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1. General Service aspects

While discussing standardisation issues in SA4 the codec features play an important role for service implementation and service quality. To understand the needs it is worthwhile looking at the service aspects first. Speech enabled like services have been in operation in fixed networks since several years and will be able to generate additional revenue for mobile operators due to the broad range of services which can be used and controlled by voice in a natural way as for example directory assistance, access to yellow pages and download of ringtones, and what's more SES will support differentiation capabilities too as services could be offered both as high valued standard services which can be handled by an SES based IVR system and as premium service handled by human call center agents. 

This scenario shows the opportunities offered by SES based IVR systems for mobile carriers. Hence the relevant SES codec performance characteristics are shortly described in the next section.

2. Codec performance characteristics

Recognition performance:

How are the major criteria for the codec rating which have been agreed in the recommendation criteria [1] related to service aspects ?

First a high recognition performance or more precisely a low Word error rate (WER) is the most important criteria to make such services successful as it will directly impact the service quality by reducing the number of uncompleted calls and moreover even decide the general acceptance of the service by the user. There is more to the service than WER but with a high WER there is no service. In mobile environment WER is mainly influenced by environmental conditions, first the location where the users stays when making a call and second the radio conditions of the air interface. 

As user calls with notable background noise will be a frequent use case and must be handled by the service,  the resulting speech to noise ratio values cannot be expected above 20 dB as in fixed networks, but will be in the range between approximately 5 and 20 dB, which is incorporated in the SES test [3] by using a very broad range of databases for evaluation.

The radio conditions or more precisely the error rate of the transmission channel in PS service which we are talking about here can be in the range of 0 - 3% or higher and must not decrease service quality significantly. Here the fact that mobile phones are used everywhere nowadays , that is in buildings, trains, in the walk, etc. naturally emphasises this requirement. Error resilience testing have been done with 0, 1 and 3 % error rate during SES codec assessment.

The already stated relevance of recognition performance was agreed in SA4 too being the major criteria for standardisation. Results will be presented in WER thus allowing to compare both codecs numerically. That will lead us to the question how the absolute numbers in the result sheets should be evaluated. 

It must be noted that performance improvements brought in by the codec is just one part of the processing chain. Other working areas like grammar definition or dialog design will have to do further improvements for achieving progress towards the ultimate goal of 0% WER too. On the other hand the effect of improvements on the codec side will clearly help to make more improvements in the other areas as well, as the matching between acoustic models and codec output data is the basis for the subsequent processing.

Besides these two major aspects which are covered by the recommendation criteria [1] there are two further criteria which have been considered in the design criteria [2] , data rate and complexity. 

3. Datarate considerations:

While users willingness to pay just for transmission rate is expected to decrease by the time the acceptance of paying for services and contents will increase. Simplicity of service usage, coverage of the service, service value and quality are getting more important. An SES  service providing both low bandwidth requirements and high quality of service will thus give the operator the maximum flexibility for offering and billing of the service. The coverage of a service which can be operated at any datarate for GPRS, EGPRS and UTRAN channels without compromising the quality gives operators a competitive edge. 

	
	DSR
	AMR / AMR WB

	Datarate for 8kHz [kbit/sec]
	5.6
	AMR:

4.75, 5.15

5.90, 6.70

7.40, 7.95

10.20, 12.20

	Datarate for 16kHz [kbit/sec]
	5.6
	AMR WB:

6.6 , 8.85

12.65, 14.25

15.85, 18.25

19.85, 23.05

23.85


Table 1: Datarates for both SES codec candidates

4. Complexity considerations:

The feasibility of a codec implementation is determined by its worst case complexity numbers and thus certain limits have been agreed in the design criteria. It is expected that the importance of computational complexity will decrease as complexity values of codecs for SES will be much smaller than for the video or enhanced audio codecs currently discussed SA4 group. So it can be concluded that SES codec complexity will be no limitating factor for deploying an SES based service in PS service of 3GPP R6.

	Comparison criteria
	DSR Codec
	AMR Codec 

(AMR WB for 16kHz)

	Complexity 8kHz  [wMOPS]
	24.0
	15,3

	RAM
	7091
	19807

	Rom
	6665
	5280

	Complexity 16 kHz [wMOPS]
	30.8
	39

	RAM
	7482
	13109

	Rom
	7595
	7101


Table 2: Codec complexity for both SES codec candidates
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