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1.0
Summary

We propose two additional values for pic_structure to allow 3-field pictures with the first field repeated.  This will allow straightforward use of the video stream for NTSC 2:3 pull-down in scenarios that expect precisely-regular field timing (without requiring the interpretation of missing fields or the insertion of field-structured pictures with all macroblocks skipped).  We show that the proposed syntax change does not increase bit count, and how to actually simplify the syntax flow descriptions despite adding two more pic_structure values.
We also seek to clarify the expected use of the temporal_reference() and clock_timestamp() timing information.  We expect the temporal_reference() timestamp to be the time tag that is used for HRD output time definition and for a/v sync definition at the system level, while the basic HH:MM:SS:FF parameters of clock_timestamp() are expected to be used to express timing for conventional "SMPTE timecode"-style purposes, with the offset parameter being used for fine adjustments to reflect ideal display time adjustments for such purposes as drift correction and inverse 2:3 pull-down. Finally, we propose some changes to the syntax and semantics of a few bits at the beginning of these SEI messages.  A few minor related essentially-editorial issues are also proposed to be fixed.
2.0
Minor Related Issues
We also propose placing a limit (such as 8 bytes) on the length of time_offset.
And explicitly disallowing values of pic_structure not shown in Table 7-4.
We propose changing "bit_count" to BitCount for consistency with the naming of other non-syntax-element variables.
We propose changing "equivalent_timestamp" to EquivalentTimestamp for consistency with the naming of other non-syntax-element variables.

And changing "(PayloadSize )" to "( PayloadSize )" – found in two places.
temporal_ref_value should have a fixed length specified in the sequence parameter set.
3.0
Three-Field Pictures

We propose adding two more elements to Table 7-4 as shown below:

Table 7‑4 – Meaning of pic_structure

	Value of pic_structure
	Meaning

	0
	Progressive frame picture

	1
	Top field picture

	2
	Bottom field picture

	3
	Interlaced frame picture, whose top field precedes its bottom field in time.

	4
	Interlaced frame picture, whose bottom field precedes its top field in time.

	5
	Frame picture whose fields are ordered in time as top, bottom, top.  Note repetition of top field.

	6
	Frame picture whose fields are ordered in time as bottom, top, bottom.  Note repetition of bottom field.


Note that because the exp-Golomb code numbers 5 and 6 map to the same number of entropy-coded bits as code numbers 3 and 4, no additional quantity of data is needed for these indications.

It is proposed that everywhere in the syntax where “(pic_structure == 3 || pic_structure == 4)” is found (with parenthesis explicit or not), this be replaced simply with “pic_structure >= 3”.

The intent is that:
· pic_structure 3 and 4 remain unaffected,

· pic_structure 5 behaves like pic_structure 3 except that the top field is indicated to be repeated as a third field (allowing the presence of a third timestamp and establishing a nominal duration of three field periods in fixed-timing scenarios), and

· pic_structure 6 behaves like pic_structure 4 except that the bottom field is indicated to be repeated as a third field (per previous item)
· values of pic_structure >= 7 remain unused and should explicitly not be allowed.
4.0
Changes to temporal_reference() syntax & semantics
We propose to redefine the first two bits of the temporal_reference() message.  These bits are currently called progressive_scan and bottom_field.  We propose to rename them to be a single two-bit syntax element called tr_type, defined as follows:
· '00' indicates that the temporal_reference applies to the entire picture

· '01' indicates that the temporal_reference applies to the first field of the picture

· '10' indicates that the temporal_reference applies to the second field of the picture (not to be used for field pictures)

· '11' indicates that the temporal_reference applies to the third (repeated) field of the picture (only to be used for pic_structure equal to 5 or 6)
The temporal_reference() message should be the one that governs HRD output timing, should reflect the timing expected for the primary envisioned delivery environment (e.g., 59.94 or 50 Hz timing), and is expected to be the timing indicator used by the system (if any such timing indicator is used by the system) to establish expected a/v sync relationships.  Clarifying wording to that effect should be added to the text.
5.0
Changes to clock_timestamp() syntax & semantics

The clock_timestamp() SEI message is intended to be used for two purposes:
1. The basic HH:MM:SS:FF parameters are expected to be used for conventional "SMPTE timecode"-style purposes

2. With the offset parameter, the clock_timestamp() is capbable of being used for fine adjustments to reflect ideal display time for such purposes as inverse 2:3 pull-down and correction of HH:MM:SS:FF drift caused by fractional frame rates.

We propose to redefine the first four bits of the clock_timestamp() SEI message.  We propose to make these four bits a single syntax element called ct_type, defined as follows:

· '0000' indicates that the EquivalentTimestamp applies to the entire picture and indicates that the picture scan was progressive (only used for frame pictures)

· '0001' indicates that the EquivalentTimestamp applies to the first field of the picture and indicates that the picture scan was interlaced
· '0010' indicates that the EquivalentTimestamp applies to the second field of the picture and indicates that the picture scan was interlaced (not used for field pictures)

· '0011' indicates that the EquivalentTimestamp applies to the third field of the picture and indicates that the picture scan was interlaced (used only for three-field pictures).
NOTE: In this case this is an indication that the field repetition feature was used for coding efficiency rather than source timing indication purposes.

· '0101' indicates that the EquivalentTimestamp applies to the first field of the picture and indicates that the picture scan was progressive

· '0110' indicates that the EquivalentTimestamp applies to the second field of the frame and indicates that the picture scan was progressive (not used for field pictures)

· '0111' indicates that the EquivalentTimestamp applies to the third field of the frame and indicates that the picture scan was progressive (used only for three-field pictures)

· '1000' indicates that the EquivalentTimestamp applies to the entire picture and indicates that the picture scan type is not known with certainty
· '1001' indicates that the EquivalentTimestamp applies to the first field of the picture and indicates that the picture scan type is not known with certainty

· '1010' indicates that the EquivalentTimestamp applies to the second field of the frame and indicates that the picture scan type is not known with certainty

· '1011' indicates that the EquivalentTimestamp applies to the third field of the frame and indicates that the picture scan type is not known with certainty (used only for three-field pictures)

6.0
Conclusions
We believe the addition of support of 3-field pictures with the first field repeated will enable straightforward use of the video stream for NTSC 2:3 pull-down in scenarios that expect precisely-regular field timing (without requiring the interpretation of missing fields or the insertion of field-structured pictures with all macroblocks skipped).  This should make system and codec designers more comfortable with our standard.  We believe that the adjustments and clarifications of the temporal_reference() and clock_timestamp() SEI messages advocated herein will aid in clarifying their intended use in the system and will enhance their value when used.
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