized that late loss and average delay should be tied up in practice to EVS to be used in real VoIP.

The EVS SWG Chairman suggested putting average JBM delay figures in brackets.
Mr Noboru Harada (NTT) repeated that complying with the proposed delay requirement may not give maximized user experience, and he invited to define the JBM behavior to be implemented.
Mr Venkatesh Krishnan (Qualcomm) stated that JBM should be evaluated scenarios consistent with JBM objective requirement in TS 26.114. 
Mr Anisse Taleb (Huawei) pointed out that if JBM does not meet the requirements in 26.114, the EVS DC would be failed, not the EVS PR.

The EVS SWG Chairman suggested to specify JBM delay for discussion (tbd) given that in any case the EVS DC provide a limit.
Mr Jon Gibbs (Motorola) pointed out that there may be overlap between JBM test results for each profile and FER rates.
Mr Venkatesh Krishnan (Qualcomm) emphasized that the importance of testing with delay profiles together with loss profiles, he stated that packets may arrive with significant delay but no error, and candidate may use aggressive time warping which could have impact quality. He emphasized that the EVS TR mandates testing across wide range of VoIP conditions. He 
Mr Jon Gibbs (Motorola) suggested not to test all 6 profiles in qualification.

Mr Venkatesh Krishnan (Qualcomm) emphasized that all 6 profiles should be tested in qualification, to ensure selecting only coders working on VoIP.

Mr Anisse Taleb (Huawei) disagreed on limiting EVS PR depending on what can be tested.

It was noted that the 12.8 kbit/s is a typo (to be replaced by 13.2 kbit/s).
Mr Markus Schnell (Fraunhofer) pointed out that packet bundling is required in profile 5, and asked if profile 5 can be excluded. He recalled the EVS DC allow for a RTP header size of 0 byte and pointed out that packet bundling would need a RTP header.
Mr Venkatesh Krishnan (Qualcomm) emphasized that TS 26.114 includes 6 profiles, and stated that it is important to test JBM on profile 5 which is central and important for a codec in VoIP.
Mr Anisse Taleb (Huawei) stated that the EVS DC clearly state that EVS candidates shall be compliant with 26.114, and this input is not proposing any new thing. He emphasized that JBM should fulfill these requirements including the bundling case.
It was clarified that the proposal is to test JBM at one bit rate to check if thecodec is suitable for deployment on EPS.
Mr Bernhard Grill (Fraunhofer) commented that the JBM is not a mandatory feature and suggested to test JBM later, given that SA4 is late in schedule.
The EVS Chairman recalled that priorities were not yet under discussion but the EVS SWG was just gathering EVS PR on general level, even for characterization.
Mr Venkatesh Krishnan (Qualcomm) insisted on that JBM performance is the most important aspect of the codec for VoIP, and this should be tested for qualification.
Mr Anisse Taleb (Huawei) pointed to the EVS objectives, including the optimization for IP operation. He recalled that PR are already defined for JBM performance in 26.114, and suggested to put everything in brackets for columns 3 and 5.
The EVS SWG Chairman asked if the table could be inserted in the EVS-3 P-doc, with columns 3 and 5 in brackets, which was acceptable.

Conclusion:
It was agreed to insert the proposed table for JBM performance in the EVS-3 P-doc, with column 3 and the entries in column 5 in brackets.

TD S4-110613 was noted.

Mr Minjie Xie presented TD S4-110645 Proposal for EVS Performance Requirements, from ZTE Corporation
Comments / questions: 
Mr Venkatesh Krishnan (Qualcomm) asked to clarify the meaning of 'DTX off'.
Mr Milan Jelinek (VoiceAge) commented on the background section. He disagreed with using the same reference for clean and noisy channel conditions, and that stated this would allow selecting codecs having significantly lower performance than state of the art given that current 3GPP codecs can be outperformed by very significant margin in FER conditions. He commented that the FER rate and amount of clustering of frame erasures is important and he did not see reasons why random EP would be worse than real EP. He added that to limit the test size, random effect will be more important than whether it is artificial or recorded.
Mr Minjie Xie (ZTE) asked how we can obtain 3% FER with EP from real simulation and how to extract 3% FER from 5% FER in real channels.

Mr Milan Jelinek (VoiceAge) stated the requirements at low bit rates do not seem to be difficult while some other requirements seem out of reach : he proposed to use 'NWT AMR-WB 8.85' rather than 'BT AMR-WB at 6.6' to avoid the 'BT' criterion; he commented that in speech at 24.4 kbit/s the requirement 'NWT AMR-WB 23.85' was achieved, while at 32 kbit/s the requirement 'NWT WB DIRECT' is unachievable; he noted the same unbalance for mixed content & music.
Mr Minjie Xie (ZTE) clarified that this contribution focuses on highest bit rate for EVS WB mode, and stated that AMR-WB was standardized in 2001 and mainly designed for voice communications, and music quality is not good enough for today's communications. He explained that the actual bit rate to achieve 'NWT DIRECT WB' is left for discussion.
Conclusion:

TD S4-110645 was noted.

Mr Jon Gibbs presented TD S4-110651 Proposed Frame Error Rates for EVS Testing, from Motorola Mobility Ltd
Comments / questions: 
Mr Nobuhiko Naka (NTT DOCOMO) disagreed with higher FER on LTE and stated that very severe error conditions do not occur so often and conditions with higher priorities are conditions encountered by most of users. He asked what level of quality is expected with 10% FER, and did not think that users can accept this kind of FER conditions.
Mr Jon Gibbs (Motorola) proposed to use nested EP and set a requirement using AMR-WB with lower FER; he stated that bad user experience is dominated by call dropping, etc. and it would be good to keep the call alive and intelligible as long as possible.
Mr Bernhard Grill (Fraunhofer) asked if one can expect to reach good performance in higher FER conditions without sending additional data. He stated that few kbit/s could be a burden. He asked why not take 20% FER.
Mr Craig Greer (Samsung) suggested to make sure that the EVS codec can operate in situations where FER occur, including non-managed networks.
Mr Venkatesh Krishnan (Qualcomm) stated that 20% FER may be seen in best effort VoIP; he asked whether the cited references relate VoIP capacity numbers to FER.
Mr Milan Jelinek (VoiceAge) stated that G.718 is better than AMR-WB at 3%, and 10% FER can be achieved without supplementary information.
Mr Markus Schnell (Fraunhofer) asked to clarify the characteristics of 10% FER error patterns (random vs bursty).
Mr Jon Gibbs (Motorola) indicated that 10% FER random would be used, and bursty EP would be difficult.
Conclusion:

TD S4-110651 was noted.

Mr Anisse Taleb presented TD S4-110698 On PLR and Delay Jitter for EVS performance requirements, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co., Ltd
Comments / questions: 
Mr Anisse Taleb (Huawei) stated that published reports of VoLTE tests show PLR reached peaks of 9%.
Mr Jon Gibbs (Motorola) asked why testing at 6% FER is acceptable, when PLR could reach 10% FER and an internet codec is tested at 15% FER.
Mr Anisse Taleb (Huawei) stated that Huawei is in favour of testing the codec at PLR higher than 3%.
It was proposed to list proposals for FER conditions.
Mr Bernhard Grill (Fraunhofer) asked to consider whether redundant data is assumed and what performance is expected for each error rates, in order to make a decision with the complete data.

The EVS SWG Chairman started editing a table according to this request.

Mr Milan Jelinek (VoiceAge) clarified that in G.718 the non embedded layer at 8 kbit/s has 0 supplementary bit and stated that it demonstrated improved resilience; he added that random FER can go higher than for bursty FER conditions.

The EVS SWG Chairman invited to consider 2 sets (encoder aware and unaware of FER) and set requirement for both cases, and he stated that how much redundancy rate to add is a design choice.
Mr David Singer (Apple) stated that redundant data is burdening, given that even AMR is used in download where there is no error rate at all; he had concerns with adding some bit rates that could yield to increased congestion.
Mr Venkateh Krishnan (Qualcomm) stated that the CuT should be compared to a reference at lower bit rate and he did not see proposals where the CuT is given some extra bit rate.

Mr Milan Jelinek (VoiceAge) stated that EVS should not do worse than what was already done, and should target better performance at higher FER than legacy 3GPP codecs and at at lower rates.
Mr Anisse Taleb (Huawei) emphasized that the test is not for redundancy, and not for robustness.
Mr Noboru Harada (NTT) asked if redundant data come without adding some delay. 
It was recalled that there is no DC on redundancy.

The EVS Chairman summarized that for requirement at 0%FER, candidates can transmit whatever information depending on their design. He added that, for the encoder aware case, RTCP or AMR adaptation principles could be used.
Conclusion:

Offline talks were invited to progress on FER conditions.
TD S4-110698 was noted.

Mr Vesa Ruoppila presented TD S4-110663 Proposed Updates to EVS Performance Requirements, from Fraunhofer Gesellschaft
Comments / questions: 
The meaning of priority 'C' was clarified to be for bit rate seen only in characterization.
Mr Vesa Ruoppila (Fraunhofer) stated that the priority column has not enough granularity for specific test conditions (e.g. DTX, etc.).
It was clarified that DTX on/off is proposed to be evaluated in music & mixed content to make sure that there is no quality degradation in case of active DTX.

Mr Vesa Ruoppila (Fraunhofer) added that, when defining objectives, channel activity was assumed such that full rate can used, and the same is assumed for speech in presence of background music condition.
Mr Milan Jelinek (VoiceAge) stated that the use of G.719 as reference for speech & music is not balanced because G.719 is a music codec and the requirement is trivial to pass for speech and adequate for music.
Mr Jon Gibbs (Motorola) disagreed with putting 3 test categories to evaluate the same features of the codec and expand the test size.
Mr Vesa Ruoppila (Fraunhofer) stated that speech in presence of background music simulates conversational scenario, and speech over music is very relevant to mixed content that would represent professionally created content (professional talker with no control on SNR).
Mr Jon Gibbs (Motorola) did not want testing to blow up with speech being marginalized; he stated that EVS is a voice codec, and voice is the main content. 
Mr Vesa Ruoppila (Fraunhofer) felt it is premature to conclude on test size.
Mr Venkatesh Krishnan (Qualcomm) stated that AMR-WB is not an appropriate reference for SWB as this WB codec has no capability to handle SWB signals.
Mr Vesa Ruoppila (Fraunhofer) justified mixed BW test by the need to show value of SWB over WB, which motivates the use of 3GPP codecs as reference.
Conclusion:

TD S4-110663 was noted.

Mr Noboru Harada presented TD S4-110669 On categories of EVS performance requirements, from NTT, NTT DOCOMO INC.
Comments / questions: 
Mr Venkatesh Krishnan (Qualcomm) stated that the category of speech between music is excessive, given that the codec operates frame by frame and testing is already performed for clean speech and music separately.  He emphasized that there is no explicit command to select speech or audio coding.

Mr Noboru Harada (NTT) stated that G.722.1C is very good for music & background noise, but has poor performance on clean speech; he clarified that the main motivation is that candidate pass minimum requirements in this category, and the switching between speech and music is up p to implementation / technology. He suggested checking the codec robustness on every category. He justified the speech between music and speech over music categories by use cases (answer phone with music, etc.).
Mr Anisse Taleb (Huawei) explained that speech interleaved with music is a category done in 3GPP audio codecs standardization, and that this category was discussed in MPEG where it was not considered because this category confuses listener on how to balance listening of speech and music, delegates that attended in MPEG.
Mr Noboru Harada (NTT) stated that these proposals do not come from testing methods but from use cases; he suggested to address testing later and emphasized that NTT DOCOMO wants to check this category, otherwise there would be no test to check mode switching and the weight on hysteresis for mode selection.
Mr Anisse Taleb (Huawei) stated that the proposed category seems to test a specific codec architecture, but there is no DC to switch between CELP and music coding; he commented that the category is artificial and hard for listeners to get reproducible results. 

Mr Noboru Harada (NTT) stated that speech over music and music should still be tested separately.
Mr Harald Pobloth (Ericsson) asked to clarify whether the categories are proposed to change the structure of EVS PR or to derive qualification rules.
Mr Noboru Harada (NTT) clarified that the proposal is based on the idea to to check performance for each category.
Mr Harald Pobloth (Ericsson) stated that the proposal is to guide the rule of qualification/selection (based on FoM).
Mr Milan Jelinek (VoiceAge) stated that the performance advances in noisy channel were important, and that advances in clean channel were not that big; he emphasized that if requirement are set mostly for clean channel, it would allow standardizing a very lousy codec in noisy channel.
Mr Craig Greer (Samsung) suggested to test in characterization that there is no excessive degradation due to categories; he stated that it is too specific to create a subcategory for a codec primarily for speech, and secondarily processing music.
Mr Sean Suh (LG) did not see benefits from the proposal which gave an extra burden.
It was clarified that the proposal is to split in the EVS-3 P-doc the mixed content category in subcategories like for noisy speech, and test all subcategories independently.
Mr Nobuhiko Naka (NTT DOCOMO) explained that the situation is similar to error robustness, current 3GPP codecs have problems in speech between music case, and NTT DOCOMO would like to evaluate speech over music and speech between music.
Mr Jon Gibbs (Motorola) suggested discussing where categories apply (qualification, selection, etc.).
The EVS SWG Chairman noted that the proposal raises a test plan issue as well.

Mr Venkatesh Krishnan (Qualcomm) stated that speech with interfering talker is very important, and that if more categories get added, the testing complexity and cost would get too high.
The EVS SWG Chairman noted some reluctance to to accept the proposal.
Mr David Singer (Apple) emphasized that mixed content represents radio stations, background noise, helicopter noise, people talking in front of TV, sound mixed of music, speech, background noise, etc. and he was not comfortable focusing on speech over music.
Mr Anisse Taleb (Huawei) stated that not all possible conversations can be tested, and it is important to select proper signal categories; he commented that in 3GPP audio codec characterization, there was no surprise when testing speech over music, and speech between music.
Conclusion:

TD S4-110669 was noted.

Mr Anisse Taleb presented TD S4-110730 Performance requirements proposal for the EVS codec (Corrected S4-110696), from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co, Ltd
Comments / questions: 
It was clarified that the contribution proposes not to test DTX at 24.4 kbit/s, to make EVS PR manageable.
Mr Nobuhiko Naka (NTT DOCOMO) noted that SWB music & mixed content cases were removed from S4-110696 to S4-110730.
Mr Anisse Taleb (Huawei) explained thath Huawei did not plan to propose requirements in this category, and S4-110696 had wrong copy-paste.
It was clarified that requirements for AMR-WB IO modes at 23.85 kbit/s are missing due to the lack of appropriate reference (BT AMR-WB at 23.85 kbit/s would be too tough).
Mr Nobuhiko Naka (NTT DOCOMO) asked the reason for limit FER to 3% in AMR-WB IO as opposed to 6% FER for non-interop modes.

Mr Anisse Taleb (Huawei) clarified that in existing results of AMR-WB, AMR-WB was not tested at higher FER rates, so the proposal is to keep FER consistent; he added that AMR-WB is not a new codec, and AMR-WB IO is an optimization of AMR-WB.
Mr Venkatesh Krishnan (Qualcomm) emphasized that, according to EVS DC, DTX should be tested up to 24.4 kbit/s; he stated that when DTX is turned on, battery life can be saved on CS, and VoIP capacity is almost doubled. He insisted on testing with 'DTX on' up to 24.4 kbit/s.
Mr Milan Jelinek (VoiceAge) repeated his concerns on the 'BT' criterion and that G.722.1 is an audio codec; he insisted on setting a different reference for speech & music.

Mr Stéphane Ragot (ORANGE) pointed to past contribution proposing not to test AMR-WB IO modes if they are bit exact (i.e. passing test vectors).
The EVS SWG chairman stated that candidates should be able to declare that they are using a bit exact implementation of AMR-WB and in that case testing would not apply.
Mr Noboru Harada (NTT) noted tha the reference in SWB noisy speech condition (G.722.1C at 24 kbit/s) is challenging for EVS at 13.2 kbit/s.
Mr Milan Jelinek (VoiceAge) suggested considering 6% FER for interoperable modes and he pointed to the ITU-T G.718 technical report. 
Mr Stéphane Ragot (ORANGE) noted that there are 3 cases (A,B,C) for the AMR-WB IO modes and asked whether the EVS SWG can agree on the 3-case split and whether the current working assumption for EVS PR in this case could be changed from case C to case B. There was no disagreement.

The EVS SWG chairman stated that case C would be an upper bound and does not guarantee that the AMR-WB IO modes are interoperable with AMR-WB.
Conclusion:

It was agreed to split EVS PR for AMR-WB IO modes in 3 cases (cases A, B, C) and to change the current working assumptions for EVS PR in AMR-WB IO modes from case C to case B.

TD S4-110730 was noted.

Mr Anisse Taleb presented TD S4-110697 DTX Performance Requirements, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co., Ltd
Comments / questions: 
Mr Venkatesh Krishnan (Qualcomm) stated that 'DTX on' is a very important case use for VoIP in 3GPP. He did not envisage 'DTX off' when deploying a codec, and therefore suggested more extensive codec testing with 'DTX on'. He also requested more flexibility on the VAF and asked for 5% (instead of 1%) for design flexibility.
It was clarified that VAF is defined as a ratio, and the percentage in the objective requirement is 1% on top of ratio (e.g. VAF=50% would give 51%).
The EVS SWG Chairman asked whether the proposal could be inserted in the EVS-3 P-doc with a VAF tolerance of +x%.
The definition of VAF was discussed.

Mr Milan Jelinek (VoiceAge) commented that the proposal assumes that there is no issue with VAD in AMR-WB, for all these noises and all SNRs; he emphasized that the proposal would not allow addressing issues such as a legacy codec clipping active speech.
Mr Anisse Taleb (VoiceAge) stated that the objective of EVS is both quality and capacity, and that efficiency should be similar to AMR-WB which has a rather good VAD.
Mr Jon Gibbs (Motorola) suggested replaced VAF of AMR-WB by the ideal VAF; he also pointed out that the SID update rate would impact capacity.
Mr Anisse Taleb (Huawei) recognized that the proposed VAF computation does not take into account the SID update rate.
Mr Bernard Feiten (Deutsche Telekom) suggested measuring against the true number of speech frames, by hand labeling.
Mr Anisse Taleb (Huawei) explained that the objective is not to reach the ideal VAF, but maintain speech quality and at the same time do as good as AMR-WB in terms of efficiency.
Mr Jon Gibbs (Motorola) stated that one could get a good idea of ideal VAF at 30 dB SNR.
The EVS SWG Chairman summarized that the proposed table will be put as a template in the EVS-3 P-doc, with VAF(AMR-WB)+1% open for discussion, and the definition of VAF subject to further discussion and refinement, the SNR cases were still open.
Conclusion:

It was agreed to include the proposed table for objective requirement with note 2, and keep categories as in EVS-3, with x% VAF tolerance.
TD S4-110697 was noted.

Mr Anisse Taleb presented TD S4-110699 On Input Levels for EVS Quality assessment, from HuaWei Technologies Co. Ltd, HiSilicon Technologies Co., Ltd
Comments / questions: 
Mr Noboru Harada (NTT) stated that NTT DOCOMO and NTT proposed to have several different input levels for mixed content & music, in case of user recorded mixed content. He compared this to AMR-WB+ and AAC+ testing that used a
single level, because the expectation was that the content creator adjusts the input level while in EVS there is no control from users.
Mr Anisse Taleb (Huuawei) stated that the use case of music or live recording is well covered by MMS where thers is no control of level; he pointed out that the usual test levels come from ITU-T P.830, and neither MPEG nor other groups have tested different levels for music.
Mr Bernhard Grill (Fraunhofer) stated that it is not necessary to test levels in MPEG as the performance is independent of absolute level; he stated that it is likely to see EVS candidates which are level dependent, and it is important to get good performance out of low delay.
Mr Jari Hagqvist (Nokia) felt that different levels for music is a typical test cases for characterization testing.
Mr Venkatesh Krishnan (Qualcomm) emphasized that the difference between 2 use cases: in live recording where level depends on electroacoustics, location of mikes, etc. and music on hold, media server, access content from media server. He suggested testing speech on different levels, and music & speech content at one level.
Mr Anisse Taleb (Huawei) pointed to the guidance of the EVS TR, retaining music when interoperating with PSTN or no signaling of start and stop of music. He emphasized that EVS is not an audio codec.
Mr Bernhard Grill (Fraunhofer) stated that coders are now designed to be better than in current services, and avoid to switch to fixed line ; he emphasized that mobile phones suffer when something is in background, and communication is not pure speech. He added that EVS won't compete to a true music coder due to delay. He recommended to select a codec robust to different input types, and not another speech coder that would maintain the current user experience.
Mr Noboru Harada (NTT) suggested separating testing and priority issues from requirements. 
The status of levels in EVS-3 was discussed.

Mr Anisse Taleb (Huawei) recalled that Huawei commented on levels in the EVS adhoc#2 meeting. Mr Harald Pobloth (Ericsson) did not consider that levels were agreed.

Conclusion:

TD S4-110699 was noted.

4 Contributions to Qualification Rules (EVS-5a)
Mr Jon Gibbs presented TD S4-110650 Confirmation that each 3GPP Company (IM) may submit no more than one Candidate, from Motorola Mobility Ltd.
Comments / questions: 
The EVS SWG Chairman asked whether the proposal was under the common understanding of the group. It was agreeable to put the text in the Qualification rules (EVS-5a).
Conclusion:

The proposed text was agreed to be inserted in the qualification rule P-doc (EVS-5a).
TD S4-110650 was noted.

Mr Hiroyuki Ehara presented TD S4-110652 Comment on EVS-5a (Selection Rules for Qualification Phase), from Panasonic Corporation
Comments / questions: 
Mr Jon Gibbs (Motorola) was not sure that a 2-stage selection was needed; he emphasized that the FoM is based on the performance of each codec, and stated that it is possible to compare a codec against another, if the reference would be common in each test.
Mr Bernhard Grill (Fraunhofer) supported this proposal and the idea of collaborating in a second phase (as in MPEG audio).

Mr Anisse Taleb (Huawei) had concerns with a 2-phase selection that would drag the date of finalization WI well beyond initial schedule.
Mr Hiroyuki Ehara (Panasonic) explained that the time needed for the 2 phases would just be the time for conducting testing; he clarified that the proposal is not to force to have 2-phase approach, but to solve potential issues if many candidates pass requirements and the number of candidates cannot be scaled down.
The EVS SWG chairman recalled that in 3GPP codec standardization qualification is not only to check suitability of candidates, but also to limit number of candidates going into selection testing to manageable size.
Mr Harald Pobloth (Ericsson) supported the idea of potential collaboration for EVS, but did not see the need to document or prescribe the tournament type.
Mr Anisse Taleb (Huawei) commented that FoM shall be discriminative enough to see strengths and weaknesses, and agreed that it is better for companies to work together.
Mr Imre Varga (Qualcomm) commented that collaboration is not a technical issue and does not need to be documented. He suggested to discuss the number of candidates to keep for selection, and discuss rules, ranking, FoM to reduce the number of candidates.
Mr Bernhard Grill (Fraunhofer) stated that everybody is setting parameters so that his design is favored, and invited to think about a different process. He added that FoM is just a number, and does not always lead to the best selected codec. He stated that with collaboration some technologies are better combined.
Mr Stéphane Ragot (ORANGE) suggesting find ways to avoid deadlock and stated that rules can be useful for this purpose.
Mr Craig Greer (Samsung) stated that the 3GPP process is not broken and that unforced collaboration works much better than forced collaboration.

Mr Jari Hagqvist (Nokia) felt that 3GPP processes are efficient processes and felt that collaboration would be nice but cannot be forced.
Mr Anisse Taleb (Huawei) had issues with schedule, if 3GPP needs to stop until collaboration is in place.
The EVS SWG chairman summarized that the standardization will be in the traditional 3GPP way, with qualification and selection. There were concerns from deviating from the process, and collaboration should be encouraged, but it is not necessary to formalize to change the foreseen standardization procedure. 
Conclusion:

Offline discussions were welcomed.
TD S4-110652 was noted.

Mr Harald Pobloth presented TD S4-110679 Proposal for sets of EVS codec performance requirements, from Telefon AB LM Ericsson, ST-Ericsson SA, Motorola Mobility (UK) Ltd
Comments / questions: 
Ms Luisa Marchetto (at&t) stated that for at&t the target of EVS is VoIP service, and it is important that EVS PR are aligned with expectations to sell this service as an improvement. She added that EVS needs to demonstrate improvements in quality and speech aspects as operators sell voice service for voice, and that music is adjunct to basic voice services. Regarding the proposed sets 7 and 8, she considered these extra sets as important sets for at&t and therefore supported them.

Mr Imre Varga (Qualcomm) stated that Qualcomm supports this document, which makes a proposal relevant for enhanced voice services.
Mr Bernhard Grill (Fraunhofer) suggesting changing the focus between voice and music; he stated that advances in pure speech quality made no dramatic quality improvement, and invited to make things more robust as in fixed line, to be able to recognize background, and have more pleasant sound to follow conversations.
Mr Venkatesh Krishnan (Qualcomm) stated that faithful reproduction of background is covered under noisy speech, and coding in presence of background noise is important aspect; he insisted that for cell phones speech quality is the primary use case.
Mr Bernhard Feiten (Deutsche Telekom) asked to clarify the meaning of sets in elimination rules. He stated that  EVS should give additional value to EVS, for new use cases, with not only enhanced speech quality, but also for all audio signals.
Mr Harald Pobloth (Ericsson) clarified that the idea is to compute an average in each set and not to average all sets.
Mr Anisse Taleb (Huawei) recommended that test sets shall follow the objective of the EVS work item.
Mr Imre Varga (Qualcomm) explained that counting failures is the way qualification rules are working.
Mr Nobuhiko Naka (NTT DOCOMO) explained that NTT DOCOMO would like to have future-proof codec for EVS and has proposed a content independent codec as future-proof codec. He agreed that test sets should reflect objectives of the EVS WI.
Mr Anisse Taleb (Huawei) pointed out that content independent coding is not mentioned in the TR nor the EVS WID and asked about NTT DOCOMO would accomplish this goal.

Mr Nobuhiko Naka (NTT DOCOMO) clarified that content independent corresponds in the EVS TR to performance of speech and mixed content & music.
Mr Stéphane Ragot (ORANGE) suggested not discussing technology.
Mr Noboru Harada (NTT) explained that the worse user experience does not come from clean speech but undefined background sound activities, music. He stated that testing music or mixed content helps preventing bad user experience.

Mr Bernhard Grill (Fraunhofer) stated that HD voice is worse than AM radio, far below CD quality; he commented that all conferencing systems go for an audio coder, and speech coding is used as a fall back at low rates. He requested to modify the proposed table.
Mr Harald Pobloth (Ericsson) preferred to keep the table as it is given that the EVS work item refers to speech; he stated that the increase of user experience in EVS TR is from NB to SWB, and he expected the same improvement for clean and noisy speech compared to existing codecs.
The EVS SWG then discussed different proposals to modify the proposal table.

The mapping from EVS WI objectives to test sets was extensively discussed.

Ms Luisa Marchetto (at&t) suggested to proceed and get some agreement, and avoid reopening the objectives of the WID and going back as EVS is already behind schedule. She had concerns if EVS had further delays. She supported the approach to show that EVS can meet the objectives of the WID in each category and she had concerns with the lack of progress.

Mr Imre Varga (Qualcomm) suggested taking the table in brackets, editing it and potentially agreeing. This way forward was agreeable.
Conclusion:
The EVS-5a Editor was tasked to take this table in brackets in EVS-5a for the editing session. See A.I. 8.
TD S4-110679 was noted.

Mr Anisse presented TD S4-110701 Proposals for EVS-5a: Selection Rules for Qualification Phase, from HuaWei Technologies Co. Ltd. And HiSilicon Technologies Co. Ltd.
Comments / questions: 
Mr Jon Gibbs (Motorola) asked how to count failures if experiments are run more than once in selection and qualification.
Mr Anisse Taleb (Huawei) suggested that a requirement is failed if there is a majority failure in many labs.
The EVS-5a Editor noted that in Section 2 only the item 6 is modified; he suggested taking the proposals from Sections 3 and 4 could be taken for the editing session.
Mr Anisse Taleb (Huawei) clarified that in section 4, part of text is from the AMR-WB P-doc on qualification rules.
Mr Sean Suh (LG) asked to clarify the proposed max. number of candidates to keep.
Mr Anisse Taleb (Huawei) recalled that qualification is to allow testing different technologies and in the same time eliminate bad candidates that could degrade quality and influence the resolution of testing; he suggested that a number of 4 or 5 would be reasonable to keep for selection.
Mr Craig Greer (Samsung) asked to clarify how to handle recommended requirements (e.g. VBR).
Mr Anisse Taleb (Huawei) had the understanding that FoM would apply on what has been tested in qualification, which depends on SA4 decision for priorities.

Mr Bernhard Grill (Fraunhofer) asked to clarify what exactly is counted.
The EVS SWG Chairman asked if item 6 in Section 2 could be inserted in the EVS-5 P-doc, which was the case. He suggested putting the table in Section 4 in brackets as starting point for the editing.
Conclusion:

It was agreed to insert in the EVS-5a P-doc the item 6 from Section 2. The proposed table in Section 4 was to be put in brackets for the editing session. See A.I. 8.

TD S4-110701 was noted.

5 Contributions to Qualification Deliverables (EVS-6a)
Mr Hiroyuki Ehara presented TD S4-110653 Comment on EVS-6a (Qualification Deliverables), from Panasonic Corporation
Comments / questions: 
It was clarified that the first proposal is to adding some text in EVS-6a and the other two proposals are requesting some guidance.
The EVS SWG Chairman asked if it is fine to agree on first request, which was the case.
For the IPR declaration it was clarified that this declaration should be made to the SDO the IM belongs to.

Mr Jon Gibbs (Motorola) stated that candidates would only need to confirm that they will comply with IPR requirements of 3GPP and their SDO.
Mr Anisse Taleb (Huawei) clarified that non-compliant candidates would not be qualified.

Conclusion:

The first request  'All Parameters listed in the EVS-4 document shall be reported.' was agreed. Legal issues were left to be handled offline.
TD S4-110653 was noted.

6 Contributions to Qualification Test and 
Processing Plans (EVS-8a) (EVS-7a)
Mr Nobuhiko Naka presented TD S4-110670 Proposed draft test plans for qualification phase (EVS-8a), from NTT DOCOMO Inc., NTT Corp
Comments / questions: 
It was clarified that the proposal focuses on NB and is based on S4-110669, this document does not assume any test methodology, and FER conditions do not appear.

The SA4 Secretary stated that further experiments will be needed to test errors.
Mr Milan Jelinek (VoiceAge) stated that clean channel and noisy channel conditions should be tested apart.
It was clarified that the proposal is based on AMR-WB test plans, deviated parts are in tbd, and the parts for discussion are in brackets.

Mr Anisse Taleb (Huwei) stated that the proposed template is a good start; he commented on the choice of language (language for which subjects are not native), on the statement in section 6.3 (only fixed rate operation with fixed BW). He suggested adding a timeline including submission of executable, test results submitted to GAL, etc.
Mr Stéphane Ragot (ORANGE) asked whether frequency masks (e.g. GSM input) were proposed. It was clarified that these masks would be in brackets. 

The SA4 Secretary commented that this document has not been at all in SQ; he suggested to discuss in detail technical aspects, and that the document can be agreed with brackets as a skeleton, as it needs further work before it is finalized.
The EVS SWG Chairman suggested to accept this document with all text in brackets as initial template.
Mr Stéphane Ragot (ORANGE) requested to put brackets on section headers as well. 

The SA4 Secretary pointed out that the structure may have to be modified for example for testing in the presence of errors. 

The EVS SWG Chairman asked if all content including headings could be put in brackets, which was acceptable as an initial template for the qualification test plan.
The EVS SWG Chairman asked if it was acceptable to have Mr Nobuhiho Naka (NTT DOCOMO) as editor of EVS-8a, which was the case.
The SA4 Secretary suggested maintaining a folder with the latest versions of permanent documents. The EVS SWG Chairman tasked the EVS Rapporteur to send latest P-docs.
Conclusion:

It was agreed to put all content of this document (including section headers) in brackets and to use it as an initial template for the qualification test plan (EVS-8a).
TD S4-110670 was noted.

Mr Anisse Taleb presented the part related to testing in TD S4-110697 DTX Performance Requirements, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co., Ltd
Comments / questions: 
Mr Jon Gibbs (Motorola) suggested to move from from CCR to DCR, given that the quality in background is usually evaluated with DCR.
Mr Anisse Taleb (Huawei) asked whether DCR would then be used just for noisy speech, or also for clean speech conditions.
The SA4 Secretary suggested not to use DCR for clean speech and pointed out that CCR a bit more aggressive and appropriate to detect strange effects due to clipping or VAD effects. He could find acceptable to use CCR for clean speech and DCR for noisy speech.

Mr Milan Jelinek (VoiceAge) asked whether the evaluation in clean speech was needed, if if 10, 20, 30 dB SNR are included.
The SA4 Secretary indicated that in clean speech the VAD may have effects (e.g. cut talk spurts). It was clarified that clipping can be hidden in noise and appear in clean speech.
Mr Alan Sharpley (Dynstat) stated that CCR is inefficient (2 sentence pairs per condition, both ref-test and test-ref) and it 4 times as long as ACR, which limits the number of conditions.
The SA4 Secretary suggested defining the aim of DTX performance evaluation, and warned that ACR would not allow discriminating in the same way as CCR and ranking in qualification.
Mr Noboru Harada (NTT) suggested testing the DTX does not degrade mixed content and music and has VAF close to 100%.
Mr Anisse Taleb (Huawei) stated that the test is to evaluate the efficiency of VAD/DTX and is focused on speech; he added that for music a VAF of 100% cannot be guaranteed and the source did not want to go in this discussion.
The EVS SWG Chairman summarized that there is some disagreement for clean speech, (on whether to use DCR or CCR), but DCR could be used for noisy cases.
Mr Alan Sharpley (Dynastat) suggested considering modified DCR (up level is no degradation or possibly even improvement).
Mr Noboru Harada (NTT) emphasized that, from testing perspective, if a candidate has high quality with DTX 'off', it might be difficult to pass the test, and another candidate that has poor performance on DTX 'off', but excellent quality with DTX 'on' will be penalized.
Conclusion:

If the EVS SWG agrees on PR similar to S4-110697, DCR testing would be used for noisy conditions. The methodology adopted for DTX testing in clean speech is still open. If a completely different approach is for requirements, this agreement on testing methodology will be revised.
TD S4-110697 was noted.

Mr Anisse Taleb presented the part related to testing in TD S4-110699 On Input Levels for EVS Quality assessment, from HuaWei Technologies Co., Ltd, HiSilicon Technologies Co., Ltd
Comments / questions: 
The SA4 Secretary explained that the proposal corresponds to what was done for many years, and more levels for music is another issue to be discussed in SQ.
Mr Noboru Harada (NTT)  motivated the use of several levels for music/mixed content by the fact that, for EVS, operators cannot control the level of mixed content & music.
Mr Bernhard Grill (Fraunhofer) stated that having less levels could save listening test time.
Mr Noboru Harada (NTT) stated that conditions to be tested and test size are separate from PR.
The EVS SWG agreed on using 3 levels for clean speech and one level (nominal) for noisy speech. The level for the other categories was left under discussion.

Conclusion:

The EVS SWG agreed on using 3 levels for clean speech and one level (nominal) for noisy speech. The level for the other categories was left under discussion.

TD S4-110699 was noted.

Mr Jon Gibbs presented TD S4-110720 Proposed List of Experiments for the Subjective Qualification Tests for EVS, from Motorola Mobility (UK) Ltd
Comments / questions: 
The SA4 Secretary invited to seriously consider this proposal and recalled that AMR cost was around 1M€. He noted that usually qualification and selection do not test everything.

Mr Jon Gibbs (Motorola) suggested way to select a subset of modes of EVS.

Mr Imre Varga (Qualcomm) pointed out that in qualification floating-point or fixed-point are possible.
Mr Markus Schnell (Fraunhofer) commented on the restriction to 32 kbit/s and recalled that one goal of EVS is to see that the codec scales to transparent quality; he suggested to test  SWB at higher bit rates.
Mr Jon Gibbs (Motorola) was in agreement as long as this could fit in the test with another experiment.
Some ways to combine experiments were discussed.
Mr Markus Schnell (Fraunhofer) asked whether FER would be tested only for clean speech, or also for noisy speech conditions.
Mr Yusuke Hiwasaki (NTT) pointed to other document with qualification rules and categories.
Mr Nobuhiko Naka pointed to EVS-3 which has a column for priority (Q, S, C), and stated that the discussion depends on that column.
Mr Jon Gibbs (Motorola) urged to define a working assumption on the number of experiments, if candidates are to commit in Sept 2011.
Mr Milan Jelinek (VoiceAge) asked if it is possible to combine 2 CuT's under the same experiment.
The EVS SWG Chairman asked if the group can agree on a maximum of 12 manageable experiments and a joint test of CuT and another proponent, which was acceptable.
The SA4 Secretary suggested planning some adhoc meetings to progress the test plan.
Conclusion:

TD S4-110720 was noted.

7 Contributions to other EVS topics

Mr Milan Jelinek presented the part related to testing in TD S4-110600 xxx, from VoiceAge  Corporation
Comments / questions: 
Mr Venkatesh Krishnan (Qualcomm) asked if the gain verification would apply on the files for listening, or on other files. He commented that candidates could satisfy the proposed gain check even if they have other things outside the mask. He asked whether the test processing plan would use the algorithm to make sure that all files are presented at the same active speech level. He asked whether levels for gain verification are for active speech or entire speech file. He stated that Qualcomm would prefer some gain verification based on standardized tools like the ITU-T STL toolkit.
Mr Milan Jelinek (VoiceAge) clarified that the mask used by the tool would correspond to the mask used for testing, and for the case of SWB the receive mask would add some verification for NB and WB to avoid tilting. He stated that the relevant number is for active speech. He commented that checking the listening level in processing plan does not ensure the actual listening level aspects in specific parts (e.g. noise part, active parts). He was ok with using standardized programs, but didn't think 'sv56demo' allows for all that can be done in the proposed tool (e.g. analysis by frequency band).
Mr Stéphane Ragot (ORANGE) asked whether the source code would be made available.
Mr Milan Jelinek (VoiceAge) explained that the source code may be provided, depending on the decision of using the tool or to go with 'sv56demo'.
Mr Anisse Taleb (Huawei) also asked whether the source code could be made available to check how the tool works. He asked to clarify the values that the tool outputs.
Mr Stéphane Ragot (ORANGE) pointed out that the tool should also cover the fullband case. 

The EVS SWG chairman asked if the general principle was agreeable.
Mr Bernhard Grill (Fraunhoger) commented that the tool needs to be tries with various codecs to detect potential problems.
Mr Milan Jelinek (VoiceAge) clarified that the tool was validated on some codec, and acknowledged that some more description and testing would be needed.
Conclusion:

TD S4-110600 was noted.

Ms Takako Sanda presented the part related to testing in TD S4-110654 Request for issuing formal letters of the payment details in addition to LoI, from Panasonic Corporation
Comments / questions: 
The SA4 Secretary explained that in the past a formal letter signed by the ETSI director and indicating ETSI paid companies with a breakdown of payments (payment, date, etc.) was made available as an input document to SA4. He asked this letter would be enough or whether a formal letter has to be issue to those who made the funding.
Mr Hiroyuki Ehara (Panasonic) explained that accountant people consider the format of the letter (e.g. not an email) and expect a formal payment letter to certify that payment is consumed.
The SA4 Secretary did not see a real problem.
Mr Yusuke Hiwasaki (NTT) explained that NTT accountant people would like to request a similar paper, but needs to check whether break down document instead of the formal payment letter would be sufficient or not.

Mr Anisse Taleb (Huawei) explained that Huawei would need a similar formal letter detailing what happened to the money.
The SA4 Secretary clarified that 15 candidates will be invoiced as soon as they send the LoI, then the service they receive is not direct, processing lab and GAL are contracted by ETSI to do some job, when the job is done and the committee agrees this job is done in a proper way, the processing lab and GAL send an invoice, than an input document sourced by ETSI gets produced. In the past this document contained the details of the payment. He invited to check whether such letter is enough or a formal letter is needed.
Mr Anisse Taleb (Huawei) requested to have a letter with something accountable (e.g. product, service, etc.).
The EVS SWG chairman summarized that the payment aspects should be doable, and that the LoI can remain as it is.

Conclusion:

The LoI can remain as it is. TD S4-110654 was noted.
Mr David Furbeck presented the part related to testing in TD S4-110692 Inefficiency in coding the algebraic codebook indices in AMR-WB, from Research In Motion
Comments / questions: 
Mr Anisse Taleb (Huawei) explained that Huawei made proposals in MPEG about pulse indexing in USAC. He supported the technical findings from RIM. He emphasized that AMR-WB is using 2.4 kbit/s extra at higher rates and this could be saved in a bit-exact way.
The EVS SWG Chairman welcomed such technical contributions and stated that this might serve as inspiration for companies developing EVS codec candidates.
Conclusion:

TD S4-110692 was noted.

8 Joint editing of EVS P-docs
Mr Stéphane Ragot (ORANGE) presented S4-110608.

The outcome of the EVS-3 editing can be found in Tdoc S4-110782.

Mr Imre Varga (Qualcomm) presented a revised version of S4-110571 (EVS-5a P-doc).
The outcome of the EVS-5a editing can be found in Tdoc S4-110722.

9 EVS schedule review

Not addressed.
10 Other business
No other business.
11 Close of the session: August 18, 21:10
The EVS Chairman closed the meeting. 
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