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Executive Summary
The EVS SWG (25 participants) met in two time slots. All input documents were covered. The SWG meeting handled 14 documents. Two CRs to EVS algorithmic descriptions (TS 26.445 and 26.447 respectively) were agreed for Rel-12/13/14. One CR to AMR-WB floating-point was agreed for Rel-14. An input on EVS floating-point non-bit-exact was also discussed; it was indicated that a WID would be submitted at this meeting.
Inputs related to two work items (RAN-assisted bitrate adaptation and eVoLP) were also discussed in joint EVS/SQ/MTSI session. Comments from speech codec experts were left to be handled by the MTSI SWG.
1 Opening of the session: April 24, 16:10 (local time)
The EVS SWG Chairman, Mr. Stefan Bruhn (Ericsson), opened the meeting.

Minutes were taken by the acting EVS SWG Secretary.
2 Registration of documents
The EVS SWG displayed the list of documents allocated to A.I. 7 for SA4#93.
He noted that documents related to two work items (RAN-assisted bitrate adaptation and eVoLP) were allocated during opening plenary:

· RAN-assisted bitrate adaptation: S4-170250, S4-170268, S4-170289
· eVoLP: S4-170258, S7-170269, S4-170263, S4-170264
3 CRs to Features in Release 14 and earlier 
Mr. Jon Gibbs presented S4-170274 CR 26.445-0030 Corrections to the Algorithmic Description (Rel-12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd, VoiceAge, ZTE Corporation 
Comments / questions: 
None.

Conclusion:

S4-170274 was agreed.
This CR will go to A.I. 14.7.
Mr. Jon Gibbs presented S4-170275 CR 26.445-0031 Corrections to the Algorithmic Description (Rel-13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd, VoiceAge, ZTE Corporation 

Comments / questions: 
None.

Conclusion:

S4-170275 was agreed.
This CR will go to A.I. 14.7.
Mr. Jon Gibbs presented S4-170276 CR 26.445-0032 Corrections to the Algorithmic Description (Rel-14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd, VoiceAge, ZTE Corporation 

Comments / questions: 
None.

Conclusion:

S4-170276 was agreed.
This CR will go to A.I. 14.7.

Mr. Stefan Bruhn presented S4-170310 CR 26.447-0008 Corrections to the Algorithmic Description (Rel-12), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd, VoiceAge, ZTE Corporation
Comments / questions: 

None.
Conclusion:

S4-170310 was agreed.
This CR will go to A.I. 14.7.

Mr. Stefan Bruhn presented S4-170311 CR 26.447-0009 Corrections to EVS Fixed-Point Source Code (Rel-13), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd, VoiceAge, ZTE Corporation
Comments / questions: 

None.
Conclusion:

S4-170311 was agreed.
Mr. Stefan Bruhn presented S4-170312 CR 26.447-0010 Corrections to EVS Fixed-Point Source Code (Rel-14), from Ericsson LM, Fraunhofer IIS, Huawei Technologies Co. Ltd, Nokia Corporation, NTT, NTT DOCOMO, INC., ORANGE, Panasonic Corporation, Qualcomm Incorporated, Samsung Electronics Co., Ltd, VoiceAge, ZTE Corporation
Comments / questions: 

None.
Conclusion:

S4-170312 was agreed.
Mr. Lasse Laaksonen presented S4-170246 CR 26204-0018 Correction to prevent undefined behaviour, from Nokia Corporation
Comments / questions:

The SA4 Secretary asked if the WI code was correct, he noted that usually building blocks are not used any longer and companies are invited to use the feature (here AMRWB).
The EVS SWG Chairman asked if this document could be agreed.

It was clarified that this document is only for Rel-14 as it is undefined behaviour but limited effective impact.

The SA4 Secretary asked if a new version of C code will be provided to SA plenary and if test vectors impacted. Mr. Lasse Laaksonen (Nokia) clarified that there are no test vectors and he committed to provide the C code.
Conclusion:

S4-170246 was agreed.
4 Liaisons from other groups/meetings
The EVS SWG Chairman presented S4-170250 Reply LS on RAN-Assisted Codec Adaptation, from TSG CT WG3
Comments / questions:

The relationship between the recommended bit rate, GBR/MBR and SIP renegotiations was discussed. It was noted that CT3 recommended that eNB would not be able to make a recommendation below GBR, but RAN did not agree. It was noted that the recommendation bit rate may not have to be followed and nothing says the eNB is aware of the codec. It was further clarified that RAN reporting framework is not optimized for the codec, and one would have to pick one rate and signal it, even if eNB is codec-aware.
Mr. Ozgur Oyman (Intel) recalled that in the SA4 MTSI telco on March 3, 2017, SA4 agreed to endorse the CT3 LS, and the goal to reply to reply to RAN, knowing that RAN has also received the LS and they decided not to bound their rate recommendation, so SA4 has to deal with the situation that the recommendation is lower.
Mr. Stefan Bruhn (Ericsson) stated that a recommendation below GBR might be a useful piece of information, even if it is not inline with the philosophy of GBR.
Mr. Ozgur Oyman (Intel) supported this position, noting that CT3 recommended to bound bit rate recommendation from eNB and it would simplify the media handling by SA4 as rate would always be in the set of negotiated codecs; the RAN decision requires to consider other possibilities.

Mr. Nikolai Leung (Qualcomm) recalled that RAN agreed that SA4 could take the recommendation or ignore it. Mr. Stefan Bruhn (Ericsson) noted that if the recommendation is ignored this may result in a high packet loss rate, and there might be other things to trigger (e.g. redundancy).
Conclusion:

S4-170250 will be replied to in draft LS in S4-170427.
Mr. Nikolai Leung presented S4-170268 LS reply on RAN-Assisted Codec Adaptation, from TSG RAN WG2
Comments / questions:

None.
Conclusion:

S4-170268 will be replied to in draft LS in S4-170427.
Mr. Ozgur Oyman presented S4-170289 Draft Reply LS on RAN-Assisted Codec Adaptation (To: RAN2, CT3, Cc: RAN3, SA2, RAN), from Intel
Comments / questions: 
Mr. Stéphane Ragot (Orange) stated that some parts might require some rewording.

Mr. Ozgur Oyman (Intel) stated that one issue is to emphasize the SA4 position that signalling frame should be between MBR and GBR and indicate implications of not following that recommendation.
Conclusion:
S4-170289 will be revised to S4-170427 (to be done in MTSI SWG).
Mr. Nikolai Leung presented S4-170258 LS on eVoLP parameters, from TSG RAN WG2
Comments / questions:

None.

Conclusion:

S4-170258 will be replied to (reply to be prepared by MTSI SWG)..
Mr. Nikolai Leung presented S7-170269 Reply LS on eVoLP parameters, from TSG RAN WG2
Comments / questions:

None.

Conclusion:

S4-170269 will be replied to (reply to be prepared by MTSI SWG).
Mr. Nikolai Leung presented S4-170263 eVoLP Robustness Index, from Qualcomm Incorporated
Comments / questions:
Mr. Stéphane Ragot (Orange) asked how RI is related to the codec. Mr. Nikolai Leung (Qualcomm) noted that something else could be proposed but looking at the SA2 input one could think that RI is sufficient.
Mr. Stefan Doehla (Fraunhofer) asked how RI is transmitted (which network layer and how often).

Mr. Nikolai Leung (Qualcomm) explained that SA2 has defined 3 solutions: 1) CN looks at SDP and codec mode negotiated, based on that it derives a RI for the whole session, it communicates from PCRF to eNB (like QCI, GBR..), 2) UE figures RI and communicates to eNB, it comes from UE, there could be multiples RIs for different PTs there is more inspection for codec PT, 3) same as 2) but PCRF signals RI. It was clarified that RI is sent once and in some cases there is a mapping of PT to an RI table.
Mr. Stéphane Ragot (Orange) asked how the PLR is defined and whether the values of 2%, etc. are appropriate for QCI1. It was clarified that for 1% one way one gets 2% end to end.

Mr. Nikolai Leung (Qualcomm) stated that an operator could get some control of QoS, e.g. by operating a codec at higher PLR by choosing another RI; he clarified that an operator can control the mapping by PCC rules, and for static RI legacy UEs would experience regular SRVCC. He explained that the UE-based RI (solution 2) has advantages: the operator can control the mapping with OMA-DM; if roaming, there could be conflict between UE and PCRF, in this case eNB would decide. He suggested both UE-based and CN-based solution could coexist

Mr. Stéphane Ragot (Orange) asked if the PLR quantization steps are appropriate and how RI would be computed for different codecs mode (e.g. EVS CAM or regular EVS). Contributions making alternative proposals were invited. 
It was clarified that RI would not change with codec bit rate, and one needs to map a single RI to a codec (PT), and there is not much choice to choose the most robust mode of that configuration even in case of bit rate adaptation.
Mr. Stefan Bruhn (Ericsson) noted that the RI value would rely on the fact that the operator knows if the CAM of EVS is used.

The relationship to SDP was clarified: One needs to know which codec is selected, and the UE or PCRF would communicate that mapping to eNB.

Mr. Ozgur Oyman (Intel) stated that the in SA2 TR, only two of the potential solutions use RI, there is another with the four values which are just example values, there is also another solution, which does not use the RI but refers to robustness indication. He asked if it would not be better to use a more flexible language to refer to RI. He also recalled that the LS from SA2 does not refer to RI and there may not be any agreement on RI in SA2.

Mr. Jon Gibbs (Huawei) asked if AMR -WB and EVS AMR-WB IO has been considered if they have the same PT. It was also noted that AMR and AMR-WB frame loss concealment is not normative. It was also request to clarify if RI would apply end-to-end or only in the uplink.

Mr. Stéphane Ragot (Orange) stated that there may be other parameters than PLR to consider, for instance, jitter or the level of burstiness of packet losses, and he added that other types of end-to-end information (e.g. RTCP) could be used.

It was felt that an MTSI SWG telco would be needed to further discuss this proposal.

Mr. Nikolai Leung (Qualcomm) stated that the intent would be to reply that SA4 is working on it.

Conclusion:
S4-170263 was noted in the joint EVS/MTSI/SQ SWG.
S4-170264 Draft Reply LS to SA2 RAN2 on eVoLP, from Qualcomm Incorporated was not presented.
S4-170264 Draft Reply LS to SA2 RAN2 on eVoLP, from Qualcomm Incorporated was left to be revised to S4-170428 (to be produced by the MTSI SWG).
5 New Work / New Work Items and Study Items              
No Tdoc in this A.I.

6 Any Other business
Mr. Fabrice Plante presented S4-170283 Results with EVS Float standard, from Intel, Fraunhofer IIS
Comments / questions:

The SA4 Secretary asked if P.863 was the available commercial version. He noted that in ITU-T there are cases where POLQA was found to be overestimating, and some contributions on the performance of OPUS vs. EVS was debated. He noted that in some cases POLQA was overestimating the quality. He emphasized that with the suggested approach one would be forced to buy POLQA, which is not publicly available. He commented that going for conformance testing with a test that is based on a commercial product is not nice.  He also asked if the source checked all test vectors for floating-point as specified in TS 26.444.
Mr. Fabrice Plante (Intel) clarified that POLQA 2.4 was used and in this particular test a corpus proposed by Fraunhofer was used, similar to what was used for the standardization of EVS floating-point. He noted that a different compiler was used (not MS Visual Studio 2010) and test vectors from TS 26.444 will match only for Visual Studio. He commented that for different platforms than Visual Studio the current conformance is not realistic.

The SA4 Secretary emphasized that if one puts a floating-point version in the network, there would be companies putting versions (as done for GSM-FR) that they claimed to be compliant, however for GSM-FR it was found that companies may pass a non exhaustive set of test vectors (e.g. for GSM-FR) but this would not cover all cases. He commented that for GSM-FR some companies put in market some very poor quality, and as long as one has the possibility to use other platforms, one opens the floor for potential decrease of quality.
Mr. Atti Venkatraman (Qualcomm) commented on what is plotted the MOS-LQO histograms, and he stated that one has no idea about outliers in noisy speech or music; he emphasized that f P.863 has not been designed for quality in those cases and there are challenges in using P.863. He also added that another issue is that some other companies can come up with their own compiler, who will compare different floating-point implementations; interworking would have never been tested and the whole market could ask to pull out EVS. He commented that the deployment of EVS would be resting on a "shaky" situation.

Mr. Fabrice Plante (Intel) stated that if one is careful about using EVS (in fixed or floating-point), one has to care about quality, and it is the same code, the only thing to check if how you set the compiler options.
Mr. Atti Venkatraman (Qualcomm) stated that changing the code is not a problem, but the real problem is the compiler. He noted that the MSVC compiler is public; in EVS deployment fixed-point has been used for a long time on, recalling the some subjective evaluations (1.2M euros) were spent on fixed-point estimation. He also commented on the approach to average across several samples, which can underestimate the real impact. 
The names used in the contribution (C10) were clarified: C10 is version 12.0 of EVS. 
Mr. Fabrice Plante (Intel) further clarified that the test was done for 3 compiler settings as well with the new floating-point version. He added that the first column of the reported table gives the reference; for the first column the codec was executable provided in TS 26.443. He added that Intel checked the four cases a to d and showed that with the proposed methodology one can check for bad implementations.

Mr. Jon Gibbs (Huawei) stated that this is a useful contribution and the proposed approach could be envisaged as part of as part of a solution. He emphasized that one would need to at least specify the minimum word length and asked for clarification who would decide that thresholds are ok.

Mr. Fabrice Plante (Intel) suggested thresholds on average, minimum and maximum.

The EVS SWG Chairman asked to clarify the database and whether all codec modes were tested. Mr. Stefan Doehla (Fraunhofer) clarified that the corpus used was almost all speech files from one of the sections of P.501 and some music material from previous 3GPP exercises; he added that, since there are no background noise files in P.501, Fraunhofer provided some noise files. He clarified that the processing was outlined in the contribution, and for the EVS floating-point verification a slightly smaller corpus was used.

Mr. Stéphane Ragot (ORANGE) asked if one could consider more tools to validate the floating-point encoder and/or decoder as verification with POLQA may not be sufficient. Mr. Fabrice Plante (Intel) clarified that the benefit of the proposal is that one has to maintain only one script and the test corpus.
Mr. Stéphane Ragot (ORANGE) stated that he supported the view initially expressed by the SA4 Secretary: it may be difficult to allow floating-point for the telephony services of telcos, as operators typically rely on the fact that codec quality is guaranteed by fixed-point implementation and it is important when there are issues for codec deployment or operation to minimize potential sources of degradation; he stated that using POLQA as black box may be difficult, as it was sometimes found to be very permissive despites strong artifacts. 
Mr. Fabrice Plante (Intel) stated POLQA is used with the same code for the codec. He stated that POLQA would not be used to create a new device or application, but as a metric to show differences between two variations of the code. He emphasized that when changing compiler options one can detect issues easily with this tool.
Mr. Atti Venkatraman (Qualcomm) asked if Intel would come to SA4 every time a compiler option is done.  Mr. Fabrice Plante (Intel) stated that it is up to the implementer to re-run the conformance test and ensure quality. Mr. Stefan Doehla (Fraunhofer) stated that there would be a margin allowed, similar to how frequency masks for acoustic tests are depicted in TS 26.131/32.
The EVS SWG Chairman noted that Qualcomm's concern is still valid: SA4 would have no control, and if different vendors do modifications, interoperability would not be verified. Mr. Jon Gibbs (Huawei) stated that the risk could be low, given that floating-point code with fixed-point code; he stated that a larger test set than for the bit-exact conformance would probably be needed.

The EVS SWG Chairman stated that usually operators require bit-exact implementations.
The SA4 Secretary noted that EVS has not been tested in all languages, and he invited to check recent results that have been published on the performance with Arabic.

Mr. Stéphane Ragot (ORANGE) stated that coverage needs to be sufficient and at least equivalent to fixed-point, and he noted that this coverage is implicitly verified with test vectors for bit-exact implementations while it would not be verified when using only POLQA; he emphasized that POLQA-only tests would not be sufficient. He also clarified that that for operators there were good reasons for requesting fixed-point implementations.
Mr. Peter Isberg (Sony) stated that is has already been decided to have floating-point, the source code exists and it is published, he supported defining a conformance procedure. He noted that small delta MOS from P.863 may fulfill the conformance criterion for speech and noisy speech providing test vectors have enough coverage, however this is unclear for music. He interpreted the goal to be perceptually equivalent when analyzed with a state of the art instrumental method.
Mr. Atti Venkatraman (Qualcomm) stated that a tool is needed, but this tool needs to be very reliable.
The EVS SWG Chairman invited further offline discussions and he thanked Intel and Fraunhofer for their efforts.

S4-170283 was parked.
Later, the discussion about S4-170283 resumed.

The SA4 Chairman commented that Intel and Fraunhofer have been active on the floating-point conformance but there is no real outcome of this effort. He added that it would be good to have some conclusion on how to continue on this, and to either conclude there is no conformance specification for floating-point or the opposite, but it has to become clear.
Mr. Fabrice Plante (Intel) shared this view. He stated that in TS 26.444 there is a chapter for non-bit-exact conformance, and the aim should be to fill this chapter. He noted that changing this is not a small topic, and there had been offline work for 2 years. He stated that a WID would have to be proposed at this meeting to come up with a tool that can be validated. He emphasized that it is not because one is using floating-point that one doesn't have to be careful with quality. He stated that this project could be made a short-term project by limiting it to check compilers and compiler options.

The EVS SWG Chairman asked if there was a draft WID available. Mr. Fabrice Plante (Intel) clarified that a draft was ready but it had been not circulated to other companies that could support it. Mr. Atti Venkatraman (Qualcomm) requested more information about what would be explored and how this conformance would look like, to be able to anticipate the proposed work to help collecting internal views. Further offline discussions were invited.
Mr. Jon Gibbs (Huawei) suggested structuring the work as follows: first the group would come up with what is the best conformance but it would postpone the decision whether it is suitable for implementation for true conformance in telephony applications. He noted that there is a lot of reticence because the conformance tool developed for the floating-point code might not be good enough to guarantee sufficient voice service conformance. It may not make the grade from an operator point of view, but it may allow wider deployment outside 3GPP even if it is not carrier grade specification. The EVS SWG Chairman suggested leaving this as possibility to decide the status of non-bit-exact implementations based on results. He noted that for AMR and AMR-WB specifications floating-point is not to be used for 2G and 3G voice services but only for other kinds of multimedia services, this could also be another possibility, and it could be a part of the WI to get decision on this aspect.

Mr. Jon Gibbs (Huawei) stated that the ultimate goal could be carrier-grade, but it seems that some companies have this fear and might block it, but there is work that has been done and it could be valuable, and if the work is successful then it could be carrier-grade. Mr. Fabrice Plante (Intel) committed to capture this aspect in the WID.

The EVS SWG Chairman stated that this is a good conclusion on this document, and he invited decide at plenary level.
Mr. Atti Venkatraman (Qualcomm) stated that it would be more appropriate to have a study item for this work, as it is an exploratory phase, unless there are details on objectives.

Mr. Stefan Doehla (Fraunhofer) stated that a study item would not be appropriate, as significant work in studies has been done by interested companies since the work has been announced on the SA4 reflector with many alternatives, and S4-170283 is an outcome of the way of testing that was able to detect a too aggressive compiler optimization. He supported starting to have strict conformance rules available, because there might be use of EVS outside 3GPP and it would be better to see usage of EVS in the correct way.
Mr. Atti Venkatraman (Qualcomm) stated that for 3GPP this is the first time to develop such a conformance procedure. 

Mr. Stefan Doehla (Fraunhofer) recalled that the floating-point conformance activity has been announced on 3GPP reflector and there has been a significant effort put on it offline.
Mr. Jon Gibbs (Huawei) stated that it is quite clear what the requirements are.

The EVS SWG Chairman stated that it should be clear that the final target is a specification telling how conformance should be specified. He added that it is fine to define certain criteria when usage of floating-point code is suitable or not, with some text in the specification, and this can be a binary decision. He did not understand what would happen with a study item and he commented that it would be strange to do this work in a study item where a proposal is available.

Mr. Atti Venkatraman (Qualcomm) asked if the WID would carry also things that set the requirements and criteria. He agreed that a SI would not be needed if the WID includes objectives to investigate conformance methodology, criteria, and requirements.

Mr. Jon Gibbs (Huawei) stated that requirements should not decide upfront whether it's carrier grade or not, and the WID should do the best job possible and then leave it to the group tp take a look at what is achieved, and at that time decide how the procedure and tools gets applied.

Mr. Stéphane Ragot (ORANGE) stated that for the EVS WI the SI concluded with requirements that codec shall support SWB and provide enhancements over existing codecs, etc., and he suggested setting a high requirement that the non-bit-exact floating-point conformance would ensure a coverage that is at least at the same level as for bit-exact conformance with fixed-point conformance.
Ms. Holly Francois (Samsung) asked if the intention was to bring a WID at this meeting. Mr. Fabrice Plante (Intel) confirmed that the WID would be submitted at this meeting.
The EVS SWG Chairman asked if there were further comments. The SA4 Secretary stated that this WID would arrive very late, and this is a recommendation for new WIDs to arrive well time, before the meeting. Mr. Fabrice Plante (Intel) committed to circulate the WID over the reflector. Mr. Atti Venkatraman (Qualcomm) stated that Qualcomm was not aware of this proposal for a new WID. Mr. Fabrice Plante (Intel) acknowledged that this is a new proposal and he wanted to check with potential supporting companies before circulating a first version. Mr. Atti Venkatraman (Qualcomm) requested to share the draft WID well in advance to be able to review and one day before the closing plenary is not sufficient to provide comments. 
Conclusion:
S4-170283 was noted.

It was indicated that a WID would be submitted at this meeting.

7 Close of the session: April 26, 9:00 (local time)
The EVS Chairman closed the meeting. 
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