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1 Introduction
In the course of complementing TS 26.253 by means of Change Requests that the source was informed potential overlaps or conflicts in algorithm descriptions that should be properly addressed.

2 Intended changes


CHANGE HW8: content was agreed by IVAS PC
5.3.2.3.1.2 Delay estimation 

In TD stereo coding, delay estimation is determined by a cross-correlation coefficient of the current frame, a delay track estimation value of the current frame based on buffered inter-channel time difference information of at least one past frame, an adaptive window function of the current frame. The inter-channel time difference is calculated based on a weighted cross-correlation coefficient which is obtained by the delay track estimation value and the adaptive window function.
The adaptive window function wherein the first raised cosine width parameter is obtained through calculation by using the following calculation formulas:

wherein win_width is the first raised cosine width parameter, TRUNC indicates a rounding value, L_NCSHIFT_DS is a maximum value of an absolute value of an inter-channel time difference, A is greater than or equal to 4.
 is defined as following formulas:



wherein,


xh_width is an upper limit value of the first raised cosine width parameter, xl_width is a lower limit value of the first raised cosine width parameter, yh_dist is a smoothed inter-channel time difference estimation deviation corresponding to the upper limit value of the first raised cosine width parameter, yl_dist is a smoothed inter-channel time difference estimation deviation corresponding to the lower limit value of the first raised cosine width parameter, smooth_dist_reg is the smoothed inter-channel time difference estimation deviation of the previous frame of the current frame, and xh_width, xl_width, yh_dist, and yl_dist are all positive numbers.
win_bias is the first raised cosine height bias which is obtained through calculation by using the following calculation formula:



wherein,


wherein win_bias is the first raised cosine height bias, xh_bias is an upper limit 20 value of the first raised cosine height bias, xl_bias is a lower limit value of the first raised cosine height bias, yh_dist is a smoothed inter-channel time difference estimation deviation corresponding to the upper limit value of the first raised cosine height bias, yl_dist is a smoothed inter-channel time difference estimation deviation corresponding to the lower limit value of the first raised cosine height bias, and yh_dist, yl_dist, xh_bias, and xl_bias are all positive numbers.
The adaptive window function loc_weight_win is represented by using the following formulas：
when 0 ≤ k ≤ TRUNC(A * L_NCSHIFT_DS/2) – 2 * win_width – 1,
loc_weight_win(k) = win_bias;
when TRUNC(A * L_NCSHIFT_DS/2) – 2 * win_width ≤ k ≤ TRUNC(A * 10 L_NCSHIFT_DS/2) + 2 * win_width – 1,
loc_weight_win(k) = 0.5 * (1 + win_bias) + 0.5 * (1 – win_bias) * cos(π * (k – TRUNC(A * L_NCSHIFT_DS/2))/(2 * win_width))
when TRUNC(A * L_NCSHIFT_DS/2) + 2 * win_width ≤ k ≤ A * L_NCSHIFT_DS, 15
loc_weight_win(k) = win_bias; wherein
wherein k = 0, 1, ..., A * L_NCSHIFT_DS
corrEst (x) is the weighted cross-correlation coefficient which is obtained through calculation by using the following calculation formula:

smooth_dist_reg_update is the smoothed inter-channel time difference estimation deviation of the current frame which is obtained through calculation by using the following calculation formulas: 
smooth_dist_reg_update = (1 – γ) * smooth_dist_reg + γ * dist_reg',


γ is a first smoothing factor, and 0 < γ < 1; smooth_dist_reg is the smoothed inter-channel time difference estimation deviation of the previous frame of the current frame; reg_prv_corr is the delay track estimation value of the current frame; and  is the inter-channel time difference of the current frame.


CHANGE HW17
5.3.2.3.10 Deriving and Quantization of LSF parameter of secondary channel signal

In TD stereo coding a prediction residual of an LSF parameter of a secondary channel signal in the current frame is determined based on an original LSF parameter of the secondary channel signal and the spectrum-broadened LSF parameter of the primary channel signal. The spectrum-broadened LSF parameter is performed by spectrum broadening on a quantized LSF parameter of a primary channel signal in a current frame. And then the prediction residual is quantitated. The spectrum-broadened LSF parameter of the primary channel signal is calculated by performing pull-to-average processing on the quantized LSF parameter of the primary channel signal, wherein the pull-to-average processing is performed according to the following formula:

wherein LSFSB represents a vector of the spectrum-broadened LSF parameter of the primary channel signal, LSFP(i) represents a vector of the quantized LSF parameter of the primary channel signal, i represents a vector index, β represents a broadening factor, 0 < β < 1, for example β = 0.91,  represents a mean vector of the original LSF parameter of the secondary channel signal, 1 ≤ i ≤ M, i is an integer, and M represents a linear prediction parameter.
When the LSF parameter of the secondary channel signal does not meet a reusing condition, the prediction residual of an LSF parameter is obtained, wherein reusing means that the quantized LSF parameter of the secondary channel signal may be obtained based on the quantized LSF parameter of the primary channel signal.

Target adaptive spreading factor is determined based on quantized LSF parameter of a primary channel signal and an LSF parameter of a secondary channel signal in the current frame. The quantized LSF parameter and the target adaptive spreading factor are written into the bitstream. The target adaptive spreading factor is minimizing a weighted distance between a spectrum-spread LSF parameter of the primary channel signal and the LSF parameter of the secondary channel signal. The adaptive spreading factor β satisfy the following formula:
, wherein
 is a vector of the LSF parameter of the secondary channel signal,  is a vector of the quantized LSF parameter of the primary channel signal,  is a mean vector of the LSF parameter of the secondary channel signal, i is a vector index, 1 ≤  ≤ , i is an integer, M is a linear prediction order, and wi is an ith weighting coefficient.
The quantized LSF parameter of the secondary channel signal is obtained based on the target adaptive spreading factor and the quantized LSF parameter of the primary channel signal. The adaptive spreading factor is quantized to obtain the target adaptive spreading factor.

The weighting factor is a parameter value greater than 0 and less than 1. It is determined based on coding mode and preset correspondence between the mode and the parameter value. The coding mode comprises at least one of the following modes: bitrate, bandwidth, channel number, manner of obtaining a target line spectral frequency parameter. The manner of obtaining the target line spectral frequency parameter comprises at least one of the methods: quantizing an original line spectral frequency parameter or obtaining the target line spectral frequency parameter through prediction. The weighting factor is calculated based on the parameter value and an energy spectrum of a linear prediction filter that is corresponding to the original line spectral frequency parameter, wherein the weighting factor is usable in calculating a distance representative of spectral distortion between the original line spectral frequency parameter and the target line spectral frequency parameter.



CHANGE HW18
--------------------------------------------------Before:------------------------------------------------

[bookmark: _Ref65494056][bookmark: _Toc156314271][bookmark: _Toc156490755][bookmark: _Toc156814490][bookmark: _Toc157153695][bookmark: _Toc157681102]6.3.2.2.4	Estimation of spatial parameters of the background noise
--------------------------------------------------After:------------------------------------------------

6.3.2.2.4 	Dequantization of LSF parameter for the secondary channel signal

In TD stereo decoding the quantized LSF parameter of a primary channel signal in a current frame is obtained from the bitstream. Decoder obtains the quantized LSF parameter includes performing spectrum broadening on the quantized LSF parameter of the primary channel signal; obtaining a prediction residual of LSF parameter of a secondary channel signal from the bitstream; determining a quantized LSF parameter of the secondary channel signal based on the prediction residual of the LSF parameter of the secondary channel signal and the spectrum-broadened LSF parameter of the primary channel signal. The spectrum-broadened LSF parameter of the primary channel signal is obtained by performing pull-to-average processing on the quantized LSF parameter of the primary channel signal, wherein the pull-to-average processing is performed according to the following formula:

wherein LSFSB represents a vector of the spectrum-broadened LSF parameter of the primary channel signal, LSFP(i) represents a vector of the quantized LSF parameter of the primary channel signal, i represents a vector index, β represents a broadening factor, 0 < β < 1, for example β = 0.91,  represents a mean vector of an original LSF parameter of the secondary channel signal, 1 ≤ i ≤ M , i is an integer, and M represents a linear prediction parameter.

Decoding the spread LSF parameter of the primary channel signal comprises obtaining a quantized LSF parameter of a primary channel signal, obtaining a target adaptive spreading factor of a stereo signal, spreading the quantized LSF parameter of the primary channel signal based on the target adaptive spreading factor. The spread LSF parameter of the primary channel signal is a quantized LSF parameter of a secondary channel signal in the current frame, or it is used to determine a quantized LSF parameter of a secondary channel signal in the current frame.

6.3.2.2.5	Estimation of spatial parameters of the background noise
END OF CHANGE

3 Proposal
[bookmark: _GoBack]It is proposed to discuss and to integrate the agreed content of HW8 into the revised CR to TS 26.253 (S4-241059) during SA4#128.
It is also proposed to carefully examine the above change suggestions HW17 and HW18 against the existent clause 5.3.2.3.9 in TS 26.253 to determine their merit to be part of the CR to TS 26.253.
