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INFORMATION TECHNOLOGY -

GENERIC CODING OF MOVING PICTURES AND AUDIO: SYSTEMS

Amendment 6: Extension to AVC video descriptor and signaling of operation points for MVC
ISO/IEC 13818-1:2007/FPDAM 6
International Standard

Summary

This amendment specifies additional signaling for the transport of bit-streams conforming to profiles defined in Annex H of ITU-T Recommendation H.264 (2008) | ISO/IEC 14496-10:2009 over MPEG-2 Transport Streams as defined in ITU-T Rec H.222.0 (2007) | ISO/IEC 13818-1:2007/AMD.4. This amendment proposes a new descriptor (MVC operation point descriptor) and clarifies certain use cases defined in ITU-T Rec H.222.0 (2007) | ISO/IEC 13818-1:2007/AMD.4.

The MVC operation point descriptor includes signaling of stream characteristics needed to support additional use cases for MVC video (ITU-T Recommendation H.264 (2008) | ISO/IEC 14496-10:2009).
This amendment also extends the AVC video descriptor to signal presence of Frame Packing SEI in the AVC video elementary stream.

INTERNATIONAL STANDARD

ITU-T RECOMMENDATION

INFORMATION TECHNOLOGY -- GENERIC CODING OF MOVING PICTURES AND ASSOCIATED AUDIO INFORMATION: SYSTEMS

AMENDMENT 6
Extension to AVC video descriptor and signaling of operation points for MVC
In 1.2.2, Paired Recommendations | International Standards equivalent in technical content, replace:

ITU-T Recommendation H.264 (03/2009), Advanced video coding for generic audiovisual services. 

ISO/IEC 14496-10:2009, Information technology – Coding of audio-visual objects – Part 10: Advanced video coding.

with:
ITU-T Recommendation H.264 (03/2009)/AMD.1, Advanced video coding for generic audiovisual services. 

ISO/IEC 14496-10:2009/AMD.1, Information technology – Coding of audio-visual objects – Part 10: Advanced Video Coding.

At the end of 2.1.83, add the following note:

NOTE – An MVC video sub-bitstream or MVC base view sub-bitstream based on a specific MVC view_id subset may not include view components for all view_id values included in that MVC view_id subset. One or more view order index values may be skipped if the view associated with a missing view order index value is not transmitted.
<<Ed: The definition of “MVC view_id subset” can be misleading in a way that NAL units for all view order index values in a certain view_id subset could always be required to be present in a transport stream. In certain configurations, this could prevent transportation of some valid MVC video sub-bitstreams from which one or more views have been removed, namely if a view with higher view order index does not depend on a view with lower view order index, and the view with lower view order index is removed from the bit stream, leaving a gap in the list of view order indexes. In this case, a view_id subset could include consecutive view order index values that include the gap. This does not conflict with the existing specification, but the clarifying note should prevent misinterpretation. >>

After 2.1.88, add the following:

2.1.89 MVC operation point: An MVC operation point is identified by a temporal_id value representing a target temporal level and a set of view_id values representing the target output views. One MVC operation point is associated with an AVC video stream which conforms to one or more profiles defined in Annex H of ITU-T Rec. H.264 | ISO/IEC 14496-10. The AVC video stream associated with an MVC operation point is re-assembled from a set consisting of one or more of the following items: AVC video sub-bitstream of MVC, MVC base view sub-bitstream, MVC video sub-bitstreams. 
In clause 2.6.1, replace 

The following semantics apply to the descriptors defined in 2.6.2 through 2.6.34.
by

The following semantics apply to all descriptors defined in 2.6.2 through the end of section 2.6.

Insert new clauses after 2.6.79:

2.6.80 
MVC operation point descriptor
The MVC operation point descriptor (see Table AMD6-1) provides a method to indicate profile and level for one or more operation points each constituted by a set of one or more MVC video sub-bitstreams. If present, the MVC operation point descriptor shall be included in the group of data elements following immediately the program_info_length field in the program_map_section. If an MVC operation point descriptor is present within a program description, at least one hierarchy descriptor shall be present for each MVC video sub-bitstream present in the same program. 

NOTE – In order to indicate different profiles, one MVC operation point descriptor per profile is needed. 

Table AMD6-1 – MVC operation point descriptor

	Syntax
	No. Of bits
	Mnemonic

	MVC_operation_point_descriptor() {


descriptor_tag 


descriptor_length 


profile_idc 


constraint_set0_flag 


constraint_set1_flag 


constraint_set2_flag 


constraint_set3_flag 


constraint_set4_flag 


constraint_set5_flag 


AVC_compatible_flags


level_count 


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



level_idc 



operation_points_count 



for ( j =0; j< operation_points_count; j++ ) {




reserved




applicable_temporal_id




num_target_output_views 




ES_count 




for ( k =0; k< ES_count; k++ ) {





reserved




ES_reference 



}


}


}
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2.6.81 
Semantic definition of fields in MVC operation point descriptor 
profile_idc – This 8-bit field indicates the profile, as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10, of all operation points described within this descriptor for the MVC bitstream.
constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3_flag, constraint_set4_flag, constraint_set5_flag – These fields shall be coded according to the semantics for these fields defined in ITU-T Rec. H.264 | ISO/IEC 14496-10.
AVC_compatible_flags – The semantics of AVC_compatible_flags are exactly equal to the semantics of the field(s) defined for the 2 bits between the constraint_set2 flag and the level_idc field in the Sequence Parameter Set, as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10.
level_count – This 8-bit field indicates the number of levels for which operation points are described.
level_idc – This 8-bit field indicates the level, as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10, of the MVC bitstream for the operation points described by the following groups of data elements. 

operation_points_count – This 8-bit field indicates the number of operation points described by the list included in the following group of data elements. 

applicable_temporal_id – This 3-bit field indicates the highest value of the temporal_id of the VCL NAL units in the re-assembled AVC video stream.

num_target_output_views – This 8-bit field indicates the value of the number of the views, targeted for output for the associated operation point. 
ES_count – This 8-bit field indicates the number of ES_reference values included in the following group of data elements. The elementary streams indicated in the following group of data elements together form an operation point of the MVC video bitstream. The value 0xff is reserved.

ES_reference – This 6-bit field indicates the hierarchy layer index value present in the hierarchy descriptor which identifies a video sub-bitstream. 

<<Ed: The profile and level for a single operation point, e.g., the entire MVC video bitstream, can be signaled using the AVC video descriptor. Beyond that, MVC allows for decoding different view subsets which can require different profiles and/or levels. The specification of the MVC operation point descriptor supports the indication of different profiles and levels for multiple operation points. >>

In Clause 2.14.1, replace 

· Each MVC video sub-bitstream shall be associated with one or more consecutive view order index values.

by

· Each MVC video sub-bitstream shall be associated with one or more consecutive view order index values.

NOTE – According to its definition in 2.1.84, an MVC video sub-bitstream or MVC base view sub-bitstream based does not necessarily include view components for all view_id values included in one MVC view_id subset if one or more views are not transmitted.

Further replace:
· When an ITU-T Rec. H.222.0 | ISO/IEC 13818-1 program includes more than one MVC video sub-bitstream or more than one AVC video sub-bitstream of MVC and at least one MVC video sub-bitstream, a hierarchy descriptor as defined in 2.6.6 and 2.6.7 shall be used to indicate the dependencies of the related video sub-bitstreams. The syntax element hierarchy_type shall be set to the value 9 or 15.

by 
· When an ITU-T Rec. H.222.0 | ISO/IEC 13818-1 program includes more than one MVC video sub-bitstream or more than one AVC video sub-bitstream of MVC and at least one MVC video sub-bitstream, one or more hierarchy descriptors as defined in 2.6.6 and 2.6.7 shall be used to indicate the dependencies of the related video sub-bitstreams. If more than one hierarchy descriptor is present for one elementary stream, the value of the syntax element hierarchy_layer_index shall be the same within the same elementary stream. The syntax element hierarchy_type shall be set to the value 9 or 15. 

NOTE – Provided an MVC video sub-bitstream B depends on video sub-bitstream A and this dependency is indicated using a hierarchy descriptor, further an MVC video sub-bitstream C depends on B and this dependency is also indicated using a second hierarchy descriptor, than this implicitly indicates a dependency of C on A and no third hierarchy descriptor is needed. 

<<Ed: The expression “a hierarchy descriptor” can be misleading. In fact, an MVC video sub-bitstream can depend on multiple video sub-bitstreams, and it can be necessary to use more than one hierarchy descriptor in order to indicate all dependencies. >>

Replace Clause 2.6.64 by following:
2.6.64
AVC video descriptor

For ITU-T Rec. H.264 | ISO/IEC 14496-10 video streams, the AVC video descriptor provides basic information for identifying coding parameters of the associated AVC video stream, such as on profile and level parameters included in the SPS of an AVC video stream. 
The AVC video descriptor also signals the presence of AVC still pictures,  AVC 24-hour pictures as well as 3D rendering assistance SEI’s such as frame packing arrangement SEI message  or stereo video information SEI message in the AVC video stream. If this descriptor is not included in the PMT for an AVC video stream in a transport stream or in the PSM, if present, for an AVC video stream in a program stream, then such AVC video stream shall not contain AVC still pictures, shall not contain AVC 24-hour pictures and may or may not contain frame packing arrangement SEI message or stereo video information SEI message. (See Table 2-89.)

Replace Table 2-89 by:

Table 2-89 – AVC video descriptor
	Syntax
	No. of bits
	Mnemonic

	AVC_video_descriptor() {


descriptor_tag 


descriptor_length 


profile_idc


constraint_set0_flag 


constraint_set1_flag 


constraint_set2_flag 


constraint_set3_flag 

constraint_set4_flag

 
constraint_set5_flag

AVC_compatible_flags 


level_idc 


AVC_still_present


AVC_24_hour_picture_flag

Frame_Packing_SEI_not_present_flag

reserved 
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In Clause 2.6.65 (Semantic definition of fields in AVC video descriptor), replace

profile_idc, constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3_flag, AVC_compatible_flags and level_idc – These fields, with the exception of AVC_compatible_flags shall be coded according to the semantics for these fields defined in ITU-T Rec. H.264 | ISO/IEC 14496-10. The semantics of AVC_compatible_flags are exactly equal to the semantics of the field(s) defined for the 4 bits between the constraint_set3 flag and the level_idc field in the Sequence Parameter Set, as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10. The entire AVC video stream to which the AVC descriptor is associated shall conform to the profile, level and constraints signaled by these fields.
by

profile_idc, constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set3_flag, constraint_set4_flag, constraint_set5_flag and AVC_compatible_flags and level_idc – These fields, with the exception of AVC_compatible_flags shall be coded according to the semantics for these fields defined in ITU-T Rec. H.264 | ISO/IEC 14496-10. The semantics of AVC_compatible_flags are exactly equal to the semantics of the field(s) defined for the 2 bits between the constraint_set5 flag and the level_idc field in the Sequence Parameter Set, as defined in ITU-T Rec. H.264 | ISO/IEC 14496-10. The entire AVC video stream to which the AVC descriptor is associated shall conform to the profile, level and constraints signaled by these fields.
Add in Clause 2.6.65:

Frame_Packing_SEI_not_present_flag – If this flag is set to ‘0’ then the AVC video stream shall contain either the frame packing arrangement SEI message or stereo video information SEI message. If the AVC video descriptor is  present and this flag is set to ‘1’ then the presence of either of these SEI messages is unspecified.

In clause 2.6.7 replace the semantics of hierarchy_embedded_layer_index 

from
hierarchy_embedded_layer_index – The hierarchy_embedded_layer_index is a 6-bit field that defines the hierarchy_layer_index of the program element that needs to be accessed and be present in decoding order before decoding of the elementary stream associated with this hierarchy_descriptor. This field is undefined if the hierarchy_type value is 15 (base layer).
To

hierarchy_embedded_layer_index – The hierarchy_embedded_layer_index is a 6-bit field that defines the hierarchy_layer_index of the program element that needs to be accessed and be present in decoding order before decoding of the elementary stream associated with this hierarchy_descriptor. This field is undefined if the hierarchy_type value is 15.
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