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1. Opening of the session: June 22, 14:10
The SA4 EVS SWG Chairman, Stefan Bruhn (Ericsson), opened the EVS SWG meeting and recalled the schedule for the EVS SWG. Stéphane Ragot (Orange) was appointed Secretary of the SA4 EVS SWG.
2. Approval of the agenda and registration/allocation of documents
The agenda in TD S4-080495R1 (including 8 input documents on the study item) was approved – see Annex 1. The input contributions were first presented and discussed. Then, the SA4 EVS Chairman asked about the best approach to address all proposals. Orange and Huawei supported to prepare a revised TR merging all proposed changes. Therefore an additional document (TD S4-080531) was prepared by the SA4 EVS Chairman as a basis for discussion. 
3. Progress on the TR
Below is a summary of discussions on input contributions followed by a summary of discussions on TD S4-080531.
Mr Hiroyuki Ehara presented TD S4-090435 Proposal on requirements for enhanced voice codecs for the evolved packet system (EPS), from Panasonic Corporation
Comments / Questions: 

It was clarified that the intention of the proposal on 'transcoding performance' is to have some capability to transcode in the coded domain (at parameter level, without going to PCM). This functionality would include bitstream interoperability with some existing 3GPP codec, yet the proposal does not limit to bitstream interoperability.

Questions were raised on the actual subjective quality effect of the noise reduction used in G.718 for parameter estimation. Panasonic clarified that they have no strong opinion on including noise reduction in EVS or not. 

Panasonic further clarified that the bit rate proposals are just for mono wideband speech services, not for SWB or stereo. The EVS Chairman invited the EVS SWG to formulate bit rate requirements making connections to the delay, so as to compare two codecs at equal resource consumption.
Panasonic proposed to specify capture/presentations of audio channels in case stereo/multichannel. The EVS chairman pointed out an ambiguity with the support of stereo, which could be at the system level or at the codec level.
Panasonic also clarified that the 'conversational applications' proposed as quality references are conversational codecs, such as ITU-T G.722, G.722.1C. 
Qualcomm pointed out that the salient point in Panasonic's proposed quality requirements is that EVS shall be better than commercially available. It was commented that the proposed wording on quality may be extended to ensure that codecs are compared with similar grounds (bit rate, transmission resources, frame size, etc.).
Conclusion:
TD S4-090435 was noted.

Mr Hervé Taddei presented TD S4-090430 Requirement proposals for EVS codec, from HuaWei Technologies Co., Ltd
Comments / Questions: 

Qualcomm asked if the proposed improvements of AMR and AMR-WB are part of EVS. Huawei clarified that it could be an independent activity, the focus could be on AMR-WB.
Nokia commented that in terms of bitrates, 12 kbit/s SWB is quite low and asked how other bit rates can fit in the LTE radio interface. The EVS Chairman recalled that at SA4#53 this issue of optimization for LTE was discussed and Nokia took an action point to provide inputs. Huawei clarified that they see the first operating SWB point at 12 kbit/s, which could be a fallback bitrate similar to AMR-WB 8.85 kbit/s.
The proposed requirement on backward compatibility generated some discussion. Some companies believed that the quality bar for backward interoperable operation should be lower than the bar for non-interoperable operation. Or, the bar could be the same in case two codecs are in tandem, with scenarios of transcoding from EVS to other codecs (e.g. AMR-WB) assuming codec negotiation is not possible. Qualcomm commented that whatever the scenario the quality bar should be the same for backward interoperable or non interoperable.

Orange pointed out that it is premature to define detailed codec requirements as proposed by Huawei for the EVS study item.

Regarding complexity ST-Ericsson felt it premature to set hard limits. Huawei then asked to clarify the meaning of ' commensurate with the gain in quality of user experience ' in the TR as this seems to set no maximum limit on complexity. Fraunhofer commented that complexity is a second line argument coming after quality and long term growth potential, as long as the codec is implementable. AT&T commented that complexity is not one of the key goals, setting hard limits could limit future technology evolution.

As for robustness, Qualcomm expressed support that EVS codec be robust and invited to test EVS in an end to end scenario to evaluate the various tradeoffs, with realistic errors and losses.
The EVS Chairman recalled that one related aspect is adaptation (see Samsung contribution at this meeting) and summarized that the progress in EVS SWG is not sufficient yet to specify exact bit rates, packet loss rates or other hard figures. 

Conclusion:
Following the presentation of this contribution, the complexity requirement in the TR was discussed. 
No change on complexity for the TR could be added. However it was agreed that the EVS SWG would have a clear specification (in a measurable way) of what is exactly meant by ' commensurate with the gain in quality of user experience ' in the subsequent work item phase of EVS.

The proposal to have parameterized complexity got some support. It was agreed to come back to the TR and to consider adding a sentence on flexible/scalable complexity.
TD S4-090430 was noted.

Mr Stéphane Ragot presented TD S4-090469 Use case and benefits for bitstream interoperability between EVS and legacy AMR-WB codecs, from ORANGE SA, Telecom Italia S.p.A.
Comments / Questions: 

Qualcomm asked how AMR-WB improvement is linked to EVS. Orange clarified that bitstream interoperable extensions of coders can bring improvements to a core codec as by-product; All improvements foreseen for EVS (e.g. stereo or SWB) cannot be brought only by bitstream interoperable improvements of AMR-WB  encoder/decoder, and Orange does not want to fragment the realization of voice service enhancements in a separate activity than EVS, they think EVS is the right place for an improvement of AMR-WB as the decision on bitstream interoperability had not been made yet. 
AT&T and Qualcomm considered that the use case of end to end transcoder free AMR-WB operation in cross connect scenarios with non-3GPP systems is not valid, based on the decision at SA plenary that non 3GPP accesses are not in the scope of EVS. Huawei commented that it is difficult to assume that AMR-WB will be supported in non 3GPP networks, and fixed networks use G.729, G.722… 

Nokia recognized the benefit for improved AMR-WB, as phones are being shipped with AMR-WB and there will be a big population of phones with AMR-WB, so improved EVS with AMR-WB modes is a very valid context. ST-Ericsson also commented that they ship AMR-WB in phones using their mobile platform such as Sony Ericsson.
T-Mobile commented that they are deploying AMR-WB and they support the two use cases presented by Orange to enhance the deployment in future.
Huawei agreed with the improved AMR-WB proposal (which is a proposal they made at SA4#53).
Questions were raised on the handling of an improved AMR-WB part in the EVS codec. ST-Ericsson clarified that a similar situation exists with AMR12.2 and EFR: AMR12.2 is an allowed implementation of EFR. Qualcomm then asked if this feature of AMR had anything to do with interoperability with EFR, as terminals added AMR to EFR implementations do not replace EFR.  ST-Ericsson explained that there are implementation of TrFO between AMR12.2 and EFR including some operation on the SID. 
Conclusion:
TD S4-090469 was noted.

Mr Daniel Sinder presented TD S4-090491 Assessment of Arguments for Bit-stream Interoperability of EVS with AMR-WB, from Qualcomm Europe S.A.R.L., AT&T
Comments / Questions: 

VoiceAge asked what is meant by 'it is inconclusive whether improvements are measurable' in Sec. 2.1 of the contribution and recalled VoiceAge provided results at SA4#53 on AMR-WB interoperable modes in G.718 showing significant improvements over AMR-WB in FEC conditions (0.65 MOS in one lab and 0.97 in other lab).
Qualcomm commented that the results from G.718 are anecdotal and were discussed in length; the point is that there is a possibility of bugs or dropped calls when vendor remove a stable AMR-WB implementation. The possibility of dropped call may not be worth 1 MOS improvement.
VoiceAge commented that there are bugs fixed for each codec, but when the codec is starting being deployed the version is already stable, and did not understand how 1 MOS improvement can be negligible; if 1 MOS was felt negligible, how could we justify a development of a new codec?
Qualcomm clarified that the contribution is not so much whether an improvement can be achieved, but the constraints on improvement in case of bitstream interoperability.
AT&T commented that what is more important than MOS difference is instability problems, stability is important. The instability that would bring a new codec was debated. AT&T commented that disabling or removing AMR-WB from the terminals to use EVS is source of instability. Such problems are serious and will influence decision whether to deploy a codec or not. It was asked in what sense these problems would be different in case of a non-interoperable solution.
Orange commented that one problem to be addressed in EVS is more the heterogeneity of terminals and networks with interaction with legacy, and bitstream interoperability is one solution to this problem.

ST-Ericsson had several comments and disagreed on several statements made in the contribution (assumption that PS to CS handover will not occur repeatedly, limited number of frames impacted in renegotiation and insertion of transcoding function, benefits in conferencing use case). Overall ST-Ericsson believed that the contribution is minimizing the impacts of a non-interoperable coder. 
Qualcomm stated that there is an opportunity to improve capacity significantly, but bitstream interoperability imposes constraints on capacity as well; moreover they do not believe that legacy AMR-WB will be displaced by EVS.
St-Ericsson gave the example of AMR12.2 that is an allowed implementation with improvements over EFR, with TrFO  between UTRAN AMR and GERAN EFR thanks to bitstream interoperability. There are transcoder free operations that avoid transcodings which contradict the statements of this contribution. 
Conclusion:
TD S4-090491 was noted.

Mr Kyunghun Jung presented TD S4-090393 Requirements on Adaptation for EVS, from Samsung Electronics Co., Ltd.
Comments / Questions: 
Samsung clarified that the goal of the contribution is not to forget the aspects of adaptation in EVS; if EVS is delivered without adaptation considerations, it will take few years before EVS is used in MTSI.
Questions were raised on the way to handle this requirement.

The EVS Chairman explained that the TR could be specific that there could be rates or modes for adaptation in the bitrate section, while in the performance we could add that there could be seamless switching between modes.
Conclusion:
It was agreed to address the aspect of adaptation in the TR.
TD S4-090393 was noted.

Mr Daniel Sinder presented TD S4-090492 On Stereo and Multi-Channel Support in EVS, from Qualcomm Europe S.A.R.L.
Comments / Questions: 

Fraunhofer commented that if stereo is not supported it could result in increased complexity (e.g. double the complexity for a generic dual mono); EVS could use advanced methods for stereo transmission and quality wise there could be limitations if stereo is a separate tool. Moreover Fraunhofer explained there could be issues with different frame lengths in mono/stereo coders.
The EVS chairman and pointed out that it is not clear what should be optional: dedicated stereo capability at codec level or feature at system level? From service perspective, it could be beneficial to provide more than one channel for the user QoE. 

Motorola pointed out that stereo does add very much, stereo reduces listener fatigue, improve listener ID, etc.… if stereo is not recommended, EVS will end up with no stereo but dual mono means twice bit rate in terms of efficiency.

Fraunhofer asked to consider the competitiveness of EVS and added that dual mono is not always good, for instance due to unmasking effects.

Orange proposed to recommend stereo with 'should', they see a benefit of stereo from a service point of view.
The EVS Chairman summarized that evidence was requested on the benefits of stereo 

Qualcomm stated that EVS will have mono anyway, and if further study is conducted the work on stereo would have to occur as a second of phase of EVS.
AT&T pointed out that this contribution is not proposing changes in the TR, and the TR does have stereo/multichannel in place.
Conclusion:
TD S4-090492 was noted.

Mr Imre Varga presented TD S4-090493 Proposed Revisions to draft TR 22.813 v. 0.9.3, from Qualcomm Europe S.A.R.L.
Comments / Questions: 

There were no comments / questions.

The update of TR was postponed till the discussion of TD S4-080531. 
Conclusion:
TD S4-090493 was noted and proposals will be inserted in TD S4-080531.

Mr Frédéric Gabin presented TD S4-090494 Progress of EVS TR, from Telefon AB LM Ericsson, ST-Ericsson (France) SAS

Comments / Questions: 

There were no comments / questions.

The update of TR was postponed till the discussion of TD S4-080531. 
Conclusion:
TD S4-090494 was noted and proposals will be inserted in TD S4-080531.
Mr Stefan Bruhn presented TD S4-090531 Progress of EVS TR, from the 3GPP SA4 EVS Chairman
Comments / Questions: 
In section 6.1.1 (Audio Bandwidth), support of narrowband:
Nokia preferred to restrict the audio bandwidth to wideband and above, as narrowband has a very good toolbox. Orange stated that introducing a new non-interoperable narrowband codec can cause interoperability problems.
Qualcomm indicated that in the EVS WID there no particular bandwidth constraint, but coding efficiency is needed. 

Orange commented that the whole set of codec requirements have to be consistent, wideband should be supported due to AMR-WB bitstream interoperability and improvement; but narrowband and wideband are different things; in the wideband case the proposed bitstream interoperability does not create interoperability issues contrary to a new non-interoperable narrowband coder.
Huawei commented that narrowband bandwidth (300-3400 Hz) could be larger, and asked to provide evidence that there is a space for improvement over AMR in narrowband. However, Huawei added that they have no concern with the support of narrowband, if operators want it.
Qualcomm stated that narrowband gives an opportunity to address concerns on efficiency, much lower rates can be offered by maintaining QoS, with better spectral efficiency and performance of FEC. Orange asked to take interoperability with legacy into account. Qualcomm clarified that codec negotiation is the way interoperability is handled, and bitstream interoperability is an unnecessary constraint.
ST-Ericsson noted that they did not see new information at this meeting which would support the support of narrowband and welcomed further input on that; if narrowband is to be considered interoperability with AMR is required, but they believe gain would be fairly limited, so they would like evidence of capacity gain on LTE.
Qualcomm commented that evidence has been presented by Motorola and another company in SA1 and SA4 with capacity gains.
VoiceAge commented on bitstream interoperability of SWB vs WB and WB vs NB: the bandwidth of 300 – 3400 Hz covers a small part of speech spectrum; for wideband there are codecs based on NB extended bandwidth but performance was limited. The situation is not the same for WB extended to SWB, where most spectrum perceptually important is already coded by the WB part, so the loss of efficiency when going from WB to SWB is minor if the interoperability is maintained. 
In section 6.1.1 (Audio Bandwidth), support of fullband:

Fraunhofer proposed to keep fullband optional, as fullband is not difficult once SWB is there, and Fraunhofer had a proposal to go directly to do fullband. Huawei supported fullband as an option, which they proposed in the previous meeting; for music there may be some benefits with fullband. 
Orange commented that the narrowband and fullband are not the same thing. Fullband is something that is not available in current 3GPP conversational services and Orange has already proposed optional support of fullband to improve QoE.
Panasonic commented that SWB may be sufficient for conversational applications but they can live with the optional support for fullband.
In section 6.1.2 (Number of audio channels):
Huawei explained that they have the same position as Panasonic, they would like to define how stereo/multichannel capture/presentation can be achieved in mobile environment, otherwise it is difficult to define requirements. Qualcomm also supported the addition proposed by Panasonic.
Orange commented that the Editor Note from which the Panasonic is derived could be kept, as this invites for inputs on details on capture/presentation; moreover there is also content (mixed content and music) which would not require the specification of capture. Panasonic commented that the specification of more details on stereo capture/presentation could be time consuming and there are also use cases such as live music sharing for which capture is relevant. 

AT&T commented they want to keep the existing text on stereo with 'may' for stereo/multichannel.
Orange supported to set 'should' for stereo. Motorola did not see an issue with stereo capture/presentation, there are lots of stereo equipments, and stereo for speech is useful for the conference case.
Ericsson viewed a clear benefit for conferencing, there are references that clearly show that there is a definite gain for conferencing use case, in their view EVS is about lifting the quality of what is possible in 3GPP, which motivates a 'should'.
Qualcomm commented that no evidence for real benefit of stereo were brought at the last meeting, so they supported a 'may'. Today, dual microphones are mostly for noise suppression. The references provided in TD S4-090494 show some gain for the case of competing talkers, but that dual-microphone noise reduction would likely be even more beneficial in this scenario. 

In section 6.1.3 (Bit rates):
Nokia commented on the Huawei proposal that it is premature to set bit rates.
Ericsson stated that the progress in EVS does not allow to set bit rates yet, they proposed to be more open; they expect further inputs in the course of the work item, to see what bit rates are reasonable

Huawei asked whether AMR-WB bit rates can be used.

Orange supported a high level definition of bit rates as in the Ericsson proposal. AT&T noted the Ericsson proposal gives a wide statement, but had no objection. Samsung confirmed that their proposal on codec adaptation was captured in the Ericsson proposal.
Conclusion:
The EVS Chairman summarized that there was no consensus on adding the support of narrowband or removing the support of fullband. The proposed narrowband support may be possible for some companies given there is more motivation given for this.

The EVS Chairman summarized that there was no consensus to change the support of stereo from 'may' to 'should' and more evidence is needed to show that stereo should be there in EVS; inputs could address the conferencing use case, the content use case (ring back tones, …), and stereo in two-party communication (e.g. stereo microphones).

The first paragraph of the Ericsson proposal was agreed to be added to the TR.

AT&T requested to add an editor's note invited further inputs to later expand the bit rates section. 

The EVS chairman clarified that what is needed is inputs motivated by evidence, rather than just proposing rates, e.g. to show what bit rates would be compatible so that we have high capacity operation in LTE.

TD S4-090531 was revised in TD S4-090532 which contains the latest version of the TR with the agreed revisions.

4. Other business
None.

5. Close of the session: June 25, 11:00
The SA4 EVS SWG Chairman, Stefan Bruhn (Ericsson), thanked all EVS SWG participants and closed the meeting.
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