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Abstract

The concept of FGS fragment NAL units was adopted in Poznan meeting. So the concatenated [quality_level, fragment_order] is used to support MGS/FGS. But in the current design, the quality level is indicated in NAL unit header or SPS, but fragment_order is indicated in slice header. For a more consistent design, we propose to add fragment_order information in NAL unit header or SPS, without changing the existing number of bytes in the NAL unit header (e.g. either 1 or 2).  The 6-bits allocated but unused for simple_priority_id in the two-byte mode, are used for fragment order and a short_priority_id field which can be used as determined by the application.   
1. Introduction
At the Poznan July 2005 meeting, the concept of FGS fragment NAL units was adopted as described in [2].. So fragment_order information together with quality_level information (concatenated as [quality_level, fragment_order]) is used to support medium and fine grain SNR scalability, as shown in Figure 1 [3]. In the current design, quality_level is indicated in NAL unit header if nal unit extension_flag equals to 1 or in SPS if nal_unit_extension_flag equals to 0, but fragment_order is indicated in slice header. This makes processing fragment_order challenging for a router or gateway.  To be consistent and allow parsing FGS fragment information at NAL unit header or SPS, we propose to add fragment_order information in NAL unit header or SPS, without changing the lengths of the headers in the existing design. The 6-bits allocated but unused for simple_priority_id in the two-byte mode, are used for fragment order and a short_priority_id field which can be used as determined by the application.  

[image: image1]
Figure 1 NAL units for combined scalability
2. Proposal
In [1], the NAL unit header has an option to support one- or two-byte solutions for parsing as shown in Table 1 and Table 2, respectively. The one-byte solution can be used to: a) support fixed path bitstream extraction by dropping packets that are smaller than or equal to a given target value; b) support adaptation path but at the cost of parsing SPS to establish 1D-3D relationship.  Routers that support a simpler one-dimensional decision can use the one-byte NAL unit header solution.  The two-byte solution is to use explicit 3D scalability information to determine the adaptation path but at the cost of one byte overhead per NAL unit. Routers that can support a more sophisticated three-dimensional decision can use the two-byte NAL unit header solution. For the two-byte solution, simple_priority_id is not used by the decoding process specified in JSVM3 [1].
Table 1  JSVM3 one-byte solution for NAL unit header
	0
	1
	2
	3
	4
	5
	6
	7

	simple_priority_id
	discardable_flag
	0


Table 2 JSVM3 two-byte solution for NAL unit header
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	simple_priority_id
	discardable_flag
	1
	temporal_level
	dependency_id
	quality_level


To add fragment_order information to support one-byte solution b), we can add fragment_order in SPS, marked red in Table 3 .
fragment_order_list[ priority_id ] specifies the inferring process for the syntax elements fragment_order.
The two-byte solution is aimed at 3-D routers, which can make 3-dimensional packet dropping decisions based on spatial, temporal, and quality dimensions.  However, when a bitstream is generated, it is not necessarily known in advance whether the bitstream will be processed using 1-D routers or 3-D routers.

In the current JSVM3 design, for the two-byte solution the 6 bits for simple_priority_id are not used by decoding process. To add fragment_order information in the two-byte solution, we can use two of the low order bits in the space allocated for the simple_priority_id, as described in Table 4.  The remaining four bits are used as a short_priority_id and maybe used as determined by the application to indicate 1-D priority.  
Our proposal for fragment order information differs from JVT-P100 which used all 6 bits of simple_priority_id for fragment information [2]. In our case, we only use low order two bits, which is enough in current JSVM design, as specified in slice header.
 As in [2], the quality_level and the frame_order values are concatenated together for the 3rd dimension which indicates SNR scalability for use by the 3-D router. Using only two bits for the fragment order has the advantage of leaving 4-bits for use as determined by the application, by defining a 4-bit short_priority_id field, which the encoder would be free to use to provide a coarse indication of 1-D priority.
short_priority_id When extension_flag is equal to 1, short_priority_id is not used by the decoding process specified in this Recommendation | International Standard. The syntax element short_priority_id may be used as determined by the application. 
Table 3 Sequence parameter set RBSP syntax
	seq_parameter_set_rbsp( ) {
	C
	Descriptor

	
profile_idc
	0
	u(8)

	
constraint_set0_flag
	0
	u(1)

	
constraint_set1_flag
	0
	u(1)

	
constraint_set2_flag
	0
	u(1)

	
constraint_set3_flag
	0
	u(1)

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

	
level_idc
	0
	u(8)

	
seq_parameter_set_id
	0
	ue(v)

	
if( profile_idc  = =  83 )  {
	
	

	

nal_unit_extension_flag
	0
	u(1)

	

if( nal_unit_extension_flag  = =  0 )  {
	
	

	


number_of_simple_priority_id_values_minus1
	0
	ue(v)

	


for( i = 0; i <= number_of_simple_priority_id_values_minus1; i++ )  {
	
	

	



priority_id
	0
	u(6)

	



temporal_level_list[ priority_id ]
	0
	u(3)

	



dependency_id_list[ priority_id ]
	0
	u(3)

	



quality_level_list[ priority_id ]
	0
	u(2)

	          fragment_order_list[ priority_id ]
	0
	u(2)

	


}
	
	

	

}
	
	

	
}
	
	

	………………..
	
	

	}
	
	


Table 4 NAL unit syntax
	nal_unit( NumBytesInNALunit ) {
	C
	Descriptor

	
forbidden_zero_bit
	All
	f(1)

	
nal_ref_idc
	All
	u(2)

	
nal_unit_type
	All
	u(5)

	
nalUnitHeaderBytes = 1
	
	

	
if(  nal_unit_type  = =  20  | |  nal_unit_type  = =  21 )  {
	
	

	

extension_flag
	All
	u(1)

	

discardable_flag
	All
	u(1)

	

if (extension_flag == 0 )
	
	

	

   simple_priority_id
	All
	u(6)

	

else {
	
	

	         short_priority_id
	All
	u(4)

	         fragment_order
	All
	u(2)

	


 temporal_level 
	All
	u(3)

	


 dependency_id
	All
	u(3)

	


 quality_level
	All
	u(2)

	


 nalUnitHeaderBytes++
	
	

	

}
	
	

	

nalUnitHeaderBytes++
	
	

	
}
	
	

	
…
	
	

	}
	
	


Since fragment_order information is specified in NAL unit header or SPS, we can remove it from slice header, as shown in Table 5.

Table 5 Slice header in scalable extension syntax
	slice_header_in_scalable_extension( ) {
	C
	Descriptor

	
first_mb_in_slice
	2
	ue(v)

	
slice_type
	2
	ue(v)

	
if( slice_type  = =  PR )  {
	
	

	

fragmented_flag
	2
	u(1)

	

if ( fragmented_flag  = =  1 ) {
	
	

	


fragment_order                                                           
	2
	ue(v)       

	


if ( fragment_order  !=  0)
	
	

	



last_fragment_flag
	2
	u(1)

	

}
	
	

	

if ( fragment_order  = =  0 ) {
	
	

	


num_mbs_in_slice_minus1
	2
	ue(v)

	


luma_chroma_sep_flag
	2
	u(1)

	

}
	
	

	
}
	
	

	
…
	
	

	}
	
	


For the same reason, in Scalability Information SEI message, we should add fragment_order as marked in red in Table 6.
Table 6 Scalable information SEI message 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)

	     fragment_order[ i ]
	5
	u(2)

	
}
	
	

	   ….
	
	

	 }
	
	

	}
	
	


fragment_order[ i ] is equal to fragment_order of the NAL units in the scalable layer with layer identifier equal to i.
3. Conclusion

In this contribution, we propose to move fragment_order information into NAL unit header to keep the information related to quality scalability [quality_level, fragment_order] consistent. For one-byte solution, to establish 1D-3D relationship, we add fragment_order in SPS. For two-byte solution, we use the low order 2 bits of simple_priority_id for fragment_order and leave 4 bits for application. We also propose to add fragment_order in scalable information SEI message. 
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� In JSVM-3, fragment_order is coded in slice header using ue(v). But in the definition of base_id_plus_1 and non-required picture SEI message, fragment_order is described as u(2), which means only 2 bits are used for fragment_order. 
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