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Executive Summary
During SA4#61, the EVS SWG (40 participants) met for about 2 days, including one evening sessions. In total 29 input documents had to be dealt with, but only a subset was covered (see list of documents in Annex 2 of the present report).

Discussions took place on EVS design constraints only. Other EVS topics on the agenda (performance requirements, testing, schedule) were not addressed. The EVS SWG produced one output document which is the updated agreed permanent document (P-doc) on EVS design constraints (EVS-P4) in TD S4-100887.
It was requested to review the EVS project plan (EVS-P2) in SA4 plenary. One input document on the EVS project plan (TD S4-100837) was forwarded to SA4#61 plenary, without presentation in the EVS SWG. 
1. Opening of the session: November 8, 15:40
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 S4-100769R2 (shown in Annex 1) was reviewed and agreed after fixing the document allocation.  There was no objection against taking the two late documents (S4-100766, S4-100787).

The EVS Chairman displayed a table organizing inputs to Agenda item 6.3 by design constraint parameter (see Annex 1). It was agreed to consider inputs with this split approach.

3. Contributions to EVS Design constraints
Mr Byung Suk Lee presented TD S4-100720 Comments and Proposals on EVS Design Constraints, from LG Electronics Inc.
Comments / questions: 
- On Sampling rates/Audio Bandwidth:
It was clarified that this contribution proposes a simpler text. Mr Harald Pobloth (Ericsson) commented that this proposal does not capture several aspects, e.g separation of sampling frequency and audio bandwidth, counting of resampling functions that are present in the agreed text. Mr Anisse Taleb (Huawei) had reservations in reopening the agreed text from last meeting.
- On Bit rates:

No comment / question.
- On Delay:
Mr Nobuhiko Naka (NTT DOCOMO) commented that this proposal relies on the same reference for LTE e2e delay estimation as in TD S4-100833, but the algorithmic delay is restricted to 30 ms. It was clarified that the proposal considers some additional delay that might occur in heterogeneous network conditions.
Mr Anisse Taleb (Huawei) supported the conclusion and stated that ideally the delay should be the same as AMR-WB.
Mr Stéphane Proust (ORANGE) stated that the delay budget of AMR and AMR-WB is a key issue, end to end delay is fully part of end to end quality, EVS is expected to do better with high quality, so 30 ms is an important target. Mr Bernhard Grill (Fraunhofer) commented that 30 ms is really low delay and might limit the performance of EVS, and one solution is to use AMR-WB interoperable modes. The increase of delay wrt AMR-WB was further discussed.
Mr David Singer (Apple) stated that adopting delay numbers without asking what is the overall delay budget for the system does not make much sense. It was commented that end to end delay is one aspect, and another aspect is capacity which is impacted by delay.
Mr Bernhard Grill (Fraunhofer) stated that there is a big room for quality improvement in mobile phones but quality will keep the same if delay is kept constant. Mr Stéphane Proust (ORANGE) asked for evidence that 10 ms extra is necessary for quality improvement 10 years after AMR-WB standardization and stated that quality can be improved without increasing delay budget.
Conclusion:

There was no support for the proposal made in this contribution on sampling rates/ audio bandwidth. Only parts dealing with Sampling frequency/Audio Bandwidth, Bit Rates, Delay were covered, therefore TD S4-100720 was postponed.

Mr Harald Pobloth presented TD S4-100786 EVS Design Constraints, from Telefon AB LM Ericsson, ST-Ericsson SA

Comments / questions: 
- On Sampling rates/Audio Bandwidth:

The wordings "arbitrary selection of sampling frequency" and "apply a smaller bandwidth" were clarified.

- On Delay:
Mr Bernhard Grill (Fraunhofer) asked the justifications for the specific figure of 28 ms. It was clarified that 30 ms sounds nicer but technically there is not need to round delay like this, as there is a compromise in extra delay for improvement and delay restriction to minimize capacity impacts.

Mr Anisse Taleb (Huawei) agreed with capacity impacts of delay and two delay modes, and raised concern on increasing the delay from that of current 3GPP speech codecs delay.
Mr Stéphane Proust (ORANGE) stated that low delay is important even at high bit rates and not just for capacity and should be as close as possible to AMR-WB.

Mr Nobuhiko Naka (NTT DOCOMO) asked if the motivation for the proposed figure of 28 ms was capacity, which was confirmed. 

Conclusion:

Only parts dealing with Sampling frequency/Audio Bandwidth, Bit Rates, Delay were covered, therefore TD S4-100786 was postponed.

Mr Stéphane Ragot presented TD S4-100853 Proposals for EVS design constraints, from ORANGE SA
Comments / questions: 

- On Sampling rates/Audio Bandwidth:

The resampling from 48 kHz was clarified.
- On Number of audio channels:
It was clarified that the proposal is to simplify the text on number of audio channels.
- On Bit rates:

The proposed 2 step approach with an assumed RTP payload format for qualification and use of TBS for selection was discussed.
Mr Imre Varga (Qualcomm) noted that this 2 step approach means that the verification phase will be different for qualification and selection. Mr Stéphane Ragot (ORANGE) clarified that the intention of the proposal is to try to make things progress, but ideally it would be better to use the same approach for qualification and selection.
- On Delay:

No question / comment.
Conclusion:
Only parts dealing with Sampling frequency/Audio Bandwidth, Bit Rates, Delay were covered, therefore TD S4-100853 was postponed.
Mr Anisse Taleb presented TD S4-100766 Proposals for EVS design constraints, from Huawei Technologies Co. Ltd.
Comments / questions: 

- On Bit rates:
The following points were clarified:

· Proposed bit rate constraints are for mono

· The set of rates to be provided will come from the test plan 
Mr Harald Pobloth (Ericsson) stated that the decision on bit rates would be made in performance requirements, however this is a proper feature to be defined in design constraints.
The IP and RTP payload header sizes were discussed. 
Mr Craig Greer (Samsung) commented that RTP payload format is outside SA4 responsibility, there can be several possibilities to handle RTP payload header size (e.g. reserve a common number of bits, or use AMR-WB assumption, or each candidate has to come with their number) and the primary points to compare candidates are source bit rates.
- On Delay:

This part was covered by TD S4-100765
Conclusion:

Only parts dealing with Sampling frequency/Audio Bandwidth, Bit Rates, Delay were covered, therefore TD S4-100766 was postponed.

Mr Nobuhiko Naka presented TD S4-100834 Consideration on source-controlled VBR for the EVS codec design constraints, from NTT DOCOMO Inc., NTT
Comments / questions: 

Mr Imre Varga (Qualcomm) disagreed on that VBR requires dynamic scheduling and stated that SPS can be used as well; pointing to TD S4-100858. Mr Imre Varga (Qualcomm) also disagreed that VBR increases coverage problems and on the "33% to 43% reduction" statement below Table 1.
Mr Tomas Frankkila (Ericsson) commented about the statement "SPS is specified" that RAN has not specified any schedulers, stated that Figure 1 was for the case without TTI bundling, while much better figures can be obtained for dynamic scheduling with TTI bundling.
Mr Nobuhiko Naka (NTT DOCOMO) clarified that the stated coverage problems are based on assumptions from the last SA4 meeting, and agreed that RAN does not specify anything for scheduling, but SPS is mainly used for VoIP-like data service. He stated that results are not available to show that DS is superior to SPS, and clarified that NTT DOCOMO used parameter settings as used in simulations from RAN groups.
Conclusion:
The EVS Chairman invited not to discuss details of the benefits of SPS and DS in EVS SWG, and offline discussions were encouraged.  TD S4-100834 was noted.

Mr Nobuhiko Naka presented TD S4-100835 Further comments and proposal on the bit rate for the EVS codec design constraints, from NTT DOCOMO Inc., NTT, Deutsche Telekom AG
Comments / questions: 

Mr Craig Greer (Samsung) asked if TBS were considered in the proposed rates and commented on bit rates lower than12 kbit/s vs. TR recommendations on efficiency.
Mr Nobuhiko Naka (NTT DOCOMO) stated that candidates should provide information on RTP overhead, and did not disagree with lower bit rates which can be beneficial in terms of capacity if other operators really want such kind of bit rates, however bit rates lower than 12 kbit/s are not NTT DOCOMO's intention.

Mr Imre Varga (Qualcomm) stated that it would be good to list bit rates for VBR as well, and that VBR shall be 'shall' not "should'.
Mr Nobuhiko Naka (NTT DOCOMO) did not see any benefit for VBR at this point of time.
The EVS Chairman asked to clarify whether a particular payload overhead is assumed and  how candidates would deal with this.
Mr Yusuke Hiwasaki (NTT) commented that no particular payload is considered, this overhead would be beneficial in terms of octets rather than bits.
Mr Bernhard Feiten (Deutsche Telekom) clarified that the idea is to define bit rates to have special points for checking performance, and added that VBR might be useful but maybe not necessary for selection.
Conclusion:

TD S4-100835 was noted.

Mr Imre Varga presented TD S4-100848 EVS Bit Rates, from Qualcomm Incorporated, Telefon AB LM Ericsson, ST Ericsson SA, AT&T

Comments / questions: 
Mr Hiroyuki Ehara (Panasonic) commented that the proposal in this contribution is similar to TD S4-100835, but proposals differ in 'should'/'shall' for VBR. He stated that VBR does not fit in SPS, sympathizing with NTT DOCOMO, and did not see a reason for mandating VBR. 
The possibility to specify the peak bit rate for VBR and the assumption of 10 bits for the payload header were discussed. 
Mr Anisse Taleb (Huawei) pointed out that for SID frames 70 bits does not apply to AMR-WB interoperable modes and asked the reason for the small difference in 5.15 and 5.9 kbit/s; these two bit rates were clarified to be operating points for operators.
Mr Craig Greer (Samsung) stated this contribution assumes that the spare bits in TBS are used for source bits, not for the payload header assuming 10 bits. He added that average bit rate with no information on peak bit rate could lead to inefficient implementation on LTE.

Mr Daniel Sinder (Qualcomm) clarified that there is no statement forcing10 bits for the payload header, and was open to wording for peak rate or enforcing TBS.
Details were asked on averaging period and list of bit rates for VBR, how to reach 5.15 kbit/s with TBS. 
Stéphane Proust (ORANGE) noted that this contribution is proposed a kind of compromise and proposed to move forward to agree on main principles before discussing technical details.
Mr Nobuhiko Naka (NTT DOCOMO) emphasied that the efficiency of VBR must be discussed before making it ' shall'. 

Bernhard Feiten (Deutsche Telekom) asked whether VBR from higher bit rates is excluded. It was clarified that the proposal specifies features which must be there, not excluding other things.
Bernard Grill (Fraunhofer) strongly suggested to stay away from too specific constraints to let codec designers do a good solution and stated that he would be opposing to specific rate requirements for VBR.
Conclusion:

TD S4-100848 was noted.

Mr Nikolai Leung presented TD S4-100858 Source-Controlled Variable Bit Rate Operation in EVS, from Qualcomm Incorporated, AT&T

Comments / questions: 
Nobuhiko Naka (NTT DOCOMO) commented that any additional link delay due to VBR will be doubled if VBR is used for mobile to mobile. He stated that VBR increases packet loss rate of VoIP especially for higher bit rate, due to segmented packets. He noted that TBS to be used are not known, while this contribution provided a very good example but specific implementation.
Nikolai Leung (Qualcomm) provided several answers:

· Additional delay for VBR is for the uplink only. 
· Qualcomm does not think that segmentation over more than 2 frames is required, unless VBR is realized with poor design.
Mr Craig Greer (Samsung) commented that it is important to compare CBR and VBR on a fair basis, and it we assume equal quality codec, with different delays there may be extra ms for access delay. He added that this contribution uses only examples for real codecs where algorithmic delay is different. The influence of algorithmic delay in this context was then discussed.
Conclusion:

TD S4-100858 was noted.

Mr Markus Schnell presented TD S4-100730 Discussion on two delay modes for the EVS codec, from Fraunhofer Gesellschaft
Comments / questions:
Mr Anisse Taleb (Huawei) noted a contradiction in opposing 2 delays modes, but having as example in the contribution the AAC-ELD codec which supports more than 2 delay modes. Mr Bernhard Grill (Fraunhofer) clarified that 2 delay modes can lock in a design limiting performance, and stated that low delay requirements are based on specific codec designs rather than needs of network.

Mr Stéphane Proust (ORANGE) noted contradictions in this contribution, given that it recognizes a user benefit in having low delay (when bit rate is sufficient). Mr Bernhard Grill (Fraunhofer) clarified that low delay is fine at 64 or 32, but not at 6 kbit/s.
Mr David Singer (Apple) suggested to go to a high number and look at the codec for this budget, and stated that is does not make sense to have a design constraint with 2 budgets.
Mr Harald Pobloth (Ericsson) stated that both delay and bit rates have considerable impact on quality, capacity and cost for operators, and it is very important to do this balance.
Mr Anisse Taleb (Huawei) commented that user experience has been improved from AMR to AMR-WB at the same delay budget. 

Conclusion:

TD S4-100730 was noted.

Mr Anisse Taleb presented TD S4-100765 On the EVS delay constraints, from HUAWEI TECHNOLOGIES Co. Ltd.
Comments / questions: 
Mr Nobuhiko Naka (NTT DOCOMO) strongly agreed on Section 2 and commented that radio interface delay should be below 50 ms and end to end should be below 200 ms.
Mr Minjie Xie (ZTE) commented that, for EVS non interoperable modes, state of art codecs such ITU-T G.718, G.719, have delay from 40 to 45 ms, and they can provide high quality for low and high bit rates. He stated that AMR-WB interoperable modes in EVS could be used as low delay modes of EVS.
Conclusion:

TD S4-100765 was noted.

Mr Tomas Frankkila presented TD S4-100788 Delay-capacity dependency in LTE, from Telefon AB LM Ericsson, ST-Ericsson SA
Comments / questions: 
Mr Nobuhiko Naka (NTT DOCOMO) stated that, in terms of capacity TD S4-100834 clearly shows that SPS is much better than DS in terms of capacity. He suggested to consider SPS for this discussion.
Mr Tomas Frankkila (Ericsson) stated that 3GPP SA4 is not a place to compare schedulers, and the contribution shows that for DS there is a big penalty on capacity if extra ms are used on codec instead of air interface. Mr Harald Pobloth (Ericsson) added that the results are similar with SPS.
The capacity analysis and simulation conditions were discussed. 
Mr Bernhard Grill (Fraunhofer) stated that the results seem to indicate lowering bit rate can provide more capacity gain than lower delay. He asked how 5 ms does count in the system (just 5% difference of e2e delay). He stated that this contribution assumes that 5 ms ends up in link layer, but it could be used in jitter buffer to conceal errors.
Mr Anisse Taleb (Huawei) informed that Huawei conducted additional simulation and is in total agreement with this contribution for the DS case.
Conclusion:

The EVS Chaiman noted different views on schedulers and delay. TD S4-100788 was noted.

Mr Nobuhiko Naka presented TD S4-100833 Comments on the EVS codec design constraints, from NTT DOCOMO Inc., NTT, Deutsche Telekom AG 
Comments / questions: 
Mr Stéphane Proust (ORANGE) commented that conference call is an important use case from the beginning of EVS standardization and 261 ms is really not a good e2e delay.  Mr Stéphane Proust (ORANGE) stated that EVS shall provide outmost experience with users very satisfied, and one must be careful when extrapolating E-model to SWB or FB, as it is not sure it has been validated in many cases, the tradeoff between delay and bandwidth is not captured in the curve.
Mr Nobuhiko Naka (NTT DOCOMO) commented that 30 ms delay is still in the same range of user satisfied, and stated that there is no difference on delay factors for NB and WB in the E-model, and didn't think such delay degradation factor will change for SWB and FB.
Mr Anisse Taleb (Huawei) stated that jitter buffer delay was not taken into account in the reference book used in the contribution and asked where this delay is counted. 

Mr Nobuhiko Naka (NTT DOCOMO) stated that the transmission delay in the contribution includes jitter buffer delay and that, for SPS, 100 ms for UL and DL is a very good assumption for these calculations, which was confirmed by internal calculation based on real LTE network.
Conclusion:

TD S4-100833 was noted.

Mr Nobuhiko Naka presented TD S4-100836 Information on the an extra low delay mode of the EVS codec design constraints, from NTT DOCOMO Inc., NTT 
Comments / questions: 
Mr Stéphane Proust (ORANGE) commented that it would be dangerous for EVS to set a too high delay even if it is acceptable for LTE access, due to other access types (e.g. Wifi in convergent services).
Mr Nobuhiko Naka (NTT DOCOMO) clarified that this contribution is based on discussions at the last SA4 meeting, where several companies stated that lower delay mode is beneficial in terms of capacity improvement, focusing on VoIP capacity and number of retransmissions.
Some details of the TTI allocation and bundling were discussed.
Conclusion:

TD S4-100836 was noted.

Mr Hiroyuki Ehara presented TD S4-100856 Proposal on algorithmic delay of EVS design constraints, from Panasonic Corporation
Comments / questions: 
Mr Nobuhiko Naka (NTT DOCOMO) noted that Panasonic originally proposed 50 ms, and asked why 30 ms was now added.
Mr Hiroyuki Ehara (Panasonic) clarified that this is based on observation that there were several requests for low delay, and existing AMR-WB algorithmic delay is around this range.
Conclusion:

TD S4-100856 was noted.

4. Contributions to EVS Performance requirements
Not addressed.

5. Contributions to other EVS topics
Not addressed.
6. Joint editing of EVS P-docs
The design constraints were edited online based on the proposals receiving in related input contributions. The agreed text after the editing sessions can be found in S4-100887.
Note that no agreement could be found on a delay requirement, however a list of two options capturing the proposals from input contributions was worked out. The EVS chairman first suggested to add this list in the meeting minutes, which was agreed. Then the EVS-P4 Editor asked if it should be added to the EVS-P4 permanent (S4-100887), which was also agreed. This list of 2 options is copied below:
Option 1:

The algorithmic delay shall be less than [X] ms.

Editor’s note: Input contributions were received suggesting X to be 26/28/30/50 and a reasonable number which was later clarified to be in the range of 35-50. 
Option 2:

The codec shall have two delay modes one having a algorithmic delay less than [Y] ms and the other having an algorithmic delay less than [Z] ms. 

Editor’s note: Input contributions were received suggesting (Y,Z) to be (26, 50)/(28,44)/(30,50) 
7. EVS schedule review
Not addressed.
8. Other business
It was requested to discuss the EVS schedule in SA4 plenary.
9. Close of the session: Nov 10, 21:20
The SA4 EVS SWG Chairman thanked all EVS SWG participants and closed the meeting.
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	Number of audio channels
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	Bit rates
	720, 766, 834, 835, 848, 853, 858

	
	Algorithmic Delay
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	RTP payload format
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	Rate switching
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	TD No.
	TITLE
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	Agenda Item
	Status

	S4-100462
	Discussion on performance measurement for EVS codec
	LG Electronics Inc.
	6
	Postponed from SA4#59, postponed to SA4#62 (without presentation) 

	S4-100624
	Discussion and Proposals for EVS Performance Requirements
	Qualcomm Incorporated
	6
	Postponed from SA4#60, postponed to SA4#62 (without presentation)

	S4-100625
	Variable Bit Rate Coding in EVS
	Qualcomm Incorporated, AT&T
	6
	Postponed from SA4#60, postponed to SA4#62 (parts presented in SA4#60)

	S4-100630
	Evaluation methodology, Requirements and Test conditions for EVS VAD
	HUAWEI TECHNOLOGIES Co. Ltd.
	6
	Postponed from SA4#60, postponed to SA4#62 (parts were presented in SA4#60)

	S4-100632
	Draft EVS Permanent document (EVS-3): Performance requirements, v.0.0.1
	Editor 
	6
	Postponed from SA4#60, postponed to SA4#62 (without presentation)

	S4-100638
	On EVS performance requirements
	Telefon AB LM Ericsson, ST-Ericsson SA
	6
	Postponed from SA4#60, postponed to SA4#62 (without presentation)

	S4-100720
	Comments and Proposals on EVS Design Constraints
	LG Electronics Inc.
	6
	Postponed to SA4#62 (parts presented in SA4#61)

	S4-100730
	Discussion on two delay modes for the EVS codec
	Fraunhofer Gesellschaft
	6
	Noted

	S4-100762
	Listening test method for EVS quality evaluation WITHDRAWN
	NOKIA Corporation
	6
	

	S4-100765
	On the EVS delay constraints
	HUAWEI TECHNOLOGIES Co. Ltd.
	6
	Noted

	S4-100766
	Proposal for EVS design constraints (LATE)
	Huawei Technologies Co. Ltd.
	6
	Postponed to SA4#62 (parts presented in SA4#61)

	S4-100769
	Proposed Agenda for EVS SWG Meeting at SA4#61
	EVS SWG chairman
	6
	Noted

	S4-100786
	EVS design constraints
	Telefon AB LM Ericsson, ST-Ericsson SA
	6
	Postponed to SA4#62 (parts presented in SA4#61)

	S4-100787
	EVS performance requirements (LATE)
	Telefon AB LM Ericsson, ST-Ericsson SA
	6
	Postponed to SA4#62 (without presentation)

	S4-100788
	Delay-capacity dependency in LTE
	Telefon AB LM Ericsson, ST-Ericsson SA
	6
	Noted

	S4-100833
	Comments on the EVS codec design constraints
	NTT DOCOMO Inc., NTT, Deutsche Telekom AG
	6
	Noted

	S4-100834
	Consideration on source-controlled VBR for the EVS codec design constraints
	NTT DOCOMO Inc., NTT
	6
	Noted

	S4-100835
	Further comments and proposal on the bit rate for the EVS codec design constraints
	NTT DOCOMO Inc., NTT, Deutsche Telekom AG
	6
	Postponed to SA4#62 (parts presented in SA4#61)

	S4-100836
	Information on the an extra low delay mode of the EVS codec design constraints
	NTT DOCOMO Inc., NTT
	6
	Noted

	S4-100837
	Proposal to progress the EVS codec development
	NTT DOCOMO Inc.
	6
	Forwarded to SA4#61 plenary (without presentation)

	S4-100844
	Performance Requirements
	Fraunhofer Gesellschaft
	6
	Postponed to SA4#62 (without presentation)

	S4-100848
	EVS Bit Rates
	Qualcomm Incorporated, Telefon AB LM Ericsson, ST Ericsson SA, AT&T
	6
	Noted

	S4-100849
	EVS Complexity
	Qualcomm Incorporated
	6
	Postponed to SA4#62 (without presentation)

	S4-100850
	Handling of Signals with Background Noise in EVS
	Qualcomm Incorporated
	6
	Postponed to SA4#62 (without presentation)

	S4-100851
	Discussion and Proposals for EVS Performance Requirements
	Qualcomm Incorporated
	6
	Postponed to SA4#62 (without presentation)

	S4-100853
	Proposals for EVS design constraints
	ORANGE SA
	6
	Postponed to SA4#62 (parts presented in SA4#61)

	S4-100856
	Proposal on algorithmic delay of EVS design constraints
	Panasonic Corporation
	6
	Noted

	S4-100857
	Proposal on complexity of EVS design constraints
	Panasonic Corporation
	6
	Postponed to SA4#62 (without presentation)

	S4-100858
	Source-Controlled Variable Bit Rate Operation in EVS
	Qualcomm Incorporated, AT&T
	6
	Noted

	S4-100876
	Draft report from SA4#61 EVS SWG
	EVS SWG Secretary (ORANGE SA)
	13.1
	

	S4-100877
	Updated EVS -4 Design constraints v.0.4.0 WITHDRAWN
	Editor (Ericsson)
	14.1
	Replaced by S4-100887

	S4-100887
	Updated EVS -4 Design constraints v.0.4.0
	Editor (Ericsson)
	14.1
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