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Abstract
This contribution proposes the constraints on TemporalId as follows:
1. TemporalId value is in ascending order for sublayers of the same CLVS
2. The value of TemporalId shall be the same for all VCL NAL uits of a PU or an AU if mixed_nalu_types_in_pic_flag is equal to 0; otherwise, the value of TemporalId may be different.
3. The value of TemporalId shall be the same within each sublayer if there are multiple sublayers, the value of TemporalId may be different if there is a single sublayer.
4. Sublayer definition update.
5. Additional modification options are proposed keep the PTL structure consistent as follows.
· Option1: signal maximum number of sublayers in VPS and pass it to VPS PTL structure
· Option2: signal maximum TemporalId in SPS and pass it to SPS PTL structure
TemporalId constraints
TemporalId is derived from nuh_temporal_id_plus1 to specify a temporal identifier for the NAL unit. Current VVC draft 8 imposes the following constraints on TemporalId:
1. The value of TemporalId shall be the same for all VCL NAL units of an AU.
2. The value of TemporalId of a coded picture, a PU, or an AU is the value of the TemporalId of the VCL NAL units of the coded picture, PU, or AU.
3. The value of TemporalId of a sublayer representation is the greatest value of TemporalId of all VCL NAL units in the sublayer representation.
4. When nal_unit_type is in the range of IDR_W_RADL to RSV_IRAP_12, inclusive, TemporalId shall be equal to 0.
A sublayer is a temporal scalable layer of a temporal scalable bitstream, consisting of VCL NAL units with a particular value of the TemporalId variable and the associated non-VCL NAL units.
There is not constraints on the value of TemporalId among sublayers of a CLVS, the TemporalId of the VCL NAL unit at high sublayer may be less than the TemporalId of the VCL NAL unit at low sublayer.
In addition, item (3) above implies that a sublayer representation may have mixed TemporalId value. While sublayer is defined as a temporal scalable layer of a temporal scalable bitstream, consisting of VCL NAL units with a particular value of the TemporalId variable and the associated non-VCL NAL units, and some syntax structures like PTL structure uses TemporalId to identify the specific sublayer representation. The mapping of TemporalId to a sublayer representation needs to be clarified.
When mixing IRAP NAL unit with non-IRAP NAL unit, current constraint (1) and (4) mandate that all TemporalId of mixed type VCL NAL unit shall be equal to 0 which may not be flexible. This contribution proposes to allow merging VCL NAL units (subpictures) with different TemporalID values into a PU of a single sublayer.
nuh_temporal_id_plus1
It is proposed to constrain the nuh_temporal_id_plus1 value in an ascending order among the sublayers of the same CLVS as follows:
· For any two non-negative integer values of m and n, when m is less than n, the value of nuh_temporal_id_plus1 of VCL NAL unit of m-th sublayer shall be less than the value of nuh_temporal_id_plus1 of VCL NAL unit of n-th sublayer when both VCL NAL units have the same value of nuh_layer_id within a CLVS.
TemporalId of a PU or an AU
The existing constraints are updated to support enhance mixed NAL unit types as follows:
· [bookmark: _Hlk36111798]If mixed_nalu_types_in_pic_flag is equal to 0, the value of TemporalId shall be the same for all VCL NAL units of an AU, and the value of TemporalId of a coded picture, a PU, or an AU is the value of the TemporalId of the VCL NAL units of the coded picture, PU, or AU.
· [bookmark: _GoBack]Otherwise ((mixed_nalu_types_in_pic_flag is equal to 1), the value of TemporalId of a coded picture, a PU, or an AU is the greatest value of the TemporalId of the VCL NAL units of the coded picture, PU, or AU.
TemporalId of a sublayer
The TemporalId of a sublayer is updated to enhance mixed NAL unit types as follows:
· When there is a single sublayer present in a CLVS, the value of TemporalId of a sublayer representation is the greatest value of TemporalId of all VCL NAL units in the sublayer representation. 
· When there are multiple sublayers present in a CLVS, the value of TemporalID shall be the same for all VCL NAL units of a sublayer, and the value of TemporalId of a sublayer representation is the greatest value of TemporalId of the VCL NAL units in the sublayer representation.
Sublayer
The definition of sublayer is updated as follows:
[bookmark: _Hlk36115253][bookmark: _Hlk36108163]sublayer: A temporal scalable layer of a temporal scalable bitstream, consisting of VCL NAL units with a particular value of the TemporalId variable associated TemporalId value and the associated non-VCL NAL units.
PTL structure
[bookmark: _Hlk35971209]In VVC draft 8, PTL structure has two input parameters, profileTierPresentFlag and maxNumSubLayersMinus1  as shown in Table 1.
[bookmark: _Ref36023028]Table 1 PTL RBSP syntax
	profile_tier_level( profileTierPresentFlag, maxNumSubLayersMinus1 ) {
	Descriptor

		if( profileTierPresentFlag ) {
	

			…
	u(7)

		}
	

		…
	

		for( i = 0; i < maxNumSubLayersMinus1; i++ )
	

			sublayer_level_present_flag[ i ]
	u(1)

		while( !byte_aligned( ) )
	

			ptl_alignment_zero_bit
	f(1)

		for( i = 0; i < maxNumSubLayersMinus1; i++ )
	

			if( sublayer_level_present_flag[ i ] )
	

				sublayer_level_idc[ i ]
	u(8)

	}
	


In SPS, sps_max_sublayers_minus1 is signaled and passed to SPS PTL structure as shown in Table 2.
[bookmark: _Ref36023268]Table 2 SPS RBSP syntax
	seq_parameter_set_rbsp( ) {
	Descriptor

		sps_seq_parameter_set_id
	u(4)

		sps_video_parameter_set_id
	u(4)

		sps_max_sublayers_minus1
	u(3)

		sps_reserved_zero_4bits
	u(4)

		sps_ptl_dpb_hrd_params_present_flag
	u(1)

		if( sps_ptl_dpb_hrd_params_present_flag )
	

			profile_tier_level( 1, sps_max_sublayers_minus1 )
	

		…
	

	}
	


In VPS, ptl_max_temporal_id[ i ] is signaled and used as input parameter maxNumSubLayersMinus1  for VPS PTL structure as shown in Table 3.
[bookmark: _Ref36023771]Table 3 VPS RBSP syntax
	video_parameter_set_rbsp( ) {
	Descriptor

		…
	

		vps_num_ptls_minus1
	u(8)

		for( i = 0; i  <=  vps_num_ptls_minus1; i++ ) {
	

			if( i > 0 )
	

				pt_present_flag[ i ]
	u(1)

			if( vps_max_sublayers_minus1 > 0  &&  !vps_all_layers_same_num_sublayers_flag )
	

				ptl_max_temporal_id[ i ]
	u(3)

		}
	

		while( !byte_aligned( ) )
	

			vps_ptl_alignment_zero_bit  /* equal to 0 */
	f(1)

		for( i = 0; i  <=  vps_num_ptls_minus1; i++ )
	

			profile_tier_level( pt_present_flag[ i ], ptl_max_temporal_id[ i ] )
	

		…
	

	}
	


When vps_max_sublayers_minus1 is greater than 0 and vps_all_layers_same_num_sublayers_flag is equal to 1, the value of ptl_max_temporal_id[ i ] is inferred to be equal to vps_max_sublayers_minus1. When vps_all_layers_same_num_sublayers_flag is equal to 0, the value of ptl_max_temporal_id[ i ] may not be equal to vps_max_sublayers_minus1. 
Option I
To keep the design consistent, it is proposed to signal maximum number of sublayers in VPS for the corresponding PTL structure as shown in Table 4.
[bookmark: _Ref36558408]Table 4 Proposed VPS syntax
	video_parameter_set_rbsp( ) {
	Descriptor

		…
	

		vps_num_ptls_minus1
	u(8)

		for( i = 0; i  <=  vps_num_ptls_minus1; i++ ) {
	

			if( i > 0 )
	

				pt_present_flag[ i ]
	u(1)

			if( vps_max_sublayers_minus1 > 0  &&  !vps_all_layers_same_num_sublayers_flag )
	

				ptl_max_temporal_id ptl_max_sublayers_minus1[ i ]
	u(3)

		}
	

		while( !byte_aligned( ) )
	

			vps_ptl_alignment_zero_bit  /* equal to 0 */
	f(1)

		for( i = 0; i  <=  vps_num_ptls_minus1; i++ )
	

			profile_tier_level( pt_present_flag[ i ], ptl_max_sublayers_minus1[ i ] )
	

		…
	

	}
	


ptl_max_sublayers_minus1[ i ] plus 1 specifies the maximum number of temporal sublayers that may be present in i-th profile_tier_level() structure. The value of ptl_max_sublayers_minus1[ i ] shall be in the range of 0 to vps_max_sublayers_minus1, inclusive. When vps_max_sublayers_minus1 is equal to 0, the value of ptl_max_sublayers_minus1[ i ] is inferred to be equal to 0. When vps_max_sublayers_minus1 is greater than 0 and vps_all_layers_same_num_sublayers_flag is equal to 1, the value of ptl_max_sublayers_minus1[ i ] is inferred to be equal to vps_max_sublayers_minus1.
The semantic of sublayer_level_present_flag[ i ] in VPS is updated (highlighted) as follows:
sublayer_level_present_flag[ i ] equal to 1 specifies that level information is present in the profile_tier_level( ) syntax structure for the sublayer representation with TemporalId index equal to i. sublayer_level_present_flag[ i ] equal to 0 specifies that level information is not present in the profile_tier_level( ) syntax structure for the sublayer representation with TemporalId equal to i.
Opiton II
To keep PTL structure and VPS syntax intact, an alternative option is to signal maximum TemporalId in SPS for SPS PTL structure.
Table 5 Proposed SPS syntax
	seq_parameter_set_rbsp( ) {
	Descriptor

		sps_seq_parameter_set_id
	u(4)

		sps_video_parameter_set_id
	u(4)

		sps_max_sublayers_minus1
	u(3)

		sps_max_temporal_id
	u(3)

		sps_reserved_zero_4bits
	u(4)

		sps_ptl_dpb_hrd_params_present_flag
	u(1)

		if( sps_ptl_dpb_hrd_params_present_flag )
	

			profile_tier_level( 1, sps_max_sublayers_minus1sps_max_temporal_id )
	

		…
	

	}
	


sps_max_temporal_id specifies the TemporalId of the highest sublayer representation for which the level information is present profile_tier_level( ) syntax structure in the SPS. The value of sps_max_temporal_id shall be in the range of 0 to 6, inclusive. 
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