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Abstract
The following modifications are proposed to improve the VVC operation range extension specifications:
Proposal-1: Add the constraint that vps_max_layers_minus1 shall be equal to 0 in the format range extension profiles.
Proposal-2: Update the value range of the syntax element sps_bitdepth_minus8 in VPS to cover the extended bitdepth range.
Proposal-3: Add the description that clarifies the meaning of “-“ in the Table A.1.
Proposal-4: Replace “active SPSs” with “referenced SPSs”.

Proposal - 1
As long as the format range extension profiles do not support multi-layers, one of the following constraint options needs to be adopted:
Option - 1
	Bitstreams conforming to the format range extensions profiles shall obey the following constraints:
· Referenced VPSs shall have vps_max_layers_minus1 equal to 0.



or
Option - 2
	Bitstreams conforming to the format range extensions profiles shall obey the following constraints:
· Referenced SPSs shall have sps_video_parameter_set_id equal to 0.




Between options 1 and 2, the option 1 is preferred to enable the presence of VPS in the bitstreams that conforms to the format range extension profiles. 
Proposal - 2
It is proposed to update the value range of the syntax element sps_bitdepth_minus8 in VPS to cover the extended bitdepth range.
	sps_bitdepth_minus8 specifies the bit depth of the samples of the luma and chroma arrays, BitDepth, and the value of the luma and chroma quantization parameter range offset, QpBdOffset, as follows:
BitDepth      = 8 + sps_bitdepth_minus8		(38)
QpBdOffset = 6 * sps_bitdepth_minus8		(39)
sps_bitdepth_minus8 shall be in the range of 0 to 28, inclusive, as specified in Annex A.3.



Proposal - 3
It is proposed to add the following constraint so that the meaning of “-“ is clarified in the Table A.1.
	Bitstreams conforming to the format range extensions profiles shall obey the following constraints:
· The constraints specified in Table A.1 shall apply, in which entries marked with "–" indicate that the table entry does not impose a profile-specific constraint on the corresponding syntax element.
NOTE – For some syntax elements with table entries marked with "–", a constraint may be imposed indirectly – e.g., by semantics constraints that are imposed elsewhere in this Specification when other specified constraints are fulfilled.
Table A.1 – Allowed values for syntax elements in the format range extensions profiles
	Profile for which constraint is specified
	sps_chroma_format_idc
	sps_bitdepth_minus8
	sps_palette_enabled_flag
	sps_extended_precision_flag sps_ts_residual_coding_rice_present_in_sh_flag,
sps_rrc_rice_extension_flag,
sps_persistent_rice_adaptation_enabled_flag
sps_reverse_last_sig_coeff_enabled_flag

	Main 12
	0 or 1
	0..4
	0
	0

	Main 12 4:4:4
	–
	0..4
	–
	–

	Main 16 4:4:4
	–
	–
	–
	–

	Main 12 Intra
	0 or 1
	0..4
	0
	0

	Main 12 4:4:4 Intra
	–
	0..4
	–
	–

	Main 16 4:4:4 Intra
	–
	–
	–
	–

	Main 12 Still Picture
	0 or 1
	0..4
	0
	0

	Main 12 4:4:4 Still Picture
	–
	0..4
	–
	–

	Main 16 4:4:4 Still Picture
	–
	–
	–
	–






Proposal - 4
It is proposed to replace “active SPSs” with “referenced SPSs” in the description of format range extensions profiles.

	Bitstreams conforming to the format range extensions profiles shall obey the following constraints:
· Referenced SPSs shall have ptl_multilayer_enabled_flag equal to 0.
· In bitstreams conforming to the Main 12 Still Picture, Main 12 4:4:4 Still Picture and Main 16 4:4:4 Still Picture profiles, the bitstream shall contain only one picture.
· In bitstreams conforming to the Main 12, Main 12 4:4:4, Main 16 4:4:4, Main 12 Intra, Main 12 4:4:4 Intra, or Main 16 4:4:4 Intra profiles, general_level_idc for all values of i in active referenced SPSs shall not be equal to 255 (which indicates level 15.5).
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