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*** Start 1st change ***
5.3.1.3.2
Performing glottal pulse resynchronization

First the pitch change per sub-frame [image: image1.wmf]d

 is calculated as:
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Then the number of samples to be added (to be removed if negative) [image: image3.wmf]d

 is calculated as:


[image: image4.wmf]÷

ø

ö

ç

è

æ

-

-

+

=

Tc

tc

tmp

L

n

Tc

L

d

subfr

_

1

2

1

d


(39)

Then the location of the first maximum pulse [image: image5.wmf]]
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, among first [image: image6.wmf]C
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 samples in src_exc is found using simple search for the maximum absolute value.

The index of the last pulse that will be present in dst_exc is calculated as:
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*** End of 1st change ***

*** Start 2nd change ***

5.3.2.1.1.2
The reconstruction of the gain attenuation factor
……
For multiple frame losses:

If the energy of the shaped excitation [image: image9.wmf])
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, the gain attenuation factor [image: image13.wmf]e
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is as follows:
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Otherwise if condition4, 5 and 6 are met, the gain attenuation factor [image: image16.wmf]e

s

factor

is as follows:
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Use the [image: image19.wmf]e
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to the gain shapes and the shaped excitation [image: image21.wmf])
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described as follows:
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*** End of 2nd change ***

*** Start 3rd change ***

5.3.2.1.1.3
Specifics for rates 13.2 and 32 kbps

Calculating the gain shapes gradients of the previous frame and the frame immediately prior to the  previous frame are described as follows:
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where [image: image25.wmf]4
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are the gain shapes of the previous frame, [image: image27.wmf]3
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are the gain shapes of the frame immediately prior to the previous frame. 
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If the coder type of the previous frame is UNVOICED, or the frame class of the last good received frame is UNVOICED_CLASS, and the[image: image29.wmf])
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is positive. Then the first gain shape template [image: image30.wmf])
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Otherwise, if [image: image33.wmf])
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 is positive, the gain shape template [image: image34.wmf])
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Otherwise, the gain shape template [image: image37.wmf])
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The other gain shapes templates [image: image40.wmf]3
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 are determined as follows:
*** End of 3rd change ***

*** Start 4th change ***

5.4.2.1
PLC method selection

In case the last good frame prior to a loss was coded with the MDCT based TCX a range of different specifically optimized PLC methods are available that are selected based on second level criteria described in this subclause. The PLC methods are:

-
TCX time domain concealment

-
MDCT frame repetition with sign scrambling

-
Tonal MDCT Concealment using phase prediction

-
Non-tonal concealment with waveform adjustment

The criteria evaluated in this second level PLC method selection are

-
Last MDCT mode: The MDCT mode of the last good frame [image: image41.wmf]lastCore

 is obtained in the decoding of the bitstream in every good frame. 

-
Number of consecutively lost frames: The number of consecutively lost frames is increased in case of a frame loss and is reset in a good received frame.

-
Last unmodified LTP gain: If LTP information is updated in the last good frame, the variable [image: image42.wmf]Gain

ltpLastUnm

 contains the LTP gain, and otherwise it is zero.

-
Tonal MDCT Peak detection flag: The flag [image: image43.wmf]ctive

tonalMdctA

 describes whether Tonal MDCT Concealment using phase prediction should be done. It is set to zero by default and remains zero if one of the following conditions is true: 

- 
the last core or the second last core was not mode TCX20

-
the last unmodified LTP gain is bigger than 0.4 and the last pitch is bigger than [image: image44.wmf]2

/

L


-
the old pitch differs from the second last pitch

-
TNS was active in the last or second last frame


Otherwise, [image: image45.wmf]ctive

tonalMdctA

 is set to one if the output of the Peak detection of tonal components (see subclause 5.4.2.4.2) matches one of the following criteria:

- 
the number of found peaks has to be higher than 10; or

- 
the number of found peaks is higher than 5 and the difference between the 3rd and 2nd last pitch is smaller than 0.5 or

- 
at least one peak is found and the last good frame was either UNVOICED_TRANSITION or UNVOICED_CLAS and the difference between the 3rd and 2nd last pitch is smaller than 0.5 and the last unmodified LTP gain is [image: image46.wmf]4
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-
Flag enabling non-tonal concealment with waveform adjustment: The flag [image: image47.wmf]aveadjust

enablePlcW

 is set to one if the bit rate is one out of the set of {48 kbps, 96 kbps, 128 kbps}. 

-
Intelligent gap filling: 
The Intelligent gap filling flag [image: image48.wmf]igf

describes whether Intelligent gap filling is active (1) or not (0) (see subclause 5.4.2.6).

-
TCX_Tonality flag array: 
array of tonality flags of the last ten received frames (see subclause 5.4.5.3a).
The decision logic of the different PLC methods is done with the criteria shown above. The selection of the PLC is performed only in the first lost frame after a good frame and pertained in subsequently lost frames. 

TCX time domain concealment is selected if:
-
[image: image49.wmf]ctive

tonalMdctA

flag is zero; and 

-
[image: image50.wmf]lastCore

 is TCX_CORE and [image: image51.wmf]4
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and the last good frame was neither UNVOICED_TRANSITION nor UNVOICED_CLAS. 

In all other cases, the three MDCT-based concealment methods are selected as described below.

MDCT frame repetition with sign scrambling is selected if:
-
[image: image52.wmf]ctive

tonalMdctA

 is one (in conjunction with Tonal MDCT Concealment using phase prediction); or

-
[image: image53.wmf]ctive

tonalMdctA

 is zero and non-tonal concealment with waveform adjustment is not active.
Tonal MDCT Concealment using phase prediction is selected if
-
[image: image54.wmf]ctive

tonalMdctA

 is one

Non-tonal concealment with waveform adjustment is selected if: 

-
[image: image55.wmf]aveadjust

enablePlcW

 is one , [image: image56.wmf]ctive

tonalMdctA

is zero and there is no transition having a larger frame size than a normal TCX20 frame; and
-   the lost frame is considered to be a non-tonal frame, which requires that the TCX_Tonality flag array contain five or less ones or one out of the last three frames is not TCX20.


In the end, if a MDCT-based PLC mode is selected and [image: image57.wmf]igf

is one, then some missing information are added with the intelligent gap filling concealment.

*** End of 4th change ***

*** Start 5th change ***

5.4.2.2.2
Construction of the random part of the excitation

The innovative (non-periodic) part of the excitation is generated by a simple random generator with approximately uniform distribution. If the last good frame was VOICED_CLAS or ONSET, a pre-emphased filtering of the noise is done same as [19] subclause 5.1.3, but with the pre-emphasis factor of 0.2 for core sampling rates lower or equal then 16 kHz and 0.6 for all other rates. The filtering is applied to decrease the amount of noisy components in the lower frequencies speech region. Furthermore, to shift the noise more to higher frequencies, the noise gets filtered by a 10-order high pass FIR filter in case of the first erased frame after a good frame and if the last good frame was neither UNVOICED_CLAS nor UNVOICED_TRANSITION. The filter coefficients are
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for core sampling rates lower or equal than 16000 Hz,
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for the core sampling rate of 25600 Hz and 
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for all other rates. For the second and further lost frames, the noise is composed via a linear interpolation between the fullband and a highpass-filtered version of it as
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where 
[image: image64.wmf])
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are noise samples generated as described in beginning of this subclause, 
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 filtered with the highpass filter above and 
[image: image67.wmf]damping
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is a frame wise cumulative factor of the damping factors. This ensures that the noise fades to fullband noise with the fading speed dependently on the damping factor.

The innovation gain,
[image: image68.wmf]s

g

, which is used for adjusting the noise level, is calculated as
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where 
[image: image70.wmf]p

g

is calculated as in equation (115). However, if the last good frame was neither UNVOICED_CLAS nor UNVOICED_TRANSITION in combination with coder type being GENERIC, 
[image: image71.wmf]p

g

is set to zero for calculating
[image: image72.wmf]s
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 and the pitch buffer get reset. 

The attenuation strategy of the random part of the excitation is somewhat different from the attenuation of the periodic excitation. The reason is that the pitch excitation is converging to zero while the random excitation is fading towards the background level 
[image: image73.wmf]cng
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 described in 5.3.4.2.1. The background level is limited to
[image: image74.wmf]s
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. The random part of the excitation is attenuated linearly throughout the frame on a sample-by-sample basis starting with 
[image: image75.wmf]s
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 and going to the end of the frame gain which is
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where 
[image: image77.wmf]end

g

 is the gain in the last sample of the noise signal and 
[image: image78.wmf]alpha

 is the damping factor as calculated in subclause 5.3.4.2.3. Due to the fact that 
[image: image79.wmf]s
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 is a relative component, the noise gets normalized. If the last good frame was UNVOICED_CLAS and the coder type is not UNVOICED, the innovative excitation is further attenuated by a factor of 0.8. Otherwise, if the last good frame was not UNVOICED_CLAS and not UNVOICED_TRANSITION, the excitation is further attenuated by 
[image: image80.wmf]p
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To get a proper overlap add in the case the next good frame is a valid TCX frame, half a frame is additional created the same as describe above.

*** End of 5th change ***

*** Start 6th change ***

5.4.2.4.1
Overview

The Tonal MDCT Concealment using phase prediction is chosen by the PLC method selection using the second level criteria as described in subclause 5.4.2.1.

The phase prediction is done, as described in subclause 5.4.2.4.3, on the spectrum coefficients belonging to tonal components found using the peak detection as described in subclause 5.4.2.4.2. For the spectrum coefficients not belonging to the tonal components, the sign scrambling is used as described in subclause 5.4.2.3.
*** End of 6th change ***

*** Start 7th change ***

5.4.2.5.1
Preliminary concealment in frequency domain
The MDCT coefficients of the current lost frame are computed by using the MDCT coefficients of the frame prior to the current lost frame as follows:

The MDCT coefficients at all frequency points of the frame prior to the current lost frame are multiplied by random signs to obtain the MDCT coefficients of all frequency points of the current lost frame. In other words, when the current lost frame is the [image: image81.wmf]th
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 frame,
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wherein [image: image83.wmf])

(

m

c

p

is the MDCT coefficient at the frequency point [image: image84.wmf]m

 of the [image: image85.wmf]th
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 frame, [image: image86.wmf]M

 is the total number of the frequency points, and [image: image87.wmf])
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 is the random sign at the frequency point [image: image88.wmf]m

.

The obtained MDCT coefficients of the current lost frame are transformed by an IMDCT to produce the initially compensated signal of the current lost frame.

*** End of 7th change ***

*** Start 8th change ***

5.4.3.3
MDCT frame repetition with random sign and gain scaling

……

Figure 5 is a block diagram of a packet loss concealment block with adaptive fade-out. Referring to Figure 5, the signal characteristic determiner determines the characteristics of a signal by using a decoded signal and classifies the characteristics of the decoded signal into transient and normal frames. A method of determining a transient frame is now described. The current frame classification of transient is determined by two parameters: the frame type (is_transient) which is transmitted from the encoder, and the energy difference (energy_diff), which is represented by Equation (169).
if(energy_diff < ED_THRES && is_transient == 0 ) {

            /* Not Transient */

              num_pgf = 4;

          }

          else{

              num_pgf = 2;

          } 

In the above context, ED_THRES denotes a threshold and is set to 1.0. According to the result of the transient determination, the number of PGFs (num_pgf), referred to in the subclause on regression analysis, can be controlled for packet loss concealment. 
……

In the above context, prev_old_bfi denotes frame erasure information of the second previous frame. This process is applicable when the current frame is an erased frame. To reduce complexity, the regression analyzer block forms each group by grouping 8 or 2 bands, and applying the regression analysis to the mean vector of grouped norms. The number of previous good frames for the regression analysis is set to either 2 or 4, and is controlled by the result of the signal characteristic determiner block. In addition, the number of rows of the matrix for the regression analysis is set to 2. As a result of the regression analysis by the regression analyzer block, an average norm value of each group is predicted for an erased frame and is done by calculating the values [image: image89.wmf]a

 and [image: image90.wmf]b

 from a linear regression analysis equation (173). In this block the calculated value [image: image91.wmf]a

 can be adjusted to the predetermined range as follows. In EVS the range is always limited to a negative value. In the following pseudo-code, norm_values is an average norm value of each group in the previous good frame and norm_p is a predicted average norm value of each group.

if( a > 0 ){

       a = 0;

       norm_p[i] = norm_values[0];

   }

   else   {

       norm_p[i] = (b+a*(nbLostCmpt-1+num_pgf);

   }
With this modified value of [image: image92.wmf]a

, the average norm value of each group is predicted. When the predicted norm is larger than zero and the norm of the previous frame is non-zero, the gain calculator block calculates a gain between the average norm value of each group that is predicted for the erased frame and an average norm value of each group in the previous good frame. Otherwise, the gain is scaled down by 3 dB from the initial value of 1.0. 

The calculated gain is also adjusted to a predetermined range. In EVS, the maximum value of the gain is 1.0.

The scaler block applies gain scaling to the previous good frame to predict spectral coefficients of the erased frame. The scaler block also applies adaptive muting to the erased frame and a random sign to predicted spectral coefficients according to characteristics of an input signal, which is also controlled by the results of the signal characteristic determiner block. 
*** End of 8th change ***

*** Start 9th change ***

5.4.5.3
Transmission of a voicing indicator

A flag [image: image94.wmf]v

 is used in the decoder for the concealment method described in clause 5.4.3.6, to adapt several parameters (pitch search range, sinusoid selection, noise level to be re-injected). 

At the encoder, the flag [image: image95.wmf]v

 is set to 1 when the current frame is classified as GENERIC or VOICED, otherwise the flag [image: image96.wmf]v

 is set to 0 (for all other signal classes: UNVOICED, TRANSIENT, INACTIVE, AUDIO).
5.4.5.3a
Transmission of a tonality flag

A flag indicating the frame as tonal type (1) or non-tonal type (0) is transmitted in the bitsteam for the rates 48, 96 and 128 kbps. It is used in the decision criterion to select the concealment method of non-tonal concealment with waveform adjustment.

*** End of 9th change ***
*** Start 10th change ***

5.4.6.1.3.2.2
Shaping the excitation towards the background shape

The excitation is shaped towards a target spectral shape by altering the LPC coefficients. The fading from the last good LPC coefficients to the target LPC coefficients is performed in the LSF domain as follows:
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where:
[image: image98.wmf][
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m

f

 are LPC coefficients in the LSF domain of the current frame;
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 are LPC coefficients in the LSF domain of the previous frame;


[image: image100.wmf]target

f

 are the target LPC coefficients, derived according to formula 111
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 is the fading factor as described in subclause 5.3.4.2.3, but limited to the minimum value of 0.8.



*** End of 10th change ***
*** Start 11th change ***

5.4.6.1.1
Background level tracing for rates 48, 96 and 128 kbps

A background noise level is traced in the time domain using a simplified version of the minimum statistics algorithm [R. Martin, Noise Power Spectral Density Estimation Based on Optimal Smoothing and Minimum Statistics, 2001]. The tracing depends on the class being transmitted in the bitstream: It is performed for UC only. 

In contrast to the FD-CNG - which also makes use of the minimum statistics approach (see [5] subclause 4.4.3) - the noise level estimation is not carried for each spectral band separately, but directly in the time domain. The background level tracing delivers therefore an estimate of the total noise level. Furthermore, the bias compensation is disregarded in this subclause. Tracing of the noise level is hence achieved by computing a smoothed version of the decoder output frame amplitude and by searching for the minimum smoothed amplitude over a sliding temporal window.

*** End of 11th change ***
*** Start 12th change ***

5.3.1.1
Extrapolation of future pitch

…]

The end-of-frame pitch is determined according to this, if no information about future subframes was available in the previous frame:
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In case there was information about future pitch gains and pitch lags available the end-of-frame pitch is predicted by:



[image: image106.wmf]b

a

P

pred

×

+

=

2


(36)

After this processing, the predicted pitch [image: image108.wmf]pred
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 is limited between [image: image109.wmf]min
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*** End of 12th change ***
*** Start 13th change ***

5.4.3.2
PLC method selection

The decoding of HQ MDCT for NB includes the following modules:

-
a frequency domain packet loss concealment (PLC) block, 

-
a spectrum decoding block, 

-
a memory update block, 

-
an IMDCT block, 

-
and a time-domain PLC block. 

If it is determined that there is an erased frame, the erased frame is concealed using a PLC method. The bad frame indicator (BFI) set to 1 indicates that a current frame is erased, or that no useful information exists for that frame. Similarly, the Prev_BFI flag set to 1 indicates that a previous frame has been erased.
*** End of changes ***
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