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5.3.4.1.3.3
Small symbol coding method
If IsTransient is True,

In this module, the quantized indices obtained from equation (1030) are constrained into the range of [–15, 16] by calculating the differences as in equation (1031) and constraining the range. This is performed by first adjusting the negative differential indices and then adjusting the positive differential indices as follows:

1. Compute the differential indices for lowest frequency band using reference band energy as in equation (1031) 

2. For b = 0, if [image: image1.emf] 

16 ) 0 ( , 16 ) 0 (

    ref M M

I I I

and [image: image2.emf] 

15 ) 0 ( , 15 ) 0 (

     ref M M

I I I


3. For the rest of the bands, compute the differential indices defined in equation (1031) in order from the highest-frequency band to the lowest-frequency band.

4. If [image: image3.emf] 
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5. Re-compute the differential indices in order from the lowest-frequency sub-vector from band b=1 to the highest-frequency sub-vector.

6. If [image: image4.emf] 
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7. The adjusted differential indices in the range [0, 31] are obtained by adding an offset of 15 to ∆IM(b).

Context based Huffman coding mode is used for estimating the bit consumption, if the range of differential indices lies in between [10, 22] resized Huffman coding [b-Huffman] mode is enabled for estimating the bits consumption. The Huffman codes for the differential indices for resized Huffman coding mode when IsTransient is True are given in table 111. In the table 111, Hi denotes the index of the Huffman code, Hc is the Huffman code corresponding to index Hi and Hb denotes the bits required for representing the Huffman code corresponding to index Hi.
Table 111: Huffman code for Transient frames

	Hi
	Hc
	Hb
	Hi
	Hc
	Hb
	Hi
	Hc
	Hb
	Hi
	Hc
	Hb

	0
	0
	0
	8
	0
	0
	16
	11
	2
	24
	0
	0

	1
	0
	0
	9
	0
	0
	17
	0010
	4
	25
	0
	0

	2
	0
	0
	10
	0
	0
	18
	011010
	6
	26
	0
	0

	3
	0
	0
	11
	1111010
	7
	19
	00111010
	8
	27
	0
	0

	4
	0
	0
	12
	01010
	5
	20
	010111010
	9
	28
	0
	0

	5
	0
	0
	13
	110
	3
	21
	110111010
	9
	29
	0
	0

	6
	0
	0
	14
	01
	2
	22
	0
	0
	30
	0
	0

	7
	0
	0
	15
	00
	2
	23
	0
	0
	31
	0
	0


The estimated bits for context based coding which was obtained from subclause 5.3.4.1.3.3.1 is represented as [image: image5.wmf]1

hcode

,while for resized coding it is represented as[image: image6.wmf]2
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, a best coding mode is selected based on
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If IsTransient is False,

The differential quantization indices are adjusted to have positive values by adding 46 in the first band and 32 in the other bands. The differential quantization indices are split into 5 upper bits and 1 lower bit. The 5 upper bits are encoded by either a context based Huffman coding mode described in subclause 5.3.4.1.3.3.1 or a re-sized Huffman coding mode described in subclause 5.3.4.1.3.3.2 and the 1 lower bit is packed.

In more detail, the context based coding mode or the resized Huffman coding is used for estimating the bits. The differential indices which are obtained in equation (1031) ∆IM (b) are constrained into the range of [0, 63] by adding an offset of 32 to ∆IM(b) for b = 1,….,Nbands-1 and for b=0 an offset of 46 is used for ∆IM(0).If the constrained differential indices exceed [0 63] when IsTransient is False and [0 31] when IsTransient is True, hcode1 is set to -1 and the differential indices are coded using the Large symbol coding method.
The least significant bit is extracted from the constrained differential indices ∆IM(b) for b = 0,….,Nbands-1 using
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(1035)
The updated differential indices are used for estimating the bits consumed by the two different coding modes. Based on the estimated bits obtained from context based coding, [image: image9.wmf]1
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, and resized Huffman coding mode, [image: image10.wmf]3
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 , the best coding mode is selected as shown below.
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The differential index ∆IM (0) is usually transmitted as is for both IsTransient is True or False, i.e., 5 bits per norm index is required and these bits are updated to the estimated bits [image: image12.wmf]1
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which was shown below.
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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. It should be noted that this modification is not applied to the first differential index, i.e. the case of "b = 1" and the differential indices which are not true for the both of the “if” conditions.
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5.3.4.2.5
HVQ
…
The selected coding scheme is explicitly signaled to the decoder with one bit: [image: image17.wmf]1
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is the largest distance between two consecutive peaks, which is compared to the largest difference possible to code with the pre-stored Huffman tables, [image: image20.wmf]d
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 is the total number of bits consumed by the delta coding scheme, and [image: image21.wmf]s
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 is the total number of bits consumed by the sparse coding scheme


[image: image22.wmf]0

else

1

51

if

max

=

=

>

D

>

CS

CS

or

R

R

s

d


(1214)

Sign of the spectral peaks is coded separately with 1 bit per-peak, with 0 indicating negative sign and 1 indicating positive sign.

…

5.6.2.1.7
LP-CNG LF-BOOST determination and quantization
While the quantized LSF spectrum generally estimates well the spectrum of most background noises, it is found less sufficient for noises which have strong low frequency component for example the car noise. To compensate the missing low frequency component, the spectral envelope in the low frequency portion of the LP residual signal is quantized and transmitted in the SID frame. Note that this quantized residual spectral envelope is only transmitted in WB SID frame
The LP residual signal 
[image: image23.wmf])
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 calculated in subclause 5.6.2.1.5 is first attenuated by multiplying an attenuation factor 
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 for all input bandwidth except NB. The attenuation factor is calculated as
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where 
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 if the bandwidth is not WB or the latest bitrate used for actively encoded frames 
[image: image27.wmf]active
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 is larger than 16.4 kbps. Otherwise 
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 is determined from a hangover attenuation floor table as defined in table 35b. The attenuation factor 
[image: image29.wmf]att

 is finally lower limited to
[image: image30.wmf]flr

. Then a FFT is used to obtain the frequency representation of the LP residual signal and a spectral envelope which is the energies of the first 20 FFT bins in the low frequency portion of the frequency representation (excluding the DC bin) is calculated as
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where 
[image: image32.wmf](
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are, respectively, the real and the imaginary parts of the
[image: image34.wmf]k

-th frequency bin as outputted by the FFT, 
[image: image35.wmf]FFT

L

 = 256 is the size of FFT analysis. This low frequency spectral envelope of the LP residual is not quantized directly. Instead, an averaged spectral envelope is calculated over the CN averaging period. The averaging is similar to the process in subclause 5.6.2.1.2 that the spectral envelopes of the two outliers identified in subclause 5.6.2.1.2 are removed from the averaging. The averaged low frequency spectral envelope is calculated as
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where 
[image: image37.wmf]N

 is the length of CN averaging period, 
[image: image38.wmf])
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 denotes the low frequency envelope of the 
[image: image39.wmf]i

-th frame in the CN averaging period, 
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 denotes the index of the two outliers. To encode this averaged low frequency spectral envelope, the spectral details of the averaged low frequency spectral envelope is extracted and used for actual quantization. The spectral details,
[image: image42.wmf])
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, is obtained by subtracting an envelope floor which is equal to two times of the quantized average excitation energy from the averaged low frequency spectral envelope, that is
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where
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is bounded to non-negative value. 
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 is then converted to log domain
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where 
[image: image47.wmf]offset

E

 is the energy offset value calculated in subclause 5.6.2.1.5 and 
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are bounded to non-negative value. A distance vector is calculated as
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where 
[image: image50.wmf]exc
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 is the quantized total excitation energy calculated as
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where 
[image: image52.wmf]exc

L

= 256 is the length of the excitation. The distance vector 
[image: image53.wmf])
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 is quantized by a vector quantization. The codeword having the minimum prediction error is found by a direct search in the codebook and the index of the codeword is transmitted in the WB SID frame. The quantized low frequency envelope is recovered and used in the local CNG synthesis.
6.2.3.1.2.1.2
Resized Huffman decoding mode
If IsTransient is True
If the frame is Transient, the Huffman decoding is then performed on the transmitted differential indices. The Huffman codes for the differential indices are given in table 111 in subclause 5.3.4.1.3.3.
If IsTransient is False
For Non-Transient frames, the Huffman decoding is then performed on the transmitted differential indices. The Huffman codes for decoding the indices are given in table 115 in subclause 5.3.4.1.3.3.3. The differential indices decoded using table 115 takes the form, 
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 are reconstructed which is exactly reverse to the encoder described in subclause 5.3.4.1.3.3.3 equation (1040). The way to reconstruct the differential index, which corresponds to the modification in encoder, can be done as shown in the following equation.
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6.2.3.1.3.3.3
Bit allocation

The processing is 
in the same manner with the one at the encoder side.
At first, the fine gain adjustment bits are derived, procedure is same as in explained in sub-clause 5.3.4.1.4.3.2.1, and then remaining bits are allocated in an adaptive manner where more bits are allocated to the bands in a perceptually significant group than those in a less significant group. Detailed procedure is same as in explained in sub-clause 5.3.4.1.4.3.2.2.
6.7.2.1.
LP-CNG decoding Overview
When the decoder is in the LP-CNG operation, a procedure to synthesize a comfort noise signal is applied.

For each received SID frame, the one bit indicating the bandwidth type of the SID frame is first decoded. WB SID frame is received if the bandwidth bit equals “0”, otherwise the SWB SID frame is received. The LP-CNG decoder only operates in WB mode if no SWB SID frame has been received, in which case the comfort noise is only generated for low-band. Otherwise, the LP-CNG decoder will switch to SWB mode upon the receiving of the SWB SID frame. Since the transmission of high-band CN parameter is not synchronized with the transmission of the low-band CN parameters, WB SID frames can be received even the LP-CNG decoder operates in SWB mode. In which case, the energy parameter for high-band CN synthesis is extrapolated from the low-band CN synthesis signal.  The low-band excitation energy is decoded from each LP-CNG SID frame based on which a smoothed low-bandexcitation energy used for low-band CNG synthesis is computed, as described in subclause 6.7.2.1.3. The low-band LSF vector is decoded from each LP-CNG SID frame then converted to LSP vector based on which a smoothed LSP vector is computed then converted to LP coefficients to obtain the low-band CNG synthesis filter, as described in subclause 6.7.2.1.4. If WB LP-CNG SID frame is received, the residual spectral envelope is decoded based on which a smoothed residual spectral envelope is computed, as described in subclause 6.7.2.1.5. A random excitation signal is generated from the smoothed low-band excitation energy which is combined with a second excitation signal generated from the smoothed residual spectral envelope to form the final excitation signal for the low-band CNG synthesis, as described in subclause 6.7.2.1.5. Low-band comfort noise is synthesized by filtering the low-band final excitation signal through the low-band CNG synthesis filter, as described in subclause 6.7.2.1.6.
*** End of changes ***
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