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Abstract
This contribution is related to JVET-Q0484, which is questioning the relevance of having flags at both PPS and Slice Header to enable local chroma QP offsets, contrary to local luma QP offsets which are enabled at PPS level only.
This contribution reports that the VVC draft 7 is aligned with HEVC range extension for this aspect, and tries to answer the question of when and why this was adopted in HEVC, tracing back to the original proposal JCTVC-O0044.
Comparison of VVC and HEVC
Local chroma QP control was added to VVC by the adoption of JVET-O1168, which is mostly aligned with HEVC range extension, as suggested in the discussion of JVET-O0767 “Hypothetically, we could just basically do what is in HEVC (“variant 0”)”, that “variant 0” being what was adopted as JVET-O1168 (see the P meeting notes).
The related syntax of HEVC and VVC draft 7 are compared in the following subsections.
It is noted that the major difference is the split limit which has been moved from PPS to the newly created Picture Header during the last JVET meeting in Geneva. It is further noted that JVET-O1168 omitted the cu_chroma_qp_offset_enabled_flag syntax in slice header by mistake, which has been fixed by ticket #519.
HEVC syntax

	pic_parameter_set_rbsp( ) {
	Descriptor

		[…]
	

		cu_qp_delta_enabled_flag
	u(1)

		if( cu_qp_delta_enabled_flag )
	

			diff_cu_qp_delta_depth
	ue(v)

		[…]
	

		if( pps_range_extension_flag )
	

			pps_range_extension( )
	

		[…]
	



	pps_range_extension( ) {
	Descriptor

		[…]
	

		chroma_qp_offset_list_enabled_flag
	u(1)

		if( chroma_qp_offset_list_enabled_flag ) {
	

			diff_cu_chroma_qp_offset_depth
	ue(v)

			chroma_qp_offset_list_len_minus1
	ue(v)

			for( i = 0; i <= chroma_qp_offset_list_len_minus1; i++ ) {
	

				cb_qp_offset_list[ i ]
	se(v)

				cr_qp_offset_list[ i ]
	se(v)

			}
	

		}
	

		[…]
	



	slice_segment_header( ) {
	Descriptor

		[…]
	

		if( chroma_qp_offset_list_enabled_flag )
	

			cu_chroma_qp_offset_enabled_flag
	u(1)

		[…]
	


VVC draft 7 syntax

	pic_parameter_set_rbsp( ) {
	Descriptor

		[…]
	

		cu_qp_delta_enabled_flag
	u(1)

		[…]
	

		pps_cu_chroma_qp_offset_list_enabled_flag
	u(1)

		if( pps_cu_chroma_qp_offset_list_enabled_flag ) {
	

			chroma_qp_offset_list_len_minus1
	ue(v)

			for( i = 0; i <= chroma_qp_offset_list_len_minus1; i++ ) {
	

				cb_qp_offset_list[ i ]
	se(v)

				cr_qp_offset_list[ i ]
	se(v)

				if( pps_joint_cbcr_qp_offset_present_flag )
	

					joint_cbcr_qp_offset_list[ i ]
	se(v)

			}
	

		}
	

		[…]
	



	picture_header_rbsp( ) {
	Descriptor

		[…]
	

		if( cu_qp_delta_enabled_flag ) {
	

			pic_cu_qp_delta_subdiv_intra_slice
	ue(v)

			pic_cu_qp_delta_subdiv_inter_slice
	ue(v)

		}
	

		if( pps_cu_chroma_qp_offset_list_enabled_flag ) {
	

			pic_cu_chroma_qp_offset_subdiv_intra_slice
	ue(v)

			pic_cu_chroma_qp_offset_subdiv_inter_slice
	ue(v)

		}
	

		[…]
	



	slice_header( ) {
	Descriptor

		[…]
	

		if( pps_cu_chroma_qp_offset_list_enabled_flag )
	

			cu_chroma_qp_offset_enabled_flag
	u(1)

		[…]
	


Original proposal
The origin of this local chroma QP control has been traced back to JCTVC-O0044, and it is noted that the dual-stage enable flag (PPS + Slice Segment Header) was part of a complete local chroma QP control design, with chroma quantization group, offset lists, etc, as ported in VVC.
The slice-level enable flag is justified as follows: “The feature is globally enabled through use of a PPS level flag, and locally through a slice header flag. The slice header flag could enable an encoder to disable this feature within a slice if it is determined that signalling these additional indices could be detrimental for the encoding of the current slice, or unnecessary (e.g. for disposable B coded pictures at very high QP values).”
Further aspects of JCTVC-O0044 may be worth noting:
· It first proposed a shared offset list for Cb and Cr, but during the meeting discussion it was requested to have separate lists (see the meeting report)
· Some syntax elements names are different from final HEVC (or range extension draft 5, JCTVC-Q1005), e.g. chroma_qp_adjustment_enabled_flag instead of chroma_qp_offset_list_enabled_flag, and slice_chroma_qp_adjustment_enabled_flag instead of cu_chroma_qp_offset_enabled_flag. This is limited to renaming, the syntax elements and semantics are the same.
· It illustrates a clear visual effect of a global -6 chroma QP offset, using a picture from BQTerrace
· It states that local chroma QP offset has been exercised in a meaningful way by two independent encoder implementations, one using a list of offsets with more than one entry, and one using a single offset. However, corresponding software was not provided.
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