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1 Introduction

This contribution proposes a new SEI message for indication of non-required pictures before their decoding, such that the decoder can avoid decoding and buffering of the non-required picture while at the same time low delay is allowed.
2 Non-required pictures in scalable video streams

In a scalable video bitstream, for an enhancement layer picture, a picture from whichever lower layer may be selected for inter-layer prediction. Accordingly, if the video stream includes multiple scalable layers, it may include, in intermediate layers, some pictures that are not needed in decoding and playback of an entire higher layer. Such pictures are called as non-required pictures (for decoding and playback of the entire higher layer). 

A Typical inter-layer prediction dependency hierarchy is shown in Fig. 1, wherein an arrow indicates that the pointed-to object uses the pointed-from object for inter-layer prediction reference, and the pair of values in the right of each layer in the figure represents the values of (dependency_id and quality_level) as specified in the JSVM 2. There are three scalable layers shown in Fig. 1, base_layer_0, CGS_layer_1, and spatial_layer_2, which have the same frame rate.
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The picture in spatial_layer_2 in Fig. 1 may also select to use the picture base_layer_0 for inter-layer prediction, as shown in Fig. 2. Further, it is possible that a picture in spatial_layer_2 selects to use base_layer_0 for inter-layer prediction while at the same temporal location the picture in CGS_layer_1 selects not to have inter-layer prediction at all, as shown in Fig.3.
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When FGS layers are involved, the inter-layer prediction for coding mode and motion information may come from a different base layer than the inter-layer prediction for sample residual. For example, in Fig.4, for the spatial_layer_2 picture, the inter-layer prediction for coding mode and motion comes from the CGS_layer_1 picture while the inter-layer prediction for sample residual comes from the FGS_layer_1_1 picture. For another example, in Fig.5, for the spatial_layer_2 picture, the inter-layer prediction for coding mode and motion still comes from the CGS_layer_1 picture while the inter-layer prediction for sample residual comes from the FGS_layer_1_0 picture.
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In the examples shown in Figs. 2 and 3, to decode and playback the shown picture in spatial_layer_2, decoding of the shown picture in CGS_layer_1 is not needed. If the shown CGS_layer_1 picture is also not needed in decoding of all the pictures that are in spatial_layer_2 and succeeding the shown spatial_layer_2 picture in decoding order, then decoding and playback of the entire spatial_layer_2 do not need the shown CGS_layer_1 picture. For example, the above condition holds if the shown CGS_layer_1 picture is a non-reference picture. This is also the case for the shown picture in FGS_layer_1_1 in Fig. 5. Such pictures are examples of non-required pictures (for decoding of the entire spatial_layer_2). 

The problem is that there lacks a way to indicate such dependency information before decoding of the non-required pictures. Consequently, the decoder has to decode the non-required pictures (this is wasteful in computation load) and buffer the corresponding decoded pictures (this is wasteful in memory consumption). 
An alternative way exists only if the non-required picture is a non-reference picture. Such alternative is to wait for the arrival of the picture at that temporal location in the scalable layer desired for playback, and then parse the dependency information to know which lower-layer pictures are non-required pictures. However, this causes increased end-to-end delay that is not friendly to low-delay applications and not acceptable to conversational applications, and the alternative does not work if the non-required picture is a reference picture. If a picture in a lower layer L1 is a reference picture, even it is not required in decoding of a picture in a higher layer L2 at the temporal location T1, it may still have been used for inter prediction of a succeeding layer L1 picture, which may have been used for inter-layer prediction of the layer L2 picture at the temporal location T2. In this case, the layer L1 picture at the temporal location T1 is not a non-required picture of layer L2. 
3 Proposal

To solve the problem stated above, we proposes a mechanism to indicate the information of non-required pictures before their decoding, such that the decoder can avoid decoding and buffering of the non-required picture while at the same time low delay is allowed. The indication of the information is signaled using a new SEI message called Non-required Picture Information SEI message. The syntax and semantics are given in the following. 
3.1 Non-required picture SEI message syntax
	non_required_picture_info( payloadSize ) {
	C
	Descriptor

	
num_info_entries_minus1
	5
	ue(v)

	
for ( i = 0; i <= num_info_entries_minus1; i++ ) {
	
	

	entry_dependency_id[ i ]
	5
	u(3)

	num_non_required_pics_minus1[ i ]
	5
	ue(v)

	for ( j = 0; j <= num_non_required_pics_minus1[ i ]; j++ ) {
	
	

	non_required_pic_dependency_id[ i ][ j ]
	5
	u(3)

	non_required_pic_quality_level[ i ][ j ]
	5
	u(2)

	}
	
	

	}
	
	

	}
	
	


3.2 Semantics

The information conveyed in this SEI message concerns an access unit. When present, this SEI message shall appear before any coded slice NAL unit or coded slice data partition NAL unit of the corresponding access unit. 
num_info_entries_minus1 plus 1 indicates the number of the information entries following this syntax element. The value shall be in the range of 0 to 7, inclusive.
entry_dependency_id[ i ] indicates the dependency_id value of the target picture whose information of non-required pictures is described by the following syntax elements. The instances of entry_dependency_id[ i ] shall appear in the increasing order of their values. The quality_level value of the target picture is always zero. A non-required picture of the target picture is not required in decoding of any other pictures in the coded video sequence and having the same dependency_id value and quality_level value as the target picture.  
Note: A picture having quality_level larger than 0 is a FGS picture whose inter-prediction reference source is always fixed. Therefore, a FGS picture’s non-required pictures are the same as the picture having the same dependency_id value as the FGS picture and quality_level equal to 0.
num_non_required_pics_minus1[ i ] plus 1 indicates the number of non-required pictures signaled in the current entry for the target picture having the dependency_id value equal to entry_dependency_id[ i ] and the quality_level value equal to 0. The value shall be in the range of 0 to 30, inclusive. 
non_required_pic_dependency_id[ i ][ j ] indicates the dependency_id value of the j-th non-required picture signaled in the current entry for the target picture having the dependency_id value equal to entry_dependency_id[ i ] and the quality_level value equal to 0. 

non_required_pic_quality_level[ i ][ j ] indicates the quality_level value of the j-th non-required picture signaled in the current entry for the target picture having the dependency_id value equal to entry_dependency_id[ i ] and the quality_level value equal to 0. In addition, those pictures that have dependency_id equal to non_required_pic_dependency_id[ i ][ j ] and quality_level larger than non_required_pic_quality_level[ i ][ j] are also non-required pictures for the same target picture.
Besides the non-required pictures explicitly signaled in the SEI message, the following rules shall be applied to derive additional non-required pictures:

· If a picture having dependency_id equal to A is not a non-required picture for the picture having dependency_id equal to B wherein B is larger than or equal to A, then all the non-required pictures for the picture having dependency_id equal to A are also non-required pictures for the picture having dependency_id equal to B.

· If the layer desired for playback has dependency_id equal to C that is not equal to any of the signaled entry_dependency_id[ i ] values, the n-th entry that has the largest entry_dependency_id[ i ] smaller than C is searched for. The picture having dependency_id equal to C shall have the same set of non-required pictures as the picture having dependency_id equal to the entry_dependency_id[ i ] of the n-th entry and quality_level equal to 0. If there is no entry that has entry_dependency_id[ i ] smaller than C, then there are no non-required pictures in the associated access unit for the picture having dependency_id equal to C.
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