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Question 7/16 meeting report

Question 07/16 met under the chairmanship of Mr. Rosario Drogo De Iacovo (TILAB/Italy) in Montreal, 24-26 July, 2001. The meeting was kindly hosted by VoiceAge Corp. The list of participants is provided in Annex A. Current objectives of the question are to review the results of the Selection Phase for the wideband speech coding algorithm at around 16 kbit/s.

Documentation

Input Documents

	Number
	Source
	Title

	AC-01-01
	Rapporteur
	Agenda for the Q7/16 meeting

	AC-01-02
	Rapporteur
	Last meeting report (Porto Seguro - Brazil, 28 May-8 June, 2001)

	AC-01-03
	Rapporteur
	Subjective Selection Test Plan for the ITU-T Wideband (7 kHz) Speech Coding Algorithm around 16 kbit/s (version 3.4)

	AC-01-04
	Rapporteur
	Processing Functions for the ITU-T Wideband (7 kHz) Speech Coding Algorithm around 16 kbit/s

	AC-01-05
	ARCON Corp.
	Host Laboratory Activity

	AC-01-06
	LMGT
	LMGT Report of the ITU-T Wideband Selection Host Laboratory Activity

	AC-01-06 rev
	LMGT
	LMGT Report of the ITU-T Wideband Selection Host Laboratory Activity

	AC-01-07
	LMGT
	ITU-T Wideband Selection Host Laboratory Crosscheck Procedures

	AC-01-08
	FT
	Subjective Results for Exp 1A and 3B - FT

	AC-01-08 rev
	FT
	Subjective Results for Exp 1A and 3B - FT

	AC-01-09
	NTT-AT
	Report on Selection Phase Testing for ITU-T Wideband Speech Coding Algorithm around 16-kb/s

	AC-01-09 rev
	NTT-AT
	Report on Selection Phase Testing for ITU-T Wideband Speech Coding Algorithm around 16-kb/s

	AC-01-10
	DT
	DT's results for Exp 1B and 2



	AC-01-11
	LMGT
	ITU-T Wideband Selection Experiments 2 and 3A - LMGT Results

	AC-01-12
	Dynastat
	Dynastat's Results for the ITU16k Selection Test, 
Experiments 3a, 3b, and 4a



	AC-01-12 rev
	Dynastat
	Dynastat's Results for the ITU16k Selection Test, 
Experiments 3a, 3b, and 4a



	AC-01-13
	Nortel Networks
	Results of listening tests

	AC-01-14
	ARCON Corp.
	Global Analysis for the ITU-T Wideband Selection

	AC-01-14 rev 1.0
	ARCON Corp.
	Global Analysis for the ITU-T Wideband Selection

	AC-01-14 rev 1.1
	ARCON Corp.
	Global Analysis for the ITU-T Wideband Selection

	AC-01-14 rev 1.3
	ARCON Corp.
	Global Analysis for the ITU-T Wideband Selection

	AC-01-15
	Nokia Corp.
	High level description of 3GPP Adaptive Multi- Rate Wide Band Codec for ITU-T WB speech coding standard

	AC-01-16
	NTT
	High level description of NTT wideband speech coder around 16kbit/s



	AC-01-17
	ARCON, LMGT
	Blind mapping information for the ITU-T WB16k Selection Phase (password protected zipped file)


Output Documents

	Number
	Source
	Title

	TD (3/16) x

(aka AC-01-18)
	Rapporteur
	Q.07/16 Meeting report (Montreal, 24-26 July, 2001)

	TD (3/16) y

(aka AC-01-19)
	Rapporteur
	Liaison Statement to SG12/SQEG

	TD (3/16) z

(aka AC-01-03rev2)
	Rapporteur
	Subjective Selection Test Plan for the ITU-T Wideband (7 kHz) Speech Coding Algorithm around 16 kbit/s (version 3.5)


Summary

The test results of the Selection phase for the wideband coding algorithm around 16 kbit/s were presented and discussed. It was agreed to proceed with the standardization of the Nokia candidate, considering the frame erasure concealment algorithm submitted for the Selection test only as an example solution. Future improvements on frame erasure concealment will be incorporate in an Annex to the Recommendation on usage in packet loss environments.

It was decided to send a Liaison Statement to SG12/SQEG informing them about the outcome of the selection process and asking for the preparation of a test plan, pricing scheme and laboratory allocation for the characterization phase.

Results

The group adopted the following agenda and allocation of documents:

1. Opening of the meeting

2. Approval of the Agenda
[Doc. AC-01-01]



3. Allocation of documents

4. Last meeting report

[Doc. AC-01-02]

5. Liaisons from other groups

6. Selection matters

[Doc.AC-01-03,4,5,6,7,8,9,10,11,12,13,14,15,16]

7. Characterization matters

8. Approval of liaisons statements



9. AOB

10. Close

Last meeting report

Last meeting report, as contained in AC-01-02, was briefly presented by the Rapporteur.

Liaisons from other groups

No Liaison Statements were addressed at the Q.07/16 meeting.

Selection matters

The deliverables from the involved host, cross-checking and listening laboratories were presented and discussed. The meeting expressed its disappointment for the two subjective test laboratories that did not send representatives to the meeting, in particular because the meeting was planned well in advance and inserted in the list of activities in the MoUs. Fortunately, this time the absences did not prevent the group from reaching the necessary conclusions. With this note in mind, it was agreed that, in general, the deliverables were provided according to the signed MoUs and that the laboratories are entitled to receive payment from the ITU.

When comparing the test results provided by the individual listening laboratories and the Global Analysis report, some discrepancies were observed. The discrepancies led, in some cases, to a change from a failed condition to a pass condition or vice-versa. These conversions can be explained considering:

· the different precision used by the listening laboratories and GAL;

· the different approximations used in the t-test equations reported in the test plan and the “no approximation” computation used in the GAL spreadsheets;

· transcription errors (wrong equation, numbers, reference condition, etc.).

In future exercises these discrepancies could be minimized by using specific spreadsheets for the analysis of the test results. It was also felt that the determination of cause for eventual differences would be greatly facilitated if the spreadsheets used by each listening laboratory were attached to the formal report and available to the experts.

Two candidates participated in the Selection process: one proposed by Nokia and the other by NTT. The Nokia candidate, jointly developed with VoiceAge, is the mandatory voice codec for the 3GPP AMR wideband service.

After a careful examination of the ANOVA results contained in the Global analysis report (Doc. AC-01-14 rev 1.3), it was agreed that CuTA gives overall better performance than CuTB. This conclusion is also confirmed by the 4-way ANOVA performed by the GAL, considering that the factor “codec” is significant, that there were only two CuTs and that in each test CuTA scored better than CuTB. The section on conclusions reported in Doc. AC-01-14 rev 1.3 gives further details on the comparison of the two candidate codecs.

From the ANOVA tests results made available at the meeting (e.g. 3-way ANOVA, 4-way ANOVA), it was pointed out that it is difficult to draw conclusions from some interactions of factors shown as significant. As an example, a significant interaction “listener*condition” can be due to the behavior of the reference codecs, the CuTs or to the characteristics of the experimental conditions included in the test. 

After the discussion of the test results, the following deliverables were updated at the meeting (revised versions produced) to take into account specific requests, clarifications and corrections raised during the meeting or amendments:

· AC-01-06 rev

· AC-01-09 rev

· AC-01-12 rev

· AC-01-14 rev1.0, rev1.1, rev1.3

The following documents were also reviewed with the reported comments (however, no revised version was produced at the meeting):

· AC-01-10 (from Berkom-DT)

1. conversion from PASS to FAIL in Table 5 (Objectives, CUTA @ 20 kbit/s, -36 dBov), possibly due to transcription error;

2. conversion from FAIL to PASS in Table 9 (Requirements, CUTB @ 24 kbit/s, 3%RFER), possibly due to precision effects;

3. in the section “Conclusions”, G722 @ 58 kbit/s was erroneously  reported instead of G.222 @ 56 kbit/s.

· AC-01-13 (from Nortel Networks)

4. the following additional two-tailed t-tests for the direction effect (NB->WB and WB->NB) made with the “equivalence” criterion (significant direction effects indicated in bold) were provided:

	CuT
	Bit Rate
	NB ->WB
	WB -> NB

	A
	13 kbit/s
	3.98
	3.88

	A
	16 kbit/s
	4.03
	3.91

	A
	20 kbit/s
	4.06
	3.93

	A
	24 kbit/s
	4.02
	4.00

	B
	13 kbit/s
	3.23
	3.47

	B
	16 kbit/s
	3.58
	3.86

	B
	20 kbit/s
	3.66
	3.89

	B
	24 kbit/s
	3.86
	3.97


As regards the direction effect to be tested in Experiment#4 (for information), the relevant conditions reported in Table 8.4 of the Selection Test plan should be tested with a two-tailed t-test for “equivalence”, not a one-tailed t-test for “not worse than”, as indicated in the test plan. This amendment, reported in the last revised version of the GAL report, will be also reflected in the updated version of the Selection Test plan (version 3.5, to be issued).

Each candidate fails in meeting one requirement (CuTA at 24kbps, 3%RFER; CUTB at 16kbps, Car Noise in Tandem) at a single Listening Laboratory (DT for CuTA and LMGT for CUTB), but this was not seen as an impediment to consider both candidates sufficiently mature to potentially constitute a standard. This conclusion is based on the fact that both (statistically significant) failures happened only at a single LL (i.e. not systematic failures) and that the failures are not severe (i.e. the same condition showed a solid pass for the other LL).

There was a consensus that CuTA should be selected as the way forward and that work should be done trying to improve its performance in the FER area, as a complement to the current algorithm. Contributions are expected to improve CuTA performance in FER conditions. Nokia, VoiceAge and NTT declared their willingness to contribute to such an improvement.

After that the above-mentioned conclusion was agreed, the different blind mappings were unveiled. As detailed in Doc. AC-01-17, the following mappings were used by the host laboratories (ARCON and LMGT) for processing the source material and demo material in the ITU-T Wideband Selection tests:

	Deliverables


	Mapping

	Listening Test material
	CuTA= Nokia; CuTB=NTT

	Bit error demo
	CuTA= Nokia; CuTB=NTT

	Music demo
	CuTC= Nokia; CuTD=NTT

	Frequency response
	CuT1= Nokia; CuT2=NTT


The following way forward was agreed: 

1. Proceed with the standardization of the Nokia candidate, considering the frame erasure concealment algorithm submitted for the Selection test only as an example solution, since it does not affect interoperability;

2. Incorporate future improvements on handling frame erasure concealment in an Annex to the Recommendation addressing usage of the Recommendation in packet loss environments. This effort should seek an improvement of performance with respect to the current performance level and should use a subjective test structure similar to the one shown in Experiment#2 of the Selection test plan. 

3. The C-code of the Nokia candidate used in the Selection test will be made available to the ITU experts by mid August, 2001, in preparation for Consent at the expected WP3 meeting in November, 2001, and to allow the start of studies for frame erasure concealment improvement.

It was also agreed that all the nine bit-rates (modes) and VAD/DTX/CNG mechanism of the Nokia codec (also present in the 3GPP AMR wideband system) will be included in the main body of the Recommendation to avoid interoperability problems with the 3G wireless networks, even if this will imply an additional effort in testing the other five bit-rates in the characterization phase. However, it was also recognized the need to signal different subsets of bit-rates and optional support of VAD in the applicable system Recommendations (e.g. H.245).

The meeting also agreed on making available the selection test raw voting data on the ITU-T informal FTP area.

Characterization matters

Considering the already available test results collected in the previous selection and characterization tests of the 3GPP AMR wideband system, a preliminary list of conditions to be tested in the ITU-T characterization phase is shown in Table 1. This list will be submitted to the SG12 attention at the next meeting in October, 2001, as a starting point for the preparation of a complete characterization test plan.

Table 1 - List of conditions to be tested in the Characterization phase

	Experimental conditions for the Characterization phase
	Type of test
	Priority

	FER

3% (1% and x% if possible) RFER conditions @ all (9) AMR wideband bit-rates.

x% RFER to be defined: possible values: 0.1%, 0.3%, 2%(preferred)
	formal listening tests
	high (*)

	Codec+VAD/DTX/CNG

16 kbit/s + VAD/DTX/CNG

24 kbit/s + VAD/DTX/CNG

(possibly additional bit-rates tested depending on the size of the experiment)
	formal listening tests
	high

	Additional background noises

babble, interfering talker @ the additional 5 bit-rates not tested in the ITU-T Selection phase
	formal listening tests
	medium

	Music signals

codec @ 24 kbit/s vs. G.722

(possibly additional bi-rates tested depending on the size of the experiment)

This test is subject to unavailability of music test results from other bodies (e.g. EBU, etc.)
	formal/expert listening tests

[t.b.d]
	medium

	Switching between WB bit-rates 

(without the limitation on switching to near bit-rates, as in GSM)
	formal/expert listening test [t.b.d]
	medium

	Switching of signal sources to the codec 

(e.g. to model switching of speakers in voice activated MCU)
	formal/expert listening test [t.b.d]
	low

	Talker dependency

(possibly using a number of talkers > 8)
	formal listening tests
	low


(*) Note: Considering that an Annex of the Recommendation will address this area, the associated priority in the characterization phase could be considered low.

Liaison Statements

It was agreed to send a Liaison Statement to SG12/SQEG informing them that:

· Q07/16 reviewed the Selection Test results, with the help of several experts from different Listening Laboratories that attended the meeting;

· Q07/16 selected the Nokia candidate;

· Q07/16 asks SG12/SQEG to endorse the selection of the Nokia candidate;

· Q07/16 experts group would like to proceed in the Characterization phase, taking into account that some results are already available from AMR Selection and Characterization. For the remaining test conditions, a list is provided as contained in section 1.3.4 of the report and the preparation of a suitable test plan, pricing scheme and laboratory allocation for the characterization phase is expected.

Future work and future meetings

The following “to do” list was identified:

· it was pointed out the need to address the packetization format issue and to progress in this area (e.g. liaison with SG13);

· it is needed to define the structure of the text for submission to Consent. All different options of the algorithm should be integrated in one single C-code package, for easier maintenance. The main body of the Recommendation should include the general parts, and the specific aspects would be published in different Annexes or Appendices.

· it is needed to maintain the 3GPP and ITU wideband Recommendations aligned. Since it is not possible to make normative references of 3GPP Specifications in ITU-T Recommendations, there are two possibilities: Change Requests accepted in 3GPP are also submitted to the ITU-T or, use references to the ITU-T Recommendation in 3GPP Specifications. 

· the test results on the AMR wideband available from other bodies should be collected and submitted to ITU in order to minimize the characterization phase effort;

· the preparation of the initial draft of the Characterization test should be started.

The work will continue by correspondence. Next expected WP3 meeting (12-16 November, 2001) will be the meeting when the C-source code is provided to ITU-T TSB and possibly Consent is reached based on the available Selection and Characterization test results.
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