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Executive Summary

The EVS SWG met for one day with two half-day sessions. There were 5 input contributions at this meeting, which were all covered. The compromise proposal for the EVS TR presented in TD S4-100041 was agreed by the EVS SWG with editorial corrections and a text addition on SWB quality enhancement for music and mixed content. The WID in following the lines of the S4-100042 was agreed with a note on acoustics and further editorial corrections.
The EVS SWG produced two output documents: the final version of the EVS TR in TD S4-100158, an EVS WID given in TD S4-100159.
It was agreed to report the completion of the EVS status and to reply back to SA1, and a draft reply LS will be presented in TD S4-100171.

1. Opening of the session: Jan. 26, 09:15
The SA4 EVS SWG Chairman, Stefan Bruhn (Ericsson), opened the EVS SWG meeting.
Stéphane Ragot (ORANGE) acted as Secretary of the EVS SWG.
2. Approval of the agenda and registration/allocation of documents
The agenda including the allocation of 5 input documents submitted to this meeting was reviewed (TD S4-100066R1). The EVS SWG chairman suggested an order of presentation for the allocated input documents. Mr Stéphane Ragot (ORANGE) pointed out that TD S4-100059 was replaced by TD S4-100115. Mr Kari Jarvinen (Nokia) pointed out that TD S4-100017 was replaced by S4-100106 and suggested to add the LS from S1 (TD S4-090012) if the EVS SWB intends to prepare an answer to SA1.

The order of presentation was agreed and the agenda was revised with this order shown in TD S4-100066R1 - see Annex 1 of the present report.

The EVS SWG Chairman stated that it is getting tight to get the EVS codec in Release 10. He welcomed efforts to make compromise and make the work successful within Release 10.

3. Progress on the TR
Mr Markus Schnell presented TD S4-100115 Additional input for selection of EVS performance requirements, from Fraunhofer Gesellschaft
The difference between TD S4-1000115 and TD S4-1000059 is that test results in in S4-1000059 were replaced with more listerners for more reliable data.
In this contribution recently standardized WB/SWB codecs are compared (ISO/MPEG and ITU-T) with the MUSHRA methodology. Two tests were conducted: a low bit rate test and a high bit rate test. A summary of quality results per categories (speech, speech over music, music) is presented.
Comments / Questions: 
It was asked whether G.718 or G.718-SWB was used for the higher bit rate test, and what version of G.718 was used in the high bit rate test as the SWB version of G.718 was not yet standardized and is not publicly available. Also, it was requested to provide further details on how G.718-SWB was tested, as in default options at 32 kbit/s the codec does not provide SWB signals. Mr Markus Schnell (FhG) clarified that the first test was with G.718, and the second test with G.718-SWB. He could not give the version of G.718-SWB now, but FhG used the latest version given to ITU-T members and, if not the final version, they did not expect major differences. It was noted that the code of G.718-SWB was attached to the consent of plenary SG16.
Mr Milan Jelinek (VoiceAge) commented on the proposed 'equal amount of items per category' for testing and stated that EVS is clearly stated as a voice codec, voice should be more important than music, but in general non voice signals should indeed be included in evaluation. He also commented on the limited test reported in this contribution (two speech samples, one type of background noise, 8 listeners) while ITU-T G.718 was evaluated in two comprehensive characterization steps with many labs, languages, talkers, sorts of background noise, samples, 32 listeners, several music genres.  He invited to consult the ITU-T technical report of G.718. He also disagreed with the conclusions on the robustness compared to AMR-WB, stated that G.718 has better performance in clean speech and similar in noise, and added that bit rates were different (8 vs 8.85 kbit/s, 12 vs 12.65 kbit/s).
Mr Anisse Taleb (Huawei) commented that in the low rate test, codecs are wideband, while a full band reference was used in the MUSHRA test, which compresses all scores and wastes the dynamics of this MUSHRA scale. He also invited to reuse the extensive test from ITU-T and drive conclusions from there. Mr Markus Schnell (FhG) agreed that the test is not optimal because of the full band reference, but he didn't think this would change the outcome and the order of codecs; he stated that results in the ITU-T technical document on G.718 are not completely different.
There was some discussion on how this contribution relates to the EVS TR and it appeared that the proposed equal amount of items is a testing issue, which is not to be put in the TR. The question of test methodology will be addressed later for EVS.

Mr Stefan Bruhn (Ericsson) stated that MUSHRA is not a suitable methodology for speech testing in particular due to large variation from item to item, and that a balanced design does not mean that all weights for item category are the same given that a voice codec means that voice is the main signal, music is a nice feature.
Conclusion:
TD S4-100115 was noted.

Mr Byung Suk Lee presented TD S4-100018 Discussion on robustness to packet loss and delay jitter for EVS, from LG Electronics Inc.
This contribution discusses the performance test issue against packet loss regarding robustness to packet loss and delay jitter in TR 22.813. To avoid the problem on quality variation depending on the type of frame error patterns, it is proposed to evaluating quality degradation of packet loss using frame classification
Comments / Questions: 

The reliability of objective measures in frame erasure conditions (e.g. WB-PESQ) was discussed. It was clarified that this contribution does not propose any objective measurement for quality evaluation in presence of error.

It was clarified that this contribution addresses how to produce error patterns, but it makes no specific text proposal for the EVS TR. Byung Suk Lee (LG) agreed that their proposal to evaluate quality using frame classification can be discussed later when SA4 will consider the test method for EVS.
Mr Anisse Taleb (Huawei) did not see the need to specify a jitter buffer control logic to generate error patterns. Mr Sean Suh (LG Electronics) stated that if jitter buffer control is defined, it might be easier to determine error patterns.

The EVS SWG Chairman commented that when testing will be defined there will be a need to clarify how error patterns are obtained. More discussion is needed before defining such aspects and it will be also possible to reuse much of the methodology developed earlier in MTSI.
Conclusion:
TD S4-100018 was noted.
Mr Imre Varga (Qualcomm) presented TD S4-100041 Draft EVS TR, from Qualcomm Incorporated, Telefon AB LM Ericsson, HuaWei Technologies Co., Ltd, Orange SA, Telecom Italia S.p.A.
This document proposes a text resulting from a compromise between the Source companies. Changes over the last agreed version are shown in revision marks.
Comments / Questions: 
Ms Luisa Marchetto (AT&T) recognized that some of the requirements asked by AT&T are included in this document, appreciated the effort and thanked Huawei and Qualcomm for their support in AT&T’s requirements for EVS, and especially Qualcomm in leading this offline compromise. AT&T is not happy with the direction of EVS, but they acknowledged that this is the best to achieve and therefore accepted the conclusion.
Nokia, Motorola, ST Ericsson, Samsung, VoiceAge, Panasonic, ETRI supported this contribution. ORANGE and Huawei thanked all source companies for their efforts in compromise. 

The EVS SWG Chairman asked how to proceed given the broad support. He noted that there is a contribution by LG also addressing the EVS TR and asked LG whether they would prefer a presentation at the same time or keep their proposal for later discussion. Mr Sean Suh (LG Electronics) acknowledged the effort of many companies and was not against discussing their proposal later.

The EVS SWG Chairman then asked if the contribution could be taken as the new version of the TR, from which only editorial text adjustments would be made. It was agreed to take this contribution (compromise version) as the new EVS TR version to be edited by the EVS SWG by going through it line by line. 
Conclusion:
TD S4-100041 was agreed as the new version of the EVS TR and became the starting point of TD S4-100156.

The EVS SWG edited TD S4-100041. Editorial changes to TD S4-100041 agreed by the EVS SWG are captured in TD S4-1000156 as revision marks  
Conclusion: 

TD S4-100156 shows the EVS TR agreed by the EVS SWG at the end of the first half-day session of the EVS SWG. In particular it was agreed to remove the following editor's note which will be addressed in the reply LS to SA1:

[Editor’s note: This is SA4 assumption on what is meant with EVS but as a service issue it must be confirmed by SA1.]
At the beginning of the second half-day session of the EVS SWG, the EVS SWG edited TD S4-100156 which resulted in TD S4-1000157. Incremental changes to TD S4-100156 that were agreed by the EVS SWG appear in TD S4-1000157 with revision marks.

Conclusion: 

TD S4-100157 shows the EVS TR agreed by the EVS SWG after the second half-day session of the EVS SWG.

After dealing with TD S4-100041 which evolved into TD S4-1000156 -> TD S4-1000157, the presentation of other input contributions resumed.
Mr Sean Suh (LG Electronics) presented TD S4-100106 IP optimized operation in 3GPP EVS, from LG Electronics Inc.
This contribution makes three proposals:

1. Mandatory support of NB, WB and SWB
2. Inclusion of AMR-NB and AMR-WB bitstream interoperable modes for conversational applications and enhancement of AMR-NB and AMR-WB
3. SWB quality enhancement for mixed content and music (quality of EVS in SWB should be better than that of other standardized SWB codecs)
The proposed text changes to the EVS TR appear with change marks in the attached document.
Comments / Questions: 
It was noted that the proposal on codec audio bandwidth was already reflected in TD S4-100041 and the latest agreed EVS TR.

Mr Milan Jelinek (VoiceAge) commented on the AMR-NB bitstream interoperable enhancements.  He stated that the choice of interoperability of AMR-WB was motivated by several reasons; one of them was that to go toward high quality, the codec should be based on a wideband core, rather than a narrowband core. He also stated that with a wideband core, the integration of AMR-WB is simpler and results showed that a wideband core can provide a good narrowband output. He added that with AMR-NB bitstream interoperability there would be two independent codec cores in EVS and he had concerns that this would make the codec rather complicated.

Mr Sean Suh (LG Electronics) commented that it is it possible to make enhancements to AMR-NB while keeping interoperability with AMR-NB and noted that, since it was decided to include NB in the EVS TR it is reasonable to seriously consider the interoperability mode with legacy NB. 

Mr Anisse Taleb (Huawei) commented that there was no evidence given about the potential to improve AMR-NB in a bitstream interoperable way. Mr Sean Suh (LG Electronics) replied that there was no evidence that such interoperable enhancements were not possible.
Mr Yusuke Hiwasaki (NTT) commented that the current EVS TR stated that transcoding with pre-Release 10 must be minimized, and he was confused with the choice of AMR-WB interoperability in the TR and the direction of the EVS standardization. From an operator’s point of view, it was felt more reasonable to prefer AMR-NB interoperability over AMR-WB. He suggested that if there are reasons to keep interoperability with AMR-WB rather than AMR-NB it should be documented in the TR. Mr Sean Suh (LG Electronics) supported this proposal from NTT.
Mr Stefan Bruhn (Ericsson) stated that, as shown in the EVS TR, both AMR-NB and AMR-WB will continue to exist in the network and he did not see cases of quality degradation due to transcoding with AMR-NB.
Mr Sean Suh (LG Electronics) did not fully agree with the comment that there will be no need for transcoding. He stated that there will be a need for transcoding between AMR-NB and EVS and their proposal would be better from operator's point of view.
Mr Milan Jelinek (VoiceAge) commented on the background of AMR-WB interoperability as part of a compromise and did not see the need to reflect positive and negative views on AMR-WB bitstream interop in the TR. Mr Stefan Bruhn (Ericsson) commented on the possibility to add certain levels of details, and stated the concern to be able to start the EVS codec work soon, from which the industry and operators will have benefits of.
Mr Jari Hagqvist (Nokia) expressed further concerns about requiring AMR-NB interoperability.

The discussion about AMR-NB interoperability ended with the conclusion that there were some concerns about including such requirement into the EVS TR. Mr Sean Suh (LG Electronics) stated the importance for LG Electronics to have brought the matter to the attention of the group. 

Regarding the proposal on SWB quality enhancement for mixed content and music, several alternative formulations to the proposal made in TD S4-100106 were presented online by Mr Byung Suk Lee (LG Electronics).  There was some discussion on the different wordings.  Mr Stéphane Ragot (ORANGE) proposed to add one of the versions as an objective in the TR while keeping the requirement unchanged. The following note was added in the TR:
Note: It is envisioned that the EVS codec will provide better performance than a specific state-of-the-art conversational super-wideband codec at equivalent operating points.
which was agreeable for LG Electronics and the EVS SWG.
Conclusion: 
There was no agreement to add AMR-NB bitstream interoperability in the EVS TR and to add clarification on the choice of bitstream interoperability with AMR-WB only. It was agreed to add one note setting an objective on SWB quality enhancement for mixed content and music in the EVS TR. TD S4-100116 was noted.
4. Other business
Mr Imre Varga (Qualcomm) presented TD S4-100042 Draft WID on EVS, from Qualcomm Incorporated, Telefon AB LM Ericsson, HuaWei Technologies Co., Ltd, Orange SA, Telecom Italia S.p.A.
The WID proposal in this document follows the line of TD S4-100041.
Comments / Questions: 
Mr Peter Isberg (Sony Ericsson) commented that the WI could take a look at acoustic requirements as test specifications today do not support SWB and there is a need to study this.

The EVS SWG Chairman asked if this is appropriate to address the associated acoustical issues in the WID proposal. Mr Anisse Taleb (Huawei) supported the idea and proposed to include some conclusions in the EVS TR to mention a WI on acoustics.

There was some discussion on the historical development of wideband acoustic specifications (in the context of AMR-WB standardization) and on how the suggested work on acoustics would be done (in the context of EVS). Mr Paolino Usai (3GPP SA4 Secretary) clarified given the size of the task it may be appropriate to have a dedicated WI. It was recognized that the SQ SWG in 3GPP SA4 is the right group for this work while the proposed WID is to be dealt by the EVS SWG.

It was agreed to revise the WID with the following note:

Note: It is envisioned that subsequent work outside this work item will address suitable acoustic requirements, considering the extended audio bandwidth beyond wideband that currently standardized test equipment does not support.
Further editorial corrections were made online on TD S4-100042.
Finally several companies declared their support for this WID proposal besides the original supporting companies: NOKIA Corporation, VoiceAge Corporation, Sony Ericsson Mobile, Deutsche Telekom AG, Motorola ltd., ST Ericsson SA, LG Electronics, Samsung Electronics, Panasonic Corporation, ETRI.

Conclusion: 
TD S4-100042 was agreed with the note on acoustics and further editorial changes.

The revised WID agreed by the EVS SWG is in TD document 159

The EVS SWG Chairman recalled that 3GPP SA4 has to reply to the postponed LS from SA1 on EVS. He invited to write a reply LS to inform them about the SA4 status, what was achieved, and to address the questions in the SA1 LS. Mr Stéphane Ragot (ORANGE) volunteered and was appointed to draft this reply LS to SA1 in TD S4-100171.
5. Close of the session: Jan. 27, 19:05
Mr Anisse Taleb (Huawei) thanked everyone involved in the compromise. He thanked the chair of EVS SWG Chairman and looked forward for work on EVS.

The SA4 EVS SWG Chairman thanked all EVS SWG participants for inputs over the years and to make it possible that we have a result.
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