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Abstract
This contribution provides additional functionality on top of JVET-S0072 and JVET-S0136. It is proposed to disable smoothing operations in intra prediction process by introducing HLS flags. The difference with JVET-S0072 and JVET-S0136 is in two aspects. The 1st aspect consists in disabling both reference sample filter and smoothing interpolation filter (one of the two interpolation filters used for angular prediction) for computer-generated content. The 2nd aspect addresses the problem of mixed content support. It is proposed to introduce additional flags to have a mechanism for disabling smoothing operations subject to content type (sensor-generated or computer-generated) on slice level.
Proposal 
Similarly to [1] and [2], proposal is aimed at disabling smoothing mechanisms of intra prediction. Details of the proposal could be found in Section “Specification text changes”.
Specification text changes 
Changes to the specification [3] are highlighted by yellow.
7.3.2.3	Sequence parameter set RBSP syntax

	seq_parameter_set_rbsp( ) {
	Descriptor

	…
	

		sps_isp_enabled_flag
	u(1)

		sps_mrl_enabled_flag
	u(1)

		sps_mip_enabled_flag
	u(1)

		sps_intra_smoothing_disabled_flag
	u(1)

	if (!sps_ intra_smoothing_disabled_flag)
	

	{
	

	sps intra_smoothing_disabled_present_in_sh_flag
	u(1)

	}
	

	…
	


…

7.3.7.1	General slice header syntax
	slice_header( ) {
	Descriptor

		sh_picture_header_in_slice_header_flag
	u(1)

		if( sh_picture_header_in_slice_header_flag )
	

			picture_header_structure( )
	

		if( sps_subpic_info_present_flag )
	

			sh_subpic_id
	u(v)

		if( ( pps_rect_slice_flag  &&  NumSlicesInSubpic[ CurrSubpicIdx ] > 1 )  | |
			( !pps_rect_slice_flag  &&  NumTilesInPic > 1 ) )
	

			sh_slice_address
	u(v)

		for( i = 0; i < NumExtraShBits; i++ )
	

			sh_extra_bit[ i ]
	u(1)

		if( !pps_rect_slice_flag  &&  NumTilesInPic − sh_slice_address > 1 )
	

			sh_num_tiles_in_slice_minus1
	ue(v)

		if( ph_inter_slice_allowed_flag )
	

			sh_slice_type
	ue(v)

	…
	

		if(sps_intra_smoothing_disabled_present_in_sh_flag) {
	

	sh_intra_smoothing_disabled_flag
	u(1)

		}
	

	…
	



7.4.3.3	Sequence parameter set RBSP semantics
…
sps_ibc_enabled_flag equal to 1 specifies that the IBC prediction mode is enabled and may be used in decoding of pictures in the CLVS. sps_ibc_enabled_flag equal to 0 specifies that the IBC prediction mode is disabled and not used in decoding of pictures in the CLVS. When sps_ibc_enabled_flag is not present, it is inferred to be equal to 0.
sps_intra_smoothing_disabled_flag equal to 1 specifies that non-smoothing intra interpolation filter is used (DCT_IF) and reference sample filtering is not performed and PDPC is not performed for any block in pictures of the CLCS. sps_intra_smoothing_disabled_flag equal to 0 specifies that decision on reference sample filtering and selection of intra interpolation filter being smoothing or non-smoothing and decision of whether PDPC is performed is defined by the value of intra prediction mode. When not present, the value of sps_intra_smoothing_disabled_flag is inferred to be 0.
sps_intra_smoothing_disabled_present_in_sh_flag equal to 1 specifies that sh_intra_smoothing_disabled_flag is signalled in a slice header. sps_intra_smoothing_disabled_present_in_sh_flag equal to 0 specifies that sh_intra_smoothing_disabled_flag is not signalled in a slice header. When sps_intra_smoothing_disabled_present_in_sh_flag is not present it is inferred to 0.
…
7.4.8	Slice header semantics
7.4.8.1	General slice header semantics
…
sh_intra_smoothing_disabled_flag equal to 1 specifies that non-smoothing intra interpolation filter is used (DCT_IF) and reference sample filtering is not performed and PDPC is not performed for any coding block in a slice. sh_intra_smoothing_disabled_flag equal to 0 specifies that decision on reference sample filtering and selection of intra interpolation filter being smoothing or non-smoothing and decision of whether PDPC is performed is defined by the value of intra prediction mode. When not present, the value of sh_intra_smoothing_disabled_flag is inferred to sps_intra_smoothing_disabled_flag.
sh_alf_enabled_flag equal to 1 specifies that adaptive loop filter is enabled and may be applied to Y, Cb, or Cr colour component in a slice. sh_alf_enabled_flag equal to 0 specifies that adaptive loop filter is disabled and not applied for all colour components in a slice. When not present, the value of sh_alf_enabled_flag is inferred to be equal to ph_alf_enabled_flag.

8.4.5.2.5	General intra sample prediction
…
The variable refFilterFlag is derived as follows:
· If predModeIntra is equal to 0, −14, −12, −10, −6, 2, 34, 66, 72, 76, 78, or 80 and sh_intra_smoothing_disable_flag is equal to 0,  refFilterFlag is set equal to 1.
· Otherwise, refFilterFlag is set equal to 0.
…
When all of the following conditions are true, the position-dependent prediction sample filtering process specified in clause 8.4.5.2.14 is invoked with the intra prediction mode predModeIntra, the transform block width nTbW, the transform block height nTbH, the predicted samples predSamples[ x ][ y ], with x = 0..nTbW − 1, y = 0..nTbH − 1, the reference sample width refW, the reference sample height refH, and the reference samples p[ x ][ y ], with x = −1, y = −1..refH − 1 and x = 0..refW − 1, y = −1 as inputs, and the output is the modified predicted sample array predSamples:
· sh_intra_smoothing_disabled_flag is equal to 0
· nTbW is greater than or equal to 4 and nTbH is greater than or equal to 4
· refIdx is equal to 0 or cIdx is not equal to 0
· BdpcmFlag[ xTbCmp ][ yTbCmp ][ cIdx ] is equal to 0
· One of the following conditions is true:
· predModeIntra is equal to INTRA_PLANAR
· predModeIntra is equal to INTRA_DC
· predModeIntra is less than or equal to INTRA_ANGULAR18
· predModeIntra is greater than or equal to INTRA_ANGULAR50 and less than INTRA_LT_CCLM
…
8.4.5.2.12	Specification of INTRA_ANGULAR2..INTRA_ANGULAR66 intra prediction modes
…
The variable filterFlag is derived as follows:
· If one or more of the following conditions are true, filterFlag is set equal to 0:
· sh_intra_smoothing_disable_flag is equal to 0
· refFilterFlag is equal to 1
· refIdx is not equal to 0
· IntraSubPartitionsSplitType is not equal to ISP_NO_SPLIT
…

Conclusion
[bookmark: _GoBack]It is proposed to adopt the suggested modifications to the VVC specification draft 10 and to modify the VTM reference software accordingly.
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