
ETSI SMG11
TDOC SMG11 369/99

St-Laurent-du-Var, France
October 18-22, 1999




TSG-S4 (99) 369
Title:
Design Constraints for the AMR Codec Noise Suppression algorithm

Version:
v 1.0 
Source:
Ericsson (editor)

1
Introduction

This document lists the design constraints for the AMR Noise Suppression algorithm as agreed upon in Sophia Antipolis (May 3-7, 1999). The constraints are summarized from Section 5 of TDOC SMG11 169/99 (Revised Draft Meeting Report AMR NS #5), Section 4.2 of TDOC SMG11 178/99 (Draft Meeting Report AMR NS #6), and Section 4 of TDOC SMG11 177/99 (Noise Suppression for the AMR Codec; Service Description; Stage 1).

2
AMR Noise Suppression algorithm design constraints

The Noise Suppression algorithm is a function implemented as a pre-processing module that is used to improve the signal-to-noise ratio of a speech signal prior to AMR speech coding.

2.1
Interaction with the AMR speech codec

2.1.1
Use of AMR speech encoder functions and data

The Noise Suppression algorithm may use functions and/or data from the AMR speech encoding function.

2.1.2
Bit exactness of the speech encoder



The Noise Suppression algorithm may be implemented as an embedded module within the AMR speech encoder after the pre-processing module (sample down-scaling and high pass filtering) and operate on the pre-processed input speech buffer, denoted by “old_speech[L_TOTAL]” in the structure “cod_amrState” in the AMR C code [GSM 06.73: ANSI-C code for the GSM Adaptive Multi-Rate (AMR) speech codec].
The noise suppression algorithm is not allowed to modify any existing functions, tables, or internal variables of the AMR speech encoder except for the aforementioned speech buffer. 

The bit-exactness of the AMR speech encoder is verified according to Figures 1 and 2. Figure 1 refers to the case where the NS is embedded within the speech encoder, and it is required that the signals at Test points 1 and 2 are identical regardless of whether NS is activated or not. The reference encoder in Figure 1 shall consist of the bit exact AMR speech encoder without the pre-processing function.

Figure 2 refers to the case where the NS is a separate pre-processing module from the speech encoder, and it is required that the signals at Test points 1 and 2 are identical regardless of whether NS is activated or not. The reference encoder in Figure 2 shall consist of the bit exact AMR speech encoder.

2.1.3
Impact on the AMR speech decoder

The AMR speech decoder shall not be altered by the Noise Suppression algorithm.


Figure 1: Verification of AMR speech encoder bit-exactness for embedded solutions.






Figure 2: Verification of AMR speech encoder bit-exactness for NS as non-embedded pre-processing module.

2.2
Tuning of Noise Suppression algorithm

Tuning of the algorithm by means of external parameter setting  (e.g. for different tuning of algorithms implemented in the Mobile Station (up-link) and in the Network (down-link)) is not allowed.

2.3
Algorithmic delay

The increase in one way algorithmic delay due to the activation of the AMR Noise Suppression shall be no more than 7 ms [TBD] over the delay introduced by the AMR speech codec. For the embedded Noise Suppression module also the algorithmic delay associated with the Noise Suppressor positioned before the AMR speech encoder pre-processing function shall be presented for information.

2.4
Complexity

Table 1 defines the complexity limits for the AMR Noise Suppression algorithm. For the embedded Noise Suppression module also the complexity values associated with the Noise Suppressor positioned before the AMR speech encoder pre-processing function shall be presented for information.

Quantity
Complexity Limit (Upper Bound)

Number of weighted operations per second
5 WMOPS

Dynamic RAM
Re-use AMR speech encoder scratch pad RAM (or in the case of implementation which does not reside in the same device as the speech encoder, the available scratch pad RAM should be the same as that defined for the AMR speech encoder)

Static RAM
1.5 kwords

Data ROM
1 kword 

Program ROM
2000 basic ETSI operations

Table 1: Complexity requirements for the AMR Noise Suppression algorithm.
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