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Abstract
This contribution proposes modifications that are asserted to provide improvement to the signaling of syntax elements related to temporal sublayer in SPTI SEI message. The proposed modifications are as follows:
1. Specify the value range of spti_max_sublayers_minus_1.
2. Specify inference for the value of spti_sublayer_interval_scale_factor[ i ] when it is not present.
3. Specify the value range of spti_sublayer_interval_scale_factor[ i ].
4. Update the condition for the loop that signal spti_sublayer_interval_scale_factor[ i ].
5. Update the scope of spti_sublayer_synthesized_picture_flag [ i ].
Specify the value range of spti_max_sublayers_minus_1
Problem statement
The current design of SPTI SEI message includes signalling of number of temporal sublayers as syntax element spti_max_sublayers_minus_1. The semantics of the syntax element is as follows:
spti_max_sublayers_minus_1 plus 1 specifies the maximum number of temporal sublayers for which picture interval scale factor (spti_sublayer_interval_scale_factor[ i ]) and synthesized flag (spti_sublayer_synthesized_picture_flag[ i ]) information is signalled. When spti_max_sublayers_minus_1 is not present, it is inferred to be equal to TemporalId.
It is asserted that such design of the signalling has the following problem. While the SEI may be present in access unit in any temporal sublayer within the CLVS, it is possible that when spti_max_sublayer_minus_1 is present, its value is lower that TemporalId of the SEI itself. This is problematic because the SEI would not have information that is useful for the picture associated with the SEI itself. Therefore, it is desirable that the value of spti_max_sublayer_minus_1 should be at least equal to TemporalId of the SEI itself. 
It is also desirable to allow spti_max_sublayer_minus_1 value to be greater than TemporalId of the SPTI SEI message. By allowing that, an SPTI SEI message can also provide timing information for pictures in higher temporal sublayer, preferably the max temporal sublayer in the CLVS. This enables the possibility that the SEI is signal at the base temporal sublayer and applies for all pictures associated with the SEI.
Proposal
Semantics:
…
spti_max_sublayers_minus_1 plus 1 specifies the maximum number of temporal sublayers for which picture interval scale factor (spti_sublayer_interval_scale_factor[ i ]) and synthesized flag (spti_sublayer_synthesized_picture_flag[ i ]) information is signalled. When spti_max_sublayers_minus_1 is not present, it is inferred to be equal to TemporalId. The value of spti_max_sublayers_minus_1 shall be equal to or greater than TemporalId of the SPTI SEI message.
…
Specify inference for spti_sublayer_interval_scale_factor[ i ] when it is not present
Problem statement
The current semantics of spti_source_type does not provide method to infer the value of spti_sublayer_interval_scale_factor[ i ] when this syntax element is not present.
Proposal
It is proposed to infer this value to spti_sublayer_interval_scale_factor[ i – 1 ] / 2. This value is derived from the typical case of composing temporal sublayers as follow:
[image: ]
spti_sublayer_interval_scale_factor[ 2 ] = 1
spti_sublayer_interval_scale_factor[ 1 ] = 2
spti_sublayer_interval_scale_factor[ 0 ] = 4

Semantics:
…
spti_sublayer_interval_scale_factor[ i ], when present, specifies a scale factor used in determining the source picture interval of corresponding pictures in the CLVS having TemporalId equal to i relative to the previous output picture with TemporalId less than or equal to i. The value 0 may be used to indicate that the source picture corresponding to the current decoded output picture is identical to the source picture corresponding to the previous decoded output picture with TemporalId less than or equal to i. When not present, the value of spti_sublayer_interval_scale_factor[ i ] is inferred to be equal to spti_sublayer_interval_scale_factor[ i – 1 ] / 2.
…
Specify the value range of spti_sublayer_interval_scale_factor[ i ]
Problem statement
The current semantics of SPTI SEI message does not provide the range of the value of spti_sublayer_interval_scale_factor[ i ].
Proposal
Semantics:
…
spti_sublayer_interval_scale_factor[ i ], when present, specifies a scale factor used in determining the source picture interval of corresponding pictures in the CLVS having TemporalId equal to i relative to the previous output picture with TemporalId less than or equal to i. The value 0 may be used to indicate that the source picture corresponding to the current decoded output picture is identical to the source picture corresponding to the previous decoded output picture with TemporalId less than or equal to i. The value of spti_sublayer_interval_scale_factor[ i ] shall be in the range of 0 to 1023, inclusive.
 …
Update the condition for the loop that signal spti_sublayer_interval_scale_factor[ i ]
Problem statement
The current design SPTI SEI message includes signalling of information such as interval scale factor and synthesized picture identification for temporal sublayers. When an SPTI SEI message has persistence over consecutive pictures in output order (i.e., spti_persistence_flag is equal to 1), such information is needed for all temporal sublayer for which the associated pictures belong to. However, when an SPTI SEI message has persistence over only the current picture (i.e., spti_persistence_flag is equal to 0), the signalling of interval scale factor and synthesized picture identification for temporal sublayers is only needed for the temporal sublayer where the SEI message is present.
In the current signalling design, the loop for signalling of interval scale factor and synthesized picture identification for temporal sublayers are signalled starting from the first temporal sublayer (i.e., i = 0) until the value of spti_max_sublayers_minus1 as shown below with yellow highlight. Such signalling is for the case when spti_persistence_flag is equal to 1. However, this is not correct for spti_persitence_flag equal to 0.
	source_picture_timing_info( payloadSize ) {
	Descriptor

		spti_cancel_flag
	u(1)

		if( !spti_cancel_flag ) {
	

			spti_persistence_flag
	u(1)

			spti_source_timing_equals_output_timing_flag
	u(1)

			if( !spti_source_timing_equals_output_timing_flag ) {
	

				…
	

				if( spti_persistence_flag )
	

					spti_max_sublayers_minus_1
	u(3)

				for( i = 0; i  <=  spti_max_sublayers_minus1; i++ ) {
	

					spti_sublayer_interval_scale_factor[ i ]
	ue(v)

					spti_sublayer_synthesized_picture_flag[ i ]
	u(1)

				}
	

			}
	

		}
	

	}
	


Proposal
We proposed to update the condition for the loop such that it takes into consideration the value of spti_persistence_flag.
Syntax:
	source_picture_timing_info( payloadSize ) {
	Descriptor

		spti_cancel_flag
	u(1)

		if( !spti_cancel_flag ) {
	

			spti_persistence_flag
	u(1)

			spti_source_timing_equals_output_timing_flag
	u(1)

			if( !spti_source_timing_equals_output_timing_flag ) {
	

				…
	

				if( spti_persistence_flag )
	

					spti_max_sublayers_minus_1
	u(3)

				for( i = (spti_persistence_flag) ? 0 : spti_max_sublayers_minus1;
						i  <=  spti_max_sublayers_minus1; i++ ) {
	

					spti_sublayer_interval_scale_factor[ i ]
	ue(v)

					spti_sublayer_synthesized_picture_flag[ i ]
	u(1)

				}
	

			}
	

		}
	

	}
	


Update the scope of spti_sublayer_synthesized_picture_flag[ i ]
Problem statement
The semantics of spti_sublayer_synthesized_picture_flag[ i ] is specified as follows:
spti_sublayer_synthesized_picture_flag[ i ], when present, equal to 1 indicates that decoded output pictures belonging to the ith temporal sublayer are synthesized and do not correspond to unmodified original source pictures. spti_sublayer_synthesized_picture_flag[ i ] equal to 0 provides no such indication. When not present, the value of spti_sublayer_synthesized_picture_flag[ i ] is inferred to be equal to 0.
The text with cyan highlight is asserted problematic since it means the scope of this flag goes for pictures that may not be within the persistence of the SEI message itself but could be beyong (i.e. all pictures in the i-th temporal sublayer).
Proposal
We propose that the semantics is updated to clarify that the semantics of the flag has scope only within pictures that are associated with the SPTI SEI message.
…
spti_sublayer_synthesized_picture_flag[ i ], when present, equal to 1 indicates that decoded output pictures associated with the SPTI SEI message belonging to the ith temporal sublayer are synthesized and do not correspond to unmodified original source pictures. spti_sublayer_synthesized_picture_flag[ i ] equal to 0 provides no such indication. When not present, the value of spti_sublayer_synthesized_picture_flag[ i ] is inferred to be equal to 0.
…
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