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1 Introduction

This document presents the revised signaling mechanism of scalalability information, which includes a revision to the syntax of the scalability information SEI message presented in JVT-P061 by addressing identification of multiple interested regions presented in JVT-P042. 
2 Scalability information SEI message

2.1 Syntax

	scalability_info( payloadSize ) {
	C
	Descriptor

	
num_layers_minus1
	5
	ue(v)

	
for ( i = 0; i <= num_layers_minus1; i++ ) {
	
	

	layer_id[ i ]
	5
	u(8)

	fgs_layer_flag[ i ]
	5
	u(1)

	sub_pic_layer_flag[ i ]
	5
	u(1)

	sub_region_layer_flag[ i ]
	5
	u(1)

	profile_level_info_present_flag[ i ]
	5
	u(1)

	decoding_dependency_info_present_flag[ i ]
	5
	u(1)

	bitrate_info_present_flag[ i ]
	5
	u(1)

	frm_rate_info_present_flag[ i ]
	5
	u(1)

	frm_size_info_present_flag[ i ]
	5
	u(1)

	layer_dependency_info_present_flag[ i ]
	5
	u(1)

	init_parameter_sets_info_present_flag[ i ]
	5
	u(1)

	if (profile_level_info_present_flag[ i ]) {
	
	

	

layer_profile_idc[ i ] 
	5
	u(8)

	

layer_constraint_set0_flag[ i ]
	5
	u(1)

	

layer_constraint_set1_flag[ i ]
	5
	u(1)

	

layer_constraint_set2_flag[ i ]
	5
	u(1)

	

layer_constraint_set3_flag[ i ]
	5
	u(1)

	

reserved_zero_4bits /* equal to 0 */
	5
	u(4)

	

layer_level_idc[ i ]
	5
	u(8)

	}
	
	

	if (decoding_dependency_info_present_flag[ i ]) {
	
	

	

temporal_level[ i ]
	5
	u(3)

	

dependency_id[ i ]
	5
	u(3)

	quality_level[ i ]
	5
	u(2)

	}
	
	

	if (bitrate_info_present_flag[ i ]) {
	
	

	

avg_bitrate[ i ]
	5
	u(16)

	

max_bitrate[ i ]
	5
	u(16)

	}
	
	

	if (frm_rate_info_present_flag[ i ]) {
	
	

	

constant_frm_rate_idc[ i ]
	5
	u(2)

	

avg_frm_rate[ i ]
	5
	u(16)

	}
	
	

	if (frm_size_info_present_flag[ i ]) {
	
	

	
frm_width_in_mbs_minus1[ i ]
	5
	ue(v)

	frm_height_in_mbs_minus1[ i ]
	5
	ue(v)

	}
	
	

	if (sub_region_layer_flag[ i ]) {
	
	

	base_region_layer_id[ i ]
	5
	u(8)

	dynamic_rect_flag[ i ]
	5
	u(1)

	if (dynamic_rect_flag[ i ]) {
	
	

	horizontal_offset[ i ]
	5
	u(16)

	verticial_offset[ i ]
	5
	u(16)

	region_width[ i ]
	5
	u(16)

	region_height[ i ]
	5
	u(16)

	}
	
	

	}
	
	

	if (sub_pic_layer_flag[ i ]) 
	
	

	

roi_id [ i ]
	5
	u(3)

	If (layer_depdendency_info_present_flag[ i ]) {
	
	

	num_directly_dependent_layers[ i ]
	5
	ue(v)

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

	directly_dependent_layer_id_delta[ i ][ j ]
	5
	ue(v)

	}
	
	

	If (init_parameter_sets_info_present_flag[ i ]) {
	
	

	num_ init_seq_parameter_set_minus1[ i ]
	5
	ue(v)

	
for ( j = 0; j <= num_seq_parameter_set_minus1[ i ]; j++ )
	
	

	init_seq_parameter_set_id_delta[ i ][ j ]
	5
	ue(v)

	num_ init_pic_parameter_set_minus1[ i ]
	5
	ue(v)

	
for ( j = 0; j <= num_pic_parameter_set_minus1[ i ]; j++ )
	
	

	init_pic_parameter_set_id_delta[ i ][ j ]
	5
	ue(v)

	
}
	
	

	}
	
	


2.2 Semantics

When present, this SEI message shall appear in an IDR access unit. The semantics of the message are valid until the next SEI message of the same type.

num_layers_minus1 plus 1 indicates the number of scalable layers or presentation points supported by the bitstream. The value of num_layers_minus1 is in the scope of 0 to 255, inclusive.

layer_id[ i ] indicates the identifier (ID) of the scalable layer. 
Each scalable layer is associated with a layer ID. The layer ID is assigned as follows. A larger value of layer ID indicates a higher layer. A value 0 indicates the lowest layer. Decoding and presentation of a layer is independent of any higher layer but may be dependent on a lower layer. Therefore, the lowest layer can be decoded and presented independently, decoding and presentation of layer 1 may be dependent on layer 0, decoding and presentation of layer 2 may be dependent on layers 0 and 1, and so on. The representation of a scalable layer requires the presence of the scalable layer itself and all the lower layers on which the scalable layer are directly or indirectly dependent. In the following, a scalable layer and all the lower layers on which the scalable layer are directly or indirectly dependent are collectively called as the scalable layer representation.
fgs_layer_flag[ i ] equal to 1 indicates that the scalable layer with layer ID equal to i is an fine granularity scalable (FGS) layer. A value 0 indicates that the scalable layer is not an FGS layer. The coded slice NAL units of an FGS layer can be truncated at any byte-aligned position.
sub_pic_layer_flag[ i ] equal to 1 indicates that the scalable layer with layer ID equal to i consists of sub-pictures, each sub-picture consists of a subset of coded slices of an access unit. A value 0 indicates that the scalable layer consists of entire access units. 
Informative note: The mapping of each sub-picture of a coded picture to a scalable layer is signaled by the sub-picture scalable layer information SEI message.

sub_region_layer_flag[ i ] equal to 1 indicates that the sub-region information for the scalable layer with layer ID equal to i is present in the SEI message. A value 0 indicates that sub-region information for the scalable layer is not present in the SEI message.

profile_level_info_present_flag[ i ] equal to 1 indicates the presence of the profile and level information for the scalable layer with layer ID equal to i in the SEI message. A value 0 indicates that the profile and level information for the scalable layer with layer ID equal to i is not present in the SEI message. 

decoding_dependency_info_present_flag[ i ] equal to 1 indicates the presence of the decoding dependency information for the scalable layer with layer ID equal to i in the SEI message. A value 0 indicates that the decoding dependency information for the scalable layer with layer ID equal to i is not present in the SEI message.

bitrate_info_present_flag[ i ] equal to 1 indicates the presence of the bitrate information for the scalable layer with layer ID equal to i in the SEI message. A value 0 indicates that the bitrate information for the scalable layer with layer ID equal to i is not present in the SEI message.

frm_rate_info_present_flag[ i ] equal to 1 indicates the presence of the frame rate information for the scalable layer with layer ID equal to i in the SEI message. A value 0 indicates that the frame rate information for the scalable layer with layer ID equal to i is not present in the SEI message.

frm_size_info_present_flag[ i ] equal to 1 indicates the presence of the frame size information for the scalable layer with layer ID equal to i in the SEI message. A value 0 indicates that the frame size information for the scalable layer with layer ID equal to i is not present in the SEI message.

layer_dependency_info_present_flag[ i ] equal to 1 indicates the presence of the layer dependency information for the scalable layer with layer ID equal to i in the SEI message. A value 0 indicates that the layer dependency information for the scalable layer with layer ID equal to i is not present in the SEI message.

init_parameter_sets_info_present_flag[ i ] equal to 1 indicates the presence of the initial parameter sets information for the scalable layer with layer ID equal to i in the SEI message. A value 0 indicates that the initial parameter sets information for the scalable layer with layer ID equal to i is not present in the SEI message.

Informative note: The initial parameter sets refers to those parameter sets that can be put in the beginning of the bitstream or that can be transmitted in the beginning of the session. 

layer_profile_idc[ i ], layer_constraint_set0_flag[ i ], layer_constraint_set1_flag[ i ], layer_constraint_set2_flag[ i ], layer_constraint_set3_flag[ i ], and layer_level_idc[ i ] indicate the profile and level compliancy of the bitstream of the representation of scalable layer with layer ID equal to i. The semantics of layer_profile_idc[ i ], layer_constraint_set0_flag[ i ], layer_constraint_set1_flag[ i ], layer_constraint_set2_flag[ i ], layer_constraint_set3_flag[ i ], and layer_level_idc[ i ] are identical to the semantics of profile_idc, constraint_set0_flag, constraint_set1_flag, constraint_set2_flag, constraint_set2_flag and level_idc, respectively, unless herein the target bitstream being the bitstream of the scalable layer representation. 

temporal_level[ i ], dependency_id[ i ] and quality_level[ i ] are equal to temporal_level, dependency_id and quality_level, respectively, of the NAL units in the scalable layer with layer ID equal to i. 

avg_bitrate[ i ] indicates the average bit rate, in units of 1000 bits per second, of the bitstream of the representation of scalable layer with layer ID equal to i. The semantics of avg_bitrate[ i ] is identical to the semantics of average_bit_rate in sub-sequence layer characteristics SEI message when accurate_statistics_flag is equal to 1, except that herein the target bitstream being the bitstream of the scalable layer representation. 

max_bitrate[ i ] indicates the maximum bit rate, in units of 1000 bits per second, of the bitstream of the representation of scalable layer with layer ID equal to i, in any one-second time window of access unit removal time as specified in Annex C. 

constant_frm_rate_idc[ i ] indicates whether the frame rate of the representation of the scalable layer with layer ID equal to i is constant. If the value of avg_frm_rate as specified in below is constant whichever a temporal section of the scalable layer representation is used for the calculation, then the frame rate is constant, otherwise the frame rate is non-constant. Value 0 denotes a non-constant frame rate, value 1 denotes a constant frame rate, and value 2 denotes that it is not clear whether the frame rate is constant. The value of constantFrameRate is in the range of 0 to 2, inclusive.

avg_frm_rate[ i ] indicates the average frame rate, in units of frames per second, of the bitstream of the representation of scalable layer with layer ID equal to i. The semantics of avg_frm_rate[ i ] is identical to the semantics of average_frame_rate in sub-sequence layer characteristics SEI message when accurate_statistics_flag is equal to 1, except that herein the target bitstream being the bitstream of the scalable layer representation. 

frm_width_in_mbs_minus1[ i ] plus 1 indicates the maximum width, in macroblocks, of a coded frame in the representation of the scalable layer with layer ID equal i. 

frm_height_in_mbs_minus1[ i ] plus 1 indicates the maximum height, in macroblocks, of a coded frame in the representation of the scalable layer with layer ID equal i. 

base_region_layer_id[ i ] plus 1 indicates the layer ID value of the scalable layer wherein the represented region is used as the base region for derivation of the region represented by the scalable layer with layer ID equal to i.

dynamic_rect_flag[ i ] equal to 1 indicates that the region represented by the scalable layer with layer ID equal to i is a dynamically changed rectangular part of the base region. Otherwise the region represented by the current scalable layer is a fixed rectangular part of the base region.

horizontal_offset[ i ] and verticial_offset[ i ] give the horizontal and vertical offsets, respectively, of the top-left pixel of the rectangular region represented by the representation of the scalable layer with layer ID equal to i, in relative to the top-left pixel of the base region, in luma samples of the base region. 

region_width[ i ] and region_height[ i ] give the width and height, respectively, of the rectangular region represented by the representation of the scalable layer with layer ID equal to i, in luma samples of the base region. 

roi_id [ i ] indicates the region-of-interest identifier of the region represented by the scalable layer of scalable layer with layer ID equal to i. 

num_directly_dependent_layers[ i ] indicates the number of scalable layers that the scalable layer with layer ID equal to i is directly dependent on. Layer A is directly dependent on layer B means that there is at least one coded picture in layer A has inter-layer prediction from layer B. The value of num_directly_dependent_layers is in the scope of 0 to 255, inclusive.

directly_dependent_layer_id_delta[ i ][ j ] indicates the difference between the layer ID of the jth scalable layer that the scalable layer with layer ID equal to i is directly dependent on and i. The layer ID of the directly dependent-on scalable layer is equal to (directly_dependent_layer_id_delta + i).

num_init_seq_parameter_set_minus1[ i ] plus 1 indicates the number of initial sequence parameter sets for decoding the representation of the scalable layer with layer ID equal to i.
init_seq_parameter_set_id_delta[ i ][ j ] indicates the value of the seq_parameter_set_id of the jth initial sequence parameter set for decoding the representation of the scalable layer with layer ID equal to i if j is equal to 0. If j is larger than 0, init_seq_parameter_set_id_delta[ i ][ j ] indicates the difference between the value of the seq_parameter_set_id of the jth initial sequence parameter set and the value of the seq_parameter_set_id of the (j-1)th initial sequence parameter set. The initial sequence parameter sets are logically ordered in ascending order of the value of seq_parameter_set_id. 

num_init_pic_parameter_set_minus1[ i ] plus 1 indicates the number of initial picture parameter sets for decoding the representation of the scalable layer with layer ID equal to i.
init_pic_parameter_set_id_delta[ i ][ j ] indicates the value of the pic_parameter_set_id of the jth initial picture parameter set for decoding the representation of the scalable layer with layer ID equal to i if j is equal to 0. If j is larger than 0, init_pic_parameter_set_id_delta[ i ][ j ] indicates the difference between the value of the pic_parameter_set_id of the jth initial picture parameter set and the value of the pic_parameter_set_id of the (j-1)th initial picture parameter set. The initial picture parameter sets are logically ordered in ascending order of the value of pic_parameter_set_id. 

3 Sub-picture scalable layer information SEI message

3.1 Syntax

	sub_pic_scalable_layer_info( payloadSize ) {
	C
	Descriptor

	layer_id
	5
	ue(v)

	}
	
	


3.2 Semantics

When present, this SEI message shall appear in the same SEI payload containing a motion-constrained slice group set SEI message and immediately succeeds the motion-constrained slice group set SEI message in decoding order. The slice group set identified by the motion-constrained slice group set SEI message is called the associated slice group set of the sub-picture layer information SEI message.
layer_id indicates the layer ID of the scalable layer to which the coded slice NAL units in the associated slice group set belongs.
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