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Summary 

Previous contributions on this topic have slowly advanced the recommendation criteria.  However, from an operator’s perspective, as candidate codecs are known in advance, reaching an agreement on the criteria for recommendation is likely to be protracted and difficult.  As an operator who will be deploying these services, we see this as threatening what could be a potentially rich source of revenue in 3G, but of course only if we get it right, and in a timely fashion.  As such we wish to add some urgency to the process - as operators we have sufficient problems with delays from vendors without them spilling over into the standards arena!

Consequently this contribution proposes to identify the criteria that need to be addressed in assessing the candidate codecs.

Introduction

Codec recommendation criteria are based on a number of variables that govern the overall performance of the codec(s) for network implementation.

From an operators perspective, codec(s) are required for  

(a) voice telephony over packet/circuit switched network and 

(b) voice activated/recognition services 

The criteria that are important for voice telephony codecs differ slightly from the criteria that are important for codecs for voice recognition services.  However, there are a number of common criteria :

· Type of Codec (Vocoder, waveform or Hybrid)

· Complexity of the codec(algorithm complexity and delay)

· Data rate (full rate, half rate etc.)

· Channel bandwidth available

· Latency

· Tolerance to transmission errors (error correction, packet loss)

· Coding schemes

· Resilience to noise

· Signal processing requirements

Whereas those that are different are :

· Voice Quality

· Recognition performance

· Recognition engine compatibility

For voice telephony codecs, voice quality is important.  For speech recognition codecs voice it is not.  Conversely, recognition performance is not important for voice telephony codecs whereas it is vitally important for voice recognition purposes.

What is needed is a relatively simple set of criteria and an equally simple method of using each criterion to assess the codecs.  It should not be overlooked that some criteria are essentially design constraints and have been discussed elsewhere.

Criteria
The following criteria are proposed, 

1) Recognition accuracy 

2) Compatibility with speech recognition engines

3) Resilience to background noise

4) Low latency/delay in signal processing

5) Language independence

6) Data rate

7) Complexity of deployment in handset

8) Resilience to noise on channel

It would be difficult and time consuming to agree a weight and scoring system to each of these factors in order to form a figure of merit based upon them all. Hence 3 propose to try to simplify this approach by applying a check box approach to as many criteria as possible and using the other to make a comparison between the candidates. 

3 believe that criteria 4, 6 and 7 are covered in the design constraint document. Hence these criteria are covered by a check box like test, i.e. the codec is good enough or not.

There could also be a check box like test for some of the other criteria. An example of simple pass/fail check list is shown below for a noise-less and noisy environments respectively.

In noise-less Environment

	Recognition Accuracy
	>95% in clean and noise less environment
	

	Background noise
	Noise less channel
	

	Languages
	tbd
	

	
	
	Check pass/fail


In relatively noisy Environment

	Recognition Accuracy
	>90% in noisy environment
	

	Background noise
	Aurora 2 and Aurora 3 database
	

	Languages
	tbd
	

	
	
	Check pass/fail


3 believe that criteria 1, 2, 3, 5 and 8 are covered by the tests in the testing document. Weights need to be assigned to the various tests to provide a comparison between the codecs. 

Conclusion

The above section provides a concise method to arrive at a suitable SES codec and 3 propose that this method should be used for determining the SES codec.
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