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1.
Introduction

In the context of the AMR-WB verification phase, Nortel Networks is in charge of checking the muting behaviour of the AMR-WB speech decoder.

The purpose is to check that there is no problem with the ECU/BFH in any configuration.

This document reports the results of this work. Some inconsistencies were detected between the draft specification TS 26.191 on the Error Concealment and what is actually done in the C-code provided by Nokia. This is detailed further in this document.

A Change Request was accordingly drafted and is provided in annex of the current contribution.

2. Error Concealment of erroneous or lost frames

2.1 References

[1]
3GPP Tdoc 607R, 3G TS 26.191 version 1.0.0, Error Concealment of erroneous or lost frames.

2.2
Introduction

This part of the verification phase aims at checking the behaviour of the AMR-WB speech decoder when the frame received is declared incorrect. Different cases can happen:

( A speech frame which has been corrupted or lost during the transmission can be declared:

 - erroneous by setting the flag RX_TYPE to RX_SPEECH_BAD
 - potentially degraded by setting the flag RX_TYPE to RX_SPEECH_PROBABLY_DEGRADED
- lost by setting the flag RX_TYPE to RX_LOST_FRAME.

( A SID frame which has been corrupted during the transmission can be declared as erroneous by setting the flag RX_TYPE to RX_SID_BAD.

For the cases RX_SPEECH_BAD and RX_LOST_FRAME, the BFI flag is set to '1'.

For the case RX_SPEECH_PROBABLY_DEGRADED, the Potentially Degraded Frame Indication flag should be used but in the speech decoder C-code, potentially degraded frames are processed like bad frames by setting the BFI flag to '1'. Therefore the error concealment is exactly the same as for a regular bad frame. Is there any value in maintaining RX_SPEECH_PROBABLY_DEGRADED type (as well as the PDFI flag absent in the C-code) whose purpose has not been shown ?
For the case RX_SID_BAD, the BFI flag should be set to '1' but in the C-code, the process of substitution/muting for the SID frames is not based on the BFI value. It depends on the RX_TYPE value.

The control flow of the BFH state machine of the C-code is in accordance with the description given in [1]:


if(BFI != 0 ) 



State = State + 1;



if(State > 6) 




State = 6;


else 



State = State >> 1;

But the associated diagram of the state machine presented in [1] doesn't correspond to the equation, and so to the C-code.

The State Machine diagram associated is the following: 


















2.2
Methodology

The error concealment of erroneous/lost frames has been tested by setting the BFI flag to '1' (RX_TYPE = RX_SPEECH_BAD or RX_TYPE = RX_LOST_FRAME) and by setting the RX_TYPE flag to RX_SID_BAD if a SID update frame had been received.

Several inputs have been tested: 

· clean speech

· noisy backgrounds (car and street) 

· male and female talkers.

All the input files were processed in error-free condition; each speech coding rate with and without DTX has been tested.

2.3 Tests, comments and results

( Test 1 :

The BFI flag is set to '1' during a time period of N speech frames


The erroneous/lost speech frames are substituted and the output level gradually decreases. Complete silence is reached after 8-9 frames. The decrease is smooth.

After N bad speech frames, the first good speech frame can have the following parameters:

BFI = 0

PrevBFI = 1

State = 0, 1, 2 or 3.

For this good speech frame, no error is detected but the previous received speech frame was bad. In this special case, all the received speech parameters are used normally in the speech synthesis except the fixed codebook gain which is limited below the values used for the last received good subframe.

In document [1], the limitation is the following:
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 = fixed codebook gain to be used for the current frame.

In the C-code, the limitation is different:
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After N successive bad frames, the second good frame can have the following parameters:

BFI = 0

PrevBFI = 0

State = 0 or 1.

For this second good frame, no error is detected in it and in the previous received speech frame. The received speech parameters are used normally in the speech synthesis.

( Test 2 :

The BFI flag is set to '1' every N speech frames



In this case, the erroneous/lost frames are substituted but there is no real cutting if N is large enough.

If N = 10, speech is quite well synthesised,

If N = 50, the difference is small,

If N> 100, the difference is almost inaudible.

( Test 3 :

The BFI flag is always set to '1' except sometimes for one speech frame



This profile tests the effect of isolated good speech frames. The decoder output is a silence cut by small burst of noise when a good speech frame is received; this noise is not loud but audible.

( Test 4 :

At the speech decoder input, a single SID update frame is classified as SID bad by modifying the flag RX_SID_UPDATE to RX_SID_BAD. In this case, this bad frame is substituted by the last valid SID frame information and the procedure for valid SID frames is applied.

( Test 5 :

At the speech decoder input, some first SID update frames are not modified and for all the followings, the flag RX_SID_UPDATE is changed to RX_SID_BAD. In this case of subsequent lost SID frames, the muting is applied, it gradually decreases the output level and complete silence is reached.

No description of the muting for subsequent SID frames itself is provided in [1].

3.
Conclusion

No artefacts in the muting behaviour of the AMR- WB have been detected. No annoying effects with isolated bad speech frames have been detected and synthesis is completely muted after a reasonable period when receiving bad frames.

The inconsistencies between the C-code and the specification have been detailed. A CR to [1] is provided in annex.
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