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Summary

This document provides a summary of the SES codec selection from SA4.
1
Introduction
SA4 has been working on the selection of a codec to recommend for Speech Enabled Services since October 2002 under the WID for SES [3]. The usual process of agreeing “design constrains” [4], “test and processing plan” [5] and “recommendation criteria” [6] was followed and completed before evaluating the candidates. 
Two candidate codecs were proposed and evaluated:
1. ETSI Standard for the DSR Extended Advanced Front-end (ES 202 212) that can operate at both 8kHz and 16kHz 
2. AMR and AMR-WB audio codec
Both candidates meet the design constraints.

The performance evaluations were conducted by two leading companies in the area of speech recognition, IBM and Scansoft. Results from these evaluations were presented at SA4#30 and are summarised here. The “recommendation criteria” have been applied and SA4 recommends the DSR codec for Speech Enabled Services.
2
ASR vendor evaluation results

ASR vendors IBM and Scansoft have completed evaluations according to the “Test and Processing plan” [5] and their results are presented in [7]. 
· At low data rate DSR provides an average of 36% relative reduction in word error rate compared to AMR4.75.

· At the high data rate at 8kHz DSR provides an average of 24% relative reduction in word error rate compared to AMR12.2.

· At the high data rate at 16kHz DSR provides an average of 31% relative reduction in word error rate compared to AMR-WB12.65.

According to the recommendation criteria [6]

· At the low data rate DSR is recommended.


· At the high data rate at 8kHz the result is in the “grey area”.

· At the high data rate at 16kHz DSR is recommended.

3
Informative Error Resilience Results
ASR vendors also provided informative results at 10% BLER in addition to those at 1% and 3% formally included in the recommendation criteria. The 10% BLER results are also included in [7]. These demonstrate that DSR is more robust to channel errors than AMR [17].
4
Informative Listening Tests
In LS from SA4 to SA on speech reconstruction [10] it was stated that “Based on the work done in ETSI Aurora [1,2], both the 8 and 16 kHz DSR codec versions are capable of reconstructing intelligible speech. Therefore, there is no need to carry out the intelligibility tests for the SES candidate codecs. Reconstruction quality of the SES codec candidates will be measured for informative purposes only.” Accordingly Nokia and Ericsson have conducted listening quality tests for AMR and the DSR reconstruction.

ACR speech quality listening tests have been conducted in Finnish [11] and Chinese [12].
The results show that the quality of the DSR reconstruction is worse than AMR 4.75.
DCR tests were also conducted on the noisy speech samples however because of the presence of noise suppression in the DSR Advanced Front-end reconstruction the suitability of these tests is questionable. DCR tests are not appropriate for testing noisy speech samples when noise suppression is implemented.
5
Verification Plan
The verification plan has been agreed [17] and will be conducted by STMicroelectronics assisted by IBM. Verification is scheduled to be completed by 26th March.
6
Recommendation

According to the application of the SES recommendation criteria agreed at SA4 and SA [6]:

· At the low data rate: DSR is recommended
· At the high data rate at 8kHz the result is in the “grey area”

· At the high data rate at 16kHz: DSR is recommended
For the high data rate at 8kHz the DSR provides 24% improvement, which means that the results fall into the “grey area” (between 20% and 30% improvement). Since DSR is already selected at the low data rate at 8kHz it makes sense to also use DSR at the high data rate where it brings good performance improvement over AMR12.2 and also uses less than half the data rate (i.e. 5.6kbit/s for DSR cf 12.2kbit/s for AMR12.2).

It is therefore recommended that for Speech Enabled Services the DSR Extended Advanced Front-end should be used because it will bring substantially improved performance compared to using the voice channel.

AMR or AMR-WB may also be used for speech enabled services but the substantial performance advantages of DSR are noted.

For speech output back to the user in Speech Enabled Services then it is recommended that AMR or AMR-WB is used giving speech quality consistent with voice communications.

7
Conclusion

SA4 recommends that the DSR Extended Advanced Front-end should be used for Speech Enabled Services.

AMR or AMR-WB may also be used for these services but the substantial performances of DSR are noted.

To update the release 6 specifications to include the DSR codec the following TS is brought to SA#23 for information and for approval at SA#24:

S4-040054 “TS 26.XXX ANSI‑C code for the Fixed-Point Distributed Speech Recognition Extended Advanced Front-end” (note that this is a fixed point implementation of the ETSI Standard ES 202 212 [11])
S4-040192 is brought to SA#23 for information and contains information about the CRs to that will be brought ot SA#24 for approval. These introduce optional Speech Enabled Services and the DSR codec that should be used and the AMR or AMR-WB that may be used.
S4-040191 CR to 26.235 for “Packet Switched Conversational Multimedia Applications: Default codecs”.

S4-040183 CR to 26.236 for “Packet switched conversational multimedia applications; Transport protocols”.
TSG-SA is requested to approve these recommendations.
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