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Abstract
Following presentation of input contributions JVET-Y0005 [1], JVET-Y0049 [2], and JVET-Y0190 [3], it was asserted that several bugs exist in the VVC version 2 specification relating to the general constraints information syntax, two of which were the cause of errors in conformance testing reported by JVET-Y0005. Relevant experts were asked to develop an integrated text to fix the bugs. Although consensus was reached on the majority of the text, differences of opinion still remain on one section of the text, namely the semantics for gci_num_additional_bits. The differences have been captured in three options.
It is proposed to adopt the integrated text for one of options A, B or C. An associated software patch for the chosen option will be provided for VTM 16.0.
Introduction
Following presentation of input contributions JVET-Y0005 [1], JVET-Y0049 [2], and JVET-Y0190 [3], it was asserted that several bugs exist in the VVC version 2 specification relating to the general constraints information syntax, two of which were the cause of errors in conformance testing reported by JVET-Y0005. Relevant experts were asked to develop an integrated text to fix the bugs. Although consensus was reached on the majority of the text, differences of opinion still remain on one section of the text, namely the semantics for gci_num_additional_bits. The differences have been captured in three options, which are shown below (changes in text relative to JVET-X2005 highlighted in green). Integrated text for each of the three options are included in this contribution.
Option A
In option A no indication about what a future version of VVC will use is given, and the decoder shall allow gci_num_additional_bits values of 1-5.
gci_num_additional_bits specifies the number of the additional GCI bits in the general constraints information syntax structure other than gci_alignment_zero_bit syntax elements (when present). The value of gci_num_additional_bits shall be equal to 0 or 16 in bitstreams conforming to this version of this document. Values greater than 1other than 0 or 6 for gci_num_additional_bits are reserved for future use by ITU-T | ISO/IEC. Although the value of gci_num_additional_bits is required to be equal to 0 or 16 in this version of this document, decoders conforming to this version of this document shall allow values of gci_num_additional_bits greater than 1other than 0 or 6 to appear in the syntax and shall ignore the values of all the gci_reserved_zero_bit[ i ] syntax elements when gci_num_additional_bits is greater than 1other than 0 or 6.
Option B
In option B values greater than 6 are reserved for future versions of VVC, and the decoder shall allow gci_num_additional_bits values of 1-5.
gci_num_additional_bits specifies the number of the additional GCI bits in the general constraints information syntax structure other than gci_alignment_zero_bit syntax elements (when present). The value of gci_num_additional_bits shall be equal to 0 or 16 in bitstreams conforming to this version of this document. Values greater than 16 for gci_num_additional_bits are reserved for future use by ITU-T | ISO/IEC. Although the value of gci_num_additional_bits is required to be equal to 0 or 16 in this version of this document, decoders conforming to this version of this document shall allow values of gci_num_additional_bits greater than 1other than 0 or 6 to appear in the syntax and shall ignore the values of all the gci_reserved_zero_bit[ i ] syntax elements when gci_num_additional_bits is greater than 1other than 0 or 6.
Option C
In option C values greater than 6 are reserved for future versions of VVC, and the decoder shall not allow gci_num_additional_bits values of 1-5.
gci_num_additional_bits specifies the number of the additional GCI bits in the general constraints information syntax structure other than gci_alignment_zero_bit syntax elements (when present). The value of gci_num_additional_bits shall be equal to 0 or 16 in bitstreams conforming to this version of this document. Values greater than 16 for gci_num_additional_bits are reserved for future use by ITU-T | ISO/IEC. Although the value of gci_num_additional_bits is required to be equal to 0 or 16 in this version of this document, decoders conforming to this version of this document shall allow values of gci_num_additional_bits greater than 16 to appear in the syntax and shall ignore the values of all the gci_reserved_zero_bit[ i ] syntax elements when gci_num_additional_bits is greater than 16.
Common text
The common part of the proposed changes for all three options is shown below:
7.3.3.2	General constraints information syntax

	general_constraints_info( ) {
	Descriptor

		gci_present_flag
	u(1)

		if( gci_present_flag ) {
	

		/* general */
	

			gci_intra_only_constraint_flag
	u(1)

			...
	

			gci_num_additional_bits
	u(8)

			if( gci_num_additional_bits > 05 ) {
	

				gci_all_rap_pictures_constraint_flag
	u(1)

				gci_no_extended_precision_processing_constraint_flag
	u(1)

				gci_no_ts_residual_coding_rice_constraint_flag
	u(1)

				gci_no_rrc_rice_extension_constraint_flag
	u(1)

				gci_no_persistent_rice_adaptation_constraint_flag
	u(1)

				gci_no_reverse_last_sig_coeff_constraint_flag
	u(1)

				numAdditionalBitsUsed = 6
	

			} else
	

				numAdditionalBitsUsed = 0
	

			for( i = 0; i < gci_num_additional_bits − numAdditionalBitsUsed; i++ )
	

				gci_reserved_zero_bit[ i ]
	u(1)

		}
	

		while( !byte_aligned( ) )
	

			gci_alignment_zero_bit
	f(1)

	}
	



…
[bookmark: _Hlk93120995]7.3.3.2	General constraints information semantics
gci_present_flag equal to 1 specifies that additional GCI syntax elements are present in the general_constraints_info( ) syntax structure before the gci_alignment_zero_bit syntax elements (when present). gci_present_flag equal to 0 specifies that GCI fields are not present no additional syntax elements are present in the general_constraints_info( ) syntax structure before the gci_alignment_zero_bit syntax elements (when present).
The semantics of the GCI syntax elements specified in this clause apply when gci_present_flag is equal to 1. When gci_present_flag is equal to 0, the general_constraints_info( ) syntax structure does not impose any constraints.
…
[bookmark: _Hlk44851268]gci_sixteen_minus_max_bitdepth_constraint_idc greater than 0 specifies that sps_bitdepth_minus8 plus 8 for all pictures in OlsInScope shall be in the range of 0 to 16 − gci_sixteen_minus_max_bitdepth_constraint_idc, inclusive. gci_sixteen_minus_max_bitdepth_constraint_idc equal to 0 does not impose such a constraint. The value of gci_sixteen_minus_max_bitdepth_constraint_idc shall be in the range of 0 to 8, inclusive.
[bookmark: _Hlk41916767]gci_three_minus_max_chroma_format_constraint_idc greater than 0 specifies that sps_chroma_format_idc for all pictures in OlsInScope shall be in the range of 0 to 3 − gci_three_minus_max_chroma_format_constraint_idc, inclusive. gci_three_minus_max_chroma_format_constraint_idc equal to 0 does not impose such a constraint.
…
[bookmark: _Hlk93102991][bookmark: _Hlk93103087]gci_all_rap_pictures_constraint_flag equal to 1 specifies that all pictures in OlsInScope are GDR pictures with ph_recovery_poc_cnt equal to 0 or IRAP pictures. gci_all_rap_pictures_constraint_flag equal to 0 does not impose such a constraint. When gci_all_rap_pictures_constraint_flag is not present, its value is inferred to be equal to 0.
[bookmark: _Hlk93103140]gci_no_extended_precision_processing_constraint_flag equal to 1 specifies that sps_extended_precision_flag for all pictures in OlsInScope shall be equal to 0. gci_no_extended_precision_processing_constraint_flag equal to 0 does not impose such a constraint. When gci_no_extended_precision_processing_constraint_flag is not present, its value is inferred to be equal to 0.
[bookmark: _Hlk93103166]gci_no_ts_residual_coding_rice_constraint_flag equal to 1 specifies that sps_ts_residual_coding_rice_present_in_sh_flag for all pictures in OlsInScope shall be equal to 0. gci_no_ts_residual_coding_rice_constraint_flag equal to 0 does not impose such a constraint. When gci_no_ts_residual_coding_rice_constraint_flag is not present, its value is inferred to be equal to 0.
[bookmark: _Hlk93103197]gci_no_rrc_rice_extension_constraint_flag equal to 1 specifies that sps_rrc_rice_extension_flag for all pictures in OlsInScope shall be equal to 0. gci_no_rrc_rice_extension_constraint_flag equal to 0 does not impose such a constraint. When gci_no_rrc_rice_extension_constraint_flag is not present, its value is inferred to be equal to 0.
[bookmark: _Hlk93103213]gci_no_persistent_rice_adaptation_constraint_flag equal to 1 specifies that sps_persistent_rice_adaptation_enabled_flag for all pictures in OlsInScope shall be equal to 0. gci_no_persistent_rice_adaptation_constraint_flag equal to 0 does not impose such a constraint. When gci_no_persistent_rice_adaptation_constraint_flag is not present, its value is inferred to be equal to 0.
[bookmark: _Hlk93103235]gci_no_reverse_last_sig_coeff_constraint_flag equal to 1 specifies that sps_reverse_last_sig_coeff_enabled_flag for all pictures in OlsInScope shall be equal to 0. gci_no_reverse_last_sig_coeff_constraint_flag equal to 0 does not impose such a constraint. When gci_no_reverse_last_sig_coeff_constraint_flag is not present, its value is inferred to be equal to 0.
[bookmark: _Hlk45308458]gci_reserved_zero_bit[ i ] could have any value. Its presence and value do not affect the decoding process specified in this version of this Specification. Decoders conforming to this version of this Specification shall ignore the values of all the gci_reserved_zero_bit[ i ] syntax elements.
…
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