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This document describes the recommendation criteria for the default codec for speech enabled services (SES). 
1. Introduction
The goal of this document is to define recommendation criteria for finding the default codec for speech enabled services.  Only codecs, which meet the design criteria defined in [2] are considered for recommendation. The recommendation criteria are based on speech recognition performance score from a codec evaluation within a testing framework. This framework is described in the test and processing plan [1]. 
While codec part is open for recommendation, the server part and the evaluation databases are fixed within the framework (see [1] for further details).

According to the work item description, the recommended codec is either conventional speech codec or DSR optimised codec. In general, a substantial improvement over packet switched conversational service default codecs needs to be provided to justify the recommendation of a new codec.

In the following sections the general and specific performance requirements for the recommendation of a default codec are defined.

2. General requirements

2.1. Range of languages
The default codec for speech enabled services  shall be suitable for use with all the major languages of the world. For practical reasons of resources and database availability it is not possible to test this requirement for all languages, but the codecs will be tested on a range of available languages. The codecs should not contain algorithm components that would be expected to give poor performance in other languages.

2.2. Range of noise environments
The default codec will be suitable for use in a range of background noises that are typical of the environments where mobile terminals are used. 

2.3. Compatibility with back-end recognisers
The default codec  will be suitable for use with recognisers based on Hidden Markov Model  (HMM) technologies. It will be suitable for use with both whole-word and sub-word based HMM systems. 
2.4. 

3. Specific Requirements

The performance requirements are evaluated with the TI-Digits database with artificially added noise (Aurora 2) and the 5 speechDat Car databases of Aurora 3 which are described in [1]. 

3.1. Compression
The combined process of compression and decompression should not result in a significant degradation in recognition performance. 

For operational deployment an optimised system for SES will include codec and compression in combination. Performance of the codec will therefore be measured in this way and there is no separate requirement placed on the performance of the compression block alone.  During performance evaluations model training will also be performed with compressed features.
3.2. Speech reconstruction at the receiving end

The recommended codec shall be capable of providing intelligible speech at the server side. That is, the speech utterances transmitted to the speech recogniser using either conventional speech codec or DSR optimised codec must be reconstructed into intelligible speech at the server side.

Intelligibility and the quality of reconstructed speech are tested using conventional ACR subjective listening tests. 

Minimum performance requirement for the quality of reconstructed speech is determined as a MOS to 3GPP PS conversational multimedia default codecs AMR (at 8 kHz sampling rate operation) and AMR-WB (at 16 kHz sampling rate operation). MOS compared to AMR and AMR-WB (e.g. MOS of codec under test – MOS of AMR) shall not be less than -0.5 for any ACR test.
3.3. Channel error resilience (preliminary subject to consultations with experts)

The channel error resilience is measured as the drop in performance relative to the errorfree channel and the error mitigation off. The specific tests are for Aurora-2 multi-condition training (average performance over all test sets and average performance at 20dB SNR) and the SpeechDat-Car Italian database (one of 5 Aurora 3 databases) well-matched training and testing. 

For each test case substantial performance improvement over the packet switched conversational service default codecs needs to be shown to recommend a new codec. Section 3.4 defines the criteria.

The channel error resilience is measured in typical channel conditions of the PS conversational multimedia service, i.e. with 1% frame error rate. The distribution of the frame erasure rate has to be specified.

	
	


	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



3.4. 

· 
· 

3.5. Recognition performance criteria

A variety of databases comprising digit strings, name recognition and large vocabulary sentences are used for evaluating the candidate codecs. When measuring the recognition performance of candidate codecs, it must be ensured that the performance gain provided by the new codec proposal, is big enough so that the end-user can observe a difference in the service quality. It is therefore important that the codec performance will be measured as the recognition task completion rate. In the case of digit sequences, for instance, this rate is the recognition accuracy of the whole digit string. The rationale behind this is that from the end-user perspective, it is important that the complete task is successfully completed rather than having only a sub-set of the task correct. As discussed in [3], the use of word recognition rate may give in certain tests a faulty impression on the overall performance in a certain recognition task.

In order to justify the integration of the new codec for SES, a substantial performance gain needs to be achieved in terms of recognition task completion rate. To recommend a new codec, performance improvement over the packet switched conversational service default codecs (existing codec), as outlined in
Figure 1 needs to be provided. If for instance the existing codec provides a task completion rate of 90% in the given test conditions, the new codec proposal needs to provide at least a 95% recognition accuracy with the same test settings so that the performance gain can be considered ‘substantial’. The new codec proposal needs to provide a substantial performance gain over the existing codec in all test cases in order to be selected as a SES codec.
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Figure 1: Required task completion rate gain of the new codec as a function of the performance of the existing codec.
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4. Recommendation procedure

The recommendation making procedure will consist of the following steps:

1. Candidates not compliant with all Design Constraints will be excluded from further consideration. (For the selection meeting, all candidates must provide justification document for meeting the Design Constraints.)

2. Candidates not compliant with the requirements in Sections 2 and 3 of this document will be excluded from further consideration.

3. A final discussion and review of the solution characteristics (including those listed in Annex 1) and performance results obtained during evaluation will take place. Recommendation of the codec(s) for SES will be made.
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6. 

Annex 1: Solution characteristics to be considered in the selection (in addition to speech recognition performance results)

	Solution Characteristics

	Complexity 

	Latency

	Bit-rate

	Language dependency

	Compatibility with speech recognition in CS telephony service

	Interoperability with other 3G services (CS telephony, PS conversational multimedia, PSS, MMS)

	Changes needed in the terminal

	Compatibility with speech recognition engines
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