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Executive Summary
The EVS SWG conference call #54 took place on March 9, 1 2018, at 17:00 CET for 2 hours, with a bridge/document sharing tool provided by Intel. There were 17 participants and three input documents (including the agenda). All inputs were covered.
The call was devoted to the FS_EVS_FCNBE WI and covered AHEV-435. After extensive discussions, it was concluded that editorial modifications for clauses 8.2 and 5.3.3.4 in TR 26.843 will be handled offline while other more substantial aspects will require new contributions. The late input in AHEVS-436 was noted without presentation.
1 Opening of the session: March 9, 17:02 CET
The EVS SWG Chairman, Mr. Imre Varga (Qualcomm), opened the EVS SWG teleconference call. Minutes were taken by the EVS SWG Secretary, Mr. Stéphane Ragot (Orange).
2 Approval of the agenda and registration/allocation of documents
The EVS SWG Chairman presented the agenda in AHEVS-434 (see Annex A of the present report). 
There was no comment. The agenda was agreed. 
3 Progress work on FS_EVS_FCNBE 
Mr. Fabrice Plante presented TD AHEVS-435 Additional Considerations, from Intel, Fraunhofer IIS, Apple 
Comments / questions:

Mr. Jon Gibbs (Huawei) asked if, when coming up with thresholds, the sources have investigated more compilers and optimization levels other than the two presented. Mr. Fabrice Plante (Intel) clarified that all thresholds are based on the listed 6 implementations. He stated that other implementations could be tried but such results were not reported yet, and the current reporting is for implementations already considered in the TR. He stated that there were experiments for O1 and performance was between O0 and O2. Mr. Jon Gibbs (Huawei) asked if the test should consider only two compilers. Mr. Fabrice Plante (Intel) clarified that there are not 2 compilers but 3 compilers, with 2 reference codecs, which gives 6 reference implementations. Mr. Jon Gibbs (Huawei) noted that for two implementations the reference code is modified, which is ruled out as illegal implementations and intended as a method detecting poor optimization levels, and he commented that there are only 3 compilers used to be able to discriminate levels where code breaks. Mr. Fabrice Plante (Intel) clarified that the 2 modified reference codes were anchor points expected to be detected in graphs; he pointed to the results of the 6 implementations in Annex A, and he commented that one could expect that good implementations would give results similar to the reference code. He referred to the TR for the list of compilers, where 3 compilers are used with different levels of optimization; he added that other companies tested other levels of optimization and they could report these results.
Mr. Ethan Duni (Apple) stated that he could count 4 compilers, with the reference code (msvc), icc, clang, and gcc. Mr. Jon Gibbs (Huawei) confirmed that he counted 3 other compilers than the MSVC used for the reference code.

Mr. Tomas Toftgard (Ericson) asked how criteria are defined if new compilers and new platforms are taken into account; he asked how to guarantee that an implementation will be conformant if optimization for quality is set as maximum.

Mr. Fabrice Plante (Intel) explained that 6 implementations were tested and results are provided, and one can define a cluster, and a new implementation believed to be conformant should be inside the cluster, if results are outside, based on tested code changes and optimization levels, someone needs to look more in details for this implementation. He clarified that the sources started with 4 compilers and 2 optimization levels and they believe this gives a good starting point. He invited other companies to propose implementations that are conformant and not conformant. Mr. Tomas Toftgard (Ericsson) asked what to do if the cluster is defined by this approach and if an implementation is slightly outside the cluster. Mr. Fabrice explained that conformance is the same as for bit exact testing, if not all test vectors are passed the implementation is not conformant. Mr. Tomas Toftgard (Ericsson) commented that conformance is defined with limits based on specific implementations and he was not sure this could be compared to fixed-point conformance. Mr. Fabrice Plante (Intel) stated that when going to Ofast one starts playing with arithmetic accuracy and one starts having too much variation, so the idea is to use things based on good results according to sources. Mr. Tomas Toftgard (Ericsson) asked if a compiler could be good but fall just outside the cluster of the 6 compilers. Mr. Fabrice Plante (Intel) believes, based on the test so far that an implementation with a good compiler will be inside the cluster, so criteria in TR are proposed as conformance criteria; he noted that other companies can propose other criteria.
Mr. Stefan Doehla (Fraunhofer) stated that the 4 compilers (Microsoft, Intel, gcc and clang) are likely used for more than 90% of the compiled executables, they also are the default C compilers for the dominant PC platforms, and they are probably the best tested compilers for C code. He added that he would be surprised if proprietary compilers gave very different results. Mr. Tomas Toftgard (Ericsson) was not sure if this was true, and he commented on other compilers in future and how to update thresholds if they are slightly outside the cluster.  Mr. Stefan Doehla (Fraunhofer) stated that so far the tested compilers are the best ones and it is assumed that good compilers behave similarly.

Mr. Jon Gibbs (Huawei) stated that another way would be to qualify compilers; he noted that there is some evidence to suggest that 3 compilers are ok at one optimization level and if 90% of the market is covered by those compilers one could produce test vectors for these compilers and document thresholds. He preferred to have the option to revisit thresholds based on future compilers, and he stated that this would get around the controversy on the use of POLQA as the only tool. Mr. Fabrice Plante (Intel) clarified that POLQA and MOS-LQO is not the only tool, and there are two tools for implementations: the decoder tool and POLQA. He added that MOS-LQO shows some discriminative power for platforms in this study, if one would qualify every compiler, this would result in lots of test vectors and start to be difficult. He noted that the principle is to have 2 reference codes and conformance criteria, which is much cleaner. He stated that based on data so far these thresholds seem to be valid if other implementations are used, and if there is any evidence to update thresholds the group should do it. He was reluctant to try to certify different compilers, given that every compiler has updates, so a conformance process is still needed.
Mr. Tomas Toftgard (Ericsson) asked if SA4 had to start a new activity to define new threshold if one of the compilers is updated to make it optimized and gets a bit outside the cluster. Mr. Fabrice Plante (Intel) stated that it is about future and one has to see, he repeated that based on the data obtained so far the cluster represents good discrimination between good and bad implementations. He assumed that this would not change in future, and he could not tell if updates would be needed and if any future implementation will be within this boundary.
Mr. Jon Gibbs (Huawei) stated that it is a bold claim to extrapolate from 3 compilers to the whole world. Mr. Fabrice Plante (Intel) stated that this was not a claim, but 6 implementations were tested and one can see all compilers are in clusters close to each other, so conformance can be based on a cluster. He clarified that the claim is not on extrapolating to others but on the tight cluster obtained from 6 implementations. Mr. Jon Gibbs (Huawei) has the opposite view that the claim was to extrapolate from 6 compilers how others would behave. Mr. Stefan Doehla (Fraunhofer) invited Huawei to check other compilers to check the claim. Mr. Jon Gibbs (Huawei) stated that he would check if Huawei had one compiler, but he had doubts that observations based on 3 compilers can be generalized. He preferred to say that these compilers were checked and they work.
The EVS SWG Chairman recalled that this was a feasibility phase, which does not produce any specification on what should be in the TS (if there is any TS later). He clarified that the objective is to understand the performance for the proposed conformance based on data, and the tricky point is whether current data can be generalized. He noted that there are two stages: 1) collect data; 2) see what to do with this data and how to generalize.
Mr. Ethan Duni (Apple) commented on the generalizability of compilers, he hoped that EVS float has one correct behavior and any correct compiler should produce similar results. He did not oppose to change thresholds but he emphasized that the checked compilers produces similar output. He highlighted that the key point is that there is only one correct EVS behavior, which was confirmed by experiments, and the sources checked every reasonable compilers that exist.
Mr. Tomas Toftgard (Ericsson) stated that there is no headroom allowed from thresholds. Mr. Fabrice Plante (Intel) clarified that there is a bit of headroom because of rounding, however he recommended checking other compilers and other options and seeing if it holds. He stated that the proposed thresholds give a good basis for checking.
It was clarified that there is a difference between 'compiler' and 'implementation', and the reported results are based on 6 used implementations with 4 compilers (visual studio 10, icc, and two others). Implementations were to create a cluster, and when using the proposed thresholds and comparing implementations, either the code change or aggressive optimization levels were detected as deviations.
Mr. Atti Venkatraman (Qualcomm) commented on results in Tables 1 and 2, and he asked what would happen to 1% of cases. He noted that results are reported in terms of average, 95 and 99% percentiles. He stated that for MOS-LQO the 1% difference can be arbitrary, and he asked if there could be in 1% of the time a POLQA difference of 2. Mr. Fabrice Plante (Intel) stated that it is sufficient to use the 3 statistics, and if the difference for the remaining 1% cases is high this will be reflected in the average, however he was open to include the max statistics if needed. Mr. Atti Venkatraman (Qualcomm) asked why not do this. Mr. Fabrice Plante (Intel) stated that, based on various discussions, it may not be necessary to have the max value, and average, 95 and 99 percentiles could be sufficient. He stated that for the reported data this is no more discrimination power using the max value so it was not seen as necessary. Mr. Atti Venkatraman (Qualcomm) stated that in fixed-point conformance the criterion is not 95% percentile and one has meet all test cases with no outlier left aside to consider all cases sufficiently covered. 

Mr. Atti Venkatraman (Qualcomm) noted that in Table 1 all highlighted values correspond to cases that do not meet currently considered thresholds while the annex focused on AVHEVS-429 case E and D bugs. He stated that these bugs result in no significant POLQA difference but they hurt quality, while it barely did not meet the criterion as shown in annex where some values are not too far. He reminded that the distortion in case E is happening at every frame, with significant subjective difference but it was never in the radar of POLQA difference (in A-D and A-E cases there are 2nd and 3rd decimals affected in POLQA difference). He stated that one may bring code change that happens rarely.
Mr. Stefan Doehla (Fraunhofer) stated that the work is not targeting code changes but just compilers. He added that changes would happen across the board, affecting multiples items. Mr. Atti Venkatraman (Qualcomm) stated that POLQA is not a reliable metric, because a bug introduced by changing one line of code (case E was one line) by error or a machine changes (e.g. a compiler) did not make a difference. He disagreed with the view that a compiler does not change code, and emphasized that compilers change code in O2 and O3 levels, and this cannot be assessed because no one has access to the compiler algorithm. He stated that if a person changes one line of code, this is similar to a compiler change.  He agreed that a compiler may not change code in the same way as an individual but he did not rule out the idea that a compiler will change the code.
Mr. Stefan Doehla (Fraunhofer) stated that a compiler will change the code in a similar way in other parts, and a compiler is a stupid machine to transform code in an intermediate language and byte code, and these are two different things. Mr. Atti Venkatraman (Qualcomm) stated that one does not know how a compiler changes code, and the checked compilers are only the most prominent ones.

Mr. Atti Venkatraman (Qualcomm) did not see how one could compare serious degradations, as in AHEVS-429 (case E), and optimization levels like O2 or Ofast for which there are they are POLQA differences by several decimals but similar subjective quality. He stated that POLQA differences and subjective differences do not scale proportionally. 

Mr. Stefan Doehla (Fraunhofer) suggested looking at the CDF and isolated vectors, to make a difference; he stated that the statistical power makes the difference. Mr. Atti Venkatraman (Qualcomm) was not convinced that this was sufficient, and he did not want to see that the distortion for case E of AHEVS-429 is a bit reduced and that this meet the thresholds.  Mr. Ethan Duni (Apple) supporting checking this example but he noted that this was only hypothetical. Mr. Atti Venkatraman (Qualcomm) argued that thresholds are set hypothetically. Mr. Fabrice Plante (Intel) noted that there are results reported here, and there may be more platforms, but statistics so far are compelling. He commented that results in SWB give a good example that the test is quite good. He noted that average and 95% percentile are passed but the 99 percentile is failed, because some test vectors were too aggressive. He concluded that for the two examples of code change one can see the diff of performance and it is not fair to say thresholds are hypothetical. Mr. Atti Venkatraman (Qualcomm) stated that thresholds are set hypothetically because they are measured on 4 compilers assuming it would sufficiently cover for unknown compilers, and thresholds are covering the case of 4 compilers, but he stated that very bad quality examples are too close to conform. He understood that more data is requested to show that there can be degradations that MOS-LQO differences cannot handle. Mr. Ethan Duni (Apple) stated that it was up to those uncomfortable to produce this investigation.
Mr. Fabrice Plante (Intel) noted that an implementation may able not be conformant with the decoder test. Mr. Atti Venkatraman (Qualcomm) stated that there was a bug found in the decoder test and an update is expected, so one cannot conclude yet on this tool.
Mr. Fabrice Plante (Intel) commented that the MOS-LQO metric is not the only tool, and there is also the decoder tool, and based on data, there is an average of tight cluster, and one may hypothetically define a case at boundary but he invited to provide such an example. He commented that so far there are indications that data should be in a tight cluster and everything outside should be discarded, and he stated that this is the same principle as bit exact conformance.
Mr. Atti Venkatraman (Qualcomm) stated that the concern was that the cluster has to be tight to allow implementations to be conformant but the line is too thin to separate the two cases. He also commented on the interop clause 8.2 and he asked, if code 1 and code2 are both conformant to the reference code, how one can say that code 1 and code 2 are interoperable. He stated that the criterion is not reliable and has outliers. He gave the example of points in space with 10m distance with 2 points to a reference, which does not mean that the relative distance is also 10m.
Mr. Fabrice Plante (Intel) stated that conformance applies to both fixed-point and floating-point codecs, and to have a conformance test one has to add more test vectors.  Mr. Ethan Duni (Apple) stated that the conformance test is like test coverage with AMR-WB, where bit exact does not give confidence and bugs have been found.

Mr. Atti Venkatraman (Qualcomm) stated that bit-exactness for 2 PCM files is clearly defined but a 0.1 POLQA difference to a reference does not mean that PCM are within 0.2 POLQA relative difference. Mr. Ethan Duni (Apple) stated that this is hypothetical. Mr. Atti Venkatraman (Qualcomm) referred to the discussion in Fukuoka and he asked how to evaluate the interoperability is there is no access to measure one code.
Mr. Markus Multrus (Fraunhofer) stated that in Fukuoka there was no proof of a problem, and there was only a hypothetical question on whether it could happen, which is not enough information for sources to deal with that problem.
Mr. Atti Venkatraman (Qualcomm) stated that he could give one proof why POLQA is risky; in 3GPP CRs were withdrawn in Sophia because the Qualcomm internal team made tests and found issues, and CRs were withdrawn. Mr. Markus Multrus (Fraunhofer) stated that there was no relationship to interoperability. Mr. Atti Venkatraman (Qualcomm) stated that there is a difference, because this work is about quality conformance. He stated that different compilers are not available for evaluation. Mr. Markus Multrus (Fraunhofer) invited to bring some proofs, which were so far not seen.
Mr. Fabrice Plante (Intel) stated that the input document provides an answer, independently how float or fixed point behave. He commented that an artifact or bug could also happen in the fixed-point code.

Mr. Atti Venkatraman (Qualcomm) preferred not to wait for issues in the field and come back; he preferred to anticipate issues that can happen. He stated that potential problems might arise because some compilers are not available. Mr. Ethan Duni (Apple) stated that the checked compilers are well-publicized compilers. Mr. Atti Venkatraman (Qualcomm) stated that these compilers are not publicly available and some are proprietary. Mr. Ethan Duni (Apple) stated that clang or gcc are public, one used for the reference code is proprietary but for other evaluated compilers one can file a bug to gcc, clang as well and one gets support from experts and the live project will answer.
Mr. Atti Venkatraman (Qualcomm) stated that finding bugs on gcc is not question, but compilers that are not in this table and that are used will be outside. Mr. Ethan Duni (Apple) asked to clarify what are these other compilers. Mr. Atti Venkatraman (Qualcomm) stated that a company may have a floating-point compiler and another company may have another floating-point compiler and he asked how to verify the created bitstream are compatible if the floating-point compilers and optimization levels are not shared.

Mr. Stefan Doehla (Fraunhofer) invited to give an example of compiler, he commented that so far the used compilers are dominant in the field, and he asked for some proof or to move one. He did not see any sense to talk about something if there is no data.
The EVS SWG Chairman asked if there were more comments before moving to proposals.

Mr. Atti Venkatraman (Qualcomm) stated that there is no solution yet to the problem with compilers not present in A.1. Mr. Stefan Doehla (Fraunhofer) stated that it is not clear that there is a problem and there was no proof that there could be a problem with other compilers. He asked to move forward as this was too hypothetical.
Mr. Jon Gibbs (Huawei) stated that an interoperability issue is a big problem, and he felt that it would be somewhat sweeping to move on because there is no evidence. He stated that operators need confidence that anyone using float can interoperate with any other EVS implementation. He stated that, like Qualcomm, he did not feel that POLQA for encoder is giving confidence that implementations will interoperate with the same quality, and he stated that one needs to be sure before coming to reliable conformance. Mr. Stefan Doehla (Fraunhofer) requested some data and evidence before working on an issue if there is no proof that there is an issue. He added that the group needs other compilers to see and he did not support the high paranoia viewing other compilers as bad, commenting that EVS is ANSI C89 code.
The EVS SWG Chairman commented that other delegates did not say that compilers are bad, but the group has to make sure of high quality implementations with suitable methods. He recalled that the stage of feasibility is to investigate proposed methods, and the goal is also to see how implementations behave and be sure they interoperate with high quality. Mr. Markus Multrus (Fraunhofer) stated that all investigations are based on data, and one can replicate and prove (or not) data; he commented that there has been no data for interoperability and he invited delegates raising issues to prove them.
Mr. Fabrice Plante (Intel) gave the example of fixed-point implementations where there is no access to the core of the implementation and conformance is based on a comparison with the reference code. He stated that a problem could be due to a bug, and 3GPP needs to follow the same process. He added that an issue may not happen only with float, and it could happen with any implementation so one has to make sure that all implementations provide best quality. He noted that there cannot be 100% guarantee, and he recalled that after 10 years there are still bugs in AMR. He did not support the view that there could be a problem of interoperability because of float. He highlighted that the same problem can happen for fixed- or floating-point, and one needs to debug by sharing bitstreams or waveforms and he did not see why there would be more issues with float than with fixed point. He added that it is the same thing for floating-point or fixed-point.
The EVS SWG Chairman invited to clarify which bugs were found for AMR or AMR-WB, and he stated that the discussion is not about bug fixing in EVS, but about implementing EVS float code on a platform, which is a separate issue. He asked if there were more comments before considering proposals.
Mr. Ethan Duni (Apple) referred to a contribution from Albuquerque where POLQA was used to find an interoperability bug; he reminded that there is data showing that the POLQA test will catch such an issue. Mr. Jon Gibbs (Huawei) commented that this is not the problem raised by Qualcomm, as for bit-exact conformance every terminal given a bitstream will produce the same output unless something happened beyond test vector coverage, otherwise every terminal will behave in the same way. He stated that there can be similar scores in MOS-LQO sense but this is different to what it means to a human listener. Mr. Stefan Doehla (Fraunhofer) commented that this was the reason to have cases A-D, A-E. Mr. Jon Gibbs (Huawei) noted that interoperability is tested in various ways, but Qualcomm's issue is about interoperability outside the set, between different manufacturers. He stated that there might be a tiny risk.

Mr. Markus Multrus (Fraunhofer) stated that there can be sending and receiving masks to allow some variation. Mr. Fabrice Plante (Intel) recalled that conformance would not be based only on MOS-LQO but there would also be the decoder tool. He stated that there was no issue yet and if conformance is good enough there should not be any interoperability problem. He preferred to deal with an issue that happened.

Mr. Jon Gibbs (Huawei) stated that a bug in fixed-point will affect all terminals, but here it will affect one manufacturer and one chipset, which is a different magnitude and issue. He requested to address the issue raised by Qualcomm. Mr. Ethan Duni (Apple) asked to confirm that the request is to address the case of 2 floating-point implementations both interoperable with fixed-point, but not tested between each other. Mr. Jon Gibbs (Huawei) stated that this was not the case; he added that this document needs approval of all EVS contributors, and SA4 needs a better conformance process to have confidence and quality.

Mr. Ethan Duni (Apple) asked to clarify whether the request is to work on interoperability between floating-point codes. He noted that the proposed text interoperability with fixed-point, and he understood that the concern was that 2 floating-point codes could have a problem when talking to each other and some experimental results are requested. Mr. Jon Gibbs (Huawei) stated that this would give more confidence that the set of metrics is good. He commented on the MOS-LQO differences and understood that the current proposal is throwing away any situation where the codec is better than the reference. He noted that a big difference where the CuT is better than the reference would be ignored except in the average. Mr. Stefan Doehla (Fraunhofer) clarified that the absolute difference is use so in this case other metrics would be different. Mr. Fabrice Plante (Intel) clarified that tables were based on the histogram and not the CDF, so values can be positive or negative; he added that the CDF could be used. Mr. Jon Gibbs (Huawei) asked to clarify if a large difference where the CuT is better than the reference would not appear in the tables.  He stated that this might affect interoperability, as one would expect float to behave similarly, and a big difference in the opposite direction should raise an alarm. Mr. Fabrice Plante (Intel) referred to clause 6 of the TR where results are presented for both absolute and relative differences and both show discriminative power. He noted that all proposed data may not be included, and there may be not case where a floating-point implementation is much better with much higher score than the reference implementation.
Mr. Ethan Duni (Apple) stated that by experience there are cases where POLQA is noisy and false positives tend to occur symmetrically, which is why there is similar performance when using CDF or histogram. He added that with good coverage and well-behaved statistics this should not make any difference.
The EVS SWG Chairman invited to check proposals, he suggested taking each section separately.

Mr. Atti Venkatraman (Qualcomm) stated that his comment still remained on the new addition the last paragraph of section 8.2. He commented on the problem where two implementations are conformant but there are artifacts when decoding with implementation 2 the bitstream of implementation 1. Mr. Fabrice Plante (Intel) stated that this question is against not limited to float, and if there are artifacts and both implementations are conformant there is an issue and the way to debug is to check against the reference code.
The EVS SWG Chairman asked if the proposals in section 8.1 could be agreed.

Mr. Stéphane Ragot (Orange) noted that there was a typo in section 8.1 (discuss->discussed) and he invited to reword the sentence on fact that fix/float are aligned; he stated that in the field there can be any allowed version so it is not sufficient to have only the newest versions of TS 26.442 and 26.443 aligned and tested to guarantee interoperability.
The EVS SWG Chairman invited to revise the text for the Kista meeting, to address these editorial modifications in section 8.1. He noted that Qualcomm commented on section 8.2 and he asked if a new text would be provided for this section in Kista.
Mr. Fabrice Plante (Intel) concluded that neither section 8.1 or 8.2 is agreed, and he committed to update them based on feedback. He added that based on discussions chapter 5 is still in brackets, but there are lots of results for POLQA and what is missing in chapter 5 is tentative thresholds and criteria. He stated that this gave a starting point for people to assess different compilers and optimizations but there are no thresholds for people to check if there are good or not. The EVS SWG Chairman noted that clause 5.3.3.4 does not exist in the TR so a pCR would be needed, and he asked if the proposal to add this clause was agreeable.

Mr. Jon Gibbs (Huawei) stated that the text in general and tables would be a useful thing in the TR; he was not confortable with text that this is the final answer. He requested to soften the text by saying that it is a proposal and not the proposal or it could be part of the solution. The EVS SWG Chairman suggested adding a note reflecting this request. Mr. Jon Gibbs (Huawei) was fine with a note and he noted that he could work offline on a pCR.  Mr. Fabrice Plante (Intel) proposed to work offline to prepare a pCR for clauses 8.1 and 5.3.3.4. He noted that clause 8.2 is more controversial, and there will be a new contribution.
Mr. Atti Venkatraman (Qualcomm) requested to the missing 1% of MOS-LQO differences and he stated that one cannot comfortably say an implementation is conformant if it can be different for 1% of the time. He commented that this was also discussed for the decoder part as well. Mr. Fabrice Plante (Intel) noted that the request was to include the maximum value as part of tables. Mr. Stefan Doehla (Fraunhofer) commented that one needs to check how many times this could be affected, as an issue may not happen in 1% cases but could be spread in other cases. Mr. Atti Venkatraman (Qualcomm) asked how it is resolved in the decoder side and whether a 1-sample saturation would be covered.

The EVS SWG Chairman invited all interested parties to work on draft pCRs or revised contributions. Mr. Fabrice Plante (Intel) commented that the editorial issue rose by Orange and Huawei will be addressed offline and he noted that another contribution will be needed for other aspects like providing more data with the maximum statistics.

Conclusion:

TD AHEVS-435 was noted.
The EVS SWG Chairman noted that there was one more document provided for information from Fraunhofer (AHEVS-436). He invited participants to read this document.
Mr. Stefan Doehla (Fraunhofer) commented that the document was late and he invited interested parties to get in touch; he stated that the proposal could be handled next time. He suggested addressing any question in 2-3 minutes but preferred not to present the document given the progress during the call.

The EVS SWG Chairman noted that the document was for information and he asked if there was any quick comment. Answer: none.

Conclusion:
AHEVS-436 Proposed loudness metric for EVS floating point conformance, from Fraunhofer IIS, Intel was noted without presentation.

4 AoB
None.
5 Close of the call: March 9, 19:03 CET

The EVS SWG Chairman closed the meeting. 
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