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8.4.2.2 Derivation process for luma motion vectors for merge mode

This process is only invoked when merge_flag[ xCb ][ yPb ] is equal to 1, where ( xCb, yCb ) specify the top-
left sample of the current luma coding block relative to the top-left luma sample of the current picture.

Inputs to this process are: 10

—  aluma 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,

—  avariable cbWidth specifying the width of the current coding block in luma samples,

—  avariable cbHeight specifying the height of the current coding block in luma samples.
Outputs of this process are:

—~  the luma motion vectors in 1/16 fractional-sample accuracy mvLO[ 0 ][0 Jand mvL1[0][ 0],
~  the reference indices refldxL0 and refIdxL1,

—  the prediction list utilization flags predFlagL0[ 0 ][ 0 ] and predFlagL1{0][ 0],

—  the bi-prediction weight index gbildx.

The bi-prediction weight index gbildx is set equal to 0. 20
The motion vectors mvLO[ 0 ][ 0] and mvL1[ 0 ][ 0], the reference indices refIdxL.0 and refldxL] and the

prediction utilization flags predFlagl.O[ 0 ][ 0 ] and predFlagL.1[ 0 ][ 0 ] are derived by the following ordered
steps:

1. The derivation process for merging candidates from neighbouring coding units as specified in
clause 8.4.2.3 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 output being the
availability flags availableFlagAo, availableFlagA,, availableFlagBo, availableFlagB; and
availableFlagB,. the reference indices refldxLXA,, refldxLXA;. refldxLXBy, refldxLXB; and
refldxL.XB;, the prediction list utilization flags predFlagLXAg, predFlagLXA,, predFlagLXBo,
predFlagl. XB; and predFlagl. XBs, and the motion vectors mvLXAq, mvLXA;, mvLXBo, mvLXB;
and mvLXB,, with X being 0 or 1, and the bi-prediction weight indices gbildxAy, gbildxA;, gbildxBo,
gbildxB,, gbildxB,.

S

The reference indices, refldxLXCol, with X being O or 1, and the bi-prediction weight index gbildxCol
for the temporal merging candidate Col are set equal to 0.

30

3. The derivation process for temporal luma motion vector prediction as specified in in clause 8.4.2.11
is invoked with the luma location ( xCb, yCb ), the luma coding block width cbWidth, the luma coding
block height cbHeight and the variable refldxL.0Col as inputs, and the output being the availability
flag availableFlagl 0Col and the temporal motion vector mvLOCol. The variables availableFlagCol,
predFlagl.0Col and predFlagL L Col are derived as follows:

availableFlagCol = availableFlagl.0Col (8-283)
predFlagL.0Col = availableFlagL.0Col (8-284)
predFlagl.1Col =0 (8-285)

gbildxCol =0
(8-xxx)

4. Whentile_group_type is equal to B, the derivation process for temporal luma motion vector prediction
as specified in clause 8.4.2.11 is invoked with the luma location ( XCb, yCb ), the luma coding block 40
width cbWidth, the luma coding block height cbHeight and the variable refldxI. 1Col as inputs, and
the output being the availability flag availableFlagl.1Col and the temporal motion vector mvL1Col.
The variables availableFlagCol and predFlagl 1Col are derived as follows:

availableFlagCol = availableFlagL.0Col || availableFlagl.1Col (8-286)
predFlagl. 1Col = availableFlagl 1Col (8-287)
oooooao
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5.

10.
I

The merging candidate list, mergeCandList, is constructed as follows:

i=0
if( availableFlagA; )
mergeCandList[ i++ ] = A;
if( availableFlagB; )
mergeCandList] i++ ] =B,
if( availableFlagBg )
mergeCandList[ i++ ] =By (8-288)
if( availableFlagAq )
mergeCandList] i++ ] = Aq¢
if( availableFlagBs )
mergeCandList] i++ ] =B:
if( availableFlagCol )
mergeCandList[ i++ ] = Col

The variable numCurrMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the mergeCandList.

When numCurrMergeCand is less than (MaxNumMergeCand — 1) and NumHmvpCand is greater
than 0, the following applies:

— The derivation process of history-based merging candidates as specified in 8.4.2.6 is invoked with
mergeCandList, and numCurrMergeCand as inputs, and modified mergeCandList and
numCurrMergeCand as outputs.

— numOrigMergeCand is set equal to numCurrMergeCand.

The derivation process for pairwise average merging candidates specified in clause 8.4.2.4 is invoked
with mergeCandList, the reference indices refldxLON and refIdxLIN, the prediction list utilization
flags predFlagLON and predFlagL IN, the motion vectors mvLON and mvLIN of every candidate N
in mergeCandList, numCurrMergeCand and numOrigMergeCand as inputs, and the output is assigned
to mergeCandList, numCurrMergeCand. the reference indices refldxLOavgCandx and
refldxL lavgCandy, the prediction list utilization flags predFlagl.0avgCandy and predFlagL lavgCand;
and the motion vectors mvL0avgCandy, and mvL lavgCandy of every new candidate avgCandy being
added into mergeCandList. The bi-prediction weight index gbildx of every new candidate avgCandy
being added into mergeCandList is set equal to 0. The number of candidates being added,
numAvgMergeCand, is set equal to (numCurrMergeCand — numOrigMergeCand ). When
numAvgMergeCand is greater than 0, k ranges from 0 to numAvgMergeCand — 1, inclusive.

The derivation process for zero motion vector merging candidates specified in clause 8.4.2.5 is
invoked with the mergeCandList, the reference indices refIdxL.ON and refIdxL IN, the prediction list
utilization flags predFlagl. ON and predFlagL IN, the motion vectors mvLON and mvLIN of every
candidate N in mergeCandList and numCurrMergeCand as inputs, and the output is assigned to
mergeCandList, numCurrMergeCand, the reference indices refldxLOzeroCandy, and
refldxL1zeroCandy. the prediction list utilization flags predFlaglOzeroCand, and
predFlagl 1zeroCand,, and the motion vectors mvL0zeroCand,, and mvL1zeroCand,, of every new
candidate zeroCand.m being added into mergeCandList. The bi-prediction weight index gbildx of every
new candidate zeroCand,, being added into mergeCandList is set equal to 0. The number of candidates
being added, numZeroMergeCand, is set equal to
( numCurrMergeCand — numOrigMergeCand — numAvgMergeCand ). When numZeroMergeCand is
greater than 0, m ranges from 0 to numZeroMergeCand — 1, inclusive.

The variable mergeldxOffset is set equal to 0.

When mmvd_flag[ xCb ][ yCb ] is equal to I, the variable mmvdCnt is set equal to 0 and tThe
following applies until mmvdCnt is greater than ( merge_idx[ xCb J[ yCb ] + mergeldxOffset ) or
mmvdCnt is equal to MaxNumMergeCand:

— When candidate mergeCandList[ mmvdCnt ] uses the current decoded picture as its reference
picture, mergeldxOffset is incremented by 1.

— The variable mmvdCant is incremented by 1.

ooooood
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12. The following assignments are made with N being the candidate at position
merge_idx[ xCb ][ yCb ] + mergeldxOffset in the merging candidate list mergeCandList
( N =mergeCandList[ merge idx[ xCb ][ yCb ] + mergeldxOffset ] ) and X being replaced by 0 or 1:

refldxLX = refldxLXN (8-289)
predFlagL X[ 0 ][ 0 ] = predFlagLXN (8-290)
mvLX[0][0][0]=mvLXN[ 0] (8-291)
mvEIX[0][0][1]=mvLXN[1] (8-292)
gbildx = gbildxN (8-293)

13. When mmvd_flag] xCb ][ yCb ] is equal to 1, the following applies:

— The derivation process for merge motion vector difference as specified in 8.4.2.7 is invoked with
the luma location ( XCb, yCb ), the luma motion vectors mvL0O[0][ 0], mvL1[0][ 0], the
reference indices refIdxL0, refIldxL1 and the prediction list utilization flags predFlagLO[ 0][ 0]
and predFlagL1{ 0 ][ 0 ] as inputs, and the motion vector differences mMvdL0O and mMvdL1 as
outputs.

— The motion vector difference mMvdLX is added to the merge motion vectors mvLX for X being
0 and 1 as follows:

mvLX[0][0][0]+=mMvdLX[ 0] (8-294)

mvLX[0][0][ 1 ]+=mMvdLX[ 1] (8-295)
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8.4.2.2 Derivation process for lnma motion vectors for merge mode
This process is only invoked when merge_flag[ xCb ][ yPb ] is equal to 1, where ( xCb, yCb ) specify the top-
left sample of the current luma coding block relative to the top-left luma sample of the current picture.
Inputs to this process are:
~  aluma 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,
—  avariable cbWidth specifying the width of the current coding block in luma samples,
—~  avariable cbHeight specifying the height of the current coding block in luma samples.
Outputs of this process are:
—  the luma motion vectors in 1/16 fractional-sample accuracy mvLO[ 0 J{ 0] and mvLi[0][ O],
—  the reference indices refIdxL0 and refldxL1,
- the prediction list utilization flags predFlagL.O[ 0 ][ 0 ] and predFlagL1{ 0][ 0],
—  the bi-prediction weight index gbildx.
The bi-prediction weight index gbildx is set equal to 0.
The motion vectors mvLO[ 0 ][ 0 ] and mvL1[ 0 ][ 0], the reference indices refIdxL0 and refIdxL1 and the
prediction utilization flags predFlagl.0[ 0 ][ 0 ] and predFlagL1[ 0 ][ 0 ] are derived by the following ordered
steps:

I.  The derivation process for merging candidates from neighbouring coding units as specified in
clause 8.4.2.3 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 output being the
availability flags availableFlagAy, availableFlagA;, availableFlagBo, availableFlagB; and
availableFlagB,, the reference indices refldxLXA,, refldxLXA;, refldxL.XBy, refldxLXB; and
refldxIL XB,, the prediction list utilization flags predFlagLXAg, predFlaglXA,, predFlagl.XBo,
predFlagl XB; and predFlagl XB», and the motion vectors mvLXAg, mvLXA;, mvLXBg, mvLXB;
and mvLXB,, with X being 0 or 1, and the bi-prediction weight indices gbildxAy, gbildxAj, gbildxBo,
gbildxBi, gbildxBa.

2. The reference indices, refldxI XCol, with X being 0 or 1, and the bi-prediction weight index gbildxCol
for the temporal merging candidate Col are set equal to 0.

3. The derivation process for temporal luma motion vector prediction as specified in in clause 8.4.2.11
is invoked with the luma location ( xCb, yCb ), the luma coding block width cbWidth, the huna coding
block height cbHeight and the variable refldxLOCol as inputs, and the output being the availability
flag availableFlagL.0Col and the temporal motion vector mvLOCol. The variables availableFlagCol,
predFlagL0OCol and predFlagL1Col are derived as follows:

availableFlagCol = availableFlagl.0Col (8-283)
predFlagl.0Col = availableFlagL.OCol (8-284)
predFlagL1Col =0 (8-285)
gbildxCol =0

(8-xxx)

4. Whentile_group_type is equal to B, the derivation process for temporal luma motion vector prediction
as specified in clavse 8.4.2.11 is invoked with the luma location ( XCb, yCb ), the luma coding block
width cbWidth, the luma coding block height cbHeight and the variable refldxL 1Col as inputs, and
the output being the availability flag availableFlagL 1Col and the temporal motion vector mvL1Col.
The variables availableFlagCol and predFlagl 1Col are derived as follows:

availableFlagCol = availableFlagl.0Col || availableFlagL 1Col (8-286)
predFlagl.1Col = availableFlagl. 1Col (8-287)
ooooon
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gbildxCol = gbildxCol (X-XXX)
5. The merging candidate list, mergeCandList, is constructed as follows:
i=0
if( availableFlagA; )
mergeCandList[ i++]= A,
if( availableFlagB, )
mergeCandList{ i++ ] = B,
if( availableFlagBy )
mergeCandList] i++ ] =By (8-288)
if( availableFlagAo )
mergeCandList] i++ ] = Ao
if( availableFlagB: )
mergeCandList[ i++ ] =B;
if( availableFlagCol )
mergeCandList[ i++ ] = Col

6.  The variable numCurrMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the mergeCandList.

7. When numCurrMergeCand is less than (MaxNumMergeCand — 1) and NumHmvpCand is greater
than O, the following applies:

— The derivation process of history-based merging candidates as specified in 8.4.2.6 is invoked with
mergeCandList, and numCurrMergeCand as inputs, and modified mergeCandList and
numCurrMergeCand as outputs.

— numOrigMergeCand is set equal to numCurrMergeCand.

8.  The derivation process for pairwise average merging candidates specified in clause 8.4.2.4 is invoked
with mergeCandList, the reference indices refldxLON and refIldxLIN, the prediction list utilization
flags predFlagLON and predFlagL IN, the motion vectors mvLON and mvLIN of every candidate N
in mergeCandList, numCurtMergeCand and numOrigMergeCand as inputs, and the output is assigned
to mergeCandList, numCurtMergeCand, the reference indices refldxLOavgCandy and
refldxL lavgCandy., the prediction list utilization flags predFlagl.0avgCand and predFlagl lavgCand;
and the motion vectors mvL0avgCandy and mvLlavgCand; of every new candidate avgCandy being
added into mergeCandList. The bi-prediction weight index gbildx of every new candidate avgCandy
being added into mergeCandList is set equal to 0. The number of candidates being added,
numAvgMergeCand, is set equal to (numCurrMergeCand —numOrigMergeCand ). When
numAvgMergeCand is greater than 0, k ranges from 0 to numAvgMergeCand — |, inclusive.

9. The derivation process for zero motion vector merging candidates specified in clause 8.4.2.5 is
invoked with the mergeCandList, the reference indices refldxL.ON and refIdxLIN, the prediction list
utilization flags predFlagLON and predFlagLIN, the motion vectors mvLON and mvLIN of every
candidate N in mergeCandList and numCurrMergeCand as inputs, and the output is assigned to
mergeCandList, numCwrMergeCand, the reference indices refldxLOzeroCandn and
refldxL1zeroCandn, the prediction list utilization flags predFlagl.OzeroCandy, and
predFlagl 1zeroCand,, and the motion vectors mvLOzeroCandy, and mvL 1zeroCand,, of every new
candidate zeroCand,, being added into mergeCandList. The bi-prediction weight index gbildx of every
new candidate zeroCand., being added into mergeCandList is set equal to 0. The number of candidates
being added, numZeroMergeCand, is set equal to
( numCurrMergeCand — numOrigMergeCand — numAvgMergeCand ). When numZeroMergeCand is
greater than 0, m ranges from 0 to numZeroMergeCand — 1, inclusive.

10. The variable mergeldxOffset is set equal to 0.

11. When mmvd_flag[ xCb ][ yCb ] is equal to I, the variable mmvdCnt is set equal to 0 and tThe
following applies until mmvdCnt is greater than ( merge idx[ xCb ][ yCb ] + mergeldxOffset ) or
mmvdCnt is equal to MaxNumMergeCand:

— When candidate mergeCandList{ mmvdCnt ] uses the current decoded picture as its reference
picture, mergeldxOffset is incremented by 1.
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mvLX[0][0][1]+=mMvdLX[ 1]

12.

13. When mmvd_flag[ xCb ][ yCb ] is equal to 1, the following applies:

— The variable mmvdCant is incremented by 1.

The following

assignments are made

merge_idx[ xCb ][ yCb ] + mergeldxOffset in
( N = mergeCandList[ merge_idx[ xCb ][ yCb ] + mergeldxOffset ] ) and X being replaced by 0 or 1:

refldxL.X = refldxLXN

predFlagLX[ 0 ][ 0 ] = predFlagLXN
mvIX[0][0][0]=mvLXN[ 0]
mvIX[O][O][1]=mvLXN[1]

gbildx = gbildxN

with N  being

the

the

candidate

merging candidate

list

at  position

mergeCandList

(8-289)
(8-290)
(8-291)
(8-292)

(8-293)

The derivation process for merge motion vector difference as specified in 8.4.2.7 is invoked with
the luma location ( xCb, yCb ), the luma motion vectors mvLO[0][ 0], mvL1[0][ 0], the
reference indices refldxL.0, refldxL1 and the prediction list utilization flags predFlagLO[ 0 ][ 0]
and predFlagL.1{ 0 ][ 0 ] as inputs, and the motion vector differences mMvdL0 and mMvdL1 as

outputs.

The motion vector difference mMvdLX is added to the merge motion vectors mvLX for X being

0 and 1 as follows:
mvLX[0][0][0]+=mMvdLX[ 0]

(8-295)

(8-294)
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8.4.4.2 Derivation process for motion vectors and reference indices in subblock merge mode
Inputs to this process are:

—  aluma 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.
Outputs of this process are:

—  the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSby,
—  the reference indices refldxL0 and refldxL1,

—  the prediction list utilization flag arrays predFlagL0[ xSbldx ][ ySbldx ] and
predFlagl 1{ xSbldx ][ ySbldx ].

—  the luma subblock motion vector arrays in 1/16 fractional-sample accuracy mvLO[ xSbldx ][ ySbldx ] and
mvL 1] xSbldx ][ ySbldx ] with xSbldx = 0..numSbX — 1, ySbldx = 0..numSb¥ — I,

—  the chroma subblock motion vector arrays in 1/32 fractional-sample accuracy mvCLO[ xSbldx ][ ySbldx ]
and mvCL1[ xSbldx ][ ySbldx ] with xSbldx = 0..numSbX — 1, ySbldx = 0..numSbyY — 1,

—  the bi-prediction weight index gbildx.

The variables numSbX, numSbY and the subblock merging candidate list, subblockMergeCandList are derived
by the following ordered steps:

1. When sps_sbtmvp_enabled_flag is equal to 1, the following applies:

—  The derivation process for merging candidates from neighbouring coding units as specified in
clause 8.4.2.3 is invoked with the luma coding block location ( XCb, yCb ), the luma coding
block width cbWidth, the luma coding block height cbHeight and the luma coding block width
as inputs, and the output being the availability flags availableFlagA,, availableFlagAj,
availableFlagBq, availableFlagB; and availableFlagB,, the reference indices refldxLXA,,
refldXLXA;, refldxL.XBq, refldxLXB; and refldxLXB;, the prediction list utilization flags
predFlaglL XAy, predFlagLXA,, predFlagLXBy, predFlagLXB; and predFlagLXB,, and the
motion vectors mvLXAq, mvLXA;, mvLXBg, mvLXB; and mvLXB,, with X being 0 or 1.

—  The derivation process for subblock-based temporal merging candidates as specified in
clause 8.4.4.3 is invoked with the luma location ( XCb, yCb ), the luma coding block width
cbWidth, the luma coding block height cbHeight , the availability flags availableFlagAo,
availableFlagAi, availableFlagBo, availableFlagB;, the reference indices refldxLXAo,
refldXLXA;, refldxLXBo, refldxLXB;, the prediction list utilization flags predFlaglL.XAo,
predFlaglLXA1, predFlagl XBo, predFlaglXB; and the motion vectors mvLXAg mvLXA;,
mvLXBy, mvLXB; as inputs and the output being the availability flag availableFlagSbCol, the
bi-prediction weight index gbildxSbCol, the number of luma coding subblocks in horizontal
direction numSbX and in vertical direction numSbY, the reference indices refldxLXSbCol, the
luma motion vectors mvLXSbCol[ xSbIdx ][ ySbldx ] and the prediction list utilization flags
predFlagL XSbCol[ xSbldx ][ ySbldx ] with xSbIdx = 0..numSbX — 1,
ySbIdx =0 .. numSbY — [ and X being 0 or 1.

2. When sps_affine_enabled_flag is equal to 1, the sample locations (xNbAg, yNbAo),
(xNbAj, yNbA;1 ), ( xXNbAj, yNbA:z), (xNbBg, yNbBg), (xNbBi, yNbB;), (xNbB:, yNbB; ),
( XNbBs;, yNbB; ), and the variables numSbX and numSbyY are derived as follows:

(xAo, yAg) = ( xCb — I, yCb + cbHeight ) (8-536)
(XA1, yA1) = (xCb — I, yCb + cbHeight — 1 ) (8-337)
(xA2 yA2)=(xCb—1,yCb) (8-538)
(xBo, yBo ) = ( xCb = cbWidth , yCb— 1) (8-539)
(xBy, ¥B; ) =(xCb +cbWidth— I, yCb—1) (8-540)
(xBa, yB2)=(xCb—1,yCb—1) (8-541)
(xBs, yB;)=(xCb,yCb—1) (8-542)
numSbX = cbWidth > 2 (8-543)
oooooao
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numSbyY = cbHeight >> 2 (8-544)

3. When sps_affine_enabled_flag is equal to 1, the variable availableFlagA is set equal to FALSE and
the following applies for ( XNbAy, YNbAy ) from ( XNbAo, YNbAg ) to ( XNbA, yNbA; ):

— The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring luma location ( xNbAy, yNbAy )
as inputs, and the output is assigned to the block availability flag availableA.

~  When availableAy is equal to TRUE and MotionModellde[ xNbA ][ yNbA ] is greater than 0
and availableFlagA is equal to FALSE, the following applies:

—  The variable availableFlagA is set equal to TRUE, motionModelldcA is set equal to
MotionModelldc[ xXNbAy ][ y¥NbAy ], ( XNb, yNb ) is set equal to
( CbPosX[ xNbAy ][ yNbAx ], CbPosY[ xNbAy ][ yNbA;x]), nbW is set equal to
CbWidth[ xNbA ][ yYNbAy ], nbH is set equal to CbHeight[ xNbA; ][ yNbA; ], numCpMv
is set equal to MotionModelldc[ xNbAy ][ yYNbAyx ]+ 1, and gbildxA is set equal to
Gbildx[ xNbAy ][ yNbA ].

—  For X being replaced by either 0 or 1, the following applies:

—~ When PredFlagL X[ xNbAy ][ yNbAy ] is equal to I, the derivation process for luma affine
control point motion vectors from a neighbouring block as specified in clause 8.4.4.5 is
invoked with the luma coding block location ( XCb, yCb ), the luma coding block width
and height (cbWidth, cbHeight), the neighbouring luma coding block location
( xNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMv as input, the control point motion
vector predictor candidates c¢pMvVLXA[ cpldx ] with cpldx =0 .. numCpMv—1 as
output.

— The following assignments are made:

predFlagl. XA = PredFlagL X[ xNbA ][ yNbAy ] (8-545)
refldxLXA = RefldxL X[ xNbAk ][ yNbAk ] (8-546)

4. When sps_affine enabled_flag is equal to 1. the variable availableFlagB is set equal to FALSE and
the following applies for ( xXNbBy, yNbBy ) from ( xXNbBy, yNbBg ) to ( xXNbB,, yNbB: ):

—  The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
{ xCurr, yCurr ) set equal to ( XCb, yCb ) and the neighbouring luma location ( XNbBj, yNbBy )
as inputs, and the output is assigned to the block availability flag availableBy.

—  When availableBy is equal to TRUE and MotionModellde[ xXNbBy. ][ yNbB¢ ] is greater than 0
and availableFlagB is equal to FALSE, the following applies:

—  The variable availableFlagB is set equal to TRUE, motionModelldcB is set equal to
MotionModelIdc[ xXNbBg ][ yNbBy ], ( xNb, yNb ) is set equal to
( CbPosX[ xNbAB ][ yNbBx ], CbPosY[ xNbBg [[yNbB:]), nbW is set equal to
CbWidth[ xNbBy, ][ yNbB: ]. nbH is set equal to CbHeight[ xXNbBy ][ yNbBy ], numCpMv
is set equal to MotionModelldc[ xXNbBy ][ yNbBy ]+ 1, and gbildxB is set equal to
Gbildx[ xNbBy. ][ yNbB: ].

— For X being replaced by either 0 or 1, the following applies:

— When PredFlagL X[ xNbBy ][ yNbBy ] is equal to TRUE, the derivation process for luma
affine control point motion vectors from a neighbouring block as specified in clause
8.4.4.5 is invoked with the luma coding block location ( xCb, yCb ), the luma coding
block width and height (cbWidth, cbHeight), the neighbouring luma coding block location
( XxNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMyv as input, the control point motion
vector predictor candidates cpMvLXB[ cpldx ] with cpldx = 0 .. numCpMyv — 1 as output.

— The following assignments are made:

predFlagl XB = PredFlagL X[ xNbB; ][ yNbB ] (8-547)
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refldxL XB = RefldxL X[ xNbB; ][ yNbBy ] (8-548)

5. When sps_affine_enabled_flag is equal to 1, the derivation process for constructed affine control point
motion vector merging candidates as specified in clause 8.4.4.6 is invoked with the luma coding block
location ( xCb, yCb ), the luma coding block width and height (cbWidth, cbHeight), the availability
flags availableAo. availableA,, availableAs, availableBs, availableB;, availableB;, availableB; as
inputs, and the availability flags availableFlagConstK, the reference indices refldsLXConstK,
prediction list utilization flags predFlagLXConstK, motion model indices motionModelldcConstK
and cpMvpLXConstK[ cpldx ] with X being 0 or 1, K=1.6, ¢cpldx=0.2 as outputs and
gbildxConstK is set equal to 0 with K = 1..6..

6.  The initial subblock merging candidate list, subblockMergeCandList, is constructed as follows:

i=0

if( availableFlagSbCol )
subblockMergeCandList[ i++ ] = SbCol

if( availableFlagA && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = A

if( availableFlagB && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] =B

if( availableFlagConst! && i < MaxNumSubblockMergeCand )
subblockMergeCandList] i++ ] = Constl (8-549)

if( availableFlagConst2 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const2

if{ availableFlagConst3 && i < MaxNumSubblockMergeCand )
subblockMergeCandList| i++ ] = Const3

if( availableFlagConst4 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const4

if( availableFlagConst5 && i < MaxNumSubblockMergeCand )
subblockMergeCandList] i++ ] = Const5

if( availableFlagConst6 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const6

7.  The variable numCurrMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the subblockMergeCandList.

8. When numCurrMergeCand is less than MaxNumSubblockMergeCand, the following is repeated until
numCurrMrgeCand is equal to MaxNumSubblockMergeCand, with mvZero[0] and mvZero[1] both
being equal to 0:

—  The reference indices, the prediction list utilization flags and the motion vectors of zeroCand with
m equal to ( numCurrMergeCand — numOrigMergeCand ) are derived as follows:
refldxL.0ZeroCand,, = 0 (8-550)
predFlagl.0ZeroCand, = | (8-551)
cpMvLO0ZeroCandy[ O ] = mvZero (8-552)
cpMvLOZeroCandn[ 1 ] = mvZero (8-553)
cpMvLO0ZeroCandw[ 2 ] = mvZero (8-554)
refldxI 1ZeroCand,, = ( tile_group_type == B)?0:-1 (8-555)
predFlagl | ZeroCandy, = ( tile_group_type == B)?1:0 (8-556)
cpMvL1ZeroCandy[ 0 ] = mvZero (8-557)
cpMvL1ZeroCandn[ 1 ] = mvZero (8-558)
cpMvL1ZeroCand.[ 2 ] = mvZero (8-559)
motionModelldcZeroCandy, = 1 (8-560)
gbildxZeroCand, = 0 (8-561)
—  The candidate zeroCand, with m equal to ( numCurrtMergeCand — numOrigMergeCand ) is added at
the end of subblockMergeCandList and numCurrMergeCand is incremented by 1 as follows:
ooooon
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subblockMergeCandList[ numCurrMergeCand++ ] = zeroCand, (8-562)
The wvariables refldxL0, refldxL1, predFlaglO[ xSbldx ][ ySbldx ], predFlagL1[ xSbldx ][ ySbldx ],
mvLO[ xSbldx ][ ySbldx ], mvL1{ xSbldx ][ ySbldx ], mvCLO[ xSbldx ][ ySbldx ], and

mvCL1[ xSbldx ][ ySbldx ] with xSbldx = 0.numSbX — I, ySbldx = 0..numSbY — 1 are derived as follows:

—  If subblockMergeCandList[ merge_subblock_idx[ xCb ][ yCb]] is equal to SbCol, the bi-prediction
weight index gbildx is set equal to 0 and the following applies with X being 0 or 1:

refldxLX = refldxLXSbCol (8-563)

—  ForxSbldx = 0..numSbX — 1, ySbIdx = 0..numSbY — I, the following applies:

predFlagl X[ xSbldx ][ ySbldx ] = predFlagl. XSbCol[ xSbIdx ][ ySbldx ] (8-564)
mvLX[ xSbldx ][ ySbIdx ][ 0 ] = mvLXSbCol[ xSbldx ][ ySbldx ]J[ 0] (8-565)
mvLX[ xSbldx ][ ySbIdx ][ 1 ] = mvLXSbCol[ xSbldx ][ ySbldx ][ 1] (8-566)

—  When predFlagl X[ xSbldx ][ ySbldx ], is equal to L, the derivation process for chroma motion
vectors in clause 8.4.2.13 is invoked with mvLX[ xSbIdx ][ ySbldx ] and refldxLX as inputs, and
the output being mvCLX[ xSbIdx ][ ySbldx ].

— The following assignment is made for x =xCb .xCb + cbWidth - 1 and
y =yCb..yCb + cbHeight — 1:

MotionModelldc[x [[v]=0 (8-567)

—  Otherwise (subblockMergeCandList] merge subblock idx[ xCb ][ yCb ]] is not equal to SbCol), the
following applies with X being 0 or 1:

— The following assignments are made with N being the candidate at position
merge_subblock idx[ xCb ][ yCb ] in the subblock merging candidate list subblockMergeCandList
( N = subblockMergeCandList[ merge subblock idx[ xCb J[yCb]]):

refldXxL.X = refIldxLXN (8-568)
predFlagl X[ 0][ 0 ] = predFlagLXN (8-569)
epMVLX[ 0] = cpMvLXN[ 0] (8-570)
cpMVLX[ 1 ] =cpMVLXN[ 1 ] (8-571)
cpMVLX[ 2 ] =cpMVLXN[ 2] (8-572)
numCpMv = motionModelIldxN + 1 (8-573)
gbildx = gbildxN (8-574)

—  For xSbldx = 0.numSbX — 1, ySbldx = 0.numSbY — I, the following applies:
predFlagLX[ xSbldx ][ ySbldx ] = predFlagLX[ 0][ 0] (8-575)

—  When predFlagL.X[ 0 ][ 0] is equal to 1, the derivation process for motion vector arrays from affine
control point motion vectors as specified in subclause 8.4.4.9 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 numCpMuv, the control point motion vectors
cpMVLX] cpldx ] with cpldx being 0..2, and the number of luma coding subblocks in horizontal
direction numSbX and in vertical direction numSbY as inputs, the luma subblock motion vector array
mvLX[ xSbldx ][ ySbldx ] and the chroma subblock motion vector array mvCLX[ xSbldx ][ ySbldx ]
with xSbldx = 0..numSbX — 1, ySbldx =0 .. numSbY — 1 as outputs.

—  The following assignment is made for x =xCb ..xCb + cbWidth - 1 and
y =yCb..yCb + cbHeight — I:

MotionModellde[ x ][ y ] = numCpMv — 1 (8-576)
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8.4.4.3 Derivation process for subblock-based temporal merging candidates

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.

the availability flags availableFlagAg, availableFlagA;, availableFlagB¢, and availableFlagB; of the
neighbouring coding units,

the reference indices refldxL.XAq, refldxLXA, refldxL. XBg, and refldxI. XB, of the neighbouring coding
units,

the prediction list utilization flags predFlagl. XA, predFlagl.XA;, predFlagl XBy, and predFlagLXB; of
the neighbouring coding units,

the motion vectors in 1/16 fractional-sample accuracy mvL XAy, mvLXA;, mvl XBy, and mvI. XB; of the
neighbouring coding units.

Outputs of this process are:

the availability flag availableFlagSbCol,
the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSby,
the reference indices refIldxLOSbCol and refldxL1SbCol,

the luma motion vectors in 1/16 fractional-sample accuracy mvLOSbCol[ xSbIdx ][ ySbIdx ] and
mvL1SbColf xSbldx ][ ySbIdx ] with xSbIdx = 0..numSbX — 1, ySbldx = 0 .. numSbyY — I,

the prediction list utilization flags predFlagL.OSbCol[ xSbldx ][ ySbldx ] and
predFlagl 1SbCol[ xSbldx ][ ySbldx ] with xSbldx = 0..0umSbX — 1, ySbldx =0 .. pumSbY — 1,

the bi-prediction weight index gbildxSbCol.

The gbildxSbCol is set equal to 0.
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8.4.4.2 Derivation process for motion vectors and reference indices in subblock merge mode
Inputs to this process are:

—  aluma 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.
Outputs of this process are:

—  the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSbY,
—~  the reference indices refIdxL0 and refldxL1,

—  the prediction list utilization flag arrays predFlagLO[ xSbldx ][ ySbldx ] and
predFlagL 1] xSbldx ][ ySbldx ].

—  the luma subblock motion vector arrays in 1/16 fractional-sample accuracy mvLO[ xSbldx ][ ySbldx Jand
mvL ] xSbIdx ][ ySbIdx ] with xSbldx = 0..numSbX — 1, ySbldx = 0..numSbY — 1,

—  the chroma subblock motion vector arrays in 1/32 fractional-sample accuracy mvCLO[ xSbIdx ][ ySbldx ]
and mvCL1[ xSbIdx ][ ySblIdx ] with xSbldx = 0..numSbX — 1, ySbldx = 0..numSbY — [,

—  the bi-prediction weight index gbildx.

The variables numSbX. numSbY and the subblock merging candidate list. subblockMergeCandList are derived
by the following ordered steps:

1. When sps_sbtmvp_enabled_flag is equal to 1, the following applies:

—  The derivation process for merging candidates from neighbouring coding units as specified in
clause 8.4.2.3 is invoked with the luma coding block location ( xCb, yCb ). the luma coding
block width cbWidth, the luma coding block height cbHeight and the luma coding block width
as inputs, and the output being the availability flags availableFlagA,, availableFlagA;,
availableFlagBo, availableFlagB; and availableFlagB,, the reference indices retfIdxLXAo,
refldxLXA;. refldxLXBo, refldxLXB; and refldxLXB>, the prediction list utilization flags
predFlagl. XA, predFlagLXA,, predFlagLXB,, predFlaglLXB; and predFlagLXB,, and the
motion vectors mvLXAg, mvLXA;, mvLXBg, mvLXB; and mvLXB;, with X being 0 or 1.

— The derivation process for subblock-based temporal merging candidates as specified in
clause 8.4.4.3 is invoked with the luma location ( XCb, yCb ), the luma coding block width
cbWidth, the luma coding block height cbHeight , the availability flags availableFlagA,,
availableFlagA;, availableFlagBo, availableFlagB;, the reference indices refldxLXA,,
refldxLXA;, refldxLXBy, refldxLXB;, the prediction list utilization flags predFlagLXAo,
predFlagl. XAy, predFlagl. XBy, predFlagLXB; and the motion vectors mvLXAg, mvLXA;,
mvLXBy, mvLXBj as inputs and the output being the availability flag availableFlagSbCol, the
bi-prediction weight index gbildxSbCol, the number of luma coding subblocks in horizontal
direction numSbX and in vertical direction numSbY, the reference indices refldxL.XSbCol, the
luma motion vectors mvLXSbCol[ xSbldx ][ ySbIdx ] and the prediction list utilization flags
predFlagl. XSbCol[ xSbldx ][ ySbIdx ] with xSbldx = 0..numSbX — I,
ySbIdx =0 .. numSbY — [ and X being O or 1.

2. When sps affine_enabled_flag is equal to 1, the sample locations (xNbAo, yNbAy ),
( XNbAj, yNbA; ), ( XNbAz, yNbA; ), (xNbBg, yNbBp), ( XNbBi, yNbB1), ( xNbBs, yNbB: ),
( xXNbB3, yNbB3 ), and the variables numSbX and numSbY are derived as follows:

(xAo, yAg ) =( xCb — 1, yCb + cbHeight ) (8-536)
(XA, yA; ) =(xCb — 1, yCb + cbHeight — 1 ) (8-537)
(%A1, yA1)=(xCb— 1, yCb) (8-538)
(xBo. yBo ) = ( XCb + cbWidth, yCb— 1) (8-539)
(xBy, yBy ) =(xCb + cbWidth— 1, yCb— 1) (8-540)
(xB2,yB2)=(xCb—-1,yCb—1) (8-541)
(xBs, yB3 ) = (xCb,yCb— 1) (8-542)
numSbX = cbWidth =>» 2 (8-543)
goooogad
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numSby = cbHeight >> 2 (8-544)

3. When sps_affine_enabled_{flag is equal to 1, the variable availableFlagA is set equal to FALSE and
the following applies for ( XNbAy, yNbAy ) from ( xXNbAg, yNbAy ) to ( xXNbAj, yNbA; ):

—  The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
( XCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring luma location ( XNbA;, yNbAy )
as inputs, and the output is assigned to the block availability flag availableAy.

—  When availableAy is equal to TRUE and MotionModellde[ xNbAy ][ yNbAy ] is greater than 0
and availableFlagA is equal to FALSE, the following applies:

—  The variable availableFlagA is set equal to TRUE, motionModelldcA is set equal to
MotionModellde[ xNbAy ][ yNbAy ], ( xNb, yNb) is set equal to
( CbPosX[ xNbA; ][ yNbAi ], CbPosY[ xNbAg ][ yNbA:]), nbW is set equal to
CbWidth[ xXNbAy ][ yNbAy ], nbH is set equal to CbHeight[ xXNbAy ][ yNbAy ], numCpMv
is set equal to MotionModellde[ xNbAy ][ yNbA, ]+ 1, and gbildxA is set equal to
Gbildx[ xNbA ][ yNbAx ].

—  For X being replaced by either 0 or 1, the following applies:

~ When PredFlagl X[ xNbA ][ yNbAx ] is equal to [, the derivation process for luma affine
control point motion vectors from a neighbouring block as specified in clause 8.4.4.5 is
invoked with the luma coding block location ( xCb, yCb ), the luma coding block width
and height (cbWidth, cbHeight), the neighbouring luma coding block location
( xNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMv as input, the control point motion
vector predictor candidates cpMvLXA[ cpldx ] with cpldx=0. numCpMv—1 as
output.

— The following assignments are made:
predFlagl. XA = PredFlagL X[ xXNbAy ][ yNbAy ] (8-545)
refldxLXA = RefldxLX[ xNbAk ][ yNbAk ] (8-546)

4. When sps_affine_enabled_flag is equal to 1, the variable availableFlagB is set equal to FALSE and
the following applies for ( XNbBy, yNbBy. ) from ( XNbBg, yNbBo ) to ( xXNbB:, yNbB: ):

— The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
( xCurr, yCurr ) set equal to ( XCb, yCb ) and the neighbouring luma location ( XNbBy, yNbBy )
as inputs, and the output is assigned to the block availability flag availableBy.

—  When availableBy is equal to TRUE and MotionModellde[ xNbBj ][ yNbBy ] is greater than O
and availableFlagB is equal to FALSE, the following applies:

—  The variable availableFlagB is set equal to TRUE, motionModelldcB is set equal to
MotionModellde[ xXNbBy, ][ yNbBy ], ( xNb, yNb ) is set equal to
( CbPosX[ xNbAB ][ yNbBx ], CbPosY[ xNbBg ][ yNbBx]), nbW is set equal to
CbWidth[ xNbBy ][ yNbB ], nbH is set equal to CbHeight[ xNbBy ][ yNbBy ], numCpMv
is set equal to MotionModelldc[ xXNbBy ][ yNbBy | + 1, and gbildxB is set equal to
Gbildx[ xNbBy ][ yNbBy. ].

—  For X being replaced by either 0 or 1, the following applies:

— When PredFlagLX[ xNbBy ][ yNbBy ] is equal to TRUE, the derivation process for luma
affine control point motion vectors from a neighbouring block as specified in clause
8.4.4.5 is invoked with the luma coding block location ( xCb, yCb ), the luma coding
block width and height (cbWidth, cbHeight), the neighbouring luma coding block location
( xNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMyv as input, the control point motion
vector predictor candidates cpMVLXB[ cpldx ] with cpldx = 0 .. numCpMyv — | as output.

— The following assignments are made:

predFlagl. XB = PredFlagl X[ xNbBy ][ yNbBx ] (8-547)
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refldxL XB = RefldxLX[ xNbBy ][ yNbBy ] (8-548)

5. Whensps_affine_enabled_flag is equal to 1, the derivation process for constructed affine control point
motion vector merging candidates as specified in clause 8.4.4.6 is invoked with the luma coding block
location ( xCb, yCb ), the luma coding block width and height (cbWidth, cbHeight), the availability
flags availableAy, availableA;, availableA,, availableBo, availableB;, availableB,, availableB; as
inputs, and the availability flags availableFlagConstK, the reference indices refldxLXConstK,
prediction list utilization flags predFlagl. XConstK, motion model indices motionModelldcConstK
and cpMvpLXConstK[ cpldx ] with X being 0 or I, K=1.6, cpldx=0.2 as outputs and
gbildxConstK is set equal to 0 withK = 1..6..

6.  The initial subblock merging candidate list, subblockMergeCandList, is constructed as follows:

i=0

if( availableFlagSbCol )
subblockMergeCandList[ i++ ] = SbCol

if( availableFlagA && i< MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = A

if( availableFlagB && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] =B

if( availableFlagConstl && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const1 (8-549)

if( availableFlagConst2 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const2

if( availableFlagConst3 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const3

if( availableFlagConst4 && i <~ MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const4

if( availableFlagConstS && i <2 MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const5

if( availableFlagConst6 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const6

7. The variable numCurrMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the subblockMergeCandList.

8.  When numCurrMergeCand is less than MaxNumSubblockMergeCand, the following is repeated until
numCurrMrgeCand is equal to MaxNumSubblockMergeCand, with mvZero[0] and mvZero[1] both
being equal to 0:

—  The reference indices, the prediction list utilization flags and the motion vectors of zeroCandy, with
m equal to ( numCurrMergeCand — numOrigMergeCand ) are derived as follows:
refldxI.0ZeroCand,, = 0 (8-550)
predFlagl.0ZeroCand., = | (8-551)
cpMvL0ZeroCandm[ 0 ] = mvZero (8-552)
cpMvLO0ZeroCandy[ 1 ] = mvZero (8-553)
cpMvL0ZeroCandw[ 2 1 = mvZero (8-554)
refldxL1ZeroCandy = ( tile_group_type == B)?20:-1 (8-555)
predFlagl.1ZeroCandy = ( tile_group_type == B)?1:0 (8-556)
cpMvL1ZeroCandw[ 0 ] = mvZero (8-557)
cpMvL1ZeroCandw[ 1 ]= mvZero (8-558)
cpMvL1ZeroCandy[ 2 ] = mvZero (8-559)
motionModelldcZeroCandy, = 1 (8-560)
gbildxZeroCand, =0 (8-561)
—  The candidate zeroCand,, with m equal to ( numCurrMergeCand — numOrigMergeCand ) is added at
the end of subblockMergeCandList and numCurrMergeCand is incremented by 1 as follows:
ooooon
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subblockMergeCandList[ numCurrMergeCand++ ] = zeroCandy (8-562)
The wvariables refldxL0, refldxL1, predFlaglO[ xSbldx ][ ySbldx], predFlagL1[xSbldx ][ ySbldx],
mvLO[ xSbldx ][ ySbldx ], mvL1[ xSbldx ][ ySbldx ], mvCLO[ xSbldx ][ ySbldx ], and

mvCL1[ xSbldx ][ ySbldx ] with xSbldx = 0..numSbX — 1, ySbldx = 0..numSbY — | are derived as follows:

—  If subblockMergeCandList[ merge subblock idx[ xCb ][ yCb]] is equal to SbCol, the bi-prediction
weight index gbildx is set equal to 0 and the following applies with X being 0 or 1:

refldxLX = refIdxLXSbCol (8-563)

—  For xSbldx = 0.numSbX ~ 1, ySbldx = 0..numSb¥ ~ 1, the following applies:

predFlagl X[ xSblIdx ][ ySbldx ] = predFlagl XSbCol[ xSbldx ][ vSbldx ] (8-564)
mvLX[ xSbldx ][ ySbldx ][ 0 ] = mvLXSbCol[ xSbIdx ][ ySbIdx ][ 0] (8-565)
mvLX[ xSbldx ][ ySbldx ][ 1 ] = mvLXSbCol[ xSbldx ][ ySbldx ][ 1] (8-566)

—  When predFlagL. X[ xSbldx ][ ySbldx ], is equal to 1, the derivation process for chroma motion
vectors in clause 8.4.2.13 is invoked with mvLX[ xSbIdx ][ ySbldx ] and refldxLX as inputs, and
the output being mvCLX[ xSbIdx ][ ySbldx ].

— The following assignment is made for x=XCb ..xCb + cbWidth — | and
y =yCb..yCb -+ cbHeight — I:

MotionModellde[x ][y ]=0 (8-567)
—  Otherwise (subblockMergeCandList[ merge_subblock idx[ xCb ][ yCb]] is not equal to SbCol), the
following applies with X being 0 or 1:

— The following assignments are made with N being the candidate at position
merge_subblock idx[ XCb ][ yCb ] in the subblock merging candidate list subblockMergeCandList
( N = subblockMergeCandList][ merge subblock idx[ xCb ][yCb]]):

refldxL.X = refldxLXN (8-568)
predFlagLX[ 0][ 0 ] = predFlagLXN (8-569)
epMVLX[ 0]=cpMVLXN[ 0] (8-570)
epMvVvLX[ | ]=cpMvLXN[ 1] (8-571)
epMVLX[ 2 ]=cpMVLXN[ 2] (8-572)
numCpMv = motionModelIdxN + 1 (8-573)
gbildx = gbildxN (8-574)

—  For xSbldx = 0.numSbX — I, ySbldx = 0..numSbY — 1, the following applies:
predFlaglLX[ xSbldx ][ ySbldx ] = predFlagLX[ 0 ][ 0] (8-575)

—  When predFlagL. X[ 0 ][ 0] is equal to 1, the derivation process for motion vector arrays from affine
control point motion vectors as specified in subclause 8.4.4.9 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 numCpMuv, the control point motion vectors
cpMvLX][ cpldx | with cpldx being 0..2, and the number of luma coding subblocks in horizontal
direction numSbX and in vertical direction numSbY as inputs, the luma subblock motion vector array
mvLX[ xSbldx ][ ySbldx ] and the chroma subblock motion vector array mvCLX[ xSbldx ][ ySbldx ]
with xSbldx = 0..numSbX — 1, ySbldx =0 .. numSbY — 1 as outputs.

— The following assignment is made for x =XCb ..xCb + cbWidth — | and
y =yCb..yCb + cbHeight — 1:

MotionModellde[ x ][ v ] = numCpMv — 1 (8-576)
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8.4.4.3 Derivation process for subblock-based temporal merging candidates

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.

the availability flags availableFlagAq, availableFlagA;, availableFlagBg, and availableFlagB; of the
neighbouring coding units,

the reference indices refldxLX Ao, refldxLXA,, refldxL XBy, and refldxL.XB, of the neighbouring coding
units,

the prediction list utilization flags predFlagl. XA, predFlaglL XA, predFlagLXBy, and predFlagl XB; of
the neighbouring coding units,

the motion vectors in 1/16 fractional-sample accuracy mvLXAo, mvLXA,, mvLXBg, and mvLXB, of the
neighbouring coding units.

Outputs of this process are:

the availability flag availableFlagSbCol,
the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSby,
the reference indices refIdxL0SbCol and refIdxL 1SbCol,

the luma motion vectors in 1/16 fractional-sample accuracy mvLOSbCol[ xSbldx ][ ySbIdx ] and
mvL1SbCol[ xSbldx ][ ySbldx ] with xSbIdx = 0.numSbX = 1, ySbldx =0 .. numSbY — 1,

the prediction list utilization flags predFlagl 0SbCol[ xSblIdx ]{ ySbIdx ] and
predFlagl 1SbCol[ xSbIdx ][ ySblIdx ] with xSbldx = 0..numSbX — [, ySbldx =0 .. numSbY — 1,

the bi-prediction weight index gbildxSbCol.

availability flag availableFlagSbCol is derived as follows.

If one or more of the following conditions is true, availableFlagSbCol is set equal to 0.
— tile_group temporal mvp enable flag is equalto 0.

—  sps_sbtmvp_flag is equal to 0.

—  cbWidth is less than 8.

—  cbHeight is less than 8.

Otherwise, the following ordered steps apply:

1. The location ( xCtb, yCtb ) of the top-left sample of the luma coding tree block that contains the
current coding block and the location ( xCtr, yCtr ) of the below-right center sample of the current
luma coding block are derived as follows:

xCtb = (xCb >> CtuLog2Size ) << CtuLog2Size (8-577)
yCtb = ( yCb >> CtuLog2Size ) << CtuLog2Size (8-578)
xCtr =xCb + ( cbWidth / 2) (8-579)
yCtr =yCb + ( cbHeight /2 ) (8-580)

[

The luma location ( xColCtrCb, yColCtrCb ) is set equal to the top-left sample of the collocated luma
coding block covering the location given by ( xCtr, yCtr ) inside ColPic relative to the top-left luma
sample of the collocated picture specified by ColPic.

3. The derivation process for subblock-based temporal merging base motion data as specified in
clause 8.4.4.4 is invoked with the location ( xCtb, yCtb ), the location ( xColCtrCb, yColCtrCb ),
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the availability flags availableFlagAy, availableFlagA, availableFlagBo and availableFlagBi, and
the prediction list utilization flags predFlaglLXAy, predFlaglLXA;, predFlaglXBo and
predFlagLXB,, and the reference indices refldxLXA,, refldxLXA;, refldxL. XBy and refldxLXBj,
and the motion vectors mvLXAy, mvLXA;, mvLXB, and mvLXB,, with X being 0 and | as inputs
and the motion vectors ctrMvLX, the prediction list utilization flags ctrPredFlagLX and the reference
indices ctrRefldxLX of the collocated block, with X being 0 and 1, the bi-prediction weight index
gbildxSbCol, and the temporal motion vector tempMYV as outputs.

4. The variable availableFlagSbCol is derived as follows:
~ If both ctrPredFlagl.0 and ctrPredFlagL | are equal to 0, availableFlagSbCol is set equal to 0.
— Otherwise, availableFlagSbCol is set equal to I.
When availableFlagSbCol is equal to 1, the following applies:
—  The variables numSbX, numSbY, sbWidth, sbHeight and refldxLXSbCol are derived as follows:

numSbX = cbWidth == 3 (8-581)
numSbY = cbHeight >> 3 (8-582)
sbWidth = cbWidth / numSbX (8-583)
sbHeight = cbHeight / numSbY (8-584)
refldxLXSbCol = 0 (8-585)

- For xSbldx = 0..numSbX — 1 and ySbldx =0 .. numSbyY — 1, the motion vectors
mvLXSbCol[ xSbIdx ][ ySbldx ] and prediction list utilization flags
predFlagLXSbCol[ xSbldx ][ ySbldx ] are derived as follows:

—  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 = xCb + xSbldx * sbWidth (8-586)

ySb = yCb + ySbldx * sbHeight (8-587)

—  The location ( xColSb, yColSb ) of the collocated subblock inside ColPic is derived as follows.

xColSb = Clip3( xCtb,

Min( CurPicWidthInSamplesY — I, xCtb + ( 1 << CtbLog2SizeY )+ 3 ),(8-58
8)

xSb + ( tempMv[0] => 4))

yColSb = Clip3( yCtb,

Min( CurPicHeightInSamplesY — 1, yCtb + ( 1 << CtbLog2SizeY )— 1), (8-5
89)

ySb + ( tempMv[1] => 4))

—  The variable currCb specifies the luma coding block covering the current coding subblock inside the
current picture.

—  The variable colCb specifies the luma coding block covering the modified location given by
((xColSb =» 3 ) << 3, (yColSb >> 3 ) << 3 ) inside the ColPic.

—  The luma location ( xColCb, yColCb ) is set equal to the top-left sample of the collocated luma
coding block specified by colCb relative to the top-left luma sample of the collocated picture
specified by ColPic.

—  The derivation process for collocated motion vectors as specified in clause 8.4.2.12 is invoked with
currCh, colCb, ( XColCh, yColCb ), refldxL0 set equal to 0 and sbFlag set equal to 1 as inputs and
the output being assigned to the motion vector of the subblock mvLOSbCol[ xSbldx ][ ySbIdx ] and
availableFlagl 0SbCol.
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—  The derivation process for collocated motion vectors as specified in clause 8.4.2.12 is invoked with
cutrChb, colCb, { XColCb, yColCb ), refldxL1 set equal to 0 and sbFlag set equal to 1 as inputs and
the output being assigned to the motion vector of the subblock mvL 1SbCol[ xSbldx ][ ySbldx ] and
availableFlagl 1SbCol.

—  When availableFlagL0SbCol and availableFlagL1SbCol are both equal to 0, the following applies
for X being 0 and 1:

mvLXSbCol[ xSbIdx ][ ySbldx ] = cttMvLX (8-590)

predFlagLXSbCol[ xSbldx ][ ySbldx ] = ctrPredFlaglX (8-591)

8.4.4.4 Derivation process for subblock-based temporal merging base motion data
Inputs to this process are:

—  the location ( xCtb, yCtb ) of the top-left sample of the luma coding tree block that contains the current
coding block,

—  the location ( xColCtrCb, yColCtrCb ) of the top-left sample of the collocated luma coding block that
covers the below-right center sample.

— the availability flags availableFlagAo, availableFlagA, availableFlagBs, and availableFlagB; of the
neighbouring coding units,

—  the reference indices refldxLXAg, refldxLXA |, refldxLXBy, and refldxLXB of the neighbouring coding
units,

—  the prediction list utilization flags predFlagLXAy, predFlagL XA, predFlagLXBy, and predFlagLXB; of
the neighbouring coding units,

—  the motion vectors in 1/16 fractional-sample accuracy mvLXAy, mvLXA, mvLXBo, and mvLXB; of the
neighbouring coding units.

Outputs of this process are:

—  the motion vectors ctrMvL0 and ctrMvL 1,

—  the prediction list utilization flags ctrPredFlagl.0 and ctrPredFlagLl1,
—  the reference indices ctrRefIdxI.0 and ctrRefIdxL1,

—  the temporal motion vector tempMV,

—  the bi-prediction weight index gbildxSbCol.

The variable tempMov is set as follows:
tempMv[ 0]=0 (8-592)
tempMv[ 1]=0 (8-593)

The variable currPic specifies the current picture.
The variable availableFlagN is set equal to FALSE, and the following applies:
—  When availableFlagA; is equal to 1, the following applies:

— availableFlagN is set equal to TRUE,

- refldXLXN is set equal to refldxL. XA and mvLXN is set equal to mvLXAg, for X being replaced by
Oand 1.

—  When availableFlagN is equal to FALSE and availableFlagL By is equal to 1, the following applies:
— availableFlagN is set equal to TRUE,

—  refldxLXN is set equal to refldxL. XB; and mvLXN is set equal to mvLXBjy, for X being replaced by
Oand l.
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—  When availableFlagN is equal to FALSE and availableFlagBo is equal to 1, the following applies:
— availableFlagN is set equal to TRUE.

—  refldxLXN is set equal to refldxLXB; and mvLXN is set equal to mvLXBy, for X being replaced by
Oand 1.

—  When availableFlagN is equal to FALSE and availableFlagAqis equal to 1, the following applies:
—  availableFlagN is set equal to TRUE.

- refldxLXN is set equal to refldxIL XA; and mvLXN is set equal to mvLXA,, for X being replaced by
Oand 1.

When availableFlagN is equal to TRUE, the following applies:

—  If all of the following conditions are true, tempMV is set equal to mvLIN:
—  predFlagLIN is equal to 1,
—  DiffPicOrderCnt(ColPic, RefPicList1[refldxL IN]) is equal to 0,

—  DiffPicOrderCnt(aPic, currPic) is less than or equal to 0 for every picture aPic in every reference
picture list of the current tile group,

— tile_group_type is equal to B,
—  collocated_from_l0_flag is equal to 0.
—  Otherwise if all of the following conditions are true, tempMYV is set equal to mvLON:
—  predFlagLON is equal to 1,
—  DiffPicOrderCut(ColPic, RefPicListO[refIldxI.ON]) is equal to 0.
The location ( xColCb, yColCb ) of the collocated block inside ColPic is derived as follows.

xColCb = Clip3( xCtb,
Min( CurPicWidthInSamplesY — I, xCtb + ( 1 << CtbLog2SizeY ) +3), (8-594)
xColCtrCb + ( tempMv[0] >> 4))

yColCb = Clip3( yCtb,
Min( CurPicHeightInSamplesY — I, yCtb + ( 1 << CtbLog2SizeY )— 1), (8-595)
yColCtrChb + ( tempMv[1] == 4))

The array colPredMode is set equal to the prediction mode array CuPredMode of the collocated picture
specified by ColPic.

The motion vectors ctrMvLO and ctrMvL1, the prediction list utilization flags ctrPredFlagl0 and
ctrPredFlagL1, and the reference indices ctrRefldxL0 and ctrRefldxL1 are derived as follows:

—  IfcolPredMode[xColCb][yColCb] is equal to MODE_INTER, the following applies:

—  The variable currCb specifies the luma coding block covering ( xCtrCb ,yCtrCb ) inside the current
picture.

—  The variable colCb specifies the luma coding block covering the modified location given by
( (XColCb => 3 ) << 3, ( yColCb »> 3 ) << 3 ) inside the ColPic.

—  The luma location { xColCb, yColCb ) is set equal to the top-left sample of the collocated luma
coding block specified by colCb relative to the top-left luma sample of the collocated picture
specified by ColPic.

—  The gbildxSbCol is set equal to gbildxcolCb.

—  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 is invoked with
currCh, colCb, (xColCb, yColCb), centerRefldxL0, and sbFlag set equal to 1 as inputs and the
output being assigned to ctrMvL0 and ctrPredFlagL0.

—  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 is invoked with
currCh, colCb, (xColCb, yColCb), centerRefldxL1, and sbFlag set equal to | as inputs and the
output being assigned to ctrMvL1 and ctrPredFlagL1.
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Otherwise, the following applies:

ctrPredFlagl0 =0

ctrPredFlagll =0

(8-596)

(8-597)
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8.4.4.2 Derivation process for motion vectors and reference indices in subblock merge mode
Inputs to this process are:

—  aluma 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.
Outputs of this process are:

—  the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numsSbY,
—  the reference indices refldxL0 and refldxL1,

— the  prediction  list  wutilization  flag arrays  predFlagLO[ xSbldx ][ ySbldx ] and
predFlagL 1] xSbldx J[ ySbldx ].

—  the luma subblock motion vector arrays in 1/16 fractional-sample accuracy mvLO[ xSbldx ][ ySbldx ] and
mvL [ xSbIdx J[ ySbldx ] with xSbldx = 0..numSbX — 1, ySbldx = 0..numSbY — 1,

—  the chroma subblock motion vector arrays in 1/32 fractional-sample accuracy mvCLO[ xSbldx ][ ySbldx ]
and mvCL1[ xSbldx ][ ySbldx ] with xSbldx = 0..numSbX — 1, ySbldx = 0..numSbY — I,

—  the bi-prediction weight index gbildx.

The variables numSbX, numSbY and the subblock merging candidate list, subblockMergeCandList are derived
by the following ordered steps:

1. When sps_sbtmvp enabled_flag is equal to 1, the following applies:

—  The derivation process for merging candidates from neighbouring coding units as specified in
clause 8.4.2.3 is invoked with the luma coding block location ( xCb, yCb ), the luma coding
block width cbWidth, the luma coding block height cbHeight and the luma coding block width
as inputs, and the output being the availability flags availableFlagAo, availableFlagAj,
availableFlagBg, availableFlagB; and availableFlagB;, the reference indices refldxLXAo,
refldxLXA;. refldxLXBo, refldxLXB; and refldxLXB:, the prediction list utilization flags
predFlagl XAq, predFlagLXA;, predFlagLXBy. predFlagLXB; and predFlagLXB), and the
motion vectors mvLXAg, mvLXA;, mvLXBo, mvLXB; and mvLXB,, with X being 0 or 1.

— The derivation process for subblock-based temporal merging candidates as specified in
clause 8.4.4.3 is invoked with the luma location ( xCb, yCb ), the luma coding block width
cbWidth, the luma coding block height cbHeight , the availability flags availableFlagAo,
availableFlagA;, availableFlagBo, availableFlagB;, the reference indices refldxLXAq,
refldxXLXA;, refldxL.XBsg, refldxLXB;, the prediction list utilization flags predFlaglLXAq,
predFlagl. XAy, predFlagl. XBg, predFlagl.XB; and the motion vectors mvL.XAq, mvLXA;,
mvLXBo, mvLXBj as inputs and the output being the availability flag availableFlagSbCol, the
number of luma coding subblocks in horizontal direction numSbX and in vertical direction
numSbY, the reference indices refldxLXSbCol, the bi-prediction weight index
gbildxSbCol[ xSbldx ][ ySbldx ], the luma motion vectors mvLXSbCol[ xSbIdx ][ ySbldx ] and
the prediction list wutilization flags predFlagl. XSbCol[ xSbldx ][ ySbldx ]  with
xSbIdx = 0..numSbX — I, ySbIdx =0 .. numSbY — 1 and X being O or 1.

2. When sps_affine_enabled flag is equal to 1, the sample locations (xXNbAo, yNbAg).,
( XNbA1, YNbA;), (xXNbA;, yNbAz), (xNbBg, yNbBg), (XNbBi, yNbB;), (xNbB,, yNbB; ),
( xNbB3, yNbB3 ), and the variables numSbX and numSbY are derived as follows:

( xAo, YA ) =( xCb — 1, yCb + cbHeight ) (8-536)
(xAy, yA;)=(xCb— 1, yCb + cbHeight — 1 ) (8-337)
(XA2, yA2)=(xCb—1,yCb) (8-538)
( xBo, yBo ) = ( XCb + cbWidth , yCb—1) (8-539)
(xB1, yB1 )= ( xCb + cbWidth— 1, yCb— 1) (8-540)
(xBs, yB1)=(xCb—1,yCb—1) (8-541)
(xBs, yB; ) = (xCb, yCb— 1) (8-542)
numSbX = cbWidth >> 2 (8-543)
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numSby = cbHeight >> 2 (8-544)

3. When sps_affine_enabled_flag is equal to 1. the variable availableFlagA is set equal to FALSE and
the following applies for ( xXNbAy, yNbAy ) from ( xNbAo, yNbAy ) to ( xXNbAj, yNbA; ):

— The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring luma location ( xXNbA,, yNbAy )
as inputs, and the output is assigned to the block availability flag availableA,.

—  When availableAy is equal to TRUE and MotionModellde[ xNbA; ][ yNbAy ] is greater than 0
and availableFlagA is equal to FALSE, the following applies:

—  The variable availableFlagA is set equal to TRUE, motionModelldcA is set equal to
MotionModellde[ xXNbAy ][ yNbAy ], ( XxNb, yNb ) is set equal to
( CbPosX[ xNbAy ][ yNbAy ], CbPosY[ xNbAy ][ yNbAx]), nbW is set equal to
CbWidth[ xXNbAy ][ yNbA, ], nbH is set equal to CbHeight[ xNbAy ][ yNbAy ], numCpMv
is set equal to MotionModellde[ xNbAy ][ yNbAy ] + 1, and gbildxA is set equal to
Gbildx[ xNbAy ][ yNbAy ].

—  For X being replaced by either 0 or 1. the following applies:

— When PredFlagL X[ xNbAy ][ yNbAy ] is equal to I, the derivation process for luma affine
control point motion vectors from a neighbouring block as specified in clause 8.4.4.5 is
invoked with the luma coding block location ( xCb, yCb ), the luma coding block width
and height (cbWidth, cbHeight), the neighbouring luma coding block location
( xNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMv as input, the control point motion
vector predictor candidates cpMvVLXA[ cpldx ] with cpldx =0 .. numCpMv —1 as
output.

— The following assignments are made:
predFlagl. XA = PredFlagL X[ xNbAy ][ yNbAy ] (8-545)
refldxL XA = RefldxLX[ xNbAk ][ yNbAk ] (8-546)

4.  When sps_affine _enabled_flag is equal to 1, the variable availableFlagB is set equal to FALSE and
the following applies for ( xXNbB;., yNbBy ) from ( xXNbBg, yNbBy ) to ( xNbB;, yNbB; ):

—  The availability derivation process for a block as specified in clause 6.4.X [Ed. (BB):
Neighbouring blocks availability checking process tbd] is invoked with the current luma location
{ xCurr, yCurr ) set equal to ( XxCb, yCb ) and the neighbouring luma location ( XNbBy, yNbBy )
as inputs, and the output is assigned to the block availability flag availableBy.

—  When availableBy is equal to TRUE and MotionModelldc[ xXNbBy ][ yNbBx« ] is greater than 0
and availableFlagB is equal to FALSE, the following applies:

—  The variable availableFlagB is set equal to TRUE, motionModelldcB is set equal to
MotionModellde[ xNbBy. ][ yNbBy ], ( xNb, yNb ) is set equal to
( CbPosX[ xXNbAB ][ yNbBy ], CbPosY[ xNbB; |[ yNbB,]), nbW is set equal to
CbWidth[ xINbBy ][ yNbB: ]. nbH is set equal to CbHeight[ XNbBy ][ yNbB; ], numCpMv
is set equal to MotionModellde[ xNbBy ][ yNbBy ] + 1, and gbildxB is set equal to
Gbildx[ xXNbBy. ][ yNbBy ].

—  For X being replaced by either 0 or 1, the following applies:

~ When PredFlagLX[ xNbBy ][ yNbB; ] is equal to TRUE, the derivation process for luma
affine control point motion vectors from a neighbouring block as specified in clause
8.4.4.5 is invoked with the luma coding block location ( xCb, yCb ), the luma coding
block width and height (cbWidth, cbHeight), the neighbouring lima coding block location
( xXNb, yNb ), the neighbouring luma coding block width and height (nbW, nbH), and the
number of control point motion vectors numCpMyv as input, the control point motion
vector predictor candidates cpMvLXB[ cpldx ] with cpldx = 0 .. numCpMv — | as output.

— The following assignments are made:

predFlagl XB = PredFlagl X[ xNbBy ][ yNbB; ] (8-547)
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refldxL XB = RefIdxLX[ xNbBy. ][ yNbBy ] (8-348)

5. Whensps_affine_enabled_flag is equal to I, the derivation process for constructed affine control point
motion vector merging candidates as specified in clause 8.4.4.6 is invoked with the luma coding block
location ( xCb, yCb ), the luma coding block width and height (cbWidth, cbHeight), the availability
flags availableAo, availableA;, availableA:, availableBg, availableB,, availableB,, availableB; as
inputs, and the availability flags availableFlagConstK, the reference indices refldxLXConstK,
prediction list utilization flags predFlagLXConstK, motion model indices motionModelldcConstK
and cpMvpLXConstK[ cpldx ] with X being 0 or 1, K=1.6, cpldx=0.2 as outputs and
gbildxConstK is setequal to O with K =1..6..

6.  The initial subblock merging candidate list, subblockMergeCandList, is constructed as follows:

i=0

if( availableFlagSbCol )
subblockMergeCandList[ i++ ] = SbCol

if( availableFlagA && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++]= A

if( availableFlagB && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] =B

if( availableFlagConstl && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const1 (8-549)

if( availableFlagConst2 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const2

if( availableFlagConst3 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const3

if( availableFlagConst4 && i <~ MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const4

if( availableFlagConst5 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const5

if( availableFlagConst6 && i < MaxNumSubblockMergeCand )
subblockMergeCandList[ i++ ] = Const6

7. The variable numCurrMergeCand and numOrigMergeCand are set equal to the number of merging
candidates in the subblockMergeCandList.

8.  When numCurrMergeCand is less than MaxNumSubblockMergeCand, the following is repeated until
numCurtMrgeCand is equal to MaxNumSubblockMergeCand, with mvZero[0] and mvZero[1] both
being equal to 0:

—  The reference indices, the prediction list utilization flags and the motion vectors of zeroCandm with
m equal to ( numCurrMergeCand — numOrigMergeCand ) are derived as follows:
refldxI.0ZeroCand,, = 0 (8-550)
predFlagl. 0ZeroCandm = | (8-351)
cpMvL0ZeroCandy[ 0 ] = mvZero (8-552)
cpMvLO0ZeroCandy[ 1 ] = mvZero (8-553)
cpMvLO0ZeroCandw[ 2 ] = mvZero (8-554)
refldxL.1ZeroCand,, = (tile_group_type == B)?0:-! (8-555)
predFlagl.1ZeroCandn = ( tile_group_type == B)?1:0 (8-556)
cpMvL1ZeroCandy[ 0 ] = mvZero (8-557)
cpMvL1ZeroCandy[ 1 ] = mvZero (8-558)
cpMvL1ZeroCandy[ 2 ] = mvZero (8-559)
motionModelldcZeroCand, = | (8-560)
gbildxZeroCand, =0 (8-361)
—  The candidate zeroCand, with m equal to ( numCurrMergeCand — numOrigMergeCand ) is added at
the end of subblockMergeCandList and numCurrMergeCand is incremented by 1 as follows:
ooooon
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subblockMergeCandList[ numCurrMergeCand++ ] = zeroCandm (8-562)
The variables refldxL0, refldxL1. predFlagLO[ xSbldx ][ ySbldx], predFlagL1[ xSbldx ][ ySbldx ],
mvL0[ xSbldx ][ ySbldx ], mvL1[ xSbldx ][ ySbldx ], mvCLO[ xSbldx ][ ySbldx ], and

mvCL1[ xSbldx ][ ySbldx ] with xSbldx = 0..numSbX — I, ySbldx = 0..numSb¥ — | are derived as follows:

—  If subblockMergeCandList[ merge_subblock_idx[ xCb ][ yCb ]] is equal to SbCol, the bi-prediction
weight index gbildx is set equal to 0 and the following applies with X being 0 or 1:

refldxLX = refldxLXSbCol (8-563)

~  For xSbldx = 0.numSbX ~ I, ySbldx = 0..numSbY¥ — 1, the following applies:

predFlagl X[ xSbldx ][ ¥Sbldx ] = predFlagLXSbCol[ xSbldx }{ ySbldx ] (8-564)
mvLX[ xSbldx ][ ySbldx ][ 0 ] = mvLXSbCol[ xSbldx ][ ySbldx ][ 0] (8-565)
mvLX[ xSbldx ][ ySbldx ][ | ] = mvLXSbCol[ xSbldx ][ ySbldx ][ 1] (8-566)

—  When predFlagL X[ xSbldx ][ ySbldx ], is equal to 1, the derivation process for chroma motion
vectors in clause 8.4.2.13 is invoked with mvLX[ xSbldx ][ ySbldx ] and refldxLX as inputs, and
the output being mvCLX[ xSbldx ][ ySbldx ].

— The following assignment is made for x=XCb ..xCb + cbWidth — 1 and
y =yCb..yCb + cbHeight — 1:

MotionModellde[ x [[y ]=0 (8-567)

—  Otherwise (subblockMergeCandList[ merge_subblock_idx[ xCb ][ yCb ] ] is not equal to SbCol), the
following applies with X being 0 or 1:

— The following assignments are made with N being the candidate at position
merge subblock idx[ xCb ][ yCb ] in the subblock merging candidate list subblockMergeCandList
( N = subblockMergeCandList][ merge subblock idx[ xCb J[yCb]]):

refldxL.X = refldxLXN (8-568)
predFlagl. X[ 0]{ 0 ] = predFlagLXN (8-569)
cpMVLX[ 0] =cpMvLXN[ 0] (8-570)
epMvVLX[ 1 ]=cpMvLXN[ 1 ] (8-571)
epMvLX[ 2 ]=cpMvLXN[ 2] (8-572)
numCpMv = motionModelldxN + | (8-573)
gbildx = gbildxN (8-574)

—  For xSbldx = 0.numSbX — 1, ySbIdx = 0..numSbY — 1, the following applies:
predFlaglL X[ xSbldx ][ ySbldx ] = predFlagLX[ 0][ 0] (8-575)

—  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 8.4.4.9 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[ cpldx ] with cpldx being 0..2, and the number of luma coding subblocks in horizontal
direction numSbX and in vertical direction numSbY as inputs, the luma subblock motion vector array
mvLX[ xSbldx ][ ySbldx ] and the chroma subblock motion vector array mvCLX[ xSbldx ][ ySbldx ]
with xSbIdx = 0..0umSbX — 1, ySbldx = 0 .. numSbY — 1 as outputs.

— The following assignment is made for x=xCb ..xCb + cbWidth— 1 and
y=yCb..yCb + cbHeight — 1:

MotionModellde[ x ][ y ] = numCpMv — 1 (8-576)
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8.4.4.3 Derivation process for subblock-based temporal merging candidates
Inputs to this process are:

—  aluma 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,

—  avariable cbWidth specifying the width of the current coding block in luma samples,
—  avariable cbHeight specifying the height of the current coding block in luma samples.

—  the availability flags availableFlagAo, availableFlagA,, availableFlagBo, and availableFlagB; of the
neighbouring coding units,

—  the reference indices refldxLXAg, refldxL XA, refldxLXBy, and refldxL. XB; of the neighbouring coding
units,

—  the prediction list utilization flags predFlaglL XAo, predFlaglL. XA, predFlagl. XBy, and predFlagl XB; of
the neighbouring coding units,

—  the motion vectors in 1/16 fractional-sample accuracy mvLXAy, mvLXA;, mvLXBg, and mvLXB; of the
neighbouring coding units.

Outputs of this process are:

—  the availability flag availableFlagSbCol,

—  the number of luma coding subblocks in horizontal direction numSbX and in vertical direction numSby,
—  the reference indices refIdxL.0SbCol and refIdxL 1SbCol,

—  the luma motion vectors in 1/16 fractional-sample accuracy mvLOSbCol[ xSbIdx ][ ySbldx ] and
mvL1SbCol[ xSbIdx ][ ySbldx ] with xSbIdx = 0.numSbX — 1, ySbldx =0 .. numSbY — 1,

—  the bi-prediction weight index gbildxSbCol[ xSbIdx ][ ySbldx ], the prediction list utilization flags
predFlagl.0SbCol[ xSbldx ][ ySbIdx ] and predFlagl 1SbCol[ xSblIdx ][ ySbldx ] with
xSbIdx = 0..numSbX — 1, ySbldx =0 .. numSbY — 1.

The availability flag availableFlagSbCol is derived as follows.
—  If one or more of the following conditions is true, availableFlagSbCol is set equal to 0.
— tile_group temporal mvp enable flag is equalto 0.
— sps_sbtmvp_flag is equal to 0.
—  cbWidth is less than 8.
—  cbHeight is less than 8.
—  Otherwise, the following ordered steps apply:

1. The location ( xCtb, yCtb ) of the top-left sample of the luma coding tree block that contains the
current coding block and the location ( xCtr, yCtr ) of the below-right center sample of the current
luma coding block are derived as follows:

xCtb = ( xCb >> CtuLog2Size ) << CtuLog2Size (8-377)
yCtb = ( yCb >> CtuLog2Size ) << CtuLog2Size (8-378)
xCtr =xCb + ( cbWidth / 2) (8-579)
yCtr=yCb + ( cbHeight /2 ) (8-580)

2. The luma location { xColCtrCb, yColCtrCb ) is set equal to the top-left sample of the collocated luma
coding block covering the location given by ( xCtr, yCtr ) inside ColPic relative to the top-left luma
sample of the collocated picture specified by ColPic.

3. The derivation process for subblock-based temporal merging base motion data as specified in
clause 8.4.4.4 is invoked with the location ( xCtb, yCtb ), the location ( xColCtrCb, yColCtrCb ),
the availability flags availableFlagAo, availableFlagA,, availableFlagBo and availableFlagB;, and
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the prediction list utilization flags predFlagLXA,, predFlaglXA;, predFlagLXB, and
predFlagLXB;, and the reference indices refldxLXA,, refldxLXA;, refldxLXBo and refldsLXB;,
and the motion vectors mvLX Ay, mvLXA;, mvLXBo and mvLXB;, with X being 0 and | as inputs
and the motion vectors ctrtMvLX, the prediction list utilization flags ctrPredFlaglL X and the reference
indices ctrRefldxLX of the collocated block, with X being 0 and 1, the bi-prediction weight index
ctrgbildx, and the temporal motion vector tempMYV as outputs.

4. The variable availableFlagSbCol is derived as follows:
~ If both ctrPredFlagL0 and ctrPredFlagL 1 are equal to 0, availableFlagSbCol is set equal to 0.
— Otherwise, availableFlagSbCol is set equal to 1.
When availableFlagSbCol is equal to 1, the following applies:
—  The variables numSbX, numSbY, sbWidth, sbHeight and refldxLXSbCol are derived as follows:

numSbX = cbWidth == 3 (8-381)
numSbY = cbHeight >> 3 (8-582)
sbWidth = cbWidth / numSbX (8-383)
sbHeight = cbHeight / numSbyY (8-584)
refldxLXSbCol = 0 (8-585)

— For xSbIdx = 0..numSbX — | and ySbIdx =0 .. numSbY — |, the motion vectors
mvLXSbCol[ xSbIdx ] ySbldx ] and prediction list utilization flags
predFlagLXSbCol[ xSbldx ][ ySbldx ] are derived as follows:

—  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 = xCb + xSbldx * sbWidth (8-586)

ySb = yCb + ySbldx * sbHeight (8-587)

—  The location ( xColSb, yColSb ) of the collocated subblock inside ColPic is derived as follows.

xColSb = Clip3( xCtb,

Min( CurPicWidthInSamplesY — I, xCtb + (1 << CtbLog2SizeY )+ 3 ),(8-58
8)

xSb + ( tempMv[0] == 4))

yColSb = Clip3( yCtb,

Min( CurPicHeightInSamplesY — 1, yCtb +( 1 << CtbLog2SizeY )— 1), (8-5
89)

ySb + (tempMv[1] >> 4))

—  The variable currCb specifies the luma coding block covering the current coding subblock inside the
current picture.

—  The variable colCb specifies the luma coding block covering the modified location given by
( (xColSb > 3 y <23, ( yColSb == 3 ) << 3 ) inside the ColPic.

—  The luma location ( xColCb, yColCb ) is set equal to the top-left sample of the collocated luma
coding block specified by colCb relative to the top-left luma sample of the collocated picture
specified by ColPic.

—  The gbildxSbCol[ xSbIdx ][ ySbldx ] is set equal to gbildxcolCb.

—  The derivation process for collocated motion vectors as specified in clause 8.4.2.12 is invoked with
currCbh, colCb, ( xColChb, yColCb ), refldxL0 set equal to 0 and sbFlag set equal to 1 as inputs and
the output being assigned to the motion vector of the subblock mvL0OSbCol[ xSbldx ][ ySbldx ] and
availableFlagl 0SbCol.
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—  The derivation process for collocated motion vectors as specified in clause 8.4.2.12 1s invoked with
curtCh, colCb, ( xColCb, yColCb ), refldxL1 set equal to 0 and sbFlag set equal to | as inputs and
the output being assigned to the motion vector of the subblock mvL 1SbCol[ xSbIdx ][ ySbldx ] and
availableFlagL 1 SbCol.

—  When availableFlagL0SbCol and availableFlagL1SbCol are both equal to 0, the following applies
for X being 0 and 1:

mvLXSbCol[ xSbIdx ][ ySbldx ] = ctrMvLX (8-590)
predFlagLXSbCol[ xSbldx ][ ySbldx ] = ctrtPredFlaglX (8-591)
gbildxSbCol [ xSbldx ][ ySbldx ] = ctrgbildx (x-XXX)

8.4.4.4 Derivation process for subblock-based temporal merging base motion data
Inputs to this process are:

—  the location ( xCtb, yCtb ) of the top-left sample of the luma coding tree block that contains the current
coding block,

—  the location ( XColCtrCb, yColCtrCb ) of the top-left sample of the collocated luma coding block that
covers the below-right center sample.

— the availability flags availableFlagAo, availableFlagA;, availableFlagBy, and availableFlagB; of the
neighbouring coding units,

—  the reference indices refldxL XA, refldxL XA, refldxL.XBo. and refldxLXB; of the neighbouring coding
units,

—  the prediction list utilization flags predFlagl. XAy, predFlagl. XA, predFlagLXBy. and predFlagl. XB; of
the neighbouring coding units,

— the motion vectors in 1/16 fractional-sample accuracy mvLXAp, mvLXA;, mvLXBo, and mvLXB; of the
neighbouring coding units.

Outputs of this process are:

—  the motion vectors ctrtMvL0 and ctrMvL1,

—  the prediction list utilization flags ctrPredFlagl.0 and cttPredFlagL1,
—  the reference indices ctrRefIdxL0 and ctrRefIdxL1,

—  the temporal motion vector tempMV,

—  the bi-prediction weight index ctrgbildx.

The variable tempMy is set as follows:
tempMv[ 0]=0 (8-592)
tempMv[ 1 ]=0 (8-593)

The variable currPic specifies the current picture.
The variable availableFlagN is set equal to FALSE, and the following applies:
—  When availableFlagA, is equal to 1, the following applies:

— availableFlagN is set equal to TRUE,

—  refldxL.XN is set equal to refldxI. XAg and mvLXN is set equal to mvL. XAy, for X being replaced by
Oand [.

—  When availableFlagN is equal to FALSE and availableFlagl B, is equal to 1, the following applies:

— availableFlagN is set equal to TRUE,
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—  refldxLXN is set equal to refldxLXB; and mvLXN is set equal to mvLXBy, for X being replaced by
Oand 1.

—  When availableFlagN is equal to FALSE and availableFlagBo is equal to 1, the following applies:
—  availableFlagN is set equal to TRUE.

—  refldxLXN is set equal to refldxLXB; and mvLXN is set equal to mvLXB,, for X being replaced by
Oand 1.

—~  When availableFlagN is equal to FALSE and availableFlagAois equal to 1, the following applies:
—  availableFlagN is set equal to TRUE.

—  refldxLXN is set equal to refldxLXA; and mvLXN is set equal to mvLXA,, for X being replaced by
Oand 1.

When availableFlagN is equal to TRUE, the following applies:

—  If all of the following conditions are true, tempMV is set equal to mvL IN:
—  predFlagLIN is equal to I,
—  DiffPicOrderCnt(ColPic, RefPicList1[refldxLIN]) is equal to 0,

—  DiffPicOrderCat(aPic, currPic) is less than or equal to 0 for every picture aPic in every reference
picture list of the current tile group,

— tile_group_type is equal to B,

—  collocated_from [0 flag is equal to 0.
—  Otherwise if all of the following conditions are true, tempMYV is set equal to mvLON:

—  predFlagl.ON is equal to I,

—  DiffPicOrderCnt(ColPic, RefPicListO[refldxI.ON]) is equal to 0.
The location ( XColCb, yColCb ) of the collocated block inside ColPic is derived as follows.

xColCb = Clip3( xCtb,
Min( CurPicWidthInSamplesY — I, xCtb + ( 1 << CtbLog2SizeY )+ 3 ),(8-59

4)
xColCtrCb + ( tempMv([0] >> 4))

yColCb = Clip3( yCtb,

Min( CurPicHeightInSamplesY — 1, yCtb + ( | << CtbLog2SizeY )— 1), (8-5
95)

yColCtrCb + ( tempMv[1] >> 4))

The array colPredMode is set equal to the prediction mode array CuPredMode of the collocated picture
specified by ColPic.

The motion vectors ctrMvLO and ctrMvL1, the prediction list utilization flags ctrPredFlagl0 and
ctrPredFlagL 1, and the reference indices ctrRefIdxL0 and ctrRefIdxL1 are derived as follows:

—  If colPredMode[xColCb][yColCb] is equal to MODE_INTER, the following applies:

—  The variable currCb specifies the luma coding block covering ( xCtrCb ,yCtrCb ) inside the current
picture.

—  The variable colCb specifies the luma coding block covering the modified location given by
((xColCb >>3 ) << 3, (yColCb > 3 ) << 3 ) inside the ColPic.

—  The luma location { xColCb, yColCb ) is set equal to the top-left sample of the collocated luma
coding block specified by colCb relative to the top-left luma sample of the collocated picture
specified by ColPic.

—  The gbildxSbCol is set equal to ctrgbildx.
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—  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 is invoked with
currCh, colCb, (xColCb, yColCb), centerRefldxL0, and sbFlag set equal to | as inputs and the
output being assigned to ctrMvL0 and ctrPredFlagl 0.

—~  The derivation process for temporal motion vector prediction in subclause 8.4.2.12 is invoked with
cutrChb, colCb, (xColCb, yColCb), centerRefldxL1, and sbFlag set equal to 1 as inputs and the
output being assigned to ctrMvL | and ctrPredFlagL1.

—  Otherwise, the following applies:
ctrPredFlagl.0 =0 (8-596)

ctrPredFlagl i =0 (8-597)
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