[bookmark: _GoBack]Modification to VVC WD are highlighted in yellow below:

	coding_unit( x0, y0, cbWidth, cbHeight, treeType ) {
	Descriptor

		if( slice_type  !=  I ) {
	 

			cu_skip_flag[ x0 ][ y0 ]
	ae(v)

			if( cu_skip_flag[ x0 ][ y0 ] = = 0 )
	 

				pred_mode_flag
	ae(v)

		}
	 

		if( CuPredMode[ x0 ][ y0 ]  = =  MODE_INTRA ) {
	 

			…
	

			if( pcm_flag[ x0 ][ y0 ] ) {
	 

				…
	

			} else {
	 

				if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_LUMA ) {
	 

					if( ( y0 % CtbSizeY )  >  0 )
	 

						intra_luma_ref_idx[ x0 ][ y0 ]
	ae(v)

					if (intra_luma_ref_idx[ x0 ][ y0 ] = = 0)
	 

						intra_luma_angular_mode_flag[ x0 ][ y0 ]
	ae(v)

						if  (intra_luma_angular_mode_flag[ x0 ][ y0 ] = = 0)
	

							intra_luma_planar_flag[ x0 ][ y0 ]
	 ae(v)

					if (intra_luma_ref_idx[ x0 ][ y0 ] != 0 | | intra_luma_angular_mode_flag[ x0 ][ y0 ] != 0) {
	 

						intra_luma_mpm_flag[ x0 ][ y0 ]
	ae(v)

						if( intra_luma_mpm_flag[ x0 ][ y0 ] )
	 

							intra_luma_mpm_idx[ x0 ][ y0 ]
	ae(v)

						else
	 

							intra_luma_mpm_remainder[ x0 ][ y0 ]
	ae(v)

					}
	 

				}
	 

				if( treeType = = SINGLE_TREE  | |  treeType = = DUAL_TREE_CHROMA )
	 

					intra_chroma_pred_mode[ x0 ][ y0 ]
	ae(v)

			}
	 

	…
	

					if( mmvd_flag[ x0 ][ y0 ]  = =  0  &&  merge_subblock_flag[ x0 ][ y0 ]  = =  0 &&
					( cbWidth * cbHeight ) >= 64  &&  cbWidth < 128  &&  cbHeight < 128 ) {
	 

						mh_intra_flag[ x0 ][ y0 ]
	ae(v)

						if( mh_intra_flag[ x0 ][ y0 ] ) {
	 

							intra_luma_angular_mode_flag[ x0 ][ y0 ]
	ae(v)

							if( intra_angular_mode_flag[ x0 ][ y0 ] )
	 

								mh_intra_luma_vert_flag[ x0 ][ y0 ]
	ae(v)

							else
	 

								intra_luma_planar_flag[ x0 ][ y0 ]
	 ae(v)

						}
	 

					}
	 

	
	



intra_luma_angular_mode_flag[ x0 ][ y0 ] equal to 1 specifies that the intra prediction mode for luma samples is angular. intra_luma_angular_mode_flag[ x0 ][ y0 ] equal to  0 specifies that the intra prediction mode for luma samples is not angular. When intra_luma_angular_mode_flag[ x0 ][ y0 ] is not present it is inferred to be equal to 1.
[bookmark: _Hlk533590007]intra_luma_planar_flag[ x0 ][ y0 ] equal to 1 specifies that the intra prediction mode for luma samples is PLANAR. intra_luma_planar_flag[ x0 ][ y0 ] equal to  0 specifies that the intra prediction mode for luma samples is DC. When intra_luma_planar_flag[ x0 ][ y0 ] is not present it is inferred to be equal to 1.


When mh_intra_flag[ x0 ][ y0 ] is equal to 0, the syntax elements intra_luma_mpm_flag[ x0 ][ y0 ], intra_luma_mpm_idx[ x0 ][ y0 ] and intra_luma_mpm_remainder[ x0 ][ y0 ] specify the angular intra prediction mode for luma samples. The array indices x0, y0 specify the location ( x0 , y0 ) of the top-left luma sample of the considered coding block relative to the top-left luma sample of the picture. When intra_luma_angular_mode_flag[ x0 ][ y0 ] is equal to 1 and intra_luma_mpm_flag[ x0 ][ y0 ] is equal to 1, the intra prediction mode is inferred from a neighbouring intra-predicted coding unit according to clause 8.2.2.

mh_intra_luma_vert_flag[ x0 ][ y0 ] equal to 1 specifies that the intra prediction mode for luma samples is INTRA_ANGULAR50. mh_intra_luma_vert_flag[ x0 ][ y0 ] equal to  0 specifies that the intra prediction mode for luma samples is INTRA_ANGULAR18. When intra_luma_vert_flag[ x0 ][ y0 ] is not present it is inferred to be equal to 0.

When mh_intra_flag[ x0 ][ y0 ] is equal to 1, the syntax elements intra_luma_angular_mode_flag[ x0 ][ y0 ], mh_intra_luma_vert_flag[ x0 ][ y0 ], and intra_luma_planar_flag[ x0 ][ y0 ] specify the intra prediction mode for luma samples used in combined inter-picture merge and intra-picture prediction. The array indices x0, y0 specify the location ( x0 , y0 ) of the top-left luma sample of the considered coding block relative to the top-left luma sample of the picture. The intra prediction mode IntraPredModeY is derived as follows:
if ( intra_angular_mode_flag[ x0 ][ y0 ] != 0 ) {
	IntraPredModeY = ( mh_intra_luma_vert_flag[ x0 ][ y0 ] )? INTRA_ANGULAR50 : INTRA_ANGULAR18
} else {
	IntraPredModeY = ( intra_luma_planar_flag[ x0 ][ y0 ] )? INTRA_PLANAR : INTRA_DC
}

[bookmark: _Ref522182246][bookmark: _Toc533101943]8.2.2 Derivation process for luma intra prediction mode
Input to this process are:
· a luma location ( xCb , yCb ) specifying 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.
In this process, the luma intra prediction mode IntraPredModeY[ xCb ][ yCb ] is derived.
Table 8‑1 specifies the value for the intra prediction mode IntraPredModeY[ xCb ][ yCb ] and the associated names.
[bookmark: _Ref521602371][bookmark: _Toc415476444][bookmark: _Toc423602485][bookmark: _Toc423602659][bookmark: _Toc462913537]Table 8‑1 – Specification of intra prediction mode and associated names
	Intra prediction mode
	Associated name

	0
	INTRA_PLANAR

	1
	INTRA_DC

	2..66
	INTRA_ANGULAR2..INTRA_ANGULAR66

	81..83
	INTRA_LT_CCLM, INTRA_L_CCLM, INTRA_T_CCLM


NOTE – : The intra prediction modes INTRA_LT_CCLM, INTRA_L_CCLM and INTRA_T_CCLM are only applicable to chroma components.
IntraPredModeY[ xCb ][ yCb ] is derived by the following ordered steps:
1. The neighbouring locations ( xNbA, yNbA ) and ( xNbB, yNbB ) are set equal to ( xCb − 1, yCb + cbHeight − 1 ) and ( xCb + cbWidth − 1, yCb − 1 ), respectively.
2. For X being replaced by either A or B, the variables candIntraPredModeX are derived as follows:
· 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 location ( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location ( xNbY, yNbY ) set equal to ( xNbX, yNbX ) as inputs, and the output is assigned to availableX.
· The candidate intra prediction mode candIntraPredModeX is derived as follows:
· If one or more of the following conditions are true, candIntraPredModeX is set equal to INTRA_PLANAR.
· The variable availableX is equal to FALSE.
· CuPredMode[ xNbX ][ yNbX ] is not equal to MODE_INTRA and mh_intra_flag[ xNbX ][ yNbX ] is not equal to 1.
· pcm_flag[ xNbX ][ yNbX ] is equal to 1.
· X is equal to B and yCb − 1 is less than ( ( yCb  >>  CtbLog2SizeY )  <<  CtbLog2SizeY ).
· Otherwise, candIntraPredModeX is set equal to IntraPredModeY[ xNbX ][ yNbX ].
3. The candModeList[ x ] with x = 0..5 is derived as follows:
· If candIntraPredModeB is equal to candIntraPredModeA and candIntraPredModeA is greater than INTRA_DC, candModeList[ x ] with x = 0..5 is derived as follows:
· If IntraLumaRefLineIdx[ xCb ][ yCb ] is equal to 0, the following applies:
candModeList[ 0 ] = candIntraPredModeA	(8‑4)
candModeList[ 1 ] = INTRA_PLANAR	(8‑5)
candModeList[ 2 ] = INTRA_DC		(8‑6)
candModeList[ 3 ] = 2 + ( ( candIntraPredModeA + 61 ) % 64 )	(8‑7)
candModeList[ 4 ] = 2 + ( ( candIntraPredModeA − 1 ) % 64 )	(8‑8)
candModeList[ 5 ] = 2 + ( ( candIntraPredModeA + 60 ) % 64 )	(8‑9)
· Otherwise (IntraLumaRefLineIdx[ xCb ][ yCb ] is not equal to 0), the following applies:
candModeList[ 0 ] = candIntraPredModeA	(8‑10)
candModeList[ 1 ] = 2 + ( ( candIntraPredModeA + 61 ) % 64 )	(8‑11)
candModeList[ 2 ] = 2 + ( ( candIntraPredModeA − 1 ) % 64 )	(8‑12)
candModeList[ 3 ] = 2 + ( ( candIntraPredModeA + 60 ) % 64 )	(8‑13)
candModeList[ 4 ] = 2 + ( candIntraPredModeA % 64 )	(8‑14)
candModeList[ 5 ] = 2 + ( ( candIntraPredModeA + 59 ) % 64 )	(8‑15)
· Otherwise if candIntraPredModeB is not equal to candIntraPredModeA and candIntraPredModeA or candIntraPredModeB is greater than INTRA_DC, the following applies:
· The variables minAB and maxAB are derived as follows:
minAB = Min( candIntraPredModeA, candIntraPredModeB )	(8‑16)
maxAB = Max( candIntraPredModeA, candIntraPredModeB )	(8‑17)
· If candIntraPredModeA and candIntraPredModeB are both greater than INTRA_DC, candModeList[ x ] with x = 0..5 is derived as follows:
candModeList[ 0 ] = candIntraPredModeA	(8‑18)
candModeList[ 1 ] = candIntraPredModeB	(8‑19)
· If IntraLumaRefLineIdx[ xCb ][ yCb ] is equal to 0, the following applies:
candModeList[ 2 ] = INTRA_PLANAR	(8‑20)
candModeList[ 3 ] = INTRA_DC		(8‑21)
· If maxAB − minAB is in the range of 2 to 62, inclusive, the following applies:
candModeList[ 4 ] = 2 + ( ( maxAB + 61 ) % 64 )	(8‑22)
candModeList[ 5 ] = 2 + ( ( maxAB − 1 ) % 64 )	(8‑23)
· Otherwise, the following applies:
candModeList[ 4 ] = 2 + ( ( maxAB + 60 ) % 64 )	(8‑24)
candModeList[ 5 ] = 2 + ( ( maxAB ) % 64 )	(8‑25)
· Otherwise (IntraLumaRefLineIdx[ xCb ][ yCb ] is not equal to 0), the following applies:
· If maxAB − minAB is equal to 1, the following applies:
candModeList[ 2 ] = 2 + ( ( minAB + 61 ) % 64 )	(8‑26)
candModeList[ 3 ] = 2 + ( ( maxAB − 1 ) % 64 )	(8‑27)
candModeList[ 4 ] = 2 + ( ( minAB + 60 ) % 64 )	(8‑28)
candModeList[ 5 ] = 2 + ( maxAB % 64 )	(8‑29)
· Otherwise if maxAB − minAB is equal to 2, the following applies:
candModeList[ 2 ] = 2 + ( ( minAB − 1 ) % 64 )	(8‑30)
candModeList[ 3 ] = 2 + ( ( minAB + 61 ) % 64 )	(8‑31)
candModeList[ 4 ] = 2 + ( ( maxAB − 1 ) % 64 )	(8‑32)
candModeList[ 5 ] = 2 + ( ( minAB + 60 ) % 64 )	(8‑33)
· Otherwise if maxAB − minAB is greater than 61, the following applies:
candModeList[ 2 ] = 2 + ( ( minAB − 1 ) % 64 )	(8‑34)
candModeList[ 3 ] = 2 + ( ( maxAB + 61 ) % 64 )	(8‑35)
candModeList[ 4 ] = 2 + ( minAB % 64 )	(8‑36)
candModeList[ 5 ] = 2 + ( ( maxAB + 60 ) % 64 )	(8‑37)
· Otherwise, the following applies:
candModeList[ 2 ] = 2 + ( ( minAB + 61 ) % 64 )	(8‑38)
candModeList[ 3 ] = 2 + ( ( minAB − 1 ) % 64 )	(8‑39)
candModeList[ 4 ] = 2 + ( ( maxAB + 61 ) % 64 )	(8‑40)
candModeList[ 5 ] = 2 + ( ( maxAB − 1 ) % 64 )	(8‑41)
· Otherwise (candIntraPredModeA or candIntraPredModeB is greater than INTRA_DC), candModeList[ x ] with x = 0..5 is derived as follows:
· If IntraLumaRefLineIdx[ xCb ][ yCb ] is equal to 0, the following applies:
candModeList[ 0 ] = candIntraPredModeA	(8‑42)
candModeList[ 1 ] = candIntraPredModeB	(8‑43)
candModeList[ 2 ] = 1 − minAB		(8‑44)
candModeList[ 3 ] = 2 + ( ( maxAB + 61 ) % 64 )	(8‑45)
candModeList[ 4 ] = 2 + ( ( maxAB − 1 ) % 64 )	(8‑46)
candModeList[ 5 ] = 2 + ( ( maxAB + 60 ) % 64 )	(8‑47)
· Otherwise (IntraLumaRefLineIdx[ xCb ][ yCb ] is not equal to 0), the following applies:
candModeList[ 0 ] = maxAB		(8‑48)
candModeList[ 1 ] = 2 + ( ( maxAB + 61 ) % 64 )	(8‑49)
candModeList[ 2 ] = 2 + ( ( maxAB − 1 ) % 64 )	(8‑50)
candModeList[ 3 ] = 2 + ( ( maxAB + 60 ) % 64 )	(8‑51)
candModeList[ 4 ] = 2 + ( maxAB % 64 )	(8‑52)
candModeList[ 5 ] = 2 + ( ( maxAB + 59 ) % 64 )	(8‑53)
· Otherwise, the following applies:
· If IntraLumaRefLineIdx[ xCb ][ yCb ] is equal to 0, the following applies:
candModeList[ 0 ] = candIntraPredModeA	(8‑54)
candModeList[ 1 ] = ( candModeList[0]  = =  INTRA_PLANAR )  ?  INTRA_DC  :  	(8‑55) 
		INTRA_PLANAR
candModeList[ 2 ] = INTRA_ANGULAR50	(8‑56)
candModeList[ 3 ] = INTRA_ANGULAR18	(8‑57)
candModeList[ 4 ] = INTRA_ANGULAR46	(8‑58)
candModeList[ 5 ] = INTRA_ANGULAR54	(8‑59)
· Otherwise (IntraLumaRefLineIdx[ xCb ][ yCb ] is not equal to 0), the following applies:
candModeList[ 0 ] = INTRA_ANGULAR50	(8‑60)
candModeList[ 1 ] = INTRA_ANGULAR18	(8‑61)
candModeList[ 2 ] = INTRA_ANGULAR2	(8‑62)
candModeList[ 3 ] = INTRA_ANGULAR34	(8‑63)
candModeList[ 4 ] = INTRA_ANGULAR66	(8‑64)
candModeList[ 5 ] = INTRA_ANGULAR26	(8‑65)
4. IntraPredModeY[ xCb ][ yCb ] is derived by applying the following procedure:
· If intra_luma_mpm_flag[ xCb ][ yCb ] is equal to 1, the IntraPredModeY[ xCb ][ yCb ] is set equal to  candModeList[ intra_luma_mpm_idx[ xCb ][ yCb ] ].
· Otherwise, IntraPredModeY[ xCb ][ yCb ] is derived by applying the following ordered steps:
1. When candModeList[ i ] is greater than candModeList[ j ] for i = 0..4 and for each i, j = ( i + 1 )..5, both values are swapped as follows:
( candModeList[ i ], candModeList[ j ] ) = Swap( candModeList[ i ], candModeList[ j ] )	(8‑66)
2. IntraPredModeY[ xCb ][ yCb ] is derived by the following ordered steps:
i. IntraPredModeY[ xCb ][ yCb ] is set equal to ( intra_luma_mpm_remainder[ xCb ][ yCb ] + 2 ).
ii. For i equal to 0 to 5, inclusive, when IntraPredModeY[ xCb ][ yCb ] is greater than or equal to candModeList[ i ], the value of IntraPredModeY[ xCb ][ yCb ] is incremented by one.
The variable IntraPredModeY[ x ][ y ] with  x = xCb..xCb + cbWidth − 1 and y = yCb..yCb + cbHeight − 1 is set to be equal to IntraPredModeY[ xCb ][ yCb ].

[bookmark: _Ref531882744][bookmark: _Ref532491373][bookmark: _Toc533101951]8.3.5 Derivation process for intra prediction mode in combined merge and intra prediction
Input to this process are:
· a luma location ( xCb , yCb ) specifying 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.
In this process, the intra prediction mode IntraPredModeY[ xCb ][ yCb ] is derived by the following ordered steps:
1. The neighbouring locations ( xNbA, yNbA ) and ( xNbB, yNbB ) are set equal to ( xCb − 1, yCb ) and ( xCb, yCb − 1 ), respectively.
2. For X being replaced by either A or B, the variables candIntraPredModeX are derived as follows:
· 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 location ( xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location ( xNbY, yNbY ) set equal to ( xNbX, yNbX ) as inputs, and the output is assigned to availableX.
· The candidate intra prediction mode candIntraPredModeX is derived as follows:
· If one or more of the following conditions are true, candIntraPredModeX is set equal to INTRA_DC.
· The variable availableX is equal to FALSE.
· CuPredMode[ xNbX ][ yNbX ] is not equal to MODE_INTRA and mh_intra_flag[ xNbX ][ yNbX ] is not equal to 1.
· X is equal to B and yCb − 1 is less than ( ( yCb  >>  CtbLog2SizeY )  <<  CtbLog2SizeY ).
· Otherwise, candIntraPredModeX is derived as follows:
· If IntraPredModeY[ xNbX ][ yNbX ] is greater than INTRA_ANGULAR34, candIntraPredModeX is set equal to INTRA_ANGULAR50.
· Otherwise, if IntraPredModeY[ xNbX ][ yNbX ] is less than or equal to INTRA_ANGULAR34 and IntraPredModeY[ xNbX ][ yNbX ] is greater than INTRA_DC, candIntraPredModeX is set equal to INTRA_ANGULAR18.
· Otherwise, candIntraPredModeX is set equal to IntraPredModeY[ xNbX ][ yNbX ].
3. The candidate mode list candModeList[ x ] with x = 0..2 is derived as follows:
· If candIntraPredModeB is equal to candIntraPredModeA, the following applies:
· If candIntraPredModeA is less than 2 (i.e., equal to INTRA_PLANAR or INTRA_DC), candModeList[ x ] with x = 0..2 is derived as follows:
candModeList[ 0 ] = INTRA_PLANAR	(8‑640)
candModeList[ 1 ] = INTRA_DC		(8‑641)
candModeList[ 2 ] = INTRA_ANGULAR50	(8‑642)
· Otherwise, candModeList[ x ] with x = 0..2 is derived as follows:
candModeList[ 0 ] = candIntraPredModeA	(8‑643)
candModeList[ 1 ] = INTRA_PLANAR	(8‑644)
candModeList[ 2 ] = INTRA_DC		(8‑645)
· Otherwise (candIntraPredModeB is not equal to candIntraPredModeA), the following applies:
· candModeList[ 0 ] and candModeList[ 1 ] are derived as follows:
candModeList[ 0 ] = candIntraPredModeA	(8‑646)
candModeList[ 1 ] = candIntraPredModeB	(8‑647)
· If neither of candModeList[ 0 ] and candModeList[ 1 ] is equal to INTRA_PLANAR, candModeList[ 2 ] is set equal to INTRA_PLANAR,
· Otherwise, if neither of candModeList[ 0 ] and candModeList[ 1 ] is equal to INTRA_DC, candModeList[ 2 ] is set equal to INTRA_DC,
· Otherwise, candModeList[ 2 ] is set equal to INTRA_ANGULAR50.
4. The following process is applied to update candModeList:
· If cbHeight is greater than 2 * cbWidth and one of candModeList[ x ], with x = 0..2 is equal to INTRA_ANGULAR50, the coressponding candModeList[ x ] is replaced with candIntraPredModeC, which is derived as follows:
· If none of candModeList[ x ], with x = 0..2 is equal to INTRA_PLANAR, candIntraPredModeC is set equal to INTRA_PLANAR.
· Otherwise, if none of candModeList[ x ], x = 0..2 is equal to INTRA_DC, candIntraPredModeC is set equal to INTRA_DC.
· Otherwise, if none of candModeList[ x ], with x = 0..2 is equal to INTRA_ANGULAR50, candIntraPredModeC is set equal to INTRA_ANGULAR50.
· Otherwise (none of candModeList[ x ], x = 0..2 is equal to INTRA_ANGULAR18). candIntraPredModeC is set equal to INTRA_ANGULAR18.
· Otherwise, if cbWidth is greater than 2 * cbHeight and if one of candModeList[ x ], with x = 0..2 is equal to INTRA_ANGULAR18, the coressponding candModeList[ x ] is replaced with candIntraPredModeC, which is derived as follows:
· If none of candModeList[ x ], with x = 0..2 is equal to INTRA_PLANAR, candIntraPredModeC is set equal to INTRA_PLANAR.
· Otherwise, if none of candModeList[ x ], x = 0..2 is equal to INTRA_DC, candIntraPredModeC is set equal to INTRA_DC.
· Otherwise, if none of candModeList[ x ], with x = 0..2 is equal to INTRA_ANGULAR50, candIntraPredModeC is set equal to INTRA_ANGULAR50.
· Otherwise (none of candModeList[ x ], x = 0..2 is equal to INTRA_ANGULAR18). candIntraPredModeC is set equal to INTRA_ANGULAR18.
5. IntraPredModeY[ xCb ][ yCb ] is derived by applying the following procedure:
· If mh_intra_luma_mpm_flag[ xCb ][ yCb ] is equal to 1, IntraPredModeY[ xCb ][ yCb ] is set equal to  candModeList[ intra_luma_mpm_idx[ xCb ][ yCb ] ].
· Otherwise, IntraPredModeY[ xCb ][ yCb ] is set to equal to candIntraPredModeC, which is derived as follows:
· If none of candModeList[ x ], with x = 0..2 is equal to INTRA_PLANAR, candIntraPredModeC is set equal to INTRA_PLANAR.
· Otherwise, if none of candModeList[ x ], x = 0..2 is equal to INTRA_DC, candIntraPredModeC is set equal to INTRA_DC.
· Otherwise, if none of candModeList[ x ], with x = 0..2 is equal to INTRA_ANGULAR50, candIntraPredModeC is set equal to INTRA_ANGULAR50.
· Otherwise (none of candModeList[ x ], x = 0..2 is equal to INTRA_ANGULAR18). candIntraPredModeC is set equal to INTRA_ANGULAR18.
The variable IntraPredModeY[ x ][ y ] with x = xCb..xCb + cbWidth − 1 and y = yCb..yCb + cbHeight − 1 is set to be equal to IntraPredModeY[ xCb ][ yCb ]. 

	[bookmark: _Ref348982529][bookmark: _Ref348982525][bookmark: _Toc415476494][bookmark: _Toc423602544][bookmark: _Toc423602718][bookmark: _Toc501130619][bookmark: _Toc503770627]Table 9‑4 – Syntax elements and associated binarizations

	Syntax structure
	Syntax element
	Binarization

	
	
	Process
	Input parameters

	coding_unit( )
	cu_skip_flag[ ][ ]
	FL
	cMax = 1

	
	pred_mode_flag
	FL
	cMax = 1

	
	pcm_flag[ ][ ]
	FL
	cMax = 1

	
	intra_luma_ref_idx[ ][ ]
	TR
	cMax = 2, cRiceParam = 0

	
	intra_luma_angular_mode_flag[ ][ ]
	FL
	cMax = 1

	
	intra_luma_planar_flag[ ][ ]
	FL
	cMax = 1

	
	intra_luma_mpm_flag[ ][ ]
	FL
	cMax = 1

	
	intra_luma_mpm_idx[ ][ ]
	TR
	cMax = 5, cRiceParam = 0

	
	intra_luma_mpm_remainder[ ][ ]
	TB
	cMax = 60 58

	
	intra_chroma_pred_mode[ ][ ]
	9.5.3.7
	-

	
	merge_flag[ ][ ]
	FL
	cMax = 1

	
	inter_pred_idc[ x0 ][ y0 ]
	9.5.3.8
	cbWidth, cbHeight

	merge_data( )
	mmvd_flag[ ][ ]
	FL
	cMax = 1

	
	mmvd_merge_flag[ ][ ]
	FL
	cMax = 1

	
	mmvd_distance_idx[ ][ ]
	TR
	cMax = 7, cRiceParam = 0

	
	mmvd_direction_idx[ ][ ]
	FL
	cMax = 3

	
	mh_intra_flag[ ][ ]
	FL
	cMax = 1

	
	mh_intra_luma_vert_flag[ ][ ]
	FL
	cMax = 1

	
	mh_intra_luma_mpm_flag[ ][ ]
	FL
	cMax = 1

	
	mh_intra_luma_mpm_idx[ ][ ]
	TR
	cMax = 2, cRiceParam = 0

	
	merge_subblock_flag[ ][ ]
	FL
	cMax = 1

	
	merge_subblock_idx[ ][ ]
	TR
	cMax = MaxNumSubblockMergeCand − 1, cRiceParam = 0



	[bookmark: _Ref348982591][bookmark: _Toc415476499][bookmark: _Toc423602549][bookmark: _Toc423602723][bookmark: _Toc501130624][bookmark: _Toc510795549]Table 9‑10 – Assignment of ctxInc to syntax elements with context coded bins

	Syntax element
	binIdx

	
	0
	1
	2
	3
	4
	>=  5

	end_of_slice_flag
	terminate
	na
	na
	na
	na
	na

	alf_ctb_flag[ ][ ][ ]
	0..8
(clause 9.5.4.2.2)
	na
	na
	na
	na
	na

	sao_merge_left_flag
	0
	na
	na
	na
	na
	na

	sao_merge_up_flag
	0
	na
	na
	na
	na
	na

	sao_type_idx_luma
	0
	bypass
	na
	na
	na
	na

	sao_type_idx_chroma
	0
	bypass
	na
	na
	na
	na

	..
	..
	..
	..
	..
	..
	..

	pcm_flag[ ][ ]
	terminate
	na
	na
	na
	na
	na

	intra_luma_ref_idx[ ][ ]
	0
	1
	2
	na
	na
	na

	intra_luma_angular_mode_flag[ ][ ]
	When mh_intra_flag[ ][ ] is equal to 0, ctxInc is between 0..4 and derived per clause a.b.c.d.e.
When mh_intra_flag[ ][ ] is equal to 1, ctxInc is ( cbWidth > 2*cbHeight || cbHeight > 2*cbWidth) ? 5 : 6
	na
	na
	na
	na
	na

	intra_luma_planar_flag[ ][ ]
	mh_intra_flag[ ][ ] ? 0 : 1
	na
	na
	na
	na
	na

	intra_luma_mpm_flag[ ][ ]
	0
	na
	na
	na
	na
	na

	intra_luma_mpm_idx[ ][ ]
	Bypass
	bypass
	bypass
	bypass
	bypass
	na

	intra_luma_mpm_remainder[ ][ ]
	Bypass
	bypass
	bypass
	bypass
	bypass
	bypass

	..
	..
	..
	..
	..
	..
	..

	merge_idx[ ][ ]
	0
	bypass
	bypass
	bypass
	bypass
	na

	mh_intra_flag[ ][ ]
	0
	na
	na
	na
	na
	na

	mh_intra_luma_vert_flag[ ][ ]
	bypass
	na
	na
	na
	na
	na

	mh_intra_luma_mpm_flag[ ][ ]
	0
	na
	na
	na
	na
	na

	mh_intra_luma_mpm_idx[ ][ ]
	Bypass
	bypass
	na
	na
	na
	na

	…
	…
	…
	…
	…
	…
	…



[bookmark: _Ref531882307]a.b.c.d.e Derivation process of ctxInc using left, left-bottom, above and above-right syntax elements
Input to this process is the luma location ( x0, y0 ) specifying the top-left luma sample of the current luma block relative to the top-left sample of the current picture, the colour component cIdx, the current coding quadtree depth cqDepth, and the width and the height of the current coding block in luma samples cbWidth and cbHeight.
Output of this process is ctxInc.
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 location ( xCurr, yCurr ) set equal to ( x0, y0 ) and the neighbouring location ( xNbY, yNbY ) set equal to ( x0 − 1, y0 ) as inputs, and the output is assigned to availableL.
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 location ( xCurr, yCurr ) set equal to ( x0, y0 ) and the neighbouring location ( xNbY, yNbY ) set equal to ( x0 − 1, y0 + cbHeight − 1 ) as inputs, and the output is assigned to availableLB.
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 location ( xCurr, yCurr ) set equal to ( x0, y0 ) and the neighbouring location ( xNbY, yNbY ) set equal to ( x0, y0 − 1 ) as inputs, and the output is assigned to availableA.
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 location ( xCurr, yCurr ) set equal to ( x0, y0 ) and the neighbouring location ( xNbY, yNbY ) set equal to ( x0 + cbWidth − 1, y0 − 1 ) as inputs, and the output is assigned to availableAR.
The same CTU checking process for a block as specified in clause 6.Y.X [Same CTU checking process tbd] is invoked with the location ( xCurr, yCurr ) set equal to ( x0, y0 ) and the neighbouring location ( xNbY, yNbY ) set equal to ( x0, y0 − 1 ) as inputs, and the output is assigned to sameCtuA.
The same CTU checking process for a block as specified in clause 6.Y.X [Same CTU checking process tbd] is invoked with the location ( xCurr, yCurr ) set equal to ( x0, y0 ) and the neighbouring location ( xNbY, yNbY ) set equal to ( x0 + cbWidth − 1, y0 − 1 ) as inputs, and the output is assigned to sameCtuAR.
The assignment of ctxInc is specified as follows with condL, condLB, condA and condAR for the syntax elements intra_luma_angular_mode_flag[ x0 ][ y0 ] specified in Table 9-xx:
ctxInc = ( condL  &&  availableL ) + ( condLB  &&  availableLB ) + ( condA  &&  availableA && sameCtuA ) + ( condAR  &&  availableAR && sameCtuAR )	(9‑yy)
[bookmark: _Ref307236174][bookmark: _Ref291609253][bookmark: _Toc353881873]Table 9‑xx – Specification of ctxInc using left, left-bottom, above and above-right syntax elements
	Syntax element
	condL
	condLB
	condA
	condAR

	intra_luma_angular_mode_flag[ x0 ][ y0 ]
	CuPredMode[ xNbL ][ yNbL ] is equal to MODE_INTRA && intra_luma_angular_mode_flag[ xNbL ][ yNbL ] is equal to 1
	CuPredMode[ xNbLB ][ yNbLB ] is equal to MODE_INTRA && intra_luma_angular_mode_flag[ xNbLB ][ yNbLB ] is equal to 1
	CuPredMode[ xNbA ][ yNbA ] is equal to MODE_INTRA && intra_luma_angular_mode_flag[ xNbA ][ yNbA ] is equal to 1
	CuPredMode[ xNbAR ][ yNbAR ] is equal to MODE_INTRA && intra_luma_angular_mode_flag[ xNbAR ][ yNbAR ] is equal to 1
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