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Abstract
This contribution proposes to fix several mismatches between the VVC specification draft and the VTM- 7.1 software. These bugs relate to CCLM filtering process and have been already reported on the VVC bug tracker as tickets #727 and #776.
Introduction
[bookmark: _GoBack]As described in [1], cross-component linear model prediction is a tool of VVC that predicts chrominance samples using reconstructed luminance samples and linear model parameters that are estimated using luminance and chrominance neighboring samples on the left and above sides of a predicted block. 
Specification text changes 
It is proposed to integrate the fixes suggested in [2, 3] and highlighted by yellow below:

3. 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 ]				(355)
· 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[ 0 ] = 2, F1[ 1 ] = 01				(356)
F2[ 0 ] = 1, F2[ 1 ] = 2, F2[ 2 ] = 1	(357)
F3[ i ][ j ] = F4[ i ][ j ] = 0, with i = 0..2, j = 0..2	(358)
· If both SubWidthC and SubHeightC are equal to 2, the following applies:
F1[ 0 ] = 1, F1[ 1 ] = 1				(359)
F3[ 0 ][ 1 ] = 1, F3[ 1 ][ 1 ] = 4, F3[ 2 ][ 1 ] = 1, F3[ 1 ][ 0 ] = 1, F3[ 1 ][ 2 ] = 1	(360)
F4[ 0 ][ 1 ]  = 1, F4[ 1 ][ 1 ] = 2, F4[ 2 ][ 1 ] = 1	(361)
F4[ 0 ][ 2 ] = 1,  F4[ 1 ][ 2 ] = 2, F4[ 2 ][ 2 ] = 1	(362)
· Otherwise, the following applies:
F3[ 1 ][ 1 ] = 8					(363)
F4[ 0 ][ 1 ] = 2, F4[ 1 ][ 1 ] = 4, F4[ 2 ][ 1 ] = 2,	(364)
…

4. When numSampL 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:
…
5. 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 ]				(355)
· 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[ 0 ] = 2, F1[ 1 ] = 1				(356)
F2[ 0 ] = 1, F2[ 1 ] = 2, F2[ 2 ] = 1	(357)
F3[ i ][ j ] = F4[ i ][ j ] = 0, with i = 0..2, j = 0..2	(358)
· If both SubWidthC and SubHeightC are equal to 2, the following applies:
F1[ 0 ] = 1, F1[ 1 ] = 1				(359)
F3[ 0 ][ 1 ] = 1, F3[ 1 ][ 1 ] = 4, F3[ 2 ][ 1 ] = 1, F3[ 1 ][ 0 ] = 1, F3[ 1 ][ 2 ] = 1	(360)
F4[ 0 ][ 1 ]  = 1, F4[ 1 ][ 1 ] = 2, F4[ 2 ][ 1 ] = 1	(361)
F4[ 0 ][ 2 ] = 1,  F4[ 1 ][ 2 ] = 2, F4[ 2 ][ 2 ] = 1	(362)
· Otherwise, the following applies:
F3[ 1 ][ 1 ] = 8					(363)
F4[ 0 ][ 1 ] = 2, F4[ 1 ][ 1 ] = 4, F4[ 2 ][ 1 ] = 2,	(364)


6. When numSampT 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]			(381)
· Otherwise, the following applies:
· If sps_chroma_vertical_collocated_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] +	(382)
		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 ]  +	(383)
		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 ] = ( F3[ 1 ][ 0 ] * pY[ −1 ][ − 1 − SubHeightC ] +
		F3[ 0 ][ 1 ] * pY[ −1 ][ −SubHeightC ] +
		F3[ 1 ][ 1 ] * pY[ 0 ][ −SubHeightC ] +	(384)
		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	(385)
· 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	(386)
· Otherwise (availTL is equal to FALSE and bCTUboundary is equal to TRUE), the following applies:
pSelDsY[ idx ] = pY[ 0 ][ −1 ]		(387)
· Otherwise (sps_chroma_vertical_collocated_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 ][ −1 ] +
		F4[ 0 ][ 2 ] * pY[ SubWidthC * x − 1 ][ −2 ] +
		F4[ 1 ][ 1 ] * pY[ SubWidthC * x ][ −1 ] +	(388)
		F4[ 1 ][ 2 ] * pY[ SubWidthC * x ][ −2] +
		F4[ 2 ][ 1 ] * pY[ SubWidthC * x + 1 ][ −1] +
		F4[ 2 ][ 2 ] * pY[ SubWidthC * x + 1 ][ −2 ] + 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 ] +	(389)
		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 ][ −1 ] + F4[ 0 ][ 2 ] * pY[ −1 ][ −2 ] +
		F4[ 1 ][ 1 ] * pY[ 0 ][ −1 ] + F4[ 1 ][ 2 ] * pY[ 0 ][ −2 ] +	(390)		
	F4[ 2 ][ 1 ] * pY[ 1 ][ −1 ] + F4[ 2 ][ 2 ] * pY[ 1 ][ −2 ] + 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	(391)
· 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	(392)

Conclusion
It is proposed to adopt the suggested fixes to the VVC specification draft 8. 
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