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1. Introduction

This document provides the fixed point complexity estimate and the justification of having met the SES design constraints for the DSR Extended Advanced front-end (X-AFE). 
2. Design constraints

The permanent document S4-030248 contains the design constraints for default codec for speech enabled services (SES) [1].

2.1 Complexity

The following table summarises the constraints and lists the corresponding figures for fixed-point implementation. 

	Measure
	Requirement
	DSR X-AFE at 8kHz

	WMOPS
	Less than 25
	24.07

	ROM size
	Less than 20 kwords
	7091

	RAM size
	Less than 7 kwords
	6665


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

	Measure
	Requirement
	DSR X-AFE at 16kHz

	WMOPS
	Less than 39 
	30.79

	ROM size
	Less than 34 kwords
	7482

	RAM size
	Less than 8 kwords
	7595


Table 2: complexity and memory requirements for codec supporting 16 kHz sampling rate

RAM/ROM figures were obtained using the methodology outlined in [4]. ROM is data only and therefore doesn’t include code. Both RAM/ROM numbers are expressed as 16-bit word.

WMOPS are based on the use of the set of basic ETSI fixed-point operators and associated weights. The speech data files used for this assessment were the 2640 files of the Aurora-3 Finnish database.
Conclusion: Complexity requirements are met.

2.2 Latency

Requirement:

The maximum codec latency SES is 200 ms, with the objective of 50 ms.

Candidate codec latency:

The algorithmic delay of the DSR Advanced front-end and the DSR Extended Advanced DSR front end is 62.5 ms.

Conclusion: Latency requirement is met.

2.3 Data rate for the source codec

Requirements:

Voice enabled services need to be able to operate over a variety of channels.
The following channels and data rates will at least be supported

a) For conversational class of service:

The GPRS single slot uplink (Coding scheme CS-1) channel. 
Here the maximum source data rate is 5.6 kbit/sec. 

The EGPRS single slot uplink (Coding scheme MCS -1) channel.
Here the maximum source data rate is 6.4 kbit/sec.

The Flexible Layer 1 (FLO) channel. Here the maximum data rate is expected to be between 6.4 and 8.4 kbit/sec.

For UTRAN packet data channel the maximum source data rate is 24 kbit/sec.

It is assumed one 20ms frame within one RLC/MAC block.

b) For streaming and interactive class of service

For GPRS / EGPRS single slot uplink channel the maximum source data rate is 8 kbit/sec (assuming 10 frames per IP packet) or 7.5 kbit/sec (assuming 5 frames per IP packet).

For UTRAN packet data channel the maximum source data rate is 24 kbit/sec.

Candidate codec data rates:

The DSR Advanced front-end has a source data rate of 4.8kbit/sec (12 bytes per 20ms frame pair) and the Extended Advanced DSR front-end 5.6kbit/sec (14 bytes per 20ms frame pair). The data rate is the same for both 8 and 16kHz sampling rates. 

Note that the complete DSR codec can be run over any of the channels (i.e. The optimal recognition performance is obtained whether over GPRS, EGPRS or UTRANS.) This is likely to be important to deliver similar experience to customers for SES services whether this is over GPRS or UMTS. 

Conclusion: The Advanced DSR front-end and the DSR Extended Advanced front-end can be used over any of the above channels. 

3. Justification

The DSR Advanced Front-end and the DSR Extended Advanced front-end codecs meet all the design constraints.
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