[bookmark: _Ref3322284][bookmark: _Toc3756818]8.5.1 General decoding process for coding units coded in inter prediction mode
Inputs to this process are:
· a luma location ( xCb, yCb ) specifying the top-left sample of the current coding block relative to the top‑left luma sample of the current picture,
· a variable cbWidth specifying the width of the current coding block in luma samples,
· a variable cbHeight specifying the height of the current coding block in luma samples,
· [bookmark: _GoBack]a variable treeType specifying whether a single or a dual tree is used and if a dual tree is used, it specifies whether the current tree corresponds to the luma or chroma components.
Output of this process is a modified reconstructed picture before in-loop filtering.
The derivation process for quantization parameters as specified in clause 8.7.1 is invoked with the luma location ( xCb, yCb ), the width of the current coding block in luma samples cbWidth and the height of the current coding block in luma samples cbHeight, and the variable treeType as inputs.
The decoding process for coding units coded in inter prediction mode consists of the following ordered steps:
1. The variable dmvrFlag is set equal to 0.
2. The motion vector components and reference indices of the current coding unit are derived as follows:
· If MergeTriangleFlag[ xCb ][ yCb ], inter_affine_flag[ xCb ][ yCb ] and merge_subblock_flag[ xCb ][ yCb ] are all equal to 0, the following applies:
· The derivation process for motion vector components and reference indices as specified in clause 8.5.2.1 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth and the luma coding block height cbHeight as inputs, and the luma motion vectors mvL0[ 0 ][ 0 ] and mvL1[ 0 ][ 0 ], the reference indices refIdxL0 and refIdxL1 and the prediction list utilization flags predFlagL0[ 0 ][ 0 ] and predFlagL1[ 0 ][ 0 ], and the bi-prediction weight index bcwIdx as outputs.
· When all of the following conditions are true, dmvrFlag is set equal to 1:
· sps_dmvr_enabled_flag is equal to 1
· general_merge_flag[ xCb ][ yCb ] is equal to 1
· both predFlagL0[ 0 ][ 0 ] and predFlagL1[ 0 ][ 0 ] are equal to 1
· mmvd_merge_flag[ xCb ][ yCb ] is equal to 0
· DiffPicOrderCnt( currPic, RefPicList[ 0 ][ refIdxL0 ]) is equal to DiffPicOrderCnt( RefPicList[ 1 ][ refIdxL1 ], currPic )
· BcwIdx[ xCb ][ yCb ] is equal to 0
· Both luma_weight_l0_flag[ refIdxL0 ] and luma_weight_l1_flag[ refIdxL1 ] are equal to 0
· cbWidth is greater than or equal to 8
· cbHeight is greater than or equal to 8
· cbHeight*cbWidth is greater than or equal to 128
· If dmvrFlag is equal to 1, the following applies:
· For X being 0 and 1, the reference picture consisting of an ordered two-dimensional array refPicLXL of luma samples and two ordered two-dimensional arrays refPicLXCb and refPicLXCr of chroma samples is derived by invoking the process specified in clause 8.5.6.2 with X and refIdxLX as inputs.
· The number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY, the subblock width sbWidth and the subblock height sbHeight are derived as follows:
numSbX = ( cbWidth > 16 )  ?  ( cbWidth >> 4 ) : 1	(8‑240)
numSbY = ( cbHeight > 16 )  ?  ( cbHeight >> 4 ) : 1	(8‑241)
sbWidth = ( cbWidth > 16 )  ?  16 : cbWidth	(8‑242)
sbHeight = ( cbHeight > 16 )  ?  16 : cbHeight	(8‑243)
· For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The luma motion vectors mvLX[ xSbIdx ][ ySbIdx ] and the prediction list utilization flags predFlagLX[ xSbIdx ][ ySbIdx ] with X equal to 0 and 1, and the luma location ( xSb[xSbIdx][ySbIdx], ySb[xSbIdx][ySbIdx] ) specifying the top-left sample of the coding subblock relative to the top‑left luma sample of the current picture are derived as follows:
mvLX[ xSbIdx ][ ySbIdx ] = mvLX[ 0 ][ 0 ]	(8‑244)
predFlagLX[ xSbIdx ][ ySbIdx ] = predFlagLX[ 0 ][ 0 ]	(8‑245)
xSb[ xSbIdx ][ ySbIdx ] =  xCb + xSbIdx * sbWidth	(8‑246)
ySb[ xSbIdx ][ ySbIdx ] =  yCb + ySbIdx * sbHeight	(8‑247)
· The decoder side motion vector refimenent process specified in clause  8.5.3.1 is invoked with xSb[ xSbIdx ][ ySbIdx ], ySb[ xSbIdx ][ ySbIdx ], sbWidth, sbHeight, the motion vectors mvLX[ xSbIdx ][ ySbIdx ] and the reference picture array refPicLXL as inputs and delta motion vectors dMvLX[ xSbIdx ][ ySbIdx ] as outputs with X equal to 0 and 1.
· The derivation process for chroma motion vectors in clause 8.5.2.13 is invoked with mvLX[ xSbIdx ][ ySbIdx ] and refIdxLX as inputs, and mvCLX[ xSbIdx ][ ySbIdx ] as outputs with X equal to 0 and 1.
· Otherwise (dmvrFlag is equal to 0), the following applies:
· When treeType is equal to SINGLE_TREE and predFlagLX[ 0 ][0 ], with X being 0 or 1, is equal to 1, the derivation process for chroma motion vectors in clause 8.5.2.13 is invoked with mvLX[ 0 ][ 0 ] and refIdxLX as inputs, and mvCLX[ 0 ][ 0 ] as output.
· The number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY are both set equal to 1.
· Otherwise, if MergeTriangleFlag[ xCb ][ yCb ] is equal to 1, inter_affine_flag[ xCb ][ yCb ] and merge_subblock_flag[ xCb ][ yCb ] are both equal to 0, the derivation process for triangle motion vector components and reference indices as specified in clause 8.5.4.1 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth and the luma coding block height cbHeight as inputs, and the luma motion vectors mvA and mvB, the chroma motion vectors mvCA  and mvCB, the reference indices refIdxA and refIdxB and the prediction list flags predListFlagA and predListFlagB as outputs.
· Otherwise (inter_affine_flag[ xCb ][ yCb ] or merge_subblock_flag[ xCb ][ yCb ] is equal to 1), the derivation process for subblock motion vector components and reference indices as specified in clause 8.5.5.1 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth, the luma coding block height cbHeight as inputs, and the reference indices refIdxL0 and refIdxL1, the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY, the prediction list utilization flags predFlagLX[ xSbIdx ][ ySbIdx ], the luma motion vector array mvLX[ xSbIdx ][ ySbIdx ], and the chroma motion vector array mvCLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..(cbWidth >> 2) − 1, and ySbIdx = 0..( cbHeight >> 2 ) − 1, and with X being 0 or 1, and the bi-prediction weight index bcwIdx, and motion vector difference array diffMv as outputs.
3. The arrays of luma and chroma motion vectors after decoder side motion vector refinement, refMvLX[ xSbIdx ][ ySbIdx ] and refMvCLX[ xSbIdx ][ ySbIdx ], with X being 0 and 1, are derived as follows for xSbIdx = 0..numSbX − 1, ySbIdx = 0..numSbY − 1:
· If dmvrFlag is equal to 1, the derivation process for chroma motion vectors in clause 8.5.2.13 is invoked with refMvLX[ xSbIdx ][ ySbIdx ] and refIdxLX as inputs, and refMvCLX[ xSbIdx ][ ySbIdx ] as output and the input refMvLX[ xSbIdx ][ ySbIdx ] is derived as follows;
refMvLX[ xSbIdx ][ ySbIdx ] = mvLX[ xSbIdx ][ ySbIdx ] + dMvLX[ xSbIdx ][ ySbIdx ]	(8‑248)
refMvLX[ xSbIdx ][ ySbIdx ][ 0 ] = Clip3( −217, 217 − 1, refMvLX[ xSbIdx ][ ySbIdx ][ 0 ] )	(8‑249)
refMvLX[ xSbIdx ][ ySbIdx ][ 1 ] = Clip3( −217, 217 − 1, refMvLX[ xSbIdx ][ ySbIdx ][ 1 ] )	(8‑250)
· Otherwise (dmvrFlag is equal to 0), the following applies:
refMvLX[ xSbIdx ][ ySbIdx ] = mvLX[ xSbIdx ][ ySbIdx ]	(8‑251)
refMvCLX [ xSbIdx ][ ySbIdx ] = mvCLX[ xSbIdx ][ ySbIdx ]	(8‑252)
NOTE – The array refMvLX is stored in MvDmvrLX and used in the derivation process for collocated motion vectors in clause 8.5.2.12. The array of non-refine luma motion vectors MvLX is used in the spatial motion vector prediction and deblocking boundary strength derivation processes.
4. The prediction samples of the current coding unit are derived as follows:
· If MergeTriangleFlag[ xCb ][ yCb ] is equal to 0, the prediction samples of the current coding unit are derived as follows:
· The decoding process for inter blocks as specified in clause 8.5.6.1 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth and the luma coding block height cbHeight, the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY, the luma motion vectors mvL0[ xSbIdx ][ ySbIdx ] and mvL1[ xSbIdx ][ ySbIdx ], and the refined luma motion vectors refMvL0[ xSbIdx ][ ySbIdx ] and refMvL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, and ySbIdx = 0..numSbY − 1, the reference indices refIdxL0 and refIdxL1, the prediction list utilization flags predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ], the bi-prediction weight index bcwIdx, and the variable cIdx set equal to 0, and motion vector difference array diffMv as inputs, and the inter prediction samples (predSamples) that are an (cbWidth)x(cbHeight) array predSamplesL of prediction luma samples as outputs.
· The decoding process for inter blocks as specified in clause 8.5.6.1 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth and the luma coding block height cbHeight, the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY, the chroma motion vectors mvCL0[ xSbIdx ][ ySbIdx ] and mvCL1[ xSbIdx ][ ySbIdx ], and the refined chroma motion vectors refMvCL0[ xSbIdx ][ ySbIdx ] and refMvCL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, and ySbIdx = 0..numSbY − 1, the reference indices refIdxL0 and refIdxL1, the prediction list utilization flags predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ], the bi-prediction weight index bcwIdx, and the variable cIdx set equal to 1, and motion vector difference array diffMv as inputs, and the inter prediction samples (predSamples) that are an (cbWidth / 2)x(cbHeight / 2) array predSamplesCb of prediction chroma samples for the chroma components Cb as outputs. 
· The decoding process for inter blocks as specified in clause 8.5.6.1 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth and the luma coding block height cbHeight, the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY, the chroma motion vectors mvCL0[ xSbIdx ][ ySbIdx ] and mvCL1[ xSbIdx ][ ySbIdx ], and the refined chroma motion vectors refMvCL0[ xSbIdx ][ ySbIdx ] and refMvCL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, and ySbIdx = 0..numSbY − 1, the reference indices refIdxL0 and refIdxL1, the prediction list utilization flags predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ], the bi-prediction weight index bcwIdx, and the variable cIdx set equal to 2, and motion vector difference array diffMv as inputs, and the inter prediction samples (predSamples) that are an (cbWidth / 2)x(cbHeight / 2) array predSamplesCr of prediction chroma samples for the chroma components Cr as outputs. 
· Otherwise (MergeTriangleFlag[ xCb ][ yCb ] is equal to 1), the decoding process for triangular inter blocks as specified in clause 8.5.7.1 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth and the luma coding block height cbHeight, the luma motion vectors mvA and mvB, the chroma motion vectors mvCA  and mvCB, the reference indices refIdxA and refIdxB, and the prediction list flags predListFlagA and predListFlagB as inputs, and the inter prediction samples (predSamples) that are an (cbWidth)x(cbHeight) array predSamplesL of prediction luma samples and two (cbWidth / 2)x(cbHeight / 2) arrays predSamplesCb and predSamplesCr of prediction chroma samples, one for each of the chroma components Cb and Cr, as outputs.
5. The variables NumSbX[ xCb ][ yCb ] and NumSbY[ xCb ][ yCb ] are set equal to numSbX and numSbY, respectively.
6. The residual samples of the current coding unit are derived as follows:
· The decoding process for the residual signal of coding blocks coded in inter prediction mode as specified in clause 8.5.8 is invoked with the location ( xTb0, yTb0 ) set equal to the luma location ( xCb, yCb ), the width nTbW set equal to the luma coding block width cbWidth, the height nTbH set equal to the luma coding block height cbHeight and the variable cIdx set equal to 0 as inputs, and the array resSamplesL as output.
· The decoding process for the residual signal of coding blocks coded in inter prediction mode as specified in clause 8.5.8 is invoked with the location ( xTb0, yTb0 ) set equal to the chroma location ( xCb / 2, yCb / 2 ), the width nTbW set equal to the chroma coding block width cbWidth / 2, the height nTbH set equal to the chroma coding block height cbHeight / 2 and the variable cIdx set equal to 1 as inputs, and the array resSamplesCb as output.
· The decoding process for the residual signal of coding blocks coded in inter prediction mode as specified in clause 8.5.8 is invoked with the location ( xTb0, yTb0 ) set equal to the chroma location ( xCb / 2, yCb / 2 ), the width nTbW set equal to the chroma coding block width cbWidth / 2, the height nTbH set equal to the chroma coding block height cbHeight / 2 and the variable cIdx set equal to 2 as inputs, and the array resSamplesCr as output.
7. The reconstructed samples of the current coding unit are derived as follows:
· The picture reconstruction process for a colour component as specified in clause 8.7.5 is invoked with the block location ( xB, yB ) set equal to ( xCb, yCb ), the block width bWidth set equal to cbWidth, the block height bHeight set equal to cbHeight, the variable cIdx set equal to 0, the (cbWidth)x(cbHeight) array predSamples set equal to predSamplesL and the (cbWidth)x(cbHeight) array resSamples set equal to resSamplesL as inputs, and the output is a modified reconstructed picture before in-loop filtering.
· The picture reconstruction process for a colour component as specified in clause 8.7.5 is invoked with the block location ( xB, yB ) set equal to ( xCb / 2, yCb / 2 ), the block width bWidth set equal to cbWidth / 2, the block height bHeight set equal to cbHeight / 2, the variable cIdx set equal to 1, the (cbWidth / 2)x(cbHeight / 2) array predSamples set equal to predSamplesCb and the (cbWidth / 2)x(cbHeight / 2) array resSamples set equal to resSamplesCb as inputs, and the output is a modified reconstructed picture before in-loop filtering.
The picture reconstruction process for a colour component as specified in clause 8.7.5 is invoked with the block location ( xB, yB ) set equal to ( xCb / 2, yCb / 2 ), the block width bWidth set equal to cbWidth / 2, the block height bHeight set equal to cbHeight / 2, the variable cIdx set equal to 2, the (cbWidth / 2)x(cbHeight / 2) array predSamples set equal to predSamplesCr and the (cbWidth / 2)x(cbHeight / 2) array resSamples set equal to resSamplesCr as inputs, and the output is a modified reconstructed picture before in-loop filtering.
8.5.5 [bookmark: _Toc3756822]Derivation process for subblock motion vector components and reference indices
8.5.5.1 [bookmark: _Ref524379592]General
Inputs to this process are:
· a luma location ( xCb, yCb ) of the top-left sample of the current luma coding block relative to the top-left luma sample of the current picture,
· a variable cbWidth specifying the width of the current coding block in luma samples,
· a variable cbHeight specifying the height of the current coding block in luma samples.
Outputs of this process are:
· the reference indices refIdxL0 and refIdxL1,
· the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY,
· the prediction list utilization flag arrays predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbX − 1,
· the luma subblock motion vector arrays in 1/16 fractional-sample accuracy mvL0[ xSbIdx ][ ySbIdx ] and mvL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0..numSbY − 1,
· the chroma subblock motion vector arrays in 1/32 fractional-sample accuracy mvCL0[ xSbIdx ][ ySbIdx ] and mvCL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0..numSbY − 1,
· the bi-prediction weight index bcwIdx.
· The motion vector difference array diffMv.
For the derivation of the variables mvL0[ xSbIdx ][ ySbIdx ], mvL1[ xSbIdx ][ ySbIdx ], mvCL0[ xSbIdx ][ ySbIdx ] and mvCL1[ xSbIdx ][ ySbIdx ], refIdxL0, refIdxL1, numSbX, numSbY, predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ], the following applies:
· If merge_subblock_flag[ xCb ][ yCb ] is equal to 1, the derivation process for motion vectors and reference indices in subblock merge mode as specified in 8.5.5.2 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth and the luma coding block height cbHeight as inputs, the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY, the reference indices refIdxL0, refIdxL1, the prediction list utilization flag arrays predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ], the luma subblock motion vector arrays mvL0[ xSbIdx ][ ySbIdx ] and mvL0[ xSbIdx ][ ySbIdx ], and the chroma subblock motion vector arrays mvCL0[ xSbIdx ][ ySbIdx ] and mvCL1[ xSbIdx ][ ySbIdx ], with xSbIdx = 0.. numSbX − 1, ySbIdx = 0 .. numSbY − 1, and the bi-prediction weight index bcwIdx as outputs.
· Otherwise (merge_subblock_flag[ xCb ][ yCb ] is equal to 0), for X being replaced by either 0 or 1 in the variables predFlagLX, cpMvLX, MvdCpLX, and refIdxLX, in PRED_LX, and in the syntax element ref_idx_lX, the following ordered steps apply:
· For the derivation of the number of control point motion vectors numCpMv, the control point motion vectors cpMvLX[ cpIdx ] with cpIdx ranging from 0 to numCpMv − 1, refIdxLX, predFlagLX[ 0 ][ 0 ], the following applies:
1. The number of control point motion vectors numCpMv is set equal to MotionModelIdc[ xCb ][ yCb ] + 1.
2. The variables refIdxLX and predFlagLX are derived as follows:
· If inter_pred_idc[ xCb ][ yCb ] is equal to PRED_LX or PRED_BI,
refIdxLX = ref_idx_lX[ xCb ][ yCb ]		(8‑457)
predFlagLX[ 0 ][ 0 ] = 1		(8‑458)
· Otherwise, the variables refIdxLX and predFlagLX are specified by:
refIdxLX = −1		(8‑459)
predFlagLX[ 0 ][ 0 ] = 0		(8‑460)
3. The variable mvdCpLX[ cpIdx ] with cpIdx ranging from 0 to numCpMv − 1, is derived as follows:
mvdCpLX[ cpIdx ][ 0 ] = MvdCpLX[ xCb ][ yCb ][ cpIdx ][ 0 ]	(8‑461)
mvdCpLX[ cpIdx ][ 1 ] = MvdCpLX[ xCb ][ yCb ][ cpIdx ][ 1 ]	(8‑462)
4. When predFlagLX[ 0 ][ 0 ] is equal to 1, the derivation process for luma affine control point motion vector predictors as specified in clause 8.5.5.7 is invoked with the luma coding block location ( xCb, yCb ), and the variables cbWidth, cbHeight, refIdxLX, and the number of control point motion vectors numCpMv as inputs, and the output being mvpCpLX[ cpIdx ] with cpIdx ranging from 0 to numCpMv − 1.
5. When predFlagLX[ 0 ][ 0 ] is equal to 1, the luma motion vectors cpMvLX[ cpIdx ] with cpIdx ranging from 0 to NumCpMv − 1, are derived as follows:
uLX[ cpIdx ][ 0 ] = ( mvpCpLX[ cpIdx ][ 0 ] + mvdCpLX[ cpIdx ][ 0 ] + 218 ) % 218	(8‑463)
cpMvLX[ cpIdx ][ 0 ] = (uLX[ cpIdx ][ 0 ]  >=  217 ) ? (uLX[ cpIdx ][ 0 ] − 218 ) : 
	uLX[ cpIdx ][ 0 ]	(8‑464)
uLX[ cpIdx ][ 1 ] = ( mvpCpLX[ cpIdx ][ 1 ] + mvdCpLX[ cpIdx ][ 1 ] + 218 ) % 218	(8‑465)
cpMvLX[ cpIdx ][ 1 ] = (uLX[ cpIdx ][ 1 ]  >=  217 ) ? (uLX[ cpIdx ][ 1 ] − 218 ) : 
	uLX[ cpIdx ][ 1 ]	(8‑466)
· The variables numSbX and numSbY are derived as follows:
numSbX = ( cbWidth >> 2 )		(8‑467)
numSbY = ( cbHeight >> 2 )		(8‑468)
· For xSbIdx = 0..numSbX − 1, ySbIdx = 0..numSbY − 1, the following applies:
predFlagLX[ xSbIdx ][ ySbIdx ] = predFlagLX[ 0 ][ 0 ]	(8‑469)
· When predFlagLX[ 0 ][ 0 ] is equal to 1, the derivation process for motion vector arrays from affine control point motion vectors as specified in subclause 8.5.5.9 is invoked with the luma coding block location ( xCb, yCb ), the luma coding block width cbWidth, the luma prediction block height cbHeight, the number of control point motion vectors numCpMv, the control point motion vectors cpMvLX[ cpIdx ] with cpIdx being 0..2, the reference index refIdxLX and the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY as inputs, the luma motion vector array mvLX[ xSbIdx ][ ySbIdx ],and the chroma motion vector array mvCLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1, and motion vector difference array diffMv as outputs.
· The bi-prediction weight index bcwIdx is set equal to bcw_idx[ xCb ][ yCb ].
8.5.5.9 [bookmark: _Ref519540614]Derivation process for motion vector arrays from affine control point motion vectors
Inputs to this process are:
· a luma location ( xCb, yCb ) of the top-left sample of the current luma coding block relative to the top-left luma sample of the current picture,
· two variables cbWidth and cbHeight specifying the width and the height of the luma coding block,
· the number of control point motion vectors numCpMv,
· the control point motion vectors cpMvLX[ cpIdx ], with cpIdx = 0..numCpMv − 1 and X being 0 or 1,
· the reference index refIdxLX and X being 0 or 1,
· the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY.
Outputs of this process are:
· the luma subblock motion vector array mvLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1,
· the chroma subblock motion vector array mvCLX[ xSbIdx ][ ySbIdx ] with xSbIdx = 0..numSbX − 1, ySbIdx = 0 .. numSbY − 1 and X being 0 or 1.
· the motion vector difference array diffMv.
The following assignments are made for x = xCb..xCb + cbWidth − 1 and y = yCb..yCb + cbHeight − 1:
CpMvLX[ x ][ y ][ 0 ] = cpMvLX[ 0 ]		(8‑666)
CpMvLX[ x ][ y ][ 1 ] = cpMvLX[ 1 ]		(8‑667)
CpMvLX[ x ][ y ][ 2 ] = cpMvLX[ 2 ]		(8‑668)
The variables log2CbW and log2CbH are derived as follows:
log2CbW = Log2( cbWidth )		(8‑669)
log2CbH = Log2( cbHeight )		(8‑670)
The variables mvScaleHor, mvScaleVer, dHorX and dVerX are derived as follows:
mvScaleHor = cpMvLX[ 0 ][ 0 ] << 7		(8‑671)
mvScaleVer = cpMvLX[ 0 ][ 1 ] << 7		(8‑672)
dHorX = ( cpMvLX[ 1 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbW ) 	(8‑673)
dVerX = ( cpMvLX[ 1 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbW ) 	(8‑674)
The variables dHorY and dVerY are derived as follows:
· If numCpMv is equal to 3, the following applies:
dHorY = ( cpMvLX[ 2 ][ 0 ] − cpMvLX[ 0 ][ 0 ] ) << ( 7 − log2CbH ) 	(8‑675)
dVerY = ( cpMvLX[ 2 ][ 1 ] − cpMvLX[ 0 ][ 1 ] ) << ( 7 − log2CbH ) 	(8‑676)
· Otherwise ( numCpMv is equal to 2), the following applies:
dHorY = − dVerX		(8‑677)
dVerY = dHorX		(8‑678)
The variable fallbackModeTriggered is set equal to 1 and modified as follows:
· The variables bxWX4, bxHX4, bxWXh, bxHXh, bxWXvand bxHXv are derived as follows:
maxW4 = Max( 0, Max( 4 * ( 2048 + dHorX ), 	
			Max( 4*dHorY, 4 * ( 2048 + dHorX ) + 4 * dHorY ) ) ) 	(8‑679)
minW4 = Min( 0, Min( 4 * ( 2048 + dHorX ), 	
			Min( 4*dHorY, 4 * ( 2048 + dHorX ) + 4 * dHorY ) ) ) 	(8‑680)
maxH4 = Max( 0, Max( 4 * dVerX, 		
			Max( 4* ( 2048 + dVerY ), 4 * dVerX + 4 * ( 2048 + dVerY ) ) ) ) 	(8‑681)
minH4 = Min( 0, Min( 4 * dVerX, 		
			Min( 4* ( 2048 + dVerY ), 4 * dVerX + 4 * ( 2048 + dVerY ) ) ) ) 	(8‑682)
bxWX4 = ( ( maxW4 − minW4 ) >> 11 ) + 9		(8‑683)
bxHX4 = ( ( maxH4 − minH4 ) >> 11 ) + 9		(8‑684)
bxWXh = ( (Max( 0, 4 * ( 2048 + dHorX ) ) − Min( 0, 4 * ( 2048 + dHorX ) ) ) >> 11 ) + 9	(8‑685)
bxHXh = ( ( Max( 0, 4 * dVerX ) − Min( 0, 4 * dVerX ) ) >> 11 ) + 9	(8‑686)
bxWXv = ( ( Max( 0, 4 * dHorY ) − Min( 0, 4 * dHorY ) ) >> 11 ) + 9	(8‑687)
bxHXv =  ( ( Max( 0, 4 * ( 2048 + dVerY ) ) − Min( 0, 4 * ( 2048 + dVerY ) ) ) >> 11 ) + 9	(8‑688)
· If inter_pred_idc[ xCb ][ yCb ] is equal to PRED_BI and bxWX4 * bxHX4 is less than or equal to 225,  fallbackModeTriggered is set equal to 0.
· Otherwise, if both bxWXh * bxHXh is less than or equal to 165 and bxWXv * bxHXv is less than or equal to 165, fallbackModeTriggered is set equal to 0.
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The variables xPosCb and yPosCb are derived as follows 
· If fallbackModeTriggered is equal to 1, the following applies:
xPosCb = ( cbWidth >> 1 )		(8‑689)
yPosCb = ( cbHeight >> 1 )		(8‑690)
· Otherwise (fallbackModeTriggered is equal to 0), the following applies:
xPosCb = 2 + ( xSbIdx << 2 )		(8‑691)
yPosCb = 2 + ( ySbIdx << 2 )		(8‑692)
· The luma motion vector mvLX[ xSbIdx ][ ySbIdx ] is derived as follows :
mvLX[ xSbIdx ][ ySbIdx ][ 0 ] = ( mvScaleHor + dHorX * xPosCb + dHorY * yPosCb )	(8‑693)
mvLX[ xSbIdx ][ ySbIdx ][ 1 ] = ( mvScaleVer + dVerX * xPosCb + dVerY * yPosCb )	(8‑694)
· The rounding process for motion vectors as specified in clause 8.5.2.14 is invoked with mvX set equal to  mvLX[ xSbIdx ][ ySbIdx ], rightShift set equal to 7, and leftShift set equal to 0 as inputs and the rounded  mvLX[ xSbIdx ][ ySbIdx ] as output.
· The motion vectors mvLX[ xSbIdx ][ ySbIdx ] are clipped as follows:
mvLX[ xSbIdx ][ ySbIdx ][ 0 ] = Clip3( −217, 217 − 1, mvLX[ xSbIdx ][ ySbIdx ][ 0 ] )	(8‑695)
mvLX[ xSbIdx ][ ySbIdx ][ 1 ] = Clip3( −217, 217 − 1, mvLX[ xSbIdx ][ ySbIdx ][ 1 ] )	(8‑696)
For xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· The average luma motion vector mvAvgLX is derived as follows:
mvAvgLX = mvLX[ ( xSbIdx >> 1 << 1) ][ (ySbIdx>>1<<1) ] + 	(8‑697)	mvLX[ ( xSbIdx >> 1 << 1 ) + 1 ][ (ySbIdx>>1<<1) + 1 ]	
mvAvgLX[ 0 ] = ( mvAvgLX[ 0 ] + 1 − ( mvAvgLX[ 0 ] >= 0 ) )  >>  1	(8‑698)
mvAvgLX[ 1 ] = ( mvAvgLX[ 1 ] + 1 − ( mvAvgLX[ 1 ] >= 0 ) )  >>  1	(8‑699)
· The derivation process for chroma motion vectors in clause 8.5.2.13 is invoked with mvAvgLX and refIdxLX as inputs, and the chroma motion vector mvCLX[ xSbIdx ][ ySbIdx ] as output.
[Ed. (BB): This way four 2x2 chroma subblocks (4x4 chroma block) share the same motion vector which is derived from the average of two 4x4 luma subblock motion vectors. In the decoding process motion compensation is still performed on 2x2 chroma blocks which is however a motion compensation on a chroma 4x4 block because all chroma MVs inside a 4x4 chroma block are the same. I would prefer an editorial change that makes it more clear that affine chroma MC is performed on 4x4 chroma blocks.]
The motion vector difference array diffMv is derived as follows:
· If fallbackModeTriggered is equal to 10 and inter_pred_idc[ xCb ][ yCb ] is not equal to PRED_BI, the following applies:
· The variable bitDepth is set equal to BitDepthY.
· The variable shift1 is set to equal to Max (6, bitDepth - 6).
· The variable shift2 is set to equal to 13 – shift1.
· The variable dmvLimit is set to equal to 1 << shift1.
· The variable posOffsetX and posOffsetY is derrived as follows:
posOffsetX = 6 * dHorX + 6 * dVerX
posOffsetY = 6 * dHorY + 6 * dVerY
· For x = 0..sbWidth - 1 and y = 0..sbHeight - 1, the following applies:
· The following applies:
diffMv[ x ][ y ][ 0 ] = x * ( dHorX << 2 ) + y * ( dVerX << 2 ) – posOffsetX
diffMv[ x ][ y ][ 1 ] = x * ( dHorY << 2 ) + y * ( dVerY << 2 ) – posOffsetY
· For i = 0..1, the following applieis:
· The rounding process for motion vectors as specified in clause 8.5.2.14 is invoked with mvX set equal to diffMv[ x ][ y ][ i ], rightShift set equal to shift2, and leftShift set equal to 0 as inputs and the rounded diffMv as output.
· diffMv[ x ][ y ][ i ] is clipped as followings:
diffMv[ x ][ y ][ i ] = Clip3( -dmvLimit, dmvLimit - 1, diffMv[ x ][ y ][ i ])
· Otherwise (fallbackModeTriggered is equal to 01 or inter_pred_idc[ xCb ][ yCb ] is equal to PRED_BI), for x = 0..sbWidth - 1 and y = 0..sbHeight - 1, the following applies:
diffMv[ x ][ y ][ 0 ] = 0
diffMv[ x ][ y ][ 1 ] = 0
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This process is invoked when decoding a coding unit coded in inter prediction mode.
Inputs to this process are:
· a luma location ( xCb, yCb ) specifying the top-left sample of the current coding block relative to the top‑left luma sample of the current picture,
· a variable cbWidth specifying the width of the current coding block in luma samples,
· a variable cbHeight specifying the height of the current coding block in luma samples,
· variables numSbX and numSbY specifying the number of luma coding subblocks in horizontal and vertical direction,
· the motion vectors mvL0[ xSbIdx ][ ySbIdx ] and mvL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0 .. numSbX − 1, and ySbIdx = 0 .. numSbY − 1,
· the refined motion vectors refMvL0[ xSbIdx ][ ySbIdx ] and refMvL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0 .. numSbX − 1, and ySbIdx = 0 .. numSbY − 1,
· the reference indices refIdxL0 and refIdxL1,
· the prediction list utilization flags predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ] with xSbIdx = 0 .. numSbX − 1, and ySbIdx = 0 .. numSbY − 1,
· the bi-prediction weight index bcwIdx,
· a variable cIdx specifying the colour component index of the current block.
· a motion vector difference array diffMv.
Outputs of this process are:
· an array predSamples of prediction samples.
Let predSamplesL0L, predSamplesL1L and predSamplesIntraL be (cbWidth)x(cbHeight) arrays of predicted luma sample values and, predSamplesL0Cb, predSamplesL1Cb, predSamplesL0Cr and predSamplesL1Cr, predSamplesIntraCb, and predSamplesIntraCr be (cbWidth / 2)x(cbHeight / 2) arrays of predicted chroma sample values.
· The variable currPic specifies the current picture and the variable bdofFlag is derived as follows:
· If all of the following conditions are true, bdofFlag is set equal to TRUE.
· sps_bdof_enabled_flag is equal to 1.
· predFlagL0[ xSbIdx ][ ySbIdx ] and predFlagL1[ xSbIdx ][ ySbIdx ] are both equal to 1.
· DiffPicOrderCnt( currPic, RefPicList[ 0 ][ refIdxL0 ] ) * DiffPicOrderCnt( currPic, RefPicList[ 1 ][ refIdxL1 ] ) is less than 0.
· MotionModelIdc[ xCb ][ yCb ] is equal to 0.
· merge_subblock_flag[ xCb ][ yCb ] is equal to 0.
· sym_mvd_flag[ xCb ][ yCb ] is equal to 0.
· BcwIdx[ xCb ][ yCb ] is equal to 0.
· luma_weight_l0_flag[ refIdxL0 ] and luma_weight_l1_flag[ refIdxL1 ] are both equal to 0.
· cbHeight is greater than or equal to 8
· cIdx is equal to 0.
· Otherwise, bdofFlag is set equal to FALSE.
· If numSbY is equal to 1 and numSbX is equal to 1 the following applies:
· When bdofFlag is equal to TRUE, the variables numSbY, numSbX are modified as follows:
numSbX = ( cbWidth > 16 )  ?  ( cbWidth >> 4 )  :  1	(8‑700)
numSbY = ( cbHeight > 16 )  ?  ( cbHeight >> 4 )  :  1	(8‑701)
· For X = 0..1, xSbIdx = 0..numSbX − 1 and ySbIdx = 0..numSbY − 1, the following applies:
· predFlagLX[ xSbIdx ][ ySbIdx ] is set equal to predFlagLX[ 0 ][ 0 ].
· refMvLX[ xSbIdx ][ ySbIdx ] is set equal to refMvLX[ 0 ][ 0 ].
· mvLX[ xSbIdx ][ ySbIdx ] is set equal to mvLX[ 0 ][ 0 ].
The width and the height of the current coding sublock sbWidth, sbHeight in luma samples are derived as follows:
sbWidth  =  cbWidth / numSbX		(8‑702)
sbHeight  =  cbHeight / numSbY		(8‑703)
For each coding subblock at subblock index ( xSbIdx, ySbIdx ) with xSbIdx = 0 .. numSbX − 1, and ySbIdx = 0 .. numSbY − 1, the following applies:
· The luma location ( xSb, ySb ) specifying the top-left sample of the current coding subblock relative to the top‑left luma sample of the current picture is derived as follows:
( xSb, ySb )  =  ( xCb + xSbIdx * sbWidth, yCb + ySbIdx * sbHeight )	(8‑704)
· For X being each of 0 and 1, when predFlagLX[ xSbIdx ][ ySbIdx ] is equal to 1, the following applies:
· The reference picture consisting of an ordered two-dimensional array refPicLXL of luma samples and two ordered two-dimensional arrays refPicLXCb and refPicLXCr of chroma samples is derived by invoking the process specified in clause 8.5.6.2 with X and refIdxLX as inputs.
· The motion vector offset mvOffset is set equal to refMvLX[ xSbIdx ][ xSbIdx ] − mvLX[ xSbIdx ][ ySbIdx ].
· When one or more of the following conditions is true, mvOffset[ 0 ] is set equal to 0:
· xSb is not equal to xCb and mvOffset[ 0 ] is less than 0
· ( xSb + sbWidth ) is not equal to ( xCb + cbWidth) and mvOffset[ 0 ] is greater than 0
· When one or more of the following conditions is true, mvOffset[ 1 ] is set equal to 0:
· ySb is not equal to yCb and mvOffset[ 1 ] is less than 0
· ( ySb + sbHeight ) is not equal to ( yCb + cbHeight ) and mvOffset[ 1 ] is greater than 0
· If cIdx is equal to 0, the following applies:
· The array predSamplesLXL  is derived by invoking the fractional sample interpolation process specified in clause 8.5.6.3 with the luma location ( xSb, ySb ), the coding subblock width sbWidth, the coding subblock height sbHeight in luma samples, the luma motion vector offset mvOffset, the refined luma motion vector refMvLX[ xSbIdx ][ xSbIdx ], the reference array refPicLXL, bdofFlag, and cIdx as inputs.
· Otherwise if cIdx is equal to 1, the following applies:
· The array predSamplesLXCb is derived by invoking the fractional sample interpolation process specified in clause 8.5.6.3 with the luma location ( xSb, ySb ), the coding subblock width sbWidth / 2, the coding subblock height sbHeight / 2, the chroma motion vector offset mvOffset, the refined chroma motion vector refMvLX[ xSbIdx ][ xSbIdx ], the reference array refPicLXCb, bdofFlag, and cIdx as inputs.
· If inter_affine_flag[ xSb ][ ySb ] is equal to 1,  prediction refinement with optical flow process specified in clause 8.5.7.7 is invoked with sbWidth, sbHeight, predSamplesLXL and motion vector difference array diffMv as inputs and refined predSamplesLXL as outputs.
· Otherwise (cIdx is equal to 2), the following applies:
· The array predSamplesLXCr is derived by invoking the fractional sample interpolation process specified in clause 8.5.6.3 with the luma location ( xSb, ySb ), the coding subblock width sbWidth / 2, the coding subblock height sbHeight / 2, the chroma motion vector offset mvOffset, the refined chroma motion vector refMvLX[ xSbIdx ][ xSbIdx ], the reference array refPicLXCr, bdofFlag, and cIdx as inputs.
· If bdofFlag is equal to TRUE, the following applies:
· The variable shift is set equal to Max( 2, 14 − BitDepthY ).
· The variables sbDiffThres, bdofBlkDiffThres, and sbSumDiff are derived as follows: 
sbDiffThres  =  ( 1 << ( BitDepthY − 8 + shift ) ) * sbWidth*sbHeight 	(8‑705)
bdofBlkDiffThres  =  1 << ( BitDepthY − 3 + shift )	(8‑706)
sbSumDiff =  0		(8‑707)
· For xIdx = 0..(sbWidth >> 2 ) − 1 and yIdx = 0..( sbHeight >> 2 ) − 1, the variables bdofBlkSumDiff and the bidirectional optical flow utilization flag bdofUtilizationFlag[ xIdx ][ yIdx ] are derived as follows:
bdofBlkSumDiff = ( predSamplesL0L[ ( xIdx << 2 ) + 1 + i ][ ( yIdx << 2 ) + 1 + j ] − 	(8‑708)
		predSamplesL1L[ ( xIdx << 2 ) + 1 + i ][ ( yIdx << 2 ) + 1 + j] )
bdofUtilizationFlag[ xIdx ][ yIdx ] = 	bdofBlkSumDiff >= bdofBlkDiffThres	 (8‑709)
sbSumDiff += bdofBlkSumDiff		(8‑710)
· The variable sbBdofFlag is derived as follows:
· If sbSumDiff is less than sbDiffThres, sbBdofFlag is set equal to FALSE.
· Otherwise, sbBdofFlag set equal to TRUE.
· The array predSamples of prediction samples is derived as follows:
· If cIdx is equal to 0, the prediction samples inside the current luma coding subblock, predSamples[ xL + xSb ][ yL + ySb ] with xL = 0..sbWidth − 1 and yL = 0..sbHeight − 1, are derived as follows:
· If sbBdofFlag is equal to TRUE, the bidirectional optical flow sample prediction process as specified in clause 8.5.6.4 is invoked with nCbW set equal to the luma coding subblock width sbWidth, nCbH set equal to the luma coding subblock height sbHeight and the sample arrays predSamplesL0L and predSamplesL1L, and the variables predFlagL0[ xSbIdx ][ ySbIdx ], predFlagL1[ xSbIdx ][ ySbIdx ], refIdxL0, refIdxL1 and bdofUtilizationFlag[ xIdx ][ yIdx ] with xIdx = 0..( sbWidth >> 2 ) − 1, yIdx = 0..( sbHeight >> 2 ) – 1 as inputs, and predSamples[ xL + xSb ][ yL + ySb ] as outputs.
· Otherwise (sbBdofFlag is equal to FALSE), the weighted sample prediction process as specified in clause 8.5.6.5 is invoked with the luma coding subblock width sbWidth, the luma coding subblock height sbHeight and the sample arrays predSamplesL0L and predSamplesL1L, and the variables predFlagL0[ xSbIdx ][ ySbIdx ], predFlagL1[ xSbIdx ][ ySbIdx ], refIdxL0, refIdxL1, bcwIdx, and cIdx as inputs, and predSamples[ xL + xSb ][ yL + ySb ] as outputs.
· Otherwise, if cIdx is equal to 1, the prediction samples inside the current chroma component Cb coding subblock, predSamples[ xC + xSb / 2 ][ yC + ySb / 2 ] with xC = 0..sbWidth / 2 − 1 and yC = 0..sbHeight / 2 − 1, are derived by invoking the weighted sample prediction process specified in clause 8.5.6.5 with nCbW set equal to sbWidth / 2, nCbH set equal to sbHeight / 2, the sample arrays predSamplesL0Cb and predSamplesL1Cb, and the variables predFlagL0[ xSbIdx ][ ySbIdx ], predFlagL1[ xSbIdx ][ ySbIdx ], refIdxL0, refIdxL1, bcwIdx, and cIdx as inputs.
· Otherwise (cIdx is equal to 2), the prediction samples inside the current chroma component Cr coding subblock, predSamples[ xC + xSb / 2 ][ yC + ySb / 2 ] with xC = 0..sbWidth / 2 − 1 and yC = 0..sbHeight / 2 − 1, are derived by invoking the weighted sample prediction process specified in clause 8.5.6.5 with nCbW set equal to sbWidth / 2, nCbH set equal to sbHeight / 2, the sample arrays predSamplesL0Cr and predSamplesL1Cr, and the variables predFlagL0[ xSbIdx ][ ySbIdx ], predFlagL1[ xSbIdx ][ ySbIdx ], refIdxL0, refIdxL1, bcwIdx, and cIdx as inputs.
· When cIdx is equal to 0, the following assignments are made for x = 0..sbWidth − 1 and y = 0..sbHeight − 1:
MvL0[ xSb + x ][ ySb + y ] = mvL0[ xSbIdx ][ ySbIdx ]	(8‑711)
MvL1[ xSb + x ][ ySb + y ] = mvL1[ xSbIdx ][ ySbIdx ]	(8‑712)
MvDmvrL0[ xSb + x ][ ySb + y ] = refMvL0[ xSbIdx ][ ySbIdx ]	(8‑713)
MvDmvrL1[ xSb + x ][ ySb + y ] = refMvL1[ xSbIdx ][ ySbIdx ]	(8‑714)
RefIdxL0[ xSb + x ][ ySb + y ] = refIdxL0		(8‑715)
RefIdxL1[ xSb + x ][ ySb + y ] = refIdxL1		(8‑716)
PredFlagL0[ xSb + x ][ ySb + y ] = predFlagL0[ xSbIdx ][ ySbIdx ]	(8‑717)
PredFlagL1[ xSb + x ][ ySb + y ] = predFlagL1[ xSbIdx ][ ySbIdx ]	(8‑718)
BcwIdx[ xSb + x ][ ySb + y ] = bcwIdx		(8‑719)
When ciip_flag[ xCb ][ yCb ] is equal to 1, the array predSamples of prediction samples is modifed as follows:
· If cIdx is equal to 0, the following applies:
· The general intra sample prediction process as specified in clause 8.4.5.2.5 is invoked with the location ( xTbCmp, yTbCmp ) set equal to ( xCb, yCb ), the intra prediction mode predModeIntra set equal to IntraPredModeY[ xCb ][ yCb ], the transform block width nTbW and height nTbH set equal to cbWidth and cbHeight, the coding block width nCbW and height nCbH set equal to cbWidth and cbHeight, and the variable cIdx as inputs, and the output is assigned to the (cbWidth)x(cbHeight) array predSamplesIntraL.
· The weighted sample prediction process for combined merge and intra prediction as specified in clause 8.5.6.6 is invoked with the location ( xTbCmp, yTbCmp ) set equal to ( xCb, yCb ), the coding block width cbWidth, the coding block height cbHeight, the sample arrays predSamplesInter and predSamplesIntra set equal to predSamples and predSamplesIntraL, respectively, the intra prediction mode predModeIntra set equal to IntraPredModeY[ xCb ][ yCb ], and the colour component index cIdx as inputs, and the output is assigend to the (cbWidth)x(cbHeight) array predSamples.
· Otherwise, if cIdx is equal to 1, the following applies:
· The general intra sample prediction process as specified in clause 8.4.5.2.5 is invoked with the location ( xTbCmp, yTbCmp ) set equal to ( xCb / 2, yCb / 2 ), the intra prediction mode predModeIntra set equal to IntraPredModeY[ xCb ][ yCb ], the transform block width nTbW and height nTbH set equal to cbWidth / 2 and cbHeight / 2, the coding block width nCbW and height nCbH set equal to cbWidth / 2 and cbHeight / 2, and the variable cIdx as inputs, and the output is assigned to the (cbWidth / 2)x(cbHeight / 2) array predSamplesIntraCb.
· The weighted sample prediction process for combined merge and intra prediction as specified in clause 8.5.6.6 is invoked with the location ( xTbCmp, yTbCmp ) set equal to ( xCb, yCb ), the coding block width cbWidth / 2, the coding block height cbHeight / 2, the sample arrays predSamplesInter and predSamplesIntra set equal to predSamplesCb and predSamplesIntraCb, respectively, the intra prediction mode predModeIntra set equal to IntraPredModeY[ xCb ][ yCb ], and the colour component index cIdx as inputs, and the output is assigend to the (cbWidth / 2)x(cbHeight / 2) array predSamples.
· Otherwise (cIdx is equal to 2), the following applies:
· The general intra sample prediction process as specified in clause 8.4.5.2.5 is invoked with the location ( xTbCmp, yTbCmp ) set equal to ( xCb / 2, yCb / 2 ), the intra prediction mode predModeIntra set equal to IntraPredModeY[ xCb ][ yCb ], the transform block width nTbW and height nTbH set equal to cbWidth / 2 and cbHeight / 2, the coding block width nCbW and height nCbH set equal to cbWidth / 2 and cbHeight / 2, and the variable cIdx as inputs, and the output is assigned to the (cbWidth / 2)x(cbHeight / 2) array predSamplesIntraCr.
The weighted sample prediction process for combined merge and intra prediction as specified in clause 8.5.6.6 is invoked with the location ( xTbCmp, yTbCmp ) set equal to ( xCb, yCb ), the coding block width cbWidth / 2, the coding block height cbHeight / 2, the sample arrays predSamplesInter and predSamplesIntra set equal to predSamplesCr and predSamplesIntraCr, respectively, the intra prediction mode predModeIntra set equal to IntraPredModeY[ xCb ][ yCb ], and the colour component index cIdx as inputs, and the output is assigend to the (cbWidth / 2)x(cbHeight / 2) array predSamples.
[bookmark: _Ref278220057]8.5.6.3 Fractional sample interpolation process
[bookmark: _Ref414881912]8.5.6.3.1 General
Inputs to this process are:
· a luma location ( xSb, ySb ) specifying the top-left sample of the current coding subblock relative to the top‑left luma sample of the current picture,
· a variable sbWidth specifying the width of the current coding subblock,
· a variable sbHeight specifying the height of the current coding subblock,
· a motion vector offset mvOffset,
· a refined motion vector refMvLX,
· the selected reference picture sample array refPicLX,
· the bidirectional optical flow flag bdofFlag,
· a variable cIdx specifying the colour component index of the current block.
Outputs of this process are:
· an (sbWidth + borderExtension bdofOffset)x(sbHeight + borderExtension bdofOffset) array predSamplesLX of prediction sample values.
The prediction block border extension borderExtension bidirectional optical flow boundary offset bdofOffset is derived as follows:
borderExtension bdofOffset = ( bdofFlag | | inter_affine_flag[xSb][ySb] ) ?  2  :  0	(8‑720)
· If cIdx is equal to 0, the following applies:
· Let ( xIntL, yIntL ) be a luma location given in full-sample units and ( xFracL, yFracL ) be an offset given in 1/16-sample units. These variables are used only in this clause for specifying fractional-sample locations inside the reference sample arrays refPicLX.
· For each luma sample location ( xL = 0..sbWidth − 1 +borderExtension bdofOffset, yL = 0..sbHeight − 1 +borderExtension bdofOffset) inside the prediction luma sample array predSamplesLX, the corresponding prediction luma sample value predSamplesLX[ xL ][ yL ] is derived as follows:
· The variables xIntL, yIntL, xFracL and yFracL are derived as follows:
xIntL = xSb + ( refMvLX[ 0 ]  >>  4 ) + xL		(8‑721)
yIntL = ySb + ( refMvLX[ 1 ]  >>  4 ) + yL		(8‑722)
xFracL = refMvLX[ 0 ] & 15		(8‑723)
yFracL = refMvLX[ 1 ] & 15		(8‑724)
· If bdofFlag is equal to TRUE and one or more of the following conditions are true, the prediction luma sample value predSamplesLX[ xL ][ yL ] is derived by invoking the luma integer sample fetching process as specified in clause 8.5.6.3.3 with ( xIntL, yIntL ), ( xFracL, yFracL ) and refPicLX as inputs:
· xL is equal to 0.
· xL is equal to sbWidth + 1.
· yL is equal to 0.
· yL is equal to sbHeight + 1.
· Otherwise, if inter_affine_flag[ xSb ][ ySb ] is equal to TRUE and one or more of the following conditions are true, the prediction luma sample value predSamplesLX[ xL ][ yL ] is derived by invoking the luma integer sample fetching process as specified in clause 8.5.7.3.3 with ( xIntRoundedL, yIntRoundedL ), ( xFracL, yFracL ) and refPicLX as inputs. 
· xL is equal to 0.
· xL is equal to sbWidth + 1.
· yL is equal to 0.
· yL is equal to sbHeight + 1.
xIntRoundedL and yIntRoundedL are derived as following:
	xIntRoundedL = xIntL + ( xFracL >> 3 )
	yIntRoundedL = yIntL + ( yFracL >> 3 )
· Otherwise, the following applies:
· The motion vector mvLX is set equal to ( refMvLX − mvOffset ).
· The list padVal[ dir ] is derived as follows for dir = 0..1:
· The variable disp is derived as follows:
disp = ( refMvLX[ dir ]  >>  4) − ( mvLX[ dir ]  >>  4) + ( dir = = 0 ? xL : yL)	(8‑725)
· If disp is less than 0, padVal[ dir ] is set equal to disp.
· Otherwise, if disp is greater than ( dir  = = 0  ?  sbWidth : sbHeight ) − 1, padVal[ dir ] is set equal to disp − ( ( dir  = =  0  ?  sbWidth : sbHeight ) − 1).
· Otherwise, padVal[ dir ] is set equal to 0.
· The prediction luma sample value predSamplesLX[ xL ][ yL ] is derived by invoking the luma sample 8-tap interpolation filtering process as specified in clause 8.5.6.3.2 with ( xIntL, yIntL ), ( xFracL, yFracL ), refPicLX, sbWidth, sbHeight, ( xSb, ySb ) and padVal as inputs.
· Otherwise (cIdx is not equal to 0), the following applies:
· Let ( xIntC, yIntC ) be a chroma location given in full-sample units and ( xFracC, yFracC ) be an offset given in 1/32 sample units. These variables are used only in this clause for specifying general fractional-sample locations inside the reference sample arrays refPicLX.
· For each chroma sample location ( xC = 0..sbWidth − 1, yC = 0.. sbHeight − 1 ) inside the prediction chroma sample arrays predSamplesLX, the corresponding prediction chroma sample value predSamplesLX[ xC ][ yC ] is derived as follows:
· The variables xIntC, yIntC, xFracC and yFracC are derived as follows: [Ed. (SL): Shall we make it consistent: /2 or /SubWidthC and /SubHeightC?]
xIntC = ( xSb / SubWidthC ) + ( mvLX[ 0 ]  >>  5 ) + xC	(8‑726)
yIntC = ( ySb / SubHeightC ) + ( mvLX[ 1 ]  >>  5 ) + yC	(8‑727)
xFracC = mvLX[ 0 ] & 31		(8‑728)
yFracC = mvLX[ 1 ] & 31		(8‑729)
· The motion vector mvLX is set equal to ( refMvLX − mvOffset ).
· The list padVal[ dir ] is derived as follows for dir = 0..1:
· The variable disp is derived as follows:
disp = ( refMvLX[ dir ]  >>  4) − ( mvLX[ dir ]  >>  4) + ( dir = = 0 ? xC : yC)	(8‑730)
· If disp is less than 0, padVal[ dir ] is set equal to disp.
· Otherwise, if disp is greater than ( dir  = = 0  ?  sbWidth / SubWidthC : sbHeight / SubWidthC ) − 1, padVal[ dir ] is set equal to disp − ( ( dir  = =  0  ?  sbWidth / SubWidthC : sbHeight / SubWidthC ) − 1).
· Otherwise, padVal[ dir ] is set equal to 0.
[bookmark: _Ref4093386]The prediction sample value predSamplesLX[ xC ][ yC ] is derived by invoking the process specified in clause 8.5.6.3.4 with ( xIntC, yIntC ), ( xFracC, yFracC ), refPicLX, and padVal as inputs.


8.5.6.7 Prediction refinement with optical flow process
Inputs to this process are:
· two variables sbWidth and sbHeight specifying the width and the height of the current subblock,
· one (sbWidth + borderExtension) x (sbHeight + borderExtension) luma prediction sample arrays, predSamples
· one (sbWidth x sbHeight) motion vector difference array, diffMv
Output of this process is the (sbWidth)x(sbHeight) array pbSamples of luma prediction sample values.
Variables bitDepth and shift1 are derived as follows:
· The variable bitDepth is set equal to BitDepthY.
· The variable shift1 is set to equal to Max( 6, bitDepth − 6 ).
· The variable dILimit is set equal to 1 << Max(12, BitDepthY – 1+ 1).
For x =0.. sbWidth - 1, y =0.. sbHeight - 1, the following ordered steps apply:
· The variables gradientHL0[ x ][ y ], gradientVL0[ x ][ y ], gradientHL1[ x ][ y ] and gradientVL1[ x ][ y ] are derived as follows:
gradientH[ x ][ y ]  =  ( predSamples[ x + 2 ][ y ] − predSamples[ x ][ y ] ) >> shift1
gradientV[ x ][ y ]  =  ( predSamples[ x ][ y + 2 ] − predSamples[ x ][ y ] ) >> shift1
· The variable dI is derived as follows:
dI = gradientH[ x ][ y ] * diffMv[ x ][ y ][ 0 ] + gradientV[ x ][ y ] * diffMv[ x ][ y ][ 1 ]
· Luma prediction sample value at location ( x, y ) in the subblock is derived as follows:
pbSamples[ x ][ y ] = predSamples[ x + 1 ][ y + 1 ] + Clip3( -dILimit, dILimit - 1, ( dI + 1 ) >> 1 ) )
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