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Abstract:

The current frame_num syntax specifies that any number of consecutive disposable pictures have the same frame_num value as the stored picture that follows them in transmission order.  This does not allow that each coded picture be uniquely identified within the VCL syntax. We can see two solutions to the problem. One involves the Systems layer and the other one suggests a non_stored_picture_count field be added to disposable pictures to allow unique identification of each coded picture, which is important for error resiliency.  We also propose adding frame_num and non_stored_picture_count syntax to the temporal reference SEI in order to uniquely relate the two sets of information.

Background:

It is unclear from the CD document how each coded picture can be uniquely identified. The current frame_num syntax specifies that any number of consecutive disposable pictures have the same frame_num value as the stored picture that follows them in transmission order.  It was chosen to not increment frame_num for each transmitted picture in order to more efficiently code the frame_num field and the reference picture index which must be transmitted for each motion sub block or 8x8 region.

Consider a sequence, which transmits a stored picture followed by two consecutive disposable pictures followed by another stored picture.  The last three pictures all have the same frame_num value.  The two disposable pictures are indistinguishable from each other at the video coding layer.  Currently, there is not even a requirement in the CD that data from these pictures must be delivered in proper order. If a portion of the video bit stream is lost during network transmission, the video coding layer has no way of knowing which picture(s) or portions of picture(s) are missing.  Consider for example that the bottom half of a first disposable picture and the top half of a consecutively coded disposable picture are both lost during network transmission.  The video coding layer will be unable to detect the boundary between slice data from the first disposable picture and from the second disposable picture, which is necessary to activate error concealment mechanisms. Moreover, the VCL has no means to know whether a complete disposable picture between the two is missing.

As a second issue, the current syntax for the temporal reference SEI does not describe any means to associate the temporal reference with any particular coded picture.

Proposal:

We can see two options to solve these issues. The goal in both cases is to provide a unique identification for each coded picture.

Option One requires a clean definition of the Systems interface that each and every system in which a JVT stream is produced, stored, processed or consumed need to implement. 

Our understanding is that this is implicitly in the back of the mind of some people that argue against time information on the VCL. However, we are talking about normative requirements here that must be made explicit in order to complete the JVT specification. 

A simple requirement could be:

· The Systems layer shall provide means to deliver NAL packets in their proper order.

This requirement solves most error cases, however, as above, assume the lower half of disposable picture one is lost and the upper half of disposable picture two is lost. In that case, the decoder must assume that it has received one complete disposable picture. Furthermore, this requirement would push some buffering obligation up to the Systems layer. 

Hence, a better requirement is:

· The Systems layer shall deliver to the VCL together with each NALU its intended presentation time.

Each picture has a unique presentation time; hence, with this requirement it is possible to know whether two NALUs belong to the same picture. It is not possible, though, to know that a complete disposable picture has been lost. Note that the two fields of an interlaced frame could get assigned their individual presentation times to tell them apart as well. This requirement also solves the ordering of reference pictures in the forward reference set and the backward reference set, which rely on display order of pictures.

A side effect of Option One is that no standalone JVT bit streams without extra side information can be created. However, it should be observed that in nearly all cases a JVT bit stream would indeed be conveyed in the context of a Systems layer, be it encapsulated in RTP packets or an MPEG-2 stream or be it within a file. Most suitable file formats, including MP4 and AVI, as examples, provide the means required.

Option Two provides the missing syntax to make standalone JVT bit streams feasible.

As a straightforward solution, frame_num could be redefined to increment with every picture. However, this has the disadvantage that numbering of reference pictures would cease to be consecutive. Therefore, we propose that a non_stored_picture_count field be added immediately following the frame_num field, in disposable pictures, as indicated by the non_stored_content_flag in the NAL.  The non_stored_picture_count field would increment for each disposable picture transmitted, and would reset to zero whenever a stored picture is sent.  The non_stored_picture_count field could be VLCed, so that it could be encoded very efficiently, as low values are most likely. 

The frame_num field is currently in the picture header.  If the picture header were removed, as has been proposed elsewhere, the frame_num field would presumably move to the slice header.  In this case, the non_stored_picture_count field is also proposed to be included in the slice header. We are in support of mandating a reset of frame_num for each independent GOP as was proposed on the reflector.

In the spirit of Option Two that does not require communication with a Systems layer, it is also necessary to add frame_num / non_stored_picture_count to the syntax for the temporal reference SEI to allow a unique association between the temporal reference expressed in the SEI and the corresponding coded picture, for example to solve the above mentioned issue with coding losses in B-frames without TR information.

For the addition of the non_stored_picture_count to the temporal reference SEI we propose the following:  In the CD, the non_stored_content_flag for SEI information is said to be “not signaled” (Clause 8.1) which probably means “ignored”.  We propose that for temporal reference SEI NAL units, the disposable_flag be set to the same value as the NAL unit containing the coded picture that the temporal reference corresponds to.  We think this is reasonable, because if a gateway were to discard a disposable picture based on its non_stored_content_flag,  there would be no point in transmitting its associated temporal reference.

With this change adopted, if the temporal reference’s SEI NAL unit’s non_stored_content_flag is set to 1, a non_stored_picture_count field is also included. 

With these changes it is now possible to cope with NAL units that are lost or received out of order with no Systems information being available. 

Discussion

It has been a nearly age-old discussion whether video bit streams need to be self-contained or not. The argument has been made for both sides. The advantage of self-contained bitstreams is the ease of development and testing of the core video codec without the need to cope with the additional complexity of a Systems layer. Today, however, infrastructure that qualifies for a proper “systems layer” is widely available, whether it is MP4 files, AVI files for storage or MPEG‑2 TS/PS or RTP/UDP/IP for streamed transmission. Hence, Option One becomes eligible since we are no more in a situation where we have a chicken-egg problem with video people wanting to develop their specification while systems people are still trying to get their act together.

Syntax changes for Option Two:
Picture layer RBSP syntax

	picture_layer_rbsp( ) {
	Category
	Descriptor

	
picture_structure
	3
	e( v )

	
frame_num
	3
	u( v )

	
if (nal_unit.non_stored_content_flag)
	
	

	

non_stored_picture_count
	3
	e( v )

	
rps_layer( )
	
	

	
if( coding_type( ) = = Bipred ) {
	
	

	

direct_mv_scale_fwd
	3
	e( v )

	

direct_mv_scale_bwd
	3
	e( v )

	

direct_mv_scale_divisor
	3
	e( v )

	

explicit_bipred_weight_indicator
	3
	e( v )

	

if( explicit_bipred_weight_indicator > 1 )
	
	

	


adaptive_B_prediction_coeff_table( )
	3
	

	
}
	
	

	
rbsp_trailing_bits( )
	3
	

	}
	
	


	temporal_reference( PayloadType, PayloadSize ) {
	Category
	Descriptor

	progressive_scan
	
	u(1)

	bottom_field_indicator /* zero if progressive_scan is 1 */
	
	u(1)

	frame_num
	
	u(5)

	if (nal_unit.non_stored_content_flag)
	
	

	    non_stored_picture_count
	
	e( v )

	
	
	

	temporal_reference_value
	
	u(v)

	}
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.
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	Disclosure information – Submitting Organization/Person  (choose one box)
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	2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

	The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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	2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.

	
	

	x
	2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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	2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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	2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

	In the case of any box other than 2.0 above, please provide the following:

	Patent number(s)/status
	
	

	Inventor(s)/Assignee(s)
	
	

	Relevance to JVT
	
	

	Any other remarks:
	
	

	(please provide attachments if more space is needed)
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Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

	Disclosure information – Third Party Patents (choose one box)
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	3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.



	[image: image9.wmf]
	3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.
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