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WI Performance Characterisation of default codecs for PS conversational multimedia

At the SQ SWG session during SA4#23 meeting, France Telecom provided TD S4-020527 Proposed test plan for speech conversational tests to progress the organization of conversational tests including the AMR-NB and AMR-WB codecs used in packet switched voice services. A conversational test methodology was agreed to test variables like delay, packet losses, and different radio conditions.
The funding issue was solved by the 3GPP PCG/OP, who allocated up to 160 k EURO (+ eventually the contingency of 34 K EURO left from the AMR-WB Characterisation Phase, if found agreeable by the AMR-WB contributors). TSG SA#17 and SA#18 Plenaries ratified the budget "up to 194 k EURO" allocated for this exercise.

TD S4-020680 Air interface simulation for speech conversational tests, from Siemens introduced at SA4#24 a methodology to organize conversational tests for AMR-NB and AMR-WB in packet switched voice services. Siemens clarified they were in agreement with FT contribution as regards the methodology to be followed. Siemens AG offered to provide some channel simulation patterns. Comments made at the meeting on Header compression, discarded packets (outside the UMTS simulator) and network delay, which were aspects not covered in the document, were felt of importance and were asked to be included. Also BLER (% frame erasures) was suggested to be used, since more appropriate than BER, i.e. appropriate patterns should be generated to reflect realistic error conditions. Convolutional instead than turbo coding was proposed to be considered as well as some values for packeting parameters were asked to be modified. In conclusion, the SQ SWG Chairman invited Siemens to provide answers at SA4#25 meeting to all comments and questions raised, and all Companies to contribute further to progress the Work Item.

At SA4#25 one document was provided on the subject, i.e. TD S4-030035.
Mr. I. Varga presented TD S4-030035 Error rate for the air interface tests, from Siemens.

At the previous meeting (Redmond SA4#25), Siemens submitted to SA 4 the document TD S4-020680 ‘Air interface simulation for speech conversational tests’. In this document it was stated that Siemens would offer to provide an air interface simulator in order to be able to simulate an end-to-end mobile-to-mobile conversation in collaboration with France Telecom. France Telecom would provide the core network simulator. This document clarifies some points which were raised at last meeting.

Siemens would like to separate the test in two parts: a first part of the test would be dedicated to the test of the AMR-NB speech codec, and the second part (which could come later) would take care of the tests of the AMR WB codec. this proposal was felt reasonable at the SQ SWG meeting.

Questions/comments: could an SDU of another size as 640 be used, e.g. of size 320 ? Yes, but then header compression would be needed, making the test significantly more complicated.

What other values for FER should be inserted ? It was pointed out that the document just gives an example of possible figures, actual values to be agreed.

The SQ SWG Chairman thanked Siemens for providing the contribution.

Testing laboratories
The following Companies communicated to the Chairman their interest to take part in the exercise, (which will imply also to contribute actively to the preparation of the Experimental Design and Test Plan), and raised their preliminary candidature: NTT-AT, ARCON, France Telecom, Siemens.

Conclusion: in order to take action, and draft the commercial contracts after SA4#25bis meeting, the SQ Chairman invited all active Companies to produce contributions including the list of "AMR-NB + reference" experimental conditions to be tested, and, possibly, provide details about the needed interfaces and transducers to be utilised by the different testing labs.

The budget to test the AMR-NB part of the WI was provisionally quantified within 80k EURO (with some flexibility), the remaining sum to be dedicated for the AMR-WB part.

SES

Mr. B. Noe' presented S4-030018 Design Constraints for default codec for speech enabled services (SES) v. 1.0, from Alcatel. 

Comments: since figures on VAD complexity were taken from a Design Constraints document, this document should be either made available or at least referenced; version number of the design constraints document should be increased from 1.0.0, and revision marks used, to ease the understanding of the changes; data rate values for GPRS were felt too restrictive (why single slot and CS-1 only were chosen ? more detailed information was requested ); the maximum total additional codec latency proposal at 250 msec was asked to be justified by a "scientific" approach, and the requirement be formulated more generically; figures of complexity were asked to be based on fixed-point implementations; and fixed-point implementation was requested to be used as well for the selection phase. C-code (source code fixed-point version) was requested to be made available for attachment to the text of the final specification. The tables of complexity given in the document were requested to include the AMR-WB complexity figures as well.

The document was revised in TD S4-030049.

Mr. B. Noe' presented TD S4-030049 Design Constraints for default codec for speech enabled services (SES) v. 1.1, from Alcatel, which was reviewed together with TD S4-030073.
Mr. D. Pearce presented TD S4-030073 Data rate and latency considerations for design constraints for SES, from Motorola. This document describes the considerations for the data rates and latencies for the design constraints for the codecs for speech enabled services. Nokia pointed out that the algorithmic delay should be minimised as much as possible; anyway Nokia accepted a provisional value of [200] ms.

Latency: a provisional value of  [200] ms was agreed at SQ level and inserted in TD S4-030049.

About the Data Rate Considerations contained in the document, Nokia and Ericsson requested some time for checking purposes.

Comments on TD S4-030049: Ericsson commented that the max data rate depends on packetization (and delay budget) and no hard limit should be set; anyway, the candidate proponent should show that the solution will work with GPRS CS-1 and MSC-1 uplink and for UTRAN up to 24 kbit/s. Acknowledged mode and unacknowledged mode were proposed to be considered; Ericsson asked more time to check the data in TD S4-030073, since their preliminary feedback got from the experts in the Company showed that differences did exist about the figures given therein. This aspect will be discussed with the Siemens delegate as well.

Open issues: data rate, latency.

The document will be forwarded to the SA4 Plenary for further progress.

Mr. D. Pearce presented TD S4-030074 Summary of responses from ASR vendors expressing interest in SES evaluations, from Motorola. There was some concern about presenting absolute results obtained by ASR vendors from SES evaluations on same databases, since this could then constitute a "vendor comparison". It was proposed that reporting relative results from different codecs could be a way around this. There was also a suggestion from vendor(s)  that results on ASR vendors internal proprietary databases might be of more interest.

Comments: the way forward for testing the candidates will have to be agreed taking also into account also vendors' concerns. Logistic aspects (contracts, cost, database training work, schedule, confidentiality, etc.) were addressed. Three months were felt the minimum time to complete the practical work (depending on the vendor resources, the databases and the associated tasks, digits, names, noisy signals, tonal confusability, etc.).

Mr. R. Hariharan presented TD S4-030016 Considerations of databases to be used for assessment of SES codec candidates, from Nokia. This contribution discussed the applicability of different databases for the codec recommendation task for SES service. Some test results on ETSI AURORA Baseline ES-201 108 DSR codec and ETSI Aurora ES-202 050 Advanced DSR codec in a speaker independent name dialling tasks were presented. Secondly, the applicability of tonal databases was discussed. The document proposed to use a variety of databases containing realistic use cases. Tonal confusability should be tested using a database containing words with possibility to tonal confusion (see TD S4-020755). Noted.

Mr. D. Pearce presented TD S4-020754 SES test databases: Noisy CUDIGIT Cantonese connected digits database, from Motorola. See also A.I. 12.5.1.1. This document describes the Noisy CUDIGIT database as a proposal to be one of the databases for codec testing for Speech Enabled Services. The Noisy CUDIGIT database is proposed in response to the request for testing on a tonal language. It is a Cantonese connected digit database with added noise. The source CUDIGIT database is publicly available from the Chinese University of Hong Kong.

Comments: Nokia felt this database not cut to the purpose of testing tone confusability, since Mandarin and Cantonese digits do not have any tonal confusability. Instead, a database containing words with possibility of tonal confusability should be used.

Mr. R. Hariharan presented TD S4-020755 SES codec test database information, from Nokia. This contribution provides information on speech databases for training and testing of speech recognition algorithms when comparing the candidate codecs for speech enabled services. Nokia's proposal is to use large vocabulary database using a European language and some tonal language. The test would be a name recognition test. The first material is in British English. The second material is in Mandarin Chinese. Different database would be used for training and testing, since this represents the real world situation for the automatic speech recognition system.

Comments/questions: recording procedures and microphones used to produce the material, talker selection, transcriptions availability, resources needed to run the tests were clarified. It was requested to get the database (for sanity check): Nokia proposed the "sanity check" could be done by a third party. This issue was felt to be still open.

Mr. B. Noe' presented TD S4-030003 Test and processing plan for default codec evaluation for speech enabled services (SES), from Alcatel. See also A.I. 12.5.1.1. Revision marks were requested to be inserted, to see the differences from the previous version. This document summarises the databases and evaluation framework for default codec recommendation procedure for SES. 

Comments/questions: Decompression to be eliminated in Figure 1; VAD section fixed, include also channel error cases for AMR/AMR-WB conditions. Aurora3 database was asked to be modified to increase the training material for each language as well as the test set part; this was felt somewhat problematic, end even counterproductive by Motorola. Nokia proposed either to drop the Aurora3 database, or to modify it in order to get a more comprehensive database (at least for some of the languages). More information that would justify the rejection or the reservations raised on Aurora3 database were requested to be provided. Nokia offered to investigate whether enough material could be gathered from the SpeechDat-Car database. Nokia produced further results at the meeting showing that (insufficient) training did influence results in Finnish language, while Italian was felt OK, with the other three languages still subject to verification. It was pointed out that the Cantonese Chinese database, if needed, could be made available in about one month time.

The document was revised in TD S4-030071.
Mr. B. Noe' presented TD S4-030071 Test and processing plan for default codec evaluation for speech enabled services (SES) v. 0.9, from Alcatel. A discussion took place on the database to be selected for the testing from ASR vendors. Nokia felt that at least the following tasks, i.e. digits, names, noisy signals, tonal confusability, should be included, and proper testing carried out. The database made up of: Aurora3 (no Finnish, Italian, which looks OK, and with the other three languages still subject to verification), Aurora2, WSJ English, and Mandarin Chinese (to be provided in two separate parts, for names and tonal confusability tasks), without the Cantonese Chinese which could be dropped, was proposed to be provided to ASR vendors and see their reactions. 

Primary issues to be requested to ASR vendors (time frame, whether the work is done on commercial basis, provided/owned material characteristics, how to communicate the results and confidentiality aspects) were discussed. A letter will be prepared c/o Mr. D. Pearce (with attachment the Test and processing plan).

Open issues in the Test and processing plan: channel errors, speech reconstruction tests, Aurora 3 verification, database to be used, list of evaluators.

The document was revised into TD S4-030082 Test and processing plan for default codec evaluation for speech enabled services (SES) v. 1.0, which was forwarded to the Plenary meeting for further progress.

Mr. S. Bruhn presented TD S4-020756 Candidates for Speech Enabled Services (SES), from Ericsson, Nokia. See also A.I. 12.5.1.1. The document states that there is no visible need for any additional codec for speech input in SES in REL-6. Noted.

Mr. B. Noe' presented TD S4-030004 Recommendation Criteria for default codec for speech enabled services (SES), from Alcatel. See also A.I. 12.5.1.1. It was reproduced in TD S4-030072 (with revision marks).

TD S4-030072 Recommendation Criteria for default codec for speech enabled services (SES), from Alcatel.

Comments: speech recognition performance was felt by Nokia just one of the components for the overall figure of merit to be taken into account for the selection. Nokia and Siemens felt the statement given in Section 2.4 (based on minimum data rate) irrelevant for the selection, and asked to clarify the meaning (which was clarified to mean the source data rate): still an open issue. Figure of merit: other issue still open. Channel error resilience: still an open issue (2%, 5%, and 10% were deleted).

The document was revised in TD S4-030075 Recommendation Criteria for default codec for speech enabled services (SES) v. 0.3 with revision mark, which was forwarded directly to the Plenary for further progress.

Mr. P. Ojala presented TD S4-030015 SES codec recommendation criteria, from Nokia. The purpose of this contribution is to provide a checklist type of tool for codec recommendation task for SES. The list helps to make conclusions on the different features and functionalities that different approaches, such as DSR optimised codec and conventional speech codecs, do have. The checklist provides functionality and performance requirements the recommended codec shall fulfil and also gives objectives.
Comments: Alcatel and Motorola felt difficult to incorporate the content of TD S4-030015 in the document on recommendation criteria. Other specific comments were made on each individual row of the Table given in the document, which was felt either should not to be included in the document on recommendation criteria, or it was already covered in the design constraint document; anyway, the requirements on intelligible reconstructed speech, and on performance, were felt should be taken into account.

Finally, TD S4-020743 SES Work plan will be forwarded directly to the Plenary SA4 for review.

ITU-T MSC-VBR and Embedded VBR ToRs
TD S4-020643 LS to 3GPP, 3GPP2 on progress of MSC-VBR and Embedded VBR, from ITU-T SG16. Q.9/16 requested to inform Q.9/16 about

1. Specific applications likely to benefit from MSC-VBR and EV speech codecs, and especially their requirements, e.g. in terms of speech bandwidth, speech quality, delay etc.

2. Requirements and constraints of networks and systems that need to be considered in the design of these VBR standards (e.g. concerning bit rate, error resilience, etc.)

Deadline for reply set at 10 February 2003 was felt not valid any more, since a potential Rapporteur's meeting of Q.9/16 was moved to March 2003. An off-line session for discussing the document took place already during the SQ SWG session held during SA4#24, and the discussion continued via reflector (c/o W. Navarro). 

TD S4-030044 Summary of the ad hoc discussion on the new ITU-T codec standardization, from Nortel Networks, was discussed (on Wednesday) during the SQ SWG meeting at SA4#25. Noted.

Mr. S. Bruhn presented TD S4-030036 Considerations on progress of MSC-VBR and Embedded VBR standardization in ITU-T SG 16, from Ericsson, Nokia, Nortel Networks. This document was left to be discussed on Wednesday during the SQ SWG meeting at SA4#25.

The document proposed to send a reply Communication to ITU-T Q.9/16 informing them of

· SA4’s general interest in the VBR standardization

· Our welcoming of co-coordinated standardization efforts

· Our idea about the timeframe for a VBR standardization

· Our concerns, especially on the necessary amount of rate/distortion improvement and the speech quality requirements in the current MSC-VBR ToR

The document also requested to point out that a codec conforming to the current MSC-VBR ToR does not offer a significant improvement over existing 3GPP speech coding standards and that it would therefore not be very likely to be included in 3GPP systems. Noted.

Mr. I. Varga presented TD S4-030042 Comments on LS on ITU-T VBR standardisation work, from France Telecom and Siemens. This document was left to be discussed on Wednesday during the SQ SWG meeting at SA4#25. France Telecom and Siemens would like to propose to answer the LS from ITU-T in a very favourable way, and volunteered to draft the answer to ITU-T. A realistic time frame for the development of the MSC-VBR is felt to require about 2 years. The Terms of Reference of the MSC-VBR are not completed yet, and the document suggested 3GPP SA4 should provide its input.
The guidelines of EV approach deal with high flexibility allowing fast and easy adaptation to highly heterogeneous networks, terminals and their time-varying operating conditions. In particular, 3GPP could provide useful guidance to define requirements in error conditions both for the models and rates. Noted.

Conclusion: a drafting group will meet on Wednesday evening,at the end of the SA4 plenary session, to progress the drafting of the reply to ITU-T (the formal Communication was left to be approved by SA4 at meeting SA4#25bis, since still in time).

End of SQ SWG report.
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