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5.1.12.6
SAD3 module
The SAD3 module is shown in Figure 12. The processing steps are described as follows:

a) Extract features of the signal according to the input QMF data. The QMF data is from CLDFB.
b) Calculate some SNR parameters according to the extracted features of the signal and make a decision of background music.
c) Make a pre-decision of SAD3 according to the features of the signal, the SNR parameters, and the output flag of the decision of background music and then output a pre-decision flag.
d) The output of SAD3 is generated through the addition of SAD3 hangover.
…
5.1.12.7
Final SAD decision

The feature parameters mentioned above divide into two categories. The first feature category includes the number of continuous active frames
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 is the average of SNR over all sub-bands for a predetermined number of frames. The second feature category includes the flag of noise type, 
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 in a predetermined period of time, the number of continuous noise frames, frequency-domain SNR.
First, the parameters in the first and second feature categories and 
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 and 
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 are obtained. The first and second feature categories are used for the SAD detection.

The combined decision is made in the following steps:

a) Compute the energy of background noise over all sub-bands for the previous frame with the background update flag, the energy parameters, and the tonality signal flag of the previous frame and the energy of background noise over all sub-bands of the previous 2 frames. Computing the background update flag is described in subclause 5.1.12.6.5.
b) Compute the above-mentioned 
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 with the energy of background noise over all sub-bands of the previous frame and the energy parameters of the current frame.
c) Determine the flag of noise type according to the above-mentioned parameters 
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. First, the noise type is set to non-silence. Then, when 
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 is greater than the first preset threshold and 
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 is greater than the second preset threshold, the flag of noise type is set to silence.
Then, the first and second feature categories, 
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 are used for active-sound detection in order to make the combined decision of SAD.
When the input sampling frequency is 16 kHz and 32 kHz, the decision procedure is carried out as follows:

a) Select 
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 as the initial value of the combined
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;

b) If the noise type is silence, and the frequency-domain SNR 
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 is greater than 0.2 and the combined 
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 set 0, 
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 is selected as the output of the SAD, combined 
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 . Otherwise, go to Step c).

c) If the smoothed long-time frequency-domain average SNR is smaller than 10.5 or the noise type is not silence, go to Step d). Otherwise, the initial value of the combined 
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 in Step a) is still selected as the decision result of the SAD;
d) If any one of the following conditions is met, the result of a logical operation  OR  of 
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 is used as the output of the SAD. Otherwise, go to Step e):

Condition 1: The average total SNR of all sub-bands is greater than the first threshold, e.g. 2.2;

Condition 2: The average total SNR of all sub-bands is greater than the second threshold, e.g. 1.5 and the number of continuous active frames is greater than 40;

Condition 3: The tonality signal flag is set to 1.

e) When the input sampling frequency is 32 kHz: If the noise type is silence, 
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 is selected as the output of the SAD and the decision procedure is completed. Otherwise, the initial value of the combined 
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 in Step a) is still selected as the decision result of the SAD. When the input sampling frequency is 16 kHz: 
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 is selected as the output of the SAD and the decision procedure is completed.

When the input sampling frequency is neither 16 kHz nor 32 kHz, the procedure of the combined decision is performed as follows:

a) Select 
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 as the initial value of the combined
[image: image28.wmf]SAD

f

;

b) If the noise type is silence, go to Step c). Otherwise, go to Step d);

c) If the smoothed long-time frequency-domain average SNR is greater than 12.5 and 
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=0, the combined 
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 is set to
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. Otherwise, the initial value of combined 
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 in Step a) is selected as the decision result of the SAD;

d) If any one of the following conditions is met, the result of a logical operation OR of 
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 and  
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 is used as the output of the final SAD, combined 
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. Otherwise, the initial value of combined 
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  in Step a) is selected as the decision result of the SAD;

Condition 1: The average total SNR of all sub-bands is greater than 2.0;

Condition 2: The average total SNR of all sub-bands is greater than 1.5 and the number of continuous active frames is greater than 30;

Condition 3: The tonality signal flag is set to 1.
After the combined 
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 is obtained by using the above-mentioned method, it needs to be modified as follows:
a) Compute the number of background-noise updates, 
[image: image38.wmf]nt

update_cou

N

 according to the background update flag, specifically:

When the current frame is indicated as background noise by the background update flag and 
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 is set to zero at the initialization of the codec.
b) Compute number of modified frames for active sound , 
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 according to the SAD3 decision 
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, the number of background-noise updates 
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When the current frame is indicated as active sound by 
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 is selected as max(20, 
[image: image49.wmf]hang

N

).
c) Compute the final decision of SAD for the current frame according to the number of modified frames for active sound 
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 and the combined 
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, specifically:

When the current frame is indicated as inactive sound by the combined 
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 and 
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 is greater than 0, the final decision of SAD for the current frame, the combined 
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   is modifiedas active sound and 
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 decreases by 1.
5.2.2.1.5.1
Block-constrained trellis coded vector quantization (BC-TCVQ)

The VC mode operating at 16 kHz internal sampling frequency has two decoding rates: 31 bits per frame and 40 bits per frame.  The VC mode is quantized by a 16-state and 8 stage block-constrained trellis coded vector quantization (BC-TCVQ) scheme.
Trellis coded vector quantization (TCVQ) [42] generalizes trellis vector quantization (TCQ) to allow vector codebooks and branch labels. The main feature of TCVQ is the partitioning of an expanded set of VQ symbols into subsets and the labelling of the trellis branches with these subsets. TCVQ is based on a rate-1/2 convolutional code, which has 
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 trellis states and two branches entering/leaving each trellis state. Given a block of m source vectors, the Viterbi algorithm (VA) is used to find the minimum distortion path. This encoding procedure allows the best trellis path to begin in any of N initial states and end in any of N terminal states.  In TCVQ, the codebook has 
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 vector codewords. 
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 is referred to as “codebook expansion factor” (in bits per dimension) since the codebook has 
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 VQ. The encoding is accomplished in the following two steps.

. . .

5.3.2.2
Long block transformation (ALDO window)

The window used in long block transformation is an asymmetrical low delay optimized (ALDO) window.  This ALDO window is stored in ROM in two versions, one at 48 kHz and another at 25.6 kHz respectively; the ALDO window at other input sampling frequencies (namely 8, 12.8, 16, 32 kHz) is obtained by on-the-fly decimation in the folding process described in subclause 5.3.2.2.1.
The ALDO window has a time support of 40 ms and its definition is the same at 48 and 25.6 kHz. To simplify notations the sampling frequency (48 or 25.6 kHz) associated with the ALDO window is not included in the following text.  This window, [image: image61.wmf]1
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where [image: image64.wmf]L

is the frame length (20 ms) and [image: image65.wmf]z
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 is the length of the last segment with a weight of 0 (5.625 ms). The different segments consist of an increasing segment [image: image66.wmf])
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 with a weight of 0, as illustrated in figure 53. Note that in practice the parts corresponding to weights of 1 and 0 are not stored explicitly.
Figure 53 is also useful to illustrate the time alignment of input signal frames at the MDCT encoder. As the fourth segment of the ALDO window has by definition a weight of 0, the frame of new input samples, [image: image70.wmf]1
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ALDO window at 48 kHz

At 48 kHz, the 20 ms frame has [image: image75.wmf]960
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 samples. The first segment [image: image76.wmf])
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where the first segment of the initial window is
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and the regularization factor is
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 is the length of the first segment (690 samples at 48 kHz), 
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where the third segment of the initial window is


[image: image86.wmf](

)

2

2

3

2

cos

C

R

n

n

W

÷

÷

ø

ö

ç

ç

è

æ

=

p


(882)
and the regularization factor is
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 is the length of the first segment (420 samples at 48 kHz), 
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 (270 sample at 48 kHz).

ALDO window at 25.6 kHz
The ALDO window at 25.6 kHz is defined as the ALDO window at 48 kHz, except the following parameters are used:
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5.3.4.1.3.3.3
Differential Indices Modification

The modification of differential indices is done according to the value of the differential index for the preceding sub band and a threshold. Equation (1040) is used for modifying the span of differential indices.
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Based on the new differential indices obtained from equation (1040), resized Huffman coding is applied, if any of the new differential indices lies outside [0 31] range, resized Huffman coding is not used for coding the differential indices.
…
5.3.4.1.4.1.5.1.2
TCQ and USQ with second bit allocation
…
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Figure 70: Block diagram of TCQ and USQ encoding with second bit allocation
The second bit allocation procedure analyzes two second bit allocation parameters. The two second bit allocation parameters include the total number of redundant bits and the characteristics of each band. Then, based on the second bit allocation parameters, select the two bands that will be allocated bits once again and quantized last from the bands to be processed in current frame. The characteristics of each band include the harmonic characteristics and the bit allocation state of each band. The tonality flags for the bands of current frame which are calculated in subclause 5.3.4.1.4.1.3 represent the harmonic characteristics of each band, and whether the highest two bands of the previous frame is quantized represents the bit allocation state of each band. If the tonality flag is equal to one, the signal type of corresponding band is harmonic. Otherwise, the signal type of corresponding band is not harmonic. If the tonality flags are not all zero or any one of the highest two bands of the previous frame is quantized, the two bands to be quantized last will be finally selected in the highest few bands. Otherwise, they will be selected in other bands than the highest few ones.
…
5.3.4.2.1.3a.3
Fine gain prediction, quantization and application
The fine gain adjustment is based on a predicted value, [image: image103.wmf])
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where 
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is the actual number of pulses used for encoding 
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where 
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approximates the optimal MMSE gain. In case there are bits allocated, further refinement of the fine gain may be done by encoding the gain prediction error [image: image117.wmf]err
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5.3.4.2.4.2
Bit allocation
The band-energy limitation factor [image: image119.wmf]harmonic
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 is introduced before bit allocation to mitigate discontinuous core coding in the higher sub-band.
Initialize the band-energy limitation factor[image: image120.wmf]harmonic
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Calculate the energy of the first 10 sub-bands [image: image122.wmf]l
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 is the index of the highest encoded sub-band.
Reorder the quantized norms with the index range[image: image131.wmf]]
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Then, the bit allocation is performed based on the adjusted norms to the sub-bands with the index range[image: image134.wmf]]
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 as described in subclause 5.3.4.2.1.2.2.
5.4.1
General description
As described in subclause 5.2 and 5.3, the EVS codec supports a CELP coding mode as well as a MDCT coding mode. The transitions between both within the same bit rate and audio bandwidth are described in 5.4.2 and 5.4.3.

The CELP or LP-based coding mode can operate on different sample rates depending on the frame configuration. The procedure how to handle sample rate changes during the encoding process is described in 5.4.4.

The switching between primary and AMR-WB IO modes is described in 5.4.5.

The handling of transitions in the context bit rate switches is described in 5.4.6.


6.1.1.1.2
LSF decoding for voiced coding mode at 16 kHz internal sampling frequency
The VC mode at the 16 kHz internal sampling frequency has two decoding rates: 31 bits per frame and 40 bits per frame.  The VC mode is decoded by a 16-state and 8-stage BC-TCVQ. figure 88 shows the decoder of the predictive BC-TCVQ with safety-net using an encoding rate of 31 bits. The 31bit LSF decoding performed by the predictive BC-TCVQ with safety-net proceeds as follows. First, one bit is decoded at the Scheme selection block.  This bit defines whether the predictive scheme or the safety-net scheme is used.
For the safety-net scheme, 
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where the prediction residual, 
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.
*** End of changes ***
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