8.4.5.2.13 [bookmark: _Ref519626026][bookmark: _Ref521685153]Specification of INTRA_LT_CCLM, INTRA_L_CCLM and INTRA_T_CCLM intra prediction mode
[bookmark: _GoBack]Inputs to this process are:
· the intra prediction mode predModeIntra,
· a sample location ( xTbC, yTbC ) of the top-left sample of the current transform block relative to the top-left sample of the current picture,
· a variable nTbW specifying the transform block width,
· a variable nTbH specifying the transform block height,
· a variable cIdx specifying the colour component of the current block,
· chroma neighbouring samples p[ x ][ y ], with x = −1, y = 0..2 * nTbH − 1 and x = 0.. 2 * nTbW − 1, y = − 1.
Output of this process are predicted samples predSamples[ x ][ y ], with x = 0..nTbW − 1, y = 0..nTbH − 1.
The current luma location ( xTbY, yTbY ) is derived as follows:
( xTbY, yTbY )  =  ( xTbC << ( SubWidthC − 1 ), yTbC << ( SubHeightC − 1 ) )	(8‑165)
The variables availL, availT and availTL are derived as follows:
· The derivation process for neighbouring block availability as specified in clause 6.4.4 is invoked with the current chroma location ( xCurr, yCurr ) set equal to ( xTbC, yTbC ), the neighbouring chroma location ( xTbC − 1, yTbC ), checkPredModeY set equal to FALSE, and cIdx as inputs, and the output is assigned to availL.
· The derivation process for neighbouring block availability as specified in clause 6.4.4 is invoked with the current chroma location ( xCurr, yCurr ) set equal to ( xTbC, yTbC ), the neighbouring chroma location ( xTbC, yTbC − 1 ), checkPredModeY set equal to FALSE, and cIdx as inputs, and the output is assigned to availT.
· The variable availTL is derived as follows:
availTL  =  availL  &&  availT		(8‑166)
· The number of available top-right neighbouring chroma samples numTopRight is derived as follows:
· The variable numTopRight is set equal to 0 and availTR is set equal to TRUE.
· When predModeIntra is equal to INTRA_T_CCLM, the following applies for x = nTbW..2 * nTbW − 1 until availTR is equal to FALSE or x is equal to 2 * nTbW − 1:
· The derivation process for neighbouring block availability as specified in clause 6.4.4 is invoked with the current chroma location ( xCurr, yCurr ) set equal to ( xTbC , yTbC ) the neighbouring chroma location ( xTbC + x, yTbC − 1 ), checkPredModeY set equal to FALSE, and cIdx as inputs, and the output is assigned to availableTR
· When availableTR is equal to TRUE, numTopRight is incremented by one.
· The number of available left-below neighbouring chroma samples numLeftBelow is derived as follows:
· The variable numLeftBelow is set equal to 0 and availLB is set equal to TRUE.
· When predModeIntra is equal to INTRA_L_CCLM, the following applies for y = nTbH..2 * nTbH − 1 until availLB is equal to FALSE or y is equal to 2 * nTbH − 1:
· The derivation process for neighbouring block availability as specified in clause 6.4.4 is invoked with the current chroma location ( xCurr, yCurr ) set equal to ( xTbC , yTbC ), the neighbouring chroma location ( xTbC − 1, yTbC + y ), checkPredModeY set equal to FALSE, and cIdx as inputs, and the output is assigned to availableLB
· When availableLB is equal to TRUE, numLeftBelow is incremented by one.
The number of available neighbouring chroma samples on the top and top-right numSampT and the number of available neighbouring chroma samples on the left and left-below numSampL are derived as follows:
· If predModeIntra is equal to INTRA_LT_CCLM, the following applies:
numSampT = availT  ?  nTbW  :  0		(8‑167)
numSampL = availL  ?  nTbH  :  0		(8‑168)
· Otherwise, the following applies:
numSampT = ( availT  &&  predModeIntra  = =  INTRA_T_CCLM )  ?  ( nTbW + Min( numTopRight, nTbH ) )  :  0		(8‑169)
numSampL = ( availL  &&  predModeIntra = =  INTRA_L_CCLM )  ?  ( nTbH + Min( numLeftBelow, nTbW ) )  :  0		(8‑170)
The variable bCTUboundary is derived as follows:
bCTUboundary = ( yTbC & ( 1 << ( CtbLog2SizeY − 1 ) − 1 )  = =  0 )  ?  TRUE  :  FALSE. 	(8‑171)
The variable cntN and array pickPosN with N being replaced by L and T, are derived as follows:
· The variable numIs4N is derived as follows:
numIs4N = ( ( availT  &&  availL  &&  When predModeIntra  = =   is equal to INTRA_LT_CCLM )  ?  0  :  1) 	(8‑172), the following applies:
· The variable startPosN is The variables numSampT and numSampL are set equal to numSampN  >>  ( 2 + numIs4N ).nTbW and nTbH, respectively.
· The variable pickStepN is set equal to Max( 1, numSampN  >>  ( 1 + numIs4N ) ).
· If availN is equal to TRUEThe variables startPosT and startPosL are set equal to (nTbW >> 2) and (nTbH >> 2), respectively.
· The variables pickStepT and pickStepL are set equal to (nTbW  >> 1) and (nTbH  >> 1), respectively.
· The variables cntT and cntL are set equal to 2.
Otherwise, if predModeIntra is equal to INTRA_LTL_CCLM or, the following applies:
numSampL is set equal to (nTbH + Min(nTbW, nTbH)).
startPosL is set equal to (nTbH + Min(nTbW, nTbH)) >>  3.
pickStepL is set equal to (nTbH + Min(nTbW, nTbH)) >> 2.
cntL is set equal to 4.
Otherwise, if predModeIntra is equal to INTRA_NT_CCLM, the following assignments are madeapplies:
· cntN is set equal to Min( numSampN, ( 1 + numIs4N ) << 1 ).
· pickPosN[ pos ] is set equal to (startPosN + pos * pickStepN), with pos = 0.. cntN − 1.
Otherwise, cntNnumSampT is set equal to 0.(nTbW + Min(nTbW, nTbH)).
startPosT is set equal to (nTbW + Min(nTbW, nTbH)) >>  3.
pickStepT is set equal to (nTbW + Min(nTbW, nTbH)) >> 2.
cntT is set equal to 4.
The variable picPosN[pos] with pos = 0.. cntN – 1 and N being replaced by L and T are derived as follows:
	pickPosN[ pos ] = (startPosN + pos * pickStepN)
The prediction samples predSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0..nTbH − 1 are derived as follows:
· If both numSampL and numSampT are equal to 0, the following applies:
predSamples[ x ][ y ] = 1 << ( BitDepthC − 1 )		(8‑173)
· Otherwise, the following ordered steps apply:
1. The collocated luma samples pY[ x ][ y ] with x = 0..nTbW * SubWidthC − 1, y= 0..nTbH * SubHeightC − 1 are set equal to the reconstructed luma samples prior to the deblocking filter process at the locations ( xTbY + x, yTbY + y ).
2. The For the generation of the neighbouring luma samples pY[ x ][ y ] are derived as follows:
3. When numSampL is greater than 0, the neighbouring left luma samples pY[ x ][ y ] with x = −3.. −1..−3, , y = 0..−3.. SubHeightC *  numSampL −  − 1, are and x = 0.. SubWidthC * numSampT − 1, y = −3.. −1, the following applies:
· The derivation process for neighbouring block availability as specified in clause 6.4.4 is invoked with the sample location (xCurr, yCurr) set equal to the reconstructed luma samples prior to the deblocking filter process at the locations ( xTbY + x , yTbY +y ).
· When numSampT is greater than 0,( xTbC, yTbC ), the neighbouring top luma samples pY[ x ][ y ] with x = 0..SubWidthC * numSampT − 1, y = −1, −2, arechroma location ( xTbC + x, yTbC + y), checkPredModeY set equal to FALSE, the reconstructed luma samples prior tocolour component index 1 as inputs, and the deblocking filter process at the locations ( xTbY+ x, yTbY + y ).
· When availTL is equal to TRUE,availability of the neighbouring top-left lumachroma samples pYavailC[ x ][ y ] with x = −1, y = −1, −2, are set equal to the reconstructed luma samples prior to the deblocking filter process at the locations ( xTbY+ x, yTbY + y ). y = −1..2 * nTbH − 1 and x = 0..2 * nTbW − 1, y = −1 as output.
· The availablity of the neighbouring luma samples availY[ x ][ y ] with x = −1, y = −1.. 2 * SubHeightC * nTbH − 1 and x = 0.. 2 * SubWidthC * nTbW − 1, y = −1 are derived as follows:
· availY[ −1 ][ −1 ] is set equal to availC[ −1 ][ −1 ]. 
· availY[ x ][ y ] with x = −1, y = 0.. 2 * SubHeightC * nTbH − 1 is derived as follows:
availY[ x ][ y * SubHeightC ] = availC[ x ][ y ] 
If SubHeightC is equal to 2, the following applies:
	availY[ x ][ y * SubHeightC + 1 ] = availC[ x ][ y ] 
· availY[ x ][ y ] with x = 0.. 2 * SubWidthC * nTbW − 1, y = −1 is derived as follows:
availY[ x * SubWidthC ][ y ] = availC[ x ][ y ] 
If SubWidthC is equal to 2, the following applies:
	availY[ x * SubWidthC + 1][ y ] = availC[ x ][ y ] 
· For the reference line index refIdx with 0..2, when at least one sample availY[ x ][ y ] with x = −1, y = −1.. SubHeightC * numSampL − 1 and x = 0.. SubWidthC * numSampT − 1, y = −1 is equal to FALSE, the reference sample substitution process as specified in clause 8.4.5.2.8 is invoked with the intra prediction reference line index refIdx, the reference sample width (SubWidth * numSampT), the reference sample height (SubHeightC * numSampL), the reference samples availY[ x ][ y ] with x = −1, y = −1.. SubHeightC * numSampL − 1 and x = 0.. SubWidthC * numSampT − 1, y = −1, and the colour component index 0 as inputs, and the neighbouring luma samples pY[ x ][ y ] with x = −1 − refIdx, y = −1 − refIdx.. (SubHeightC * numSampL) and x = −refIdx.. (SubWidthC  * numSampT), y = −1 − refIdx as output.
4. The down-sampled collocated luma samples pDsY[ x ][ y ] with x = 0..nTbW − 1,  y = 0..nTbH − 1 are derived as follows:
· If both SubWidthC and SubHeightC are equal to 1, the following applies:
· pDsY[ x ][ y ] with x = 1..nTbW − 1, y = 1..nTbH − 1 is derived as follows:
pDstY[ x ][ y ] = pY[ x ][ y ]				(8‑174)
· Otherwise, the following applies:
· The one-dimensional filter coefficients array F1 and F2, and the 2-dimensional filter coefficients arrays F3 and F4 are specified as follows.
F1[ i ] with i = 0..2				(8‑175)
F2[ 0 ] = 1, F2[ 1 ] = 2, F2[ 2 ] = 1	(8‑176)
F3[ i ][ j ] = F4[ i ][ j ] = 0, with i = 0..2, j = 0..2	(8‑177)
· If both SubWidthC and SubHeightC are equal to 2, the following applies:
F1[ 0 ] = 1, F1[ 1 ] = 1				(8‑178)
F3[ 0 ][ 1 ] = 1, F3[ 1 ][ 1 ] = 4, F2[ 2 ][ 1 ] = 1, F3[ 1 ][ 0 ] = 1, F3[ 1 ][ 2 ] = 1	(8‑179)
F4[ 0 ][ 1 ]  = 1, F4[ 1 ][ 1 ] = 2, F4[ 2 ][ 1 ] = 1	(8‑180)
F4[ 0 ][ 2 ] = 1,  F4[ 1 ][ 2 ] = 2, F4[ 2 ][ 2 ] = 1	(8‑181)
· Otherwise, the following applies:
F1[ 0 ] = 2, F1[ 1 ] = 0				(8‑182)
F3[ 1 ][ 1 ] = 8					(8‑183)
F4[ 0 ][ 1 ] = 2, F4[ 1 ][ 1 ] = 4, F4[ 2 ][ 1 ] = 2,	(8‑184)
· If sps_cclm_colocated_chroma_flag is equal to 1, the following applies:
· pDsY[ x ][ y ] with x = 1..nTbW − 1, y = 1..nTbH − 1 is derived as follows:
pDsY[ x ][ y ] = ( F3[ 1 ][ 0 ] * pY[ SubWidthC * x ][ SubHeightC * y − 1 ] +
		F3[ 0 ][ 1 ] * pY[ SubWidthC * x − 1 ][ SubHeightC * y ] +
		F3[ 1 ][ 1 ] * pY[ SubWidthC * x ][ SubHeightC * y ] +	(8‑185)
		F3[ 2 ][ 1 ] * pY[ SubWidthC * x + 1 ][ SubHeightC * y ] +
		F3[ 1 ][ 2 ] * pY[ SubWidthC * x ][ SubHeightC * y + 1 ] + 4 ) >> 3
· If availL is equal to TRUE, pDsY[ 0 ][ y ] with y = 1..nTbH − 1 is derived as follows:
pDsY[ 0 ][ y ] = ( F3[ 1 ][ 0 ] * pY[ 0 ][ SubHeightC * y − 1 ] +
		F3[ 0 ][ 1 ] * pY[ − 1 ][ SubHeightC * y ] +
		F3[ 1 ][ 1 ] * pY[ 0 ][ SubHeightC * y ] +	(8‑186)
		F3[ 2 ][ 1 ] * pY[ 1 ][ SubHeightC * y ] +
		F3[ 1 ][ 2 ] * pY[ 0 ][ SubHeightC * y + 1 ] + 4 ) >> 3
· Otherwise (availL is equal to FALSE), pDsY[ 0 ][ y ] with y = 1..nTbH − 1 is derived as follows:
pDsY[ 0 ][ y ] = ( F2[ 0 ] * pY[ 0 ][ SubHeightC * y − 1 ] +
		F2[ 1 ] * pY[ 0 ][ SubHeightC * y ] +	(8‑187)
		F2[ 2 ] * pY[ 0 ][ SubHeightC * y + 1 ] + 2 ) >> 2
· If availT is equal to TRUE, pDsY[ x ][ 0 ] with x = 1..nTbW − 1 is derived as follows:
pDsY[ x ][ 0 ] = ( F3[ 1 ][ 0 ] * pY[ SubWidthC * x ][ − 1 ] +
		F3[ 0 ][ 1 ] * pY[ SubWidthC * x − 1 ][ 0 ] +
		F3[ 1 ][ 1 ] * pY[ SubWidthC * x ][ 0 ] +	(8‑188)
		F3[ 2 ][ 1 ] * pY[ SubWidthC * x + 1 ][ 0 ] +
		F3[ 1 ][ 2 ] * pY[ SubWidthC * x ][ 1 ] + 4 ) >> 3
· Otherwise (availT is equal to FALSE), pDsY[ x ][ 0 ] with x = 1..nTbW − 1 is derived:
pDsY[ x ][ 0 ] = ( F2[ 0 ] * pY[ SubWidthC * x − 1 ][ 0 ] +
		F2[ 1 ] * pY[ SubWidthC * x ][ 0 ] +	(8‑189)
		F2[ 2 ] * pY[ SubWidthC * x + 1 ][ 0 ] + 2 ) >> 2
· If availL is equal to TRUE and availT is equal to TRUE, pDsY[ 0 ][ 0 ] is derived as follows:
pDsY[ 0 ][ 0 ] = ( F3[ 1 ][ 0 ] * pY[ 0 ][ − 1 ] +
		F3[ 0 ][ 1 ] * pY[ − 1 ][ 0 ] +
		F3[ 1 ][ 1 ] * pY[ 0 ][ 0 ] +	(8‑190)
		F3[ 2 ][ 1 ] * pY[ 1 ][ 0 ] +
		F3[ 1 ][ 2 ] * pY[ 0 ][ 1 ] + 4 ) >> 3
· Otherwise, if availL is equal to TRUE and availT is equal to FALSE, pDsY[ 0 ][ 0 ] is derived as follows:
pDsY[ 0 ][ 0 ] = ( F2[ 0 ] * pY[ − 1 ][ 0 ] + F2[ 1 ] * pY[ 0 ][ 0 ] +
		F2[ 2 ] * pY[ 1 ][ 0 ] + 2 ) >> 2	(8‑191)
· Otherwise, if availL is equal to FALSE and availT is equal to TRUE, pDsY[ 0 ][ 0 ] is derived as follows:
pDsY[ 0 ][ 0 ] = ( F2[ 0 ] * pY[ 0 ][ − 1 ] + F2[ 1 ] * pY[ 0 ][ 0 ] +
		F2[ 2 ] * pY[ 0 ][ 1 ] + 2 ) >> 2	(8‑192)
· Otherwise (availL is equal to FALSE and availT is equal to FALSE), pDsY[ 0 ][ 0 ] is derived as follows:
pDsY[ 0 ][ 0 ] = pY[ 0 ][ 0 ]				(8‑193)
· Otherwise (sps_cclm_colocated_chroma_flag is equal to 0), the following applies:
· pDsY[ x ][ y ] with x = 1..nTbW − 1, y = 0..nTbH − 1 is derived as follows:
pDsY[ x ][ y ] = ( F4[ 0 ][ 1 ] * pY[ SubWidthC * x − 1 ][ SubHeightC * y ] +
		F4[ 0 ][ 2 ] * pY[ SubWidthC * x − 1 ][ SubHeightC * y + 1 ] +
		F4[ 1 ][ 1 ] * pY[ SubWidthC * x ][ SubHeightC * y ] +	(8‑194)
		F4[ 1 ][ 2 ] * pY[ SubWidthC * x ][ SubHeightC * y + 1] +
		F4[ 2 ][ 1 ] * pY[ SubWidthC * x + 1 ][ SubHeightC * y ] +
		F4[ 2 ][ 2 ] * pY[ SubWidthC * x + 1][ SubHeightC * y + 1 ] + 4 ) >> 3
· If availL is equal to TRUE, pDsY[ 0 ][ y ] with y = 0..nTbH − 1 is derived as follows:
pDsY[ 0 ][ y ] = ( F4[ 0 ][ 1 ] * pY[ − 1 ][ SubHeightC * y ] +
		F4[ 0 ][ 2 ] * pY[ − 1 ][ SubHeightC * y + 1 ] +
		F4[ 1 ][ 1 ] * pY[ 0 ][ SubHeightC * y ] +	(8‑195)
		F4[ 1 ][ 2 ] * pY[ 0 ][ SubHeightC * y + 1] +
		F4[ 2 ][ 1 ] * pY[ 1 ][ SubHeightC * y ] +
		F4[ 2 ][ 2 ] * pY[ 1 ][ SubHeightC * y + 1 ] + 4 ) >> 3
· Otherwise (availL is equal to FALSE), pDsY[ 0 ][ y ] with y = 0..nTbH − 1 is derived as follows:
pDsY[ 0 ][ y ] = ( F1[ 0 ] * pY[ 0 ][ SubHeightC * y ]  +
		F1[ 1 ] * pY[ 0 ][ SubHeightC * y + 1] + 1 ) >> 1	(8‑196)
5. When numSampLcntL is greater than 0, the selected neighbouring left chroma samples pSelC[ idx ] are set equal to p[ −1 ][ pickPosL[ idx ] ] with idx = 0..cntL − 1, and the selected down-sampled neighbouring left luma samples pSelDsY[ idx ] with idx = 0..cntL − 1 are derived as follows:
· The variable y is set equal to pickPosL[ idx ].
· If both SubWidthC and SubHeightC are equal to 1, the following applies:
pSelDsY[ idx ] = pY[ − 1][ y ]			(8‑197)
· Otherwise the following applies:
· If sps_cclm_colocated_chroma_flag is equal to 1, the following applies:
· If y is greater than 0 or availTL is equal to TRUE, pSelDsY[ idx ]  is derived as follows:
pSelDsY[ idx ] = ( F3[ 1 ][ 0 ] * pY[ − SubWidthC ][ SubHeightC * y − 1 ] +
		F3[ 0 ][ 1 ] * pY[ −1 − SubWidthC ][ SubHeightC * y ] +
		F3[ 1 ][ 1 ] * pY[ −SubWidthC ][ SubHeightC * y ]  + 	(8‑198)
		F3[ 2 ][ 1 ] * pY[ 1 − SubWidthC ][ SubHeightC * y ] +
		F3[ 1 ][ 2 ] * pY[ −SubWidthC ][ SubHeightC * y + 1 ] + 4 ) >> 3
· Otherwise (y is equal to 0), pSelDsY[ idx ]  is derived as follows:
pSelDsY[ idx ] = ( F2[ 0 ] * pY[ −1 − SubWidthC ][ 0 ] +
		F2[ 1 ] * pY[ −SubWidthC ][ 0 ] +	(8‑199)
		F2[ 2 ] * pY[ 1 − SubWidthC ][ 0] + 2 ) >> 2
· Otherwise (sps_cclm_colocated_chroma_flag is equal to 0), the following applies:
pSelDsY[ idx ] = ( F4[ 0 ][ 1 ] * pY[ −1 − SubWidthC ][ SubHeightC * y ] +
		F4[ 0 ][ 2 ] * pY[ −1 − SubWidthC ][ SubHeightC * y + 1 ] +
		F4[ 1 ][ 1 ] * pY[ −SubWidthC ][ SubHeightC * y ] +	(8‑200)
		F4[ 1 ][ 2 ] * pY[ −SubWidthC ][ SubHeightC * y + 1] +
		F4[ 2 ][ 1 ] * pY[ 1 − SubWidthC ][ SubHeightC * y ] +
		F4[ 2 ][ 2 ] * pY[ 1 − SubWidthC][ SubHeightC * y + 1 ] + 4 ) >> 3
6. When numSampTcntT is greater than 0, the selected neighbouring top chroma samples pSelC[ idx ] are set equal to p[ pickPosT[ idx − cntL ] ][ -1 ] with  idx = cntL..cntL + cntT − 1, and the down-sampled neighbouring top luma samples pSelDsY[ idx ] with idx = 0..cntL + cntT − 1 are specified as follows:
· The variable x is set equal to pickPosT[ idx − cntL ].
· If both SubWidthC and SubHeightC are equal to 1, the following applies:
pSelDsY[ idx ] = pY[ x ][ − 1]			(8‑201)
· Otherwise, the following applies:
· If sps_cclm_colocated_chroma_flag is equal to 1, the following applies:
· If x is greater than 0, the following applies:
· If bCTUboundary is equal to FALSE, the following applies:
pSelDsY[ idx ] = ( F3[ 1 ][ 0 ] * pY[ SubWidthC * x ][ − 1 − SubHeightC ] +
		F3[ 0 ][ 1 ] * pY[ SubWidthC * x − 1 ][ −SubHeightC ] +
		F3[ 1 ][ 1 ] * pY[ SubWidthC * x ][ −SubHeightC] +	(8‑202)
		F3[ 2 ][ 1 ] * pY[ SubWidthC * x + 1 ][ −SubHeightC] +
		F3[ 1 ][ 2 ] * pY[ SubWidthC * x ][ 1 − SubHeightC ] + 4 ) >> 3
· Otherwise (bCTUboundary is equal to TRUE),, the following applies:
pSelDsY[ idx ] = ( F2[ 0 ] * pY[ SubWidthC * x − 1 ][ −1 ] +
		F2[ 1 ] * pY[ SubWidthC * x ][ −1 ]  +	(8‑203)
		F2[ 2 ] * pY[ SubWidthC * x + 1 ][ −1 ] + 2 ) >> 2
· Otherwise (xbCTUboundary is equal to 0FALSE), the following applies:
· [bookmark: _Hlk20146446]If availTLsps_cclm_colocated_chroma_flag is equal to TRUE and bCTUboundary is equal to FALSE1, the following applies:
pSelDsY[ idx ] = ( F3[ 1 ][ 0 ] * pY[ −1 ][ − 1 − SubHeightC ] +
		F3[ 0 ][ 1 ] * pY[ −1 ][ −SubHeightC ] +
		F3[ 1 ][ 1 ] * pY[ 0 ][ −SubHeightC ] +	(8‑204)
		F3[ 2 ][ 1 ] * pY[ 1 ][ −SubHeightC ] +
		F3[ 1 ][ 2 ] * pY[ −1 ][ 1 − SubHeightC ] + 4 ) >> 3
· Otherwise, if availTL is equal to TRUE and bCTUboundary is equal to TRUE, the following applies:
pSelDsY[ idx ] = ( F2[ 0 ] * pY[ −1 ][ −1 ] + F2[ 1 ] * pY[ 0 ][ −1 ]  +
		F2[ 2 ] * pY[ 1 ][ −1 ] + 2 ) >> 2	(8‑205)
· Otherwise, if availTL is equal to FALSE and bCTUboundary is equal to FALSE, the following applies:
pSelDsY[ idx ] = ( F2[ 0 ] * pY[ 0 ][ −1 ] + F2[ 1 ] * pY[ 0 ][ −2 ] +
		F2[ 2 ] * pY[ 0 ][ −1 ] + 2 ) >> 2	(8‑206)
· Otherwise (availTL is equal to FALSE and bCTUboundary is equal to TRUE), the following applies:
pSelDsY[ idx ] = pY[ 0 ][ −1 ]		(8‑207)
· Otherwise (sps_cclm_colocated_chroma_flag is equal to 0), the following applies:
· If x is greater than 0, the following applies:
· If bCTUboundary is equal to FALSE, the following applies:
pSelDsY[ idx ] = ( F4[ 0 ][ 1 ] * pY[ SubWidthC x − 1 ][ −2 ] +
		F4[ 0 ][ 2 ] * pY[ SubWidthC * x − 1 ][ −1 ] +
		F4[ 1 ][ 1 ] * pY[ SubWidthC * x ][ −2 ] +	(8‑208)
		F4[ 1 ][ 2 ] * pY[ SubWidthC * x ][ −1] +
		F4[ 2 ][ 1 ] * pY[ SubWidthC * x + 1 ][ −2 ] +
		F4[ 2 ][ 2 ] * pY[ SubWidthC * x + 1 ][ −1 ] + 4 ) >> 3
· Otherwise (bCTUboundary is equal to TRUE), the following applies:
pSelDsY[ idx ] = ( F2[ 0 ] * pY[ SubWidthC * x − 1 ][ −1 ] +
		F2[ 1 ] * pY[ SubWidthC * x ][ −1 ] +	(8‑209)
		F2[ 2 ] * pY[ SubWidthC * x + 1][ −1 ] + 2 ) >> 2
· Otherwise (x is equal to 0), the following applies:
· If availTL is equal to TRUE and bCTUboundary is equal to FALSE, the following applies:
pSelDsY[ idx ] = ( F4[ 0 ][ 1 ] * pY[ −1 ][ −2 ] + F4[ 0 ][ 2 ] * pY[ −1 ][ −1 ] +
		F4[ 1 ][ 1 ] * pY[ 0 ][ −2 ] + F4[ 1 ][ 2 ] * pY[ 0 ][ −1 ] +	(8‑210)		F4[ 2 ][ 1 ] * pY[ 1 ][ −2 ] + F4[ 2 ][ 2 ] * pY[ 1 ][ −1 ] + 4 ) >> 3
· Otherwise, if availTL is equal to TRUE and bCTUboundary is equal to TRUE, the following applies:
pSelDsY[ idx ] = ( F2[ 0 ] * pY[ −1 ][ −1 ] + F2[ 1 ] * pY[ 0 ][ −1 ] +
		F2[ 2 ] * pY[ 1 ][ − 1 ] + 2 ) >> 2	(8‑211)
· Otherwise, if availTL is equal to FALSE and bCTUboundary is equal to FALSE, the following applies:
pSelDsY[ idx ] = ( F1[ 1 ] * pY[ 0 ][ −2 ] + F1[ 0 ] * pY[ 0 ][ −1 ] + 1 ) >> 1	(8‑212)
· Otherwise (availTL is equal to FALSE and bCTUboundary is equal to TRUE), the following applies:
pSelDsY[ idx ] = pY[ 0 ][ −1 ]		(8‑213)
7. When cntT+ cntL is not equal to 0, theThe variables minY, maxY, minC and maxC are derived as follows:
· When cntT + cntL is equal to 2, pSelComp[ 3 ] is set equal to pSelComp[ 0 ], pSelComp[ 2 ] is set equal to pSelComp[ 1 ], pSelComp[ 0 ] is set equal to pSelComp[ 1 ], and pSelComp[ 1 ] is set equal to pSelComp[ 3 ], with Comp being replaced by DsY and C.
· The arrays minGrpIdx and maxGrpIdx are derived as follows: 
minGrpIdx[ 0 ] = 0		(8‑214)
minGrpIdx[ 1 ] = 2		(8‑215)
maxGrpIdx[ 0 ] = 1		(8‑216)
maxGrpIdx[ 1 ] = 3		(8‑217)
· When pSelDsY[ minGrpIdx[ 0 ] ] is greater than pSelDsY[ minGrpIdx[ 1 ] ], minGrpIdx[ 0 ] and minGrpIdx[ 1 ] are swapped as follows: 
( minGrpIdx[ 0 ], minGrpIdx[ 1 ] ) = Swap( minGrpIdx[ 0 ], minGrpIdx[ 1 ] )	(8‑218)
· When pSelDsY[ maxGrpIdx[ 0 ] ] is greater than pSelDsY[ maxGrpIdx[ 1 ] ], maxGrpIdx[ 0 ] and maxGrpIdx[ 1 ] are swapped as follows:
( maxGrpIdx[ 0 ], maxGrpIdx[ 1 ] ) = Swap( maxGrpIdx[ 0 ], maxGrpIdx[ 1 ] )	(8‑219)
· When pSelDsY[ minGrpIdx[ 0 ] ] is greater than pSelDsY[ maxGrpIdx[ 1 ] ], arrays minGrpIdx and maxGrpIdx are swapped as follows:
( minGrpIdx, maxGrpIdx ) = Swap( minGrpIdx, maxGrpIdx )	(8‑220)
· When pSelDsY[ minGrpIdx[ 1 ] ] is greater than pSelDsY[ maxGrpIdx[ 0 ] ], minGrpIdx[ 1 ] and maxGrpIdx[ 0 ] are swapped as follows:
( minGrpIdx[ 1 ], maxGrpIdx[ 0 ] ) = Swap( minGrpIdx[ 1 ], maxGrpIdx[ 0 ] )	(8‑221)
· The variables maxY, maxC, minY and minC are derived as follows:
maxY = ( pSelDsY[ maxGrpIdx[ 0 ] ] + pSelDsY[ maxGrpIdx[ 1 ] ] + 1 )  >>  1	(8‑222)
maxC = ( pSelC[ maxGrpIdx[ 0 ] ] + pSelC[ maxGrpIdx[ 1 ] ] + 1 )  >>  1	(8‑223)
minY = ( pSelDsY[ minGrpIdx[ 0 ] ] + pSelDsY[ minGrpIdx[ 1 ] ] + 1 )  >>  1	(8‑224)
minC = ( pSelC[ minGrpIdx[ 0 ] ] + pSelC[ minGrpIdx[ 1 ] ] + 1 )  >>  1	(8‑225)
8. The variables a, b, and k are derived as follows:
· If numSampL is equal to 0, and numSampT is equal to 0, the following applies:
k = 0		(8‑226)
a = 0		(8‑227)
b = 1 << ( BitDepthC − 1) 		(8‑228)
· Otherwise, the following applies:
diff = maxY − minY		(8‑229)
· If diff is not equal to 0, the following applies:
diffC = maxC − minC	(8‑230)
x = Floor( Log2( diff ) )	(8‑231)
normDiff = ( ( diff << 4 ) >> x ) & 15	(8‑232)
x += ( normDiff  !=  0 )  ?  1  :  0	(8‑233)
y = Floor( Log2( Abs ( diffC ) ) ) + 1	(8‑234)
a = ( diffC * ( divSigTable[ normDiff ] | 8 ) + 2y − 1 ) >> y	(8‑235)
k = ( ( 3 + x − y ) < 1 )  ?  1  :  3 + x − y	(8‑236)
a = ( ( 3 + x − y ) < 1 )  ?  Sign( a ) * 15  :  a	(8‑237)
b = minC − ( ( a * minY ) >> k )	(8‑238)
where divSigTable[ ] is specified as follows:
divSigTable[ ] = { 0, 7, 6, 5, 5, 4, 4, 3, 3, 2, 2, 1, 1, 1, 1, 0 }	(8‑239)
· Otherwise (diff is equal to 0), the following applies:
k = 0	(8‑240)
a = 0	(8‑241)
b = minC	(8‑242)
9. The prediction samples predSamples[ x ][ y ] with x = 0..nTbW − 1, y = 0.. nTbH − 1 are derived as follows:
predSamples[ x ][ y ] = Clip1C( ( ( pDsY[ x ][ y ] * a ) >> k ) + b )	(8‑243)

