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Proposed draft for CE8-4.1a
[bookmark: _Ref522189476][bookmark: _Toc2812984]8.7.2  Scaling and transformation process
Inputs to this process are:
· a luma location ( xTbY, yTbY ) specifying the top-left sample of the current luma transform block relative to the top‑left luma sample of the current picture,
· a variable cIdx specifying the colour component of the current block,
· a variable nTbW specifying the transform block width,
· a variable nTbH specifying the transform block height,.
· a variable predModeIntra specifying the intra prediction mode.
Output of this process is the (nTbW)x(nTbH) array of residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1.
The variables bitDepth, bdShift and tsShift are derived as follows:
bitDepth = ( cIdx  = =  0 ) ? BitDepthY : BitDepthC		(8‑1013)
bdShift = Max( 20 − bitDepth, 0 )		(8‑1014)
tsShift = 5 + ( ( Log2( nTbW ) + Log2( nTbH ) ) / 2 )		(8‑1015)
The (nTbW)x(nTbH) array of residual samples resSamples is derived as follows:
1. The scaling process for transform coefficients as specified in clause 8.7.3 is invoked with the transform block location ( xTbY, yTbY ), the transform block width nTbW and the transform block height nTbH, the colour component variable cIdx and the bit depth of the current colour component bitDepth as inputs, and the output is an (nTbW)x(nTbH) array of scaled transform coefficients d.
2. The (nTbW)x(nTbH) array of residual samples r is derived as follows:
· If transform_skip_flag[ xTbY ][ yTbY ] is equal to 1 and cIdx is equal to 0, the residual sample array values r[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
· If CuPredMode[ xTbY ][ yTbY ] is equal to MODE_INTRA and predIntraMode is bigger than VER_IDX − 4 or predIntraMode is smaller than HOR_IDX + 4, the following applies :
· If predIntraMode is bigger than VER_IDX – 4, the residual sample array values r[ x ][ y ] with x = 0..nTbW – 1, y = 0..nTbH – 1 are derived as follows : 
r[ x ][ y ] = d[ x ][ nTbH – 1 – y]   <<  tsShift	(8‑1016)
· Otherwise, predIntraMode is smaller than HOR_IDX + 4 or predIntraMode is equal to INTRA_DC or predIntraMode is equal to INTRA_PLANAR, the residual sample array values r[ x ][ y ] with x = 0..nTbW – 1, y = 0..nTBH – 1 are derived as follows : 
r[ x ][ y ] = d[ nTbW – 1 – x ][ y ]   <<  tsShift	(8‑1017)
· Otherwise, CuPredMode[ xTbY ][ yTbY ] is not equal to MODE_INTRA or CuPredMode[ xTbY ][ yTbY ] is equal to MODE_INTRA and predIntraMode is smaller than VER_IDX − 3 or predIntraMode is bigger than HOR_IDX + 3, the following applies :

r[ x ][ y ] = d[ x ][ y ]  <<  tsShift	(8‑10161018)
· Otherwise (transform_skip_flag[ xTbY ][ yTbY ] is equal to 0 or and cIdx is not equal to 0), the transformation process for scaled transform coefficients as specified in clause 8.7.4.1 is invoked with the transform block location ( xTbY, yTbY ), the transform block width nTbW and the transform block height nTbH, the colour component variable cIdx and the (nTbW)x(nTbH) array of scaled transform coefficients d as inputs, and the output is an (nTbW)x(nTbH) array of residual samples r.
3. The residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
resSamples[ x ][ y ] = ( r[ x ][ y ] + ( 1  <<  ( bdShift − 1 ) ) )  >>  bdShift	(8‑10171019)
Proposed draft for CE8-4.1b
8.7.2  Scaling and transformation process
Inputs to this process are:
· a luma location ( xTbY, yTbY ) specifying the top-left sample of the current luma transform block relative to the top‑left luma sample of the current picture,
· a variable cIdx specifying the colour component of the current block,
· a variable nTbW specifying the transform block width,
· a variable nTbH specifying the transform block height.
Output of this process is the (nTbW)x(nTbH) array of residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1.
The variables bitDepth, bdShift and tsShift are derived as follows:
bitDepth = ( cIdx  = =  0 ) ? BitDepthY : BitDepthC		(8‑1013)
bdShift = Max( 20 − bitDepth, 0 )		(8‑1014)
tsShift = 5 + ( ( Log2( nTbW ) + Log2( nTbH ) ) / 2 )		(8‑1015)
The (nTbW)x(nTbH) array of residual samples resSamples is derived as follows:
4. The scaling process for transform coefficients as specified in clause 8.7.3 is invoked with the transform block location ( xTbY, yTbY ), the transform block width nTbW and the transform block height nTbH, the colour component variable cIdx and the bit depth of the current colour component bitDepth as inputs, and the output is an (nTbW)x(nTbH) array of scaled transform coefficients d.
5. The (nTbW)x(nTbH) array of residual samples r is derived as follows:
· If transform_skip_flag[ xTbY ][ yTbY ] is equal to 1 and cIdx is equal to 0, the residual sample array values r[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
· If CuPredMode[ xTbY ][ yTbY ] is equal to MODE_INTRA, the following applies :
r[ x ][ y ] = d[ nTbW – 1 – x ][ nTbH − 1 − y ]  <<  tsShift	(8‑1016)
· Otherwise, CuPredMode[ xTbY ][ yTbY ] is not equal to MODE_INTRA, the following applies :

r[ x ][ y ] = d[ x ][ y ]  <<  tsShift	(8‑10161017)
· Otherwise (transform_skip_flag[ xTbY ][ yTbY ] is equal to 0 or and cIdx is not equal to 0), the transformation process for scaled transform coefficients as specified in clause 8.7.4.1 is invoked with the transform block location ( xTbY, yTbY ), the transform block width nTbW and the transform block height nTbH, the colour component variable cIdx and the (nTbW)x(nTbH) array of scaled transform coefficients d as inputs, and the output is an (nTbW)x(nTbH) array of residual samples r.
6. The residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
resSamples[ x ][ y ] = ( r[ x ][ y ] + ( 1  <<  ( bdShift − 1 ) ) )  >>  bdShift	(8‑10171018)

Proposed draft for CE8-4.1c
8.7.2  Scaling and transformation process
Inputs to this process are:
· a luma location ( xTbY, yTbY ) specifying the top-left sample of the current luma transform block relative to the top‑left luma sample of the current picture,
· a variable cIdx specifying the colour component of the current block,
· a variable nTbW specifying the transform block width,
· a variable nTbH specifying the transform block height,.
· a variable predModeIntra specifying the intra prediction mode.
Output of this process is the (nTbW)x(nTbH) array of residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1.
The variables bitDepth, bdShift and tsShift are derived as follows:
bitDepth = ( cIdx  = =  0 ) ? BitDepthY : BitDepthC		(8‑1013)
bdShift = Max( 20 − bitDepth, 0 )		(8‑1014)
tsShift = 5 + ( ( Log2( nTbW ) + Log2( nTbH ) ) / 2 )		(8‑1015)
The (nTbW)x(nTbH) array of residual samples resSamples is derived as follows:
7. The scaling process for transform coefficients as specified in clause 8.7.3 is invoked with the transform block location ( xTbY, yTbY ), the transform block width nTbW and the transform block height nTbH, the colour component variable cIdx and the bit depth of the current colour component bitDepth as inputs, and the output is an (nTbW)x(nTbH) array of scaled transform coefficients d.
8. The (nTbW)x(nTbH) array of residual samples r is derived as follows:
· If transform_skip_flag[ xTbY ][ yTbY ] is equal to 1 and cIdx is equal to 0, the residual sample array values r[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
· If CuPredMode[ xTbY ][ yTbY ] is equal to MODE_INTRA, the following applies :
· If nTbW is equal to 4 and nTbH is equal to 4 and predIntraMode is bigger than VER_IDX − 4 or predIntraMode is smaller than HOR_IDX + 4, the following applies
r[ x ][ y ] = d[ x ][ nTbH – 1 – y]   <<  tsShift	(8‑1016)
· Otherwise, nTbW is equal to 4 and nTbH is equal to 4 and predIntraMode is smaller than HOR_IDX + 4 or predIntraMode is equal to INTRA_DC or predIntraMode is equal to INTRA_PLANAR, the residual sample array values r[ x ][ y ] with x = 0..nTbW – 1, y = 0..nTBH – 1 are derived as follows : 
r[ x ][ y ] = d[ nTbW – 1 – x ][ y ]   <<  tsShift	(8‑1017)
· Otherwise (nTbW and nTBH are bigger than 4 or predIntraMode is bigger than HOR_IDX + 3 or predIntraMode is smaller than VER_IDX – 3), the residual sample array values r[ x ][ y ] with x = 0..nTbW – 1, y = 0..nTBH – 1 are derived as follows :
r[ x ][ y ] = d[ nTbW – 1 – x ][ nTbH − 1 − y ]  <<  tsShift	(8‑1018)
· Otherwise, CuPredMode[ xTbY ][ yTbY ] is not equal to MODE_INTRA, the following applies :

r[ x ][ y ] = d[ x ][ y ]  <<  tsShift	(8‑10161019)
· Otherwise (transform_skip_flag[ xTbY ][ yTbY ] is equal to 0 or and cIdx is not equal to 0), the transformation process for scaled transform coefficients as specified in clause 8.7.4.1 is invoked with the transform block location ( xTbY, yTbY ), the transform block width nTbW and the transform block height nTbH, the colour component variable cIdx and the (nTbW)x(nTbH) array of scaled transform coefficients d as inputs, and the output is an (nTbW)x(nTbH) array of residual samples r.
9. The residual samples resSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
resSamples[ x ][ y ] = ( r[ x ][ y ] + ( 1  <<  ( bdShift − 1 ) ) )  >>  bdShift	(8‑10171020)
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