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Executive Summary

The EVS SWG (38 participants) met for about one day and ½ (with one extra evening session), and got about 20 input contributions allocated. All input contributions considering design constraints and performance requirements were presented and discussed.  Four contributions on other EVS topics were not presented within the EVS SWG by lack of time and were therefore forwarded to SA4 plenary.

The EVS SWG produced three output documents:

· Revised overview/list of EVS permanent documents (S4-100501)

· (New) EVS Permanent document (EVS-10): List of potential reference codecs (S4-100502)

· (Revised) Draft EVS Permanent document (EVS-4) on Design constraints (S4-100503 which are revision of the permanent document on design constraints (EVS-4).

1. Opening of the session: June 21, 16:00
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 was reviewed and agreed.

Anisse Taleb (Huawei) requested to take the proposals on design constraints and performance requirements from the last meeting when editing of P-docs. 
The initial allocation of input documents was updated during the meeting with new and revised documents; the latest version of the agenda can be found in Annex 1 (TD S4-100467R2).
3. Contributions to EVS Design constraints
Mr Guoming Chen presented TD S4-100399 Proposal for EVS Design Constraints, from ZTE Corporation
Comments / Questions: 
It was clarified that the proposals for bit rates and complexity are based on existing SWB coders used as reference coders.

Minjie Xie (ZTE Corporation) explained that stereo could be a second phase of EVS. 

There were some comments on the fact that SWB could start at 12 kbit/s and the highest proposed bit rate may not be sufficient for transparent quality.

Conclusion:
TD S4-100399 was noted.
Mr Imre Varga presented TD S4-100402 On the design constraints, implementation, and testing of the EVS codec, from Qualcomm Incorporated
Comments / Questions: 
Holly Francois (Motorola) and Anisse Taleb (Huawei) agreed with providing SWB at 12 kbit/s.

It was commented that noise suppression is more designed for the UE and than for the codec, might depend on the number of microphones or use cases (handset, handsfree, …), and may bring issues for testing and codec selection. Jari Haqvist (Nokia) preferred to keep the AMR noise suppression approach with the flexibility for terminal vendors to implement their own noise suppression.
Proposals in this contribution were clarified as follows:

· JBM is proposed to be part of candidate solution, however, which part of JBM to standardize should be defined.

· Higher bit rates than 12 kbit/s for SWB are possible if they provide better quality.

In order to avoid issues with test results, Milan Jelinek (VoiceAge) asked to consider how to evaluate if there is noise suppression or not in the codec.
Conclusion:
TD S4-100402 was noted.
Mr Frédéric Gabin presented TD S4-100439 EVS design constraints - complexity, from ST-Ericsson SA, Telefon AB LM Ericsson
Comments / Questions: 
Stéphane Ragot (Orange) asked to define the measure of WMOPS, given that the basic operators differ in complexity weights and coding rules between ETSI (used in AMR / AMR-WB) and ITU-T G.191 (STL).

NTT asked whether the G.191 STL could also be used for floating point complexity counting and the answer was yes.
The proposals from this contribution were clarified as follows:

· Complexity figures are given w.r.t the older (ETSI) sets of basic operators.

· Only 16/32 bit instructions would be used
It was commented that the proposed complexity (80 WMOPS) is high compared to the reference codec (G.719), while the complexity limit for AMR-WB backward compatible modes does not give a lot of freedom compared to AMR-WB. Anisse Taleb (Huawei) supported to have similar complexity for legacy AMR-WB and AMR-WB backward compatible modes to facilitate deployment on platforms already dimensioned for AMR-WB.
Conclusion:
TD S4-100439 was noted.
Mr Frédéric Gabin presented TD S4-100440 EVS design constraints – sampling frequency, from ST-Ericsson SA, Telefon AB LM Ericsson
Comments / Questions: 
The proposal to run at a certain sampling frequency (e.g. 48 kHz) and then signal mode (e.g. NB) was debated. The proposal was clarified as follows:

· Sampling frequency and audio bandwidth are viewed as separate issues

· The sampling frequency could be set constant during the call even if mode (audio bandwidth) changes, to avoid reconfiguring the audio path.

· The audio bandwidth would be signaled to the encoder (e.g. WB modes with I/O sampling at 48 kHz).

· It is proposed to separate resampling delay/complexity from the codec itself.
Imre Varga asked to define the concept of 'audio bandwidth' (3dB limits,…) and to set cler limits ('shall', not 'may').

Anisse Taleb (Huawei) supported the proposals for constant sampling frequency and for extending the bandwidth upper limit for WB and SWB (8 and 16 kHz, resp.). It was clarified that the bandwidth was limited in NB due to legacy equipments. Stéphane Ragot (Orange) pointed out that in dual NB/WB phones, NB bandwidth may be more flexible in reproducing wider bandwidth.
Conclusion: 
TD S4-100440 was noted.
Mr Harald Pobloth presented TD S4-100463 Target bit rates for EVS codec and related design constraints, from Telefon AB LM Ericsson, ST-Ericsson SA

Comments / Questions: 
It was noted that given the protocol header the rate of 4.75 kbit/s might not be a good rate compared to next rate, in terms of capacity gains.
Anisse Taleb (Huawei) commented that this contribution makes assumptions about the RTP payload format which is not available and suggested to change transport block sizes (TBS) after the codec is available. It was then clarified that TBS are actually frozen and the number of TBS is limited (to achieve no padding).
It was clarified that DTX is not proposed as mandatory for high rates, as capacity optimization may be less important for high quality modes to reach transparency.
Anisse Taleb (Huawei) commented that seamless rate switching could be seen as a performance requirement. Markus Schnell (Fraunhofer) asked if it would be possible to switch between modes having different delay constraints.
Conclusion: 
TD S4-100463 was noted.
Mr Hiroyuki Ehara presented TD S4-100466 Proposal on EVS design constraints, from Panasonic Corporation

Comments / Questions: 
It was clarified that:

· bit rates including high quality (up to transparency) are not assumed in this contribution

· it is proposed to suppor both 1 and 2 channels

· complexity refers to mono coding

Conclusion: 
TD S4-100466 was noted.
Mr Stéphane Ragot presented TD S4-100469 Proposed EVS design constraints, from ORANGE SA, Deutsche Telekom AG

Comments / Questions: 
The following clarifications were made:

· This contribution requires mono and stereo support

· Interfaces to JBM could be provided, instead of having complete JBM in the codec

· Delay modes and bit rates would be "orthogonal" modes of operation.

· A wide range of bit rates is proposed to allow maximizing quality and transparency is checked with 'nwt direct' in performance requirements

Anisse Taleb (Huawei) emphasized that the EVS TR clearly requires that if stereo is to be supported to clearly specify capture/presentation scenarios for stereo in mobile environments. 

Bernhard Grill (Fraunhofer) commented that some codecs support the feature of alternative delays, and recommended to specify only an upper limit on delay. Imre Varga (Qualomm) supported setting a single delay constraint.

Conclusion: 
TD S4-100469 was noted.
Mr Kei Kikuiri presented TD S4-100484 Revised Proposals for EVS design constraints, from NTT DoCoMo Inc., NTT
Comments / Questions: 
The following clarifications were made about this contribution:

· Bit rates are not limited to the set of 12.2 and 24.4 kbit/s that NTT/NTT DoCoMo plans to use, and the intention is to keep operating modes minimal (for implementation and testing efforts).

· The rates of 12.2 and 24.4 kbit/s are motivated by the LTE system. 12.2 kbit/s could be replaced by 12.65 kbit/s as they both fit in the same TBS.

· The lower limit of SWB starts at 20 Hz based on the human hearing range, however for NB the frequency range is not extended for backward interoperation.

· Noise suppression is required only in NB to improve quality, but not in WB and SWB so as to transmit speech and the atmosphere of the speaker

· Only some interface to PLC or JBM algorithms are needed. A reference JBM would be provided in the codec, but not mandated.

Stéphane Proust (Orange) asked if the codec with only two bit rates could fit all needs for future usage and be competitive. It was further clarified that the idea is to provide a minimum set of requirements and other rates could be considered.
Conclusion: 
TD S4-100469 was noted.
Mr Harald Pobloth presented TD S4-100486 EVS design constraints- Speech and background sound level constraints, from ST-Ericsson SA, Telefon AB LM Ericsson, MOTOROLA Ltd
Comments / Questions: 
It was clarified that the proposal is to measure noise level in segments containing only background noise, and aims (as in AMR design constraints) at preventing changing significantly the volume.
Milan Jelinek (VoiceAge) noted that the proposal would prevent noise suppression or possibly advanced techniques (e.g. RCELP) in the codec.
Imre Varga (Qualcomm) disagreed with the proposed measurements and pointed to TS 26.077.
Stéphane Ragot (Orange) commented that a design constraint may not be needed, as such aspects could be handled in the processing plan and/or deliverables. 
Conclusion: 
TD S4-100486 was noted.
Mr Harald Pobloth presented TD S4-100487 EVS design constraints and performance requirements- Stereo/Multi-channel operation, from ST-Ericsson SA, Telefon AB LM Ericsson
The design constraint part of this contribution was presented in a first step.
Comments / Questions: 
It was clarified that:

· Stereo should be supported for all bandwidths higher and including WB
· This proposal does not mandate how stereo is implemented (e.g. layered structure with mono compatibility), but requires to be able to render mono when receiving a stereo bitstream.
· The 50% extra rate for stereo comes from Ericsson's assessment of rates for transparency. Dual mono would be possible using lower mono rates, but not using the highest mono rates.

Bernard Grill (Fraunhofer) commented that for transparency the proposed increase of 50% extra rate might be too little.
Conclusion: 
TD S4-100487 was noted.
4. Contributions to EVS Performance requirements
Mr Minjie Xie presented TD S4-100500 Updated summary of 3GPP and selected non-3GPP speech/audio codecs, from ZTE Corporation

Comments / Questions: 

Hiroyki Ehara (Panasonic) asked to provide figures for the G.718 interoperable mode.
Stéphane Ragot (Orange) commented that the complexity provided for G.722 PLC is to be understood as additional complexity on top of G.722 decoding.
Craig Greer (Samsung) noted that G.718 delay has a low delay mode, which is not listed.
It was suggested to transform this contribution in a new P-doc

Conclusion: 
TD S4-100500 will become an EVS permanent document (S4-100502), with Minjie Xie (ZTE) as Editor. The overview P-doc (EVS-P1 document) will be revised to S4-100501 to reflect this new permanent document (EVS-10).
Mr Guoming Chen presented TD S4-100400 Proposal for EVS Performance requirements, from ZTE Corporation
Comments / Questions: 
The choice of reference codecs and comparison criteria was discussed: G.722.1 Annex C vs G.719 for SWB music, nwt G.722.1 C for speech vs nwt G.722.1 for music, G.718SWB for 48 kbit/s vs G.722.1C for other bit rates.
It was clarified that there is a big quality difference with G.722.1C between 32 and 48 kbit/s, furthermore no frame erasure conditions are proposed.
It was also recognized that for clean speech using G.722.1C as a reference can be seen as relaxed requirement.
Conclusion:
TD S4-100400 was noted.
Mr Markus Schnell presented TD S4-100437 Performance requirements for EVS, from Fraunhofer Gesellschaft
Comments / Questions: 
The following aspects of the contribution were clarified:

· The requirement of 'nwt G.722.1C at 32 kbit/s' for CuT at 24 kbit/s is motivated by the fact that G.722.1C slightly worse than G.719, so G.722.1 is given a bit rate benefit to this codec.

· The '7 kHz direct' is proposed for several reasons: check that SWB is better than WB, check that the effort in spending rate for SWB is worth compared to spending it in WB, and select a better reference than AMR-WB . Generic PLC algorithms would be used for packet loss conditions with '7kHz direct'.

Harald Pobloth (Ericsson) disagreed with the '7 kHz direct' reference for SWB at 12 kbit/s and stated that from the EVS TR, there should be a reference to a wideband codec at same rate to prescribe increasing user experience. Anisse Taleb (Huawei) supported this view and stated the '7 kHz direct' reference can be seen as a coder at 256 kbit/s used on unequal grounds against 12 kbit/s SWB and disagreed that a SWB codec that is not better than WB direct is unusable. Craig Greer (Samsung) asked how frame erasures conditions would be tested.
Concerns were expressed on the use of AMR-WB+ without considering its increased delay as opposed to conversational codecs and on the use of 'BT EVS at lower bit rate' for speech which could be difficult to meet if quality saturates. The concern also included the general concept of self referencing to the EVS candidate in the performance requirements.
It was noted that G.718-SWB is not standardized at 64 kbit/s and the AAC-LD reference is not publicly available.

Conclusion:
TD S4-100437 was noted.
Mr Tomas Frankkila presented TD S4-100441 Evaluation methodology for EVS codec in the presence of packet loss and delay jitter, from Telefon AB LM Ericsson, ST-Ericsson SA
Comments / Questions: 
It was clarified that:

· this contribution proposes to use frame loss profiles for reference codecs if they do not have JBM and whether a candidate has JBM is to be decided in design constraints, though the EVS WI have objectives related to JBM.

· The 60 ms addition used in Annex of this contribution is a comfort margin, which could be modified to set the minimum performance requirement. 

Imre Varga (Qualcomm) supported the proposed methodology and conclusion.

Alan Sharpley (Dynastat) asked if the combination of objective and subjective listerning-only tests has been validated against subjective (conversational) methodology, which is accepted and recommended for JBM. It was clarified that this approach was used for VoIP testing in Rel7 (see TR 26.935).

The generation of error profiles was discussed, and it was pointed out that the group should liaise to the RAN groups and ask for valid error and delay profiles. It was noted that LTE has a lot of proprietary aspects so no single valid error profile would be valid for all cases.
Conclusion:
TD S4-100441 was noted.
Mr Hiroyuki Ehara presented TD S4-100465 Proposal on EVS performance requirements, from Panasonic Corporation
Comments / Questions: 
Some typos were pointed out (list of AMR-WB modes, 30% extra rate for requirements vs 15% for objectives).

It was clarified that:

· The proposals are starting point for discussion and BT was systematically avoided in this contribution to avoid issues with quality saturation, eg. the requirement with NWT for NB speech is not aligned with the EVS TR requested significant improved quality.

It was also noted that 'nwt  AMR-WB at 30% increased bit rate' brings issues as the reference codec is limited in terms of high bit rates and requirement in SWB are easier than in WB.
Bernhard Grill (Fraunhofer) stated that AMR-WB gives no quality for mixed content and music and is very easy to beat. It was recalled that the EVS clearly request to compare against existing 3GPP codecs 
Conclusion:
TD S4-100465 was noted.
Mr Stéphane Ragot presented TD S4-100470 Proposed EVS performance requirements, from ORANGE SA, Deutsche Telekom AG

Comments / Questions: 
The principle of requirements for the AMR-WB backward interoperable modes in EVS was clarified. It was suggested to set BT AMR-WB as requirements but specify which requirements apply in selection rules.

It was clarified that requirements for optional modes are provided as safety measures in case these optional features are provided, such requirements could be checked in characterization.

Anisse Taleb (Huawei) commented the G.719 has not been designed for robustness to packet losses and was not tested at 6 and 10% PLR.
The rationale for testing at 6 and 10% PLR was provided.
Conclusion:
TD S4-100470 was noted.
Mr Bernhard Feiten presented TD S4-100479 Listening tests concerning reference codecs for EVS, from Deutsche Telekom AG
Comments / Questions:
There were questions on the actual codec references (version of AAC-ELD, variable rate of SILK, availability of 64 kbit/s rate for G.718-SWB).
It was clarified that

· streaming codecs were voluntarily not included in the tests to focus on conversational codecs.

· Overall rate for SILK was found to be lower than presented

· 33 conditions were evaluated by splitting conditions over 3 screens

The influence of listening devices was also discussed, and it was commented that the quality of headphones and item presentation (eg. presentation on both ears, or monoaural) can affect scores and ranking of conditions.
Conclusion:
TD S4-100479 was noted.
Mr Harald Pobloth presented TD S4-100487 EVS design constraints and performance requirements- Stereo/Multi-channel operation, from ST-Ericsson SA, Telefon AB LM Ericsson

The performance requirement part of this contribution was presented.
Comments / Questions: 
It was clarified that the intention is to set performance objectives as stereo is an optional feature. Other ways, such as conditional requirements, were suggested.

Conclusion:
TD S4-100487 was noted.
5. Contributions to other EVS topics
The documents allocated to this section (S4-100462, S4-100501, S4-100502) were forwarded to SA4 plenary without presentation.

6. Joint editing of EVS P-docs
Anisse Taleb (Huawei) proposed to focus the editing of P-docs on design constraints, which was agreed.

The permanent document on design constraints from SA4#58 (S4-100384) was revised online. The outcome of this editing can be found in S4-100503.
7. EVS schedule review
The document allocated to this section (S4-100401) was forwarded to SA4 plenary without presentation.

8. Other business
None.
9. Close of the session: June 23, 21:30
The SA4 EVS SWG Chairman thanked all EVS SWG participants and closed the meeting.
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