Joint TSG-S4#9 - SMG11#14 Meeting

Puerto Vallarta, Mexico
S4/SMG11 Tdoc   61/00
January 24-28 2000

Draft Meeting Report

AMR Noise Suppression Sub-group Meeting #10

1
Introduction

The agenda in Tdoc SMG11 14/00 was approved and is provided as Annex 1. The list of documents considered during the meeting is provided as Annex 2.

2
Allocation of Documents to Agenda Items

The list of documents is recorded in Annex 2.

3
Draft Report of Last Meeting

The NS-related sections of the SMG11/S4 report from the previous meeting, TD539R/99 was presented. It was agreed that the NS-related matters are correctly recorded in the report and reflect the status and discussions during the meeting.

4
Selection Matters

TD 8/00 “AT&T Labs AMR-NS Characterization Phase Final Report”, from AT&T, was presented by the Rapporteur. It was noted as provided for the records. It was left for approval at SMG11 Plenary.

TD 16/00 “New spreadsheet of AMR-NS results” was  noted as incorporating minor changes with regard to the data presented in TD8/00. It was noted, and it was left for approval at SMG11 Plenary

TD 13/00 “Updated Objective Performance Measures for the Motorola AMR/NS Candidate” was briefly addressed by Mr. S. Aftelak, who thanked Nokia for the assistance in the work. It was noted.

Also it was noted that TD 430/99R2 from Mitsubishi contains a revised version of their objective performance measurements. It was made available at this meeting.
4.1
Review of Compliance to Design Constraints

It was noted that the remaining issues with regard to design constraint compliance (complexity with VAD option active) for the Ericsson and Nokia candidates have been resolved. Updated complexity estimates were provided in TDs 497/99 (Ericsson) and 484/99 (Nokia) during the last meeting. A deadline was set for comments on these documents, which passed without comment.

The conclusion is that all candidates meet the design constraints

4.2
Outstanding Issues with regard to VAF

Nortel Networks noted that at the last meeting it was requested that candidates provide additional information regarding increased VAF values (5 out of 6 exhibiting increased VAF for at least one of the VAD options).

Motorola stated that the increase in VAF for VAD1 for the Motorola candidate was due to changes in information fed back to the VAD from the AMR encoder, the operation of which is somewhat altered by virtue of the fact that it is fed with parameter derived from a noise suppressed signal. He stated the view that the increase in VAF of approximately 0.7% for VAD1 is not significant.

Nokia expressed similar views with respect to their candidate's slight increase of 0.1% for VAD1, stating that they consider this increase is statistically insignificant given the set of speech and noise samples tested, and that a common sense approach should be used to define limits on VAF increase for the requirements specification.

Ericsson expressed similar views with respect to their candidate, where the increase of VAF for VAD1 was approximately 0.2%.

4.3
Outstanding Issues with regard to Figures of Merit

Motorola noted that the corrected value for their candidate's complexity FOM (FOM(1)) is 6.4816.

With regard to FOM#11 and FOM#12, a ranking based on these measures (delay and complexity) will be provided by Mr. A. Eriksson.

4.4
Selection Discussion and Recommendation to Plenary

The discussion was ordered as follows. Firstly discussion focussed on checking whether any candidate should be excluded. This was followed by a discussion to determine if the selection of a unique example solution based on the available results was possible. This was followed by a brief discussion on possibilities to generate new data upon which to make a decision (e.g. additional testing). Finally discussion and formulation of the recommendations to SMG was undertaken.

(a)
Exclusion check

After discussion, it was agreed that no candidate should be excluded on the basis of Rule 1. Further, it was noted that all candidates fail (soft-fail) at least one of the Rule 2-based requirements, and that it has not been possible to exclude any candidate due to their soft exclusion under Rule 2, after analysis under Rule 3.

(b)
Selection Discussion

Tdoc 40/00 “Further Analysis of ACR Test Results for the Motorola Noise Suppression Candidate (revised)” was presented in detail by Mr. S. Aftelak. The document presented evidence, which Motorola believes, shows that to conclude that NS6 introduces significant annoying degradations is unsafe. Further it was asserted that Motorola believe the Experiment 3 results do not prove that any candidate degrades the signal. Therefore Motorola requested that the group recommend the Motorola solution as the unique example solution to SMG11.

The SQ Chairman commented that the comments and the related conclusions stated at the last meeting were still valid, and should not be changed. He re-stated the view that despite the differences in scores between the results for Experiment 3 in English and Spanish, there is a clearly discernible trend. In his view, although Experiment 3 may not prove the existence of annoying effects in NS6, it raises doubts to the extent that the results must be taken into account in order to reach a safe conclusion. He also stated that the Experiment 3 methodology is the best currently available for the purpose, and that he knows of no alternative which may be considered to prove whether candidate algorithms introduce annoying effects.

Ericsson agreed and stated the view that the Italian language results must be considered to be valid. Indeed, he disagreed with the assertion in TD40/00 that the Italian listeners seem to consider noise to be better than noise suppression by noting that the listeners scored reference conditions with less noise content higher than reference conditions with higher noise content.

Nokia agreed with Ericsson, noting that the Italian language sub-experiment of experiment 3 may have been very sensitive, but believes that sensitive testing is required for the purposes of Experiment 3. Therefore he asserted that we need to take care in our conclusions, and take account of the Experiment 3 results. Otherwise we may be choosing an example solution which introduces annoying effects.

As a result of this discussion, the Motorola proposal that NS6 be chosen as the example noise suppresser was not accepted.

(c)
Possibility of Additional Means to aid in Selection

After discussion it was concluded that no additional means (e.g. further listening tests) could be identified to develop further input for selection purposes.

(d)
Recommendation to SMG

It was concluded that the working assumption at the end of the last meeting (that no selection of a unique example algorithm takes place) still stands.

Tdoc 42/00 “Results of AMR Noise Suppression Selection Phase [Preliminary Draft)” was presented by the SMG11 Chair. The document was considered to be close to completion by the group, and delegates and the sub-group chair thanked the SMG11 chair for undertaking this work. Siemens requested the addition of information as to whether different solutions are embedded or not, and it was agreed that this information would be added to Annex 3. The AMR/NS group chair proposed to adopt the structure of the document, which was agreed. The document was reviewed in detail and areas were identified for further work. Delegates from Siemens, Ericsson, and Motorola agreed to draft sections, which the SMG11 Chair will collect. 

A sub- working group was set up to progress the draft, and met on Wednesday morning before the start of the main meeting.

5
Deliverables to SMG

5.1
Requirements Specification

Documents TD29/00 (Nokia) and TD15/00 (Motorola) were used as guides in setting firm working assumptions for the requirements, with the intention of presenting these to SMG for approval. Each potential requirement was considered in turn. The principle that requirements are altered only if there is consensus to change was adhered to.

(a)
Bit Exactness of the Speech Encoder

After discussion, there was no consensus, so the selection phase requirement, that embedded solutions according to the description outlined in the Design Constraints document, are permitted.

(b)
Use of AMR Speech Encoder functions

The original requirement is retained. The text of TD29 is used with the addition of a reference to the definition of the bit exactness requirement (see (a) above).

(c)
Bit Exactness of the Speech Decoder

No change. The text of TD29 will be used.

(d)
Delay

In the course of this discussion it was agreed that we would not set limits on WMOPs RAM, or ROM figures (since these are implementation issues).

It was agreed that the requirement on Algorithmic delay will be tightened to 5ms. Additionally it was agreed that a requirement on total delay will be defined using the calculation method defined for the selection phase with E*S*P=50. The agreed limit for total delay is 10ms.

The alternative method using direct measurements of total delay of implementations is left for further study, pending proposals for conducting such measurements. It was noted that the TIPHON project in ETSI may have defined a suitable means of delay measurement.

(e)
VAF

After discussion there was no consensus on the proposed changes, so the original requirement stands. It will be added that the definition of upper limits on VAF increase and attendant confidence intervals is for further study. The selection phase methodology and material will be retained for testing this requirement.

(f)
Initial Convergence

It was agreed that there will be no specific test to check this (i.e. no equivalent of Experiment 1 of the selection phase). It was agreed that the definition and value (2s) of the parameter associated with the use of the initial convergence criterion will be retained in processing material for testing.

(g)
No degradation in Clean Speech

Paired comparison testing is retained, as is the original wording of the requirements.

(h)
No artefacts in residual noise, no Speech Clipping, and no Reduction in Intelligibility

It was agreed that these two would be combined using the wording of TD29 (No degradation of speech and no undesirable effects on residual noise in conditions with background noise (residual noise = background noise after AMR/NS)
France Telecom proposed the use of DCR methodology in place of the modified ACR tests (Experiment 3) used in the selection phase, in the light of the selection phase results. In contrast Ericsson and Nokia stated that they believe the existing methodology is good.

Since there was no consensus, the original ACR methodology is retained with specific instructions.

The matter is referred to the SQ group for further consideration, to determine if a more appropriate methodology can be devised.

(i)
Improvement over AMR

TD29 proposes 2 options; CCR testing as conducted during the selection phase, and ACR testing, with the candidate choosing which to employ. It was clarified that the proposed ACR methodology is the classical approach without the specific instructions used in Experiment 3 of the selection contest.

Some reservations were raised, so the use of the CCR methodology is retained.

TD29 also suggested changes to certain test conditions (higher SNR). This was not agreed.

The pass/fail wording in TD29 for testing this requirement was agreed.

Additionally it was proposed that we add an SNR improvement requirement. This will be marked for further study.

(j)
Objective Performance Measures (Objectives)

It was agreed that all new candidates must publish objective performance measure results according to the methodology used during the selection phase. It will not be a requirement to achieve the stated  values of NPLR and SNRI.

(k)
Interactions with other features, DTMF etc.

It was agreed that we retain the existing requirements as defined in 02.76

The AMR/NS chair will develop a first draft of the requirements document.

5.2
Test Plan

The testing aspects were covered in Section 5.1.

5.3
Technical Report

The AMR/NS group are in favour of developing a technical report covering the selection phase. The AMR/NS chair will co-ordinate this activity. Organisations interested in contributing to this task are asked to contact the co-ordinator as soon as possible.

6
Network Control Aspects

It was noted that SMG2 WPA have not indicated that they have progressed this point. Nortel and BT stated that they wish to see this work undertaken. Nortel will draft a liaison statement to SMG2 WPA on this matter.

7
Remaining Areas of Work

Not considered, since all these items assume the selection of a single example solution.

8
AOB

A request was made to allow access to the AMR/NS test material, and specifically the noise material. This will be referred to SMG11. All organisations owning material (test houses, candidates) who have problems with the release of their material are requested to make this known to the SMG11 secretary.
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Annex 2

List of Documents for the 10th Meeting of the AMR Noise Suppression Subgroup

TDOC
TITLE
SOURCE

430R2/99
Technical Description of AMR/NS Candidate
Mitsubishi Electric Corp

539R/99
Draft Report of the Joint SMG11#13/3G S4#8
SMG11/S4 Secretary

8/00
AT&T Labs AMR-NS Characterization Phase Final Report
AT&T Labs

13/00
Updated Objective Performance Measures for the Motorola AMR/NS Candidate
Motorola

14/00
Draft Agenda AMR Noise Suppression Sub-group Meeting #10
Rapporteur

15/00
Proposals for AMR/NS Requirements after the Analysis of Selection Test Results
Motorola

16/00
Updated AMR/NS Global Analysis Spreadsheets
Arcon

29/00
On the minimum performance requirements for AMR/NS solutions
Nokia

40/00
Further Analysis of ACR Test Results for the Motorola Noise Suppression Candidate (revised)
Motorola

42/00
Results of  AMR Noise Suppression Selection Phase (First Draft)
SMG11 Chair

46/00
Summary of objective measures for AMR NS candidates
Ericsson





53/00
Results of  AMR Noise Suppression Selection Phase (Draft 0.1)
AMR/NS Sub-group

