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Executive Summary
The EVS SWG (44 participants) met for about 2 days, including ½ day of evening sessions during SA4#60. In total 17 input documents had to be dealt with. The EVS SWG produced one output document which is the updated permanent document (P-doc) on EVS design constraints (EVS-P4) in TD S4-100671.
Discussions took place on EVS design constraints only. Other EVS topics on the agenda (performance requirements, testing, schedule) were not addressed. Specifically, 6 input documents on performance requirements and one (already postponed) document on testing were postponed.to SA4#61, without presentation or with some parts presented.

One input document on the EVS project plan (TD S4-100558) is forwarded to SA4#60 plenary, without presentation in the EVS SWG.
1. Opening of the session: August 16, 16:15
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 in S4-100621R1 (shown in Annex 1) was reviewed and agreed, after adding S4-100625 in Agenda item 6.4 under the request of Mr Imre Varga (Qualcomm).
To allow editing in a step by step approach, the EVS Chairman displayed a table organizing  input contributions (see Annex 1) listed for Agenda Item 6.3 by design constraint parameter (audio bandwidth, number of audio channels, bit rates, etc.). It was agreed to present input documents using the suggested order.
3. Contributions to EVS Design constraints
Mr Anisse Taleb presented TD S4-100631 On Sampling rates and Audio Bandwidths support in the EVS codec, from HUAWEI TECHNOLOGIES Co. Ltd., Telefon AB LM Ericsson, ST-Ericsson SA, VoiceAge Corporation
Comments / questions: 
Mr David Singer (Apple) supported this contribution, suggesting possible informative examples for audio bandwidth if they are needed.

Mr Imre Varga (Qualcomm) discussed the rationale for the open bandwidth specification, asked why 48 kHz is proposed to be mandated given the FB is optional, and commented that the proposal suggests that resampling filters are part of the codec. Mr Daniel Sinder (Qualcomm) asked if the design constraint for delay would include delay imposed by implicit resampling. 

The following clarifications were provided:

· The proposal to define audio bandwidth in performance requirements/ testing documents is derived from SA4#59 offline discussions on specifying bandwidth by send and receive filters.

· The decoder audio bandwidth may be by default the same as the encoder one, however the idea of this contribution is to let select the output sampling rate at the decoder

· This contribution proposes a separation between sampling rate and bandwidth, the sampling rate support is independent from whether fullband is optional or not. The  sampling rate depends on an audio decoding chain and rendering.
· The desired coded audio bandwidth is a mandatory parameter which is part of the design constraint, especially to deal with interoperability cases when a given bandwidth (e.g. NB) is predetermined

· This contribution does not include delay in design constraint tables to account for implicit resampling.

Mr Bernhard Grill (Fraunhofer) did not see a reason for making 48 kHz output sampling rate mandatory, and felt this is up to the codec implementer to choose the output sampling rate, otherwise manufacturers operating the codec at e.g. 16 kHz would be forced to always upsample to 48 kHz.

Conclusion:

Text proposals were considered during the editing phase of the EVS-4 P-doc (see Section 6 of the present report). TD S4-100631 was noted.

Mr Stéphane Ragot presented TD S4-100633 Comments and proposals on EVS design constraints, from ORANGE SA
Comments / questions: 

- Part dealing with Sampling rates and Audio bandwidth:
Mr Markus Schnell (Fraunhofer) asked how to derive frequency masks. It was clarified that frequency masks could be taken from ITU (e.g. MIRS, FLAT, MSIN for NB) or defined in SA4 if not available in ITU-T STL.
Mr Imre Varga (Qualcomm) commented that with the proposal a candidate would have to know the test plan before committing, and the test plan would have to be approved before such commitment.
- Part dealing with Bit rates:
Mr Imre Varga asked the motivation for the 128 kbit/s bit rate and Bernhard Grill (Fraunhofer) asked whether this bit rate of 128 kbit/s was for mono or stereo. It was clarified that the highest bit rate of G.719 (128 kbit/s) was taken here as a reference, targeting here transparency, and this rate of 128 kbit/s is for mono.
Mr Daniel Sinder (Qualcomm) commented that it is not clear what bit rate is needed to achieve transparency (this high end could be open ended), and performance requirements could allow for the possibility that this bit rate could be high, but in some cases a candidate could achieve transparency at a lower bit rate.
Mr Harald Pobloth (Ericsson) commented that it is likely to find a signal for which the coder is not transparent at 128 kbit/s. Mr Bernard Grill (Fraunhofer) noted that there are solutions for such quality problems, e.g. BS.1116.
- Part dealing with Delay:
It was clarified that the margin for the low delay mode is expected to be inferior to 5 ms. Mr Bernhard Grill (Fraunhofer) commented that in such case the delay difference between the two delay modes (30 ms / 40 ms) would not make a large quality difference.
Mr Minjie Xie (ZTE) asked if there is a problem of interoperability with AMR-WB if a delay margin is given for AMR-WB interoperable modes. It was clarified that for AMR-WB interoperable modes the extra delay could be used either at the encoder (lookahead) or the decoder. Furthermore, it was clarified that the figure of 40 ms is taken from the delay of existing codecs such as G.722.1C.

- Part dealing with Complexity:
It was clarified that the proposal is based on the idea that complexity is an important constraint  for several reasons, including the evidence of complexity from existing superwideband codecs (G.722.1, G.719, …), the need for EVS to be competitive, the variety of applications (terminals, gateways, conference servers…) and the use of low complexity codecs (G.729A vs G.729).

Mr Bernhard Grill (Fraunhofer) commented that G.719 has low efficiency compared to AAC-ELD and extra delay should be allowed for a good efficiency/quality trade off.
Mr Hiroyuki Ehara (Panasonic) commented that complexity should be realistic and referred to a Panasonic contribution from a previous meeting suggesting to avoid too high complexity, and avoid the need for expensive DSP on terminals.
- Part dealing with PLC:
No comments

Conclusion:
Text proposals were considered during the editing phase of the EVS-4 P-doc (see Section 6 of the present report). TD S4-100633 was noted.
Mr Harald Pobloth presented TD S4-100637 EVS Stereo/Multi-channel operation – design constraints and performance requirements, from Telefon AB LM Ericsson, ST-Ericsson SA
Comments / Questions: 
Mr Anisse Taleb (Huawei) acknowledged the use cases for stereo rendering (handsfree…) and requested to clarify details of stereo rendering and capture in mobile terminals (nature of signals, data, etc.). It was clarified that only use cases were considered in this contribution, the proposed design constraints do not deviate from TR that mentions optional stereo support.

A discussion took place on the respective benefits of stereo compared to extended bandwidth from a user perspective. It was also clarified that switching between modes (mono, stereo) was not described in this contribution.
The restriction of stereo to WB and above was also discussed. Mr Daniel Sinder (Qualcomm) suggested to break the design constraint per bandwidth with 'may' to avoid rejecting the feature if for instance stereo is provided in SWB/FB but not in WB. Mr Craig Greer (Samsung) and Ms Holly Francois (Motorola) supported the idea of this contribution, with 'shall' for WB stereo, SWB stereo, and if FB, FB stereo.
Mr Bernhard Grill (FhG) found that it better to spend bit rate for SWB mono than for WB stereo and did not want to burden the codec with features that are not used in the end.

Conclusion:
Text proposals were considered during the editing phase of the EVS-4 P-doc (see Section 6 of the present report). TD S4-100637 was noted.
Mr Nobuhiko Naka presented TD S4-100559 Further Information and Proposals on EVS Design Constraints, from NTT DoCoMo Inc., NTT
Comments / Questions: 
- Part dealing with Bit rates:
The following clarifications were provided:

· Flexibility around the proposed rates is allowed, e.g. 24.4 could be replaced to 23.85 kbit/s for matching a particular TBS.
· No highest bit rate limit is proposed, however the number of operating points should be as minimal as possible

· Other operators may want to use other bit rates than 12.2 and 24.4, but it should be bit rates fitting TBS and minimizing padding.

Mr Imre Varga (Qualcomm) commented that the objective is to reuse existing TBS and not bit rates (given the EVS payload format is unknown), and stated that it is sufficient to require that EVS is designed so that existing TBS can be reused.

Mr Harald Pobloth stated that for higher bit rates the TBS constraint is less important.
Mr Anisse Taleb (Huawei) emphasized that assumptions are made about payload format, compression, etc. with TBS for the payload format of AMR and AMR-WB

A discussion took place on whether to define TBS or bit rates for selection for proper comparison.

- Part dealing with Delay:
Mr Milan Jelinek (VoiceAge) commented that the delay of ITU-T G.718B is to a large extent due to the embedded structure of this codec.
Mr Anisse Taleb (Huawei) asked how 50 ms was calculated from the total end to end delay for conversational services. It was clarified that this figure was derived from internal implementations of LTE.
Mr Stéphane Ragot (Orange) commented that the 50 ms figure is a significant relaxation compared to existing 3GPP conversational codecs and asked how it is compatible with the EVS TR. It was clarified that this delay allows the same real time voice service as the existing one, with same end to end delay but better service than with AMR or AMR-WB.
- Part dealing with Complexity
No comments
- Part dealing with PLC
It was clarified that the current PLR operation point of AMR is much lower than 3% but the 3% PLR is suitable for EVS codec. The EVS Chairman commented that the 3% PLR is not a design constraint for the codec and should be part of performance requirements.
Mr Imre Varga (Qualcomm) preferred to see realistic LTE patterns in LTE rather than PLR.
- Part dealing with JBM:
The following was clarified:

· the proposal is to use loss/rate profiles from LTE and EPS, including radio access network and core network, and this proposal excludes delay introduced by bit reservoir for VBR operation
· JBM should not be mandatory, the candidate should provide JBM.
- Part dealing with Noise reduction
It was clarified that the NS proposal is similar to JBM proposal, but with 'may' for support of NS.

Mr Harald Pobloth (Ericsson) recalled that NS was considered at SA4#59 as very individual to acoustics of terminals, very suited in hands of terminal manufacturer.
Mr Imre Varga (Qualcomm) stated that NS is a useful element, and for testing suggested to use a generic NS irrespective of coder candidates.
Mr Stéphane Ragot (Orange) recalled that AMR-WB design constraints had a requirement to have NS turned off, and suggested to repeat this constraint to avoid difficulties in coder selection. Mr Jari Hagqvist (Nokia) supported this suggestion, and commented that NS is up to manufacturers.
Conclusion:
TD S4-100559 was noted.
Mr Harald Pobloth presented TD S4-100636 On EVS Design Constraints, from Telefon AB LM Ericsson, ST-Ericsson SA
Comments / questions:

- Part dealing with Bit rates:

Mr Daniel Sinder (Qualcomm)  asked how flexible bit rates could be for non interoperable modes (e.g. 12.3 kbit/s instead of 12.65 kbit/s) and argued that with regard to LTE compatibility AMR-WB bit rates may not fit as the RTP payload is likely to be different. 
It was clarified that the proposed rates do not exactly fit in TBS (there is some margin which varies depending on TBS) and some assumptions have to be made to derive bit rates.
Mr Daniel Sinder (Qualcomm) suggested requiring that existing TBS should be used, noting that there are TBS that are not covered by the proposed rates. Mr Imre Varga (Qualcomm) commented that usual approach is to define bit rate ranges.
Mr Stéphane Ragot (Orange) commented that there is risk to select a codec with bit rates based on assumptions, if it is found a posteriori that these assumptions are not valid due to the payload format. It was recalled that 3GPP SA4 does not specify the payload format.
Mr Anisse Taleb (Huawei) agreed on the proposal to set bit rates from testing, and considered that a deviation from a couple of kbit/s would not be a show stopper for EV.S

Ms Holly Francois (Motorola) supported the proposed bit rates as a reasonable starting point, based on the fact that AMR and AMR-WB bit rates will be dealt efficiently in LTE.
Mr Daniel Sinder (Qualcomm) recalled that the bit rates will only be transported efficiently if AMR-WB overhead is the same and suggested that candidates are submitted with proposed RTP header. 

Mr. Harald Pobloth (Ericsson) commented that setting bit-rates in the design constraints is beneficial for comparing different candidates in testing since it ensures that all of these operate on equivalent rates.

The possibility to change TBS (that are frozen) was also discussed.
- Part dealing with Delay:

Mr Bernhard Grill (Fraunhofer) asked how the 2 ms and 16 ms figures were derived. It was clarified that 16 ms allows two HARQ retransmission intervals, while the 2 ms proposal is open for discussion.
Mr Anisse Taleb (Huawei) asked to keep the delay figure for AMR-WB interoperable modes as low as possible with some tiny relaxation… 

The relationship between delay and modes (e.g. low delay/high rates vs high delay/low rates) and the delay switching were also discussed.

- Part dealing with RTP payload format:
None (let alone minor clarification).
- Part dealing with Rate switching:
It was clarified that rate switching includes bandwidth switching. Mr Yusuke Hiwasaki (NTT) commented that care should be taken as switching between too much different bandwidth can give artifacts.

The following clarifications were also made:

· the proposal is to define a set where such switching is seamless.
· rate switching on a frame basis is not encouraged

· big rate changes could be possible, but for certain changes the switching should be seamless

Mr Anisse Taleb (Huawei) commented that  from the TR the codec should support rate adaptation and the first part (first sentence) of the proposal was agreeable for Huawei.
Mr Stéphane Ragot (Orange) also supported the first part, but suggested to specify seamless switching in performance requirements.
Mr Bernhard Grill (Fraunhofer) supported the switching capability, however saw problems with entire bit rate range (e.g. from 4.75 kbit/s to 128 kbtit/s) and therefore disagreed with the 'entire rate span'.
- VAD/DTX part:

It was clarified that the '39 bits' for SID is motivated to fit into one of the TBS. Mr Anisse Taleb (Huawei) commented that 39 bits correspond to AMR SID frame size, for AMR-WB this is 40 bits. 

Mr Daniel Sinder (Qualcomm) commented that the payload format for EVS is unknown.

- VoIP support:

Mr Daniel Sinder (Qualcomm) proposed to rename the parameter as 'PS support' (IP transport irrelevant).

It was clarified that the proposal is to specify JBM as an informative part (similar to proposal by NTT DoCoMo and NTT).

Mr Stéphane Ragot (Orange) recalled that JBM shall be provided according to the EVS WID.

Conclusion:

There was no agreement on the first sentence for rate switching; however, there will be a design constraint on rate switching, the text is open. 
It was agreed that the first bullet of the VAD/DTX section would be in the design constraints. It was agreed that the design constraint would have text that mandates the codec to contain JBM. Packetization/depacketization was judged necessary for the realization of JBM.
TD S4-100636 was noted.

Mr Anisse Taleb presented TD S4-100629 Delay considerations for the EVS codec, from HUAWEI TECHNOLOGIES Co. Ltd.
Comments / questions:

Mr Stéphane Ragot (Orange) asked if delay figures could be provided. It was clarified that both delays should be conversational delays.

Mr Bernhard Grill (Fraunhofer) saw the two delay constraint as a nice feature to have, but found it hard to agree on two delays, due to increased testing and potential implementation costs with too much functionality.
The switching between delay modes was discussed, including one use case (conferencing with MCU mixing) and in relation with JBM. 
Conclusion:

Text proposals were considered during the editing phase of the EVS-4 P-doc (see Section 6 of the present report). TD S4-100629 was noted.
Mr Markus Schnell presented TD S4-100618 Complexity Considerations, from Fraunhofer Gesellschaft
Comments / questions:

Mr Anisse Taleb (Huawei) considered that codecs such as G.719 (21 WMOPS in 2008) were missing, did not see the prediction as valid if codecs such as G.719 are introduced, objected to including AMR-WB+ and AAC+ which are not conversational codecs, and noted that for AMR-WB year of deployment is more relevant. Furthermore, Mr Anisse Taleb (Huawei) commented that Moore law doesn't apply to mobile platforms which are tight to batteries. These comments were answered as follows:
· Devices are more powerful
· This contribution shows only the complete line of 3GPP codecs (incl. AMR-WB+ and AAC+) 
Mr Craig Greer (Samsung) stated that codec complexity cannot be scaled as processing capability. 
Mr Bernhard Grill (Fraunhofer) commented that semiconductor experts will put the coder in chips, and as for power consumption radio interface is the dominant factor, with little effects from the codec itself.
Conclusion:

TD S4-100618 was noted.
Mr Imre Varga presented TD S4-100623 EVS Design Constraints for Complexity, from Qualcomm Incorporated

Comments / questions:
It was clarified that the complexity of additional (optional) functionalities would be much less than the core part.

Mr Harald Pobloth (Ericsson) supported the concept of 3 categories with setting requirements for mandatory parts, and asked to clarify what are exactly optional parts.
Mr Anisse Taleb (Huawei) was unsure about which optional parts were really agreed (e.g. JBM, NS, …) to account for complexity.
Mr Bernhard Grill (Fraunhofer) commented that the difference of 10 WMOPS between mandatory and optional parts did not allow for dual mono.
Conclusion:
TD S4-100623 was noted.

Mr Anisse Taleb presented TD S4-100630 Evaluation methodology, Requirements and Test conditions for EVS VAD, from HUAWEI TECHNOLOGIES Co. Ltd.
Comments / questions:
It was clarified that the idea is to have a tradeoff between CRB and quality. 
Mr Harald Pobloth (Ericsson) supported the idea of have two VAD modes, as some operators may focus on capacity, others on quality.

Mr Daniel Sinder (Qualcomm) stated that efficiency will be supported by bit rate adjustement Qualcomm proposed that the candidate should be submitted with their own VAD mechanism and it is up to candidates to optimize operating points. Mr Daniel Sinder (Qualcomm) did not see a need to set a design constraint with several VAD modes, and stated it is better to specify the performance (quality modes).
Conclusion:

TD S4-100630 was noted.

Daniel Sinder presented TD S4-100625 Variable Bit Rate Coding in EVS, from Qualcomm Incorporated, AT&T
Comments / questions:
Mr Jari Hagqvist (Nokia) stated that, despites an advantage of quality for a given (average) bitrate, VBR may bring problems in terms of higher maximum bit rate.

The following clarifications were provided:

· With VBR other tradeoffs may be achieved, not just quality/bit rate tradeoff. Qualcomm studied the impact of higher peak rates on limited time with regard to capacity over time
· The additional delay is for LTE SPS (additional scheduler delay due to packet size changes), but not for all networks. The additional delay is varying.

· The equivalence of delay/FER will depend on delay/loss profiles of the network

Mr Tomas Frankkila commented on the potential impact of VBR (higher bit rates) coverage, given that larger packets get segmented resulting in extra delay and more late losses. Mr Daniel Sinder (Qualcomm) stated that occasional packets with higher peak rates would be less impactful than fixed rate at higher rate.
Mr Bernard Grill (Fraunhofer) reported 10% efficiency gain for VBR operation of AAC-ELD in conditions similar to the Deutsche Telekom experiments presented at SA4#59, and supported a VBR option.
Mr Craig Greer (Samsung) stated that delay, FER, etc. can be traded on LTE and it is important to conduct an 'apple to apple' comparison between fixed rate and VBR. 

Some companies made some claims on VBR efficiency based on internal simulation results. 
Conclusion:

TD S4-100625 was noted.

Harald Pobloth presented TD S4-100635 On the suitability of source controlled variable-rate coding for VoIP over LTE, from Telefon AB LM Ericsson, ST-Ericsson SA
Comments / questions:
Mr Nikolai Leung (Qualcomm) commented that UL is the limiting link for VoIP only voice users, while in LTE data traffic in DL can be heavy motivating ECN. According to Qualcomm, there is benefit to VBR for DL and DL is another thing to look at.
Mr Nikolai Leung (Qualcomm) stated that it is possible to have SPS with a lower rate and use dynamic scheduling occasionally for larger packet sizes.  Mr Harald Pobloth (Ericsson) asked for simulation results.
The change of scheduling (SPS vs dynamic) depending on packet size was discussed.
Mr Daniel Sinder (Qualcomm) stated that the VBR example provided in this contribution is an example of suboptimal VBR design, and clarified that Qualcomm believes delay can be optimized, with return in other areas (FER, …) and capacity can outweigh costs of this additional delay. 
Mr Harald Pobloth (Ericsson) noted that the example provided is not claimed to be optimal and is meant to illustrate impacts of VBR without exactly quantifying these. He noted that there are several dimensions to the VBR issue and didn't think text on VBR could be accepted.
The EVS Chairman commented that VBR is related to bit rates, which are still open.

Mr Imre Varga (Qualcomm) emphasized that the proposal is about the concept of VBR and not bit rates, and proposed to mandate both fixed-rate and VBR.

Mr Harald Pobloth (Ericsson) was not sure about the impact of VBR and asked for investigations. Mr Anisse Taleb (Huawei) noted there are input contributions with conflicting conclusions about VBR, and asked to keep the issue open at this meeting to check all arguments.

Conclusion:
It was noted that the proposal of VAD/DTX/CNG was already covered in discussions related to other inputs.
TD S4-100635 was noted.

4. Contributions to EVS Performance requirements
The documents allocated to Agenda item 6.4 (S4-100624, S4-100625, S4-100630, S4-100638) were postponed to SA4#61, without presentation.
5. Contributions to other EVS topics
The input document S4-100462 postponed from SA4#59 was further postponed to SA4#61, without presentation.
6. Joint editing of EVS P-docs
The input document S4-100632 corresponding to the EVS-3 P-doc (performance requirements) was postponed to SA4#61, without presentation.

The permanent document on design constraints from SA4#59 (S4-100384) was revised online. The editing was organized step by step by considering each design constraint parameter listed in the Table in Annex 1 of the present report. The outcome of this editing can be found in S4-100671.
For the design constraint Qualcomm proposed a compromise (low delay for AMR-WB interoperable modes, high delay for other modes) and what was edited is just half of the compromise. The text edited is just half of what was acceptable for QC. The related may have to be removed if the compromise is not OK.
For the design constraint on complexity the principle of separating AMR-WB interoperable modes and other modes of EVS was agreed.  It was also common understanding that PLC shall be part of the codec.
7. EVS schedule review
The input document on EVS schedule (S4-100558) was forwarded to SA4 plenary without presentation.

8. Other business
Mr Imre Varga (Qualcomm) requested the EVS Rapporteur to prepare an update EVS schedule for the discussion in EVS plenary.
9. Close of the session: August 19, 19:40
The SA4 EVS SWG Chairman thanked all EVS SWG participants and closed the meeting.
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