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1. Introduction

SES codec work item work plan requires the codec complexity assessment and justification of having met the design constraints to be given for all the candidate codecs by October 31 2003 [4]. This was already done by both candidates.

This document provides the complexity comparison of AMR, AMR-WB and DSR Extended Advanced front-end (X-AFE) codecs for SES services. 

2. Complexity in design constraints

The permanent document S4-030248 contains the design constraints for default codec for speech enabled services (SES) [3].

In automated speech enabled telephone services, users are accustomed to interrupting the system to quickly navigate to the next prompt. When implementing Speech Enabled Services in practice, it is therefore mandatory to run both encoder and decoder at the same time in the terminal to enable the functionality
. As speech codec is needed in the case of DSR, it is necessary to include the complexity numbers of the AMR decoder to the DSR X-AFE complexity figures.

The following table summarises the constraints and lists the corresponding figures for fixed-point implementation of AMR, AMR-WB and DSR Extended Advanced front-end (X-AFE) codecs [1,2,5,6]. 

The column for AMR/AMR-WB and DSR X-AFE in SES are calculated for the codec in speech enabled service when the uplink is using either speech encoder or DSR front end, and the downlink is using AMR/AMR-WB speech decoder.

	Measure
	Requirement
	AMR in SES
	DSR X-AFE 
	DSR X-AFE
in SES
	DSR X-AFE increase over AMR 

	WMOPS
	Less than 25
	15,33
	24,07
	26,26
	71%

	ROM size
	Less than 20 kwords
	19,807 
	7,091
	26,898
	35%

	RAM size
	Less than 7 kwords
	5,280
	6,665
	8,849
	67%


Table 1: complexity and memory for codec supporting 8 kHz sampling rate 

	Measure
	Requirement
	AMR-WB in SES
	DSR X-AFE
	DSR X-AFE
in SES
	DSR X-AFE increase over AMR-WB

	WMOPS
	Less than 39 
	38,97 
	30,79
	38,62
	-0%

	ROM size
	Less than 34 kwords
	9,929
	7,482
	17,411
	75%

	RAM size
	Less than 8 kwords
	6,528
	7,595
	13,365
	105%


Table 2: complexity and memory for codec supporting 16 kHz sampling rate (Note: channel coding and link adaptation is not included in AMR-WB RAM figures)

3. Conclusion 

When considering the SES having a conversational type multi-modal application with speech feedback to the user, the DSR codec introduces for narrow band speech significant increase in both computational complexity and memory requirements compared to a service using only AMR speech codec. In wide band speech application the computational complexity is around the same, but memory requirements are increased significantly. Hence, implementing the SES service using DSR front end would not be possible in the hardware designed for conversational services (that use AMR and AMR-WB codecs). The project objectives are not met in this respect.
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� This functionality is known as "barge-in." Barge-in is an essential feature because it enables experienced users to move rapidly through the system to get to the information that they want, and they do not always need to listen lengthy voice prompts. The barge-in technology is commonly used in interactive telephony services [7].





