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Abstract
JVET-Y0237 provides three text options on GCI extension for the JVET to choose, for fixing some asserted bugs reported in JVET-Y0049 and JVET-Y0190.
This contribution presents a conditional proposal of a change to the SPS extension syntax, depending on JVET's decision on JVET-Y0237 text options. If JVET chooses option A or B in JVET-Y0237, the SPS extension change is proposed, for an asserted alignment of the two extensions following the same design principle, in terms of handling different forward and backward compatibilities in similar manners. If JVET chooses option C in Y0237, the SPS extension change is not proposed, for the same purpose.
The SPS extension change is as follows (only syntax change, no semantics change):

		if( sps_extension_flag ) {
	

			if( general_profile_idc  !=  1  &&  general_profile_idc  !=  65  &&
				general_profile_idc  !=  33  &&  general_profile_idc  !=  97  &&
				general_profile_idc  !=  17  &&  general_profile_idc  !=  49 ) {
	

				sps_range_extension_flag
	u(1)

				sps_extension_7bits
	u(7)

				if( sps_range_extension_flag )
	

					sps_range_extension( )
	

				moreExtensionDataFlag = sps_extension_7bits > 0 ? 1: 0
	

			} else
	

				moreExtensionDataFlag = 1
	

		}
	

		if( moreExtensionDataFlag sps_extension_7bits )
	

			while( more_rbsp_data( ) )
	

				sps_extension_data_flag
	u(1)

		rbsp_trailing_bits( )
	



The SPS extension in JVET-X2005
The draft VVC amendment in JVET-X2005 includes an extension to the SPS, as follows:
Change clause 7.3.2.4 (Sequence parameter set RBSP syntax) as follows (additions are yellow-highlighted):

		if( sps_extension_flag ) {
	

			sps_range_extension_flag
	u(1)

			sps_extension_7bits
	u(7)

			if( sps_range_extension_flag )
	

				sps_range_extension( )
	

		}
	

		if( sps_extension_7bits )
	

			while( more_rbsp_data( ) )
	

				sps_extension_data_flag
	u(1)

		rbsp_trailing_bits( )
	



Add new clause 7.3.2.22 as follows:
7.3.2.22	Sequence parameter set range extension syntax

	sps_range_extension( ) {
	Descriptor

		sps_extended_precision_flag
	u(1)

		if( sps_transform_skip_enabled_flag )
	

			sps_ts_residual_coding_rice_present_in_sh_flag
	u(1)

		sps_rrc_rice_extension_flag
	u(1)

		sps_persistent_rice_adaptation_enabled_flag
	u(1)

		sps_reverse_last_sig_coeff_enabled_flag
	u(1)

	}
	



In clause 7.4.3.4, replace the following:
sps_extension_flag equal to 0 specifies that no sps_extension_data_flag syntax elements are present in the SPS RBSP syntax structure. sps_extension_flag equal to 1 specifies that sps_extension_data_flag syntax elements might be present in the SPS RBSP syntax structure. sps_extension_flag shall be equal to 0 in bitstreams conforming to this version of this Specification. However, some use of sps_extension_flag equal to 1 could be specified in some future version of this Specification, and decoders conforming to this version of this Specification shall allow the value of sps_extension_flag equal to 1 to appear in the syntax.
sps_extension_data_flag 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 all sps_extension_data_flag syntax elements.
with the following:
sps_extension_flag equal to 1 specifies that the syntax elements sps_range_extension_flag and sps_extension_7bits are present in the SPS RBSP syntax structure. sps_extension_flag equal to 0 specifies that these syntax elements are not present.
sps_range_extension_flag equal to 1 specifies that the sps_range_extension( ) syntax structure is present in the SPS RBSP syntax structure. sps_range_extension_flag equal to 0 specifies that the sps_range_extension( ) syntax structure is not present. When not present, the value of sps_range_extension_flag is inferred to be equal to 0. When BitDepth is less than or equal to 10, the value of sps_range_extension_flag shall be equal to 0.
sps_extension_7bits equal to 0 specifies that no sps_extension_data_flag syntax elements are present in the SPS RBSP syntax structure. When present, sps_extension_7bits shall be equal to 0 in bitstreams conforming to this version of this document. Values of sps_extension_7bits not equal to 0 are reserved for future use by ITU-T | ISO/IEC. Decoders shall allow values of sps_extension_7bits not equal to 0 to appear in the syntax. When not present, the value of sps_extension_7bits is inferred to be equal to 0.
sps_extension_data_flag may have any value. Its presence and value do not affect the decoding process specified in this version of this document. Decoders conforming to this version of this document shall ignore all sps_extension_data_flag syntax elements.
Add new clause 7.4.3.22 as follows:
7.4.3.22 Sequence parameter set range extension semantics
sps_extended_precision_flag equal to 1 specifies that an extended dynamic range is used for transform coefficients in the scaling and transformation processes and for binarization of the abs_remaining[ ] and dec_abs_level[ ] syntax elements. sps_extended_precision_flag equal to 0 specifies that the extended dynamic range is not used in the scaling and transformation processes and is not used for binarization of the abs_remaining[ ] and dec_abs_level[ ] syntax elements. When not present, the value of sps_extended_precision_flag is inferred to be equal to 0.
The variable Log2TransformRange is derived as follows:
Log2TransformRange = sps_extended_precision_flag ? Max( 15, Min( 20, BitDepth + 6 ) ) : 15
sps_ts_residual_coding_rice_present_in_sh_flag equal to 1 specifies that sh_ts_residual_coding_rice_idx_minus1 may be present in slice_header( ) syntax structures referring to the SPS. sps_ts_residual_coding_rice_present_in_sh_flag equal to 0 specifies that sh_ts_residual_coding_rice_idx_minus1 is not present in slice_header( ) syntax structures referring to the SPS. When not present, the value of sps_ts_residual_coding_rice_present_in_sh_flag is inferred to be equal to 0.
sps_rrc_rice_extension_flag equal to 1 specifies that an alternative Rice parameter derivation for the binarization of abs_remaining[ ] and dec_abs_level[ ] is used. sps_rrc_rice_extension_flag equal to 0 specifies that the alternative Rice parameter derivation for the binarization of abs_remaining[ ] and dec_abs_level[ ] is not used. When not present, the value of sps_rrc_rice_extension_flag is inferred to be equal to 0.
sps_persistent_rice_adaptation_enabled_flag equal to 1 specifies that Rice parameter derivation for the binarization of abs_remainder[ ] and dec_abs_level[ ] is initialized at the start of each TU using statistics accumulated from previous TUs. sps_persistent_rice_adaptation_enabled_flag equal to 0 specifies that no previous TU state is used in Rice parameter derivation. When not present, the value of sps_persistent_rice_adaptation_enabled_flag is inferred to be equal to 0.
sps_reverse_last_sig_coeff_enabled_flag equal to 1 specifies that sh_reverse_last_sig_coeff_flag is present in slice_header( ) syntax structures referring to the SPS. sps_reverse_last_sig_coeff_enabled_flag equal to 0 specifies that sh_reverse_last_sig_coeff_flag is not present in slice_header( ) syntax structures referring to the SPS. When not present, the value of sps_reverse_last_sig_coeff_enabled_flag is inferred to be equal to 0.

An arguable issue and the proposal
There is an arguable issue for the SPS extension syntax, described below.
As can be seen from the SPS extension syntax, when sps_extension_flag is equal to 1, there will be 8 bits (of sps_range_extension_flag and sps_extension_7bits) immediately, optionally followed by the sps_range_extension( ) syntax structure, which has either 4 or 5 bits. Therefore, it a VVC version 1 Main 10 test bitstream (generated for decoder conformance testing purpose) has sps_extension_flag equal to 1 followed immediately by 3 bits of sps_extension_data_flag before the RBSP trailing bits, then a VVC version 2 Main 10 decoder (i.e., a Main 10 decoder implemented according to the VVC version 2 specification) would have problem parsing the SPS extension.
A similar arguable issue also exists in the GCI extension.
JVET-Y0237 provides three text options on GCI extension for the JVET to choose, for fixing some asserted bugs reported in JVET-Y0049 and JVET-Y0190. Options A and B in JVET-Y0237 address the arguable issue for the GCI extension, while the option C does not address that issue.
The proposal of this document is described in the abstract.
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