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1 Summary

The purpose of this proposal is to present a possible design for the decoded picture buffer.  In the Klagenfurt Meeting, the JVT group has agreed to merge the reference picture buffer and the reordering picture buffer to form a decoded picture buffer.  However the design on how to merge these two buffers was not discussed in detail.  In this proposal, we present two possible ways to merge these buffers and compare their advantages and disadvantages.

2 Flexible Partitioning of Buffers

The first method to merge the two buffers, reference picture buffer and reordering picture buffer, is using a flexible partitioning approach.  In this approach, the boundary that separates the reference frame buffer and reordering picture buffer is not fixed but varies depending on the occupancy of the reordering buffer.  In another words, the size of the reference picture buffer will varies depending on the total size of the decoded picture buffer minus the number of pictures stored to be reordered.  Thus at different picture interval, the size of the reference picture buffer will varies with the number of pictures in the reordering picture buffer.

This approach is best in maximizing the physical memory allocated for the decoded picture buffer.  However the design for reference picture buffer will be affected by this approach.  The reason is because the reference picture buffer is made up of short term and long-term buffer.  So whenever the size of the reference picture buffer increases or decreases by one due to the reordering picture buffer occupancy, this picture space has to be from either the short-term or long-term buffer.  This is one issue that needs to be resolved for the reference picture buffer.  In additional, if an MMCO command is sent to adjust the size of the long-term buffer for this reason, the short-term buffer should not be reduced or increased by the same amount as described in the current FCD document.

3 Fixed Partitioning of Buffers

The second approach will be the fixed partition approach for the two buffers.  This means that in the Sequence parameter set, besides the num_of_ref_frames, an additional parameter, num_of_reorder_frames, will be used to indicate the size of the reordering buffer.  Therefore, as long as the sum of num_of_ref_frames and num_of_reorder_frames does not exceed the level definitions, the decoder will be able to allocate physical memory space for these two buffers.  So within the same video sequence, the partition of the two buffers will be fixed even though physically the two buffers belong to a single buffer.  

This approach may not be as effective as the first approach, but the design is simple and it does not affect the reference picture buffer design.

Sequence parameter set RBSP syntax

	seq_parameter_set_rbsp( ) {
	Category
	Descriptor

	
profile_idc
	0
	ue(v)

	
level_idc
	0
	ue(v)

	
seq_parameter_set_id
	0
	ue(v)

	
log2_max_frame_num_minus4
	0
	ue(v)

	
pic_order_cnt_type
	0
	ue(v)

	
if( pic_order_cnt_type  = =  0 )
	
	

	

log2_max_pic_order_cnt_minus4
	0
	ue(v)

	
else if( pic_order_cnt_type  = =  1 ) {
	
	

	

offset_for_non_stored_pic
	0
	se(v)

	

num_stored_frames_in_pic_order_cnt_cycle
	0
	ue(v)

	

for( i = 0; i < num_stored_frames_in_pic_order_cnt_cycle; i++ )
	
	

	


offset_for_stored_frame[ i ]
	0
	se(v)

	
}
	
	

	
num_of_ref_frames
	0
	ue(v)

	
num_of_reorder_frames
	0
	ue(v)

	
required_frame_num_update_behaviour_flag
	0
	u(1)

	
pic_width_in_mbs_minus1
	0
	ue(v)

	
pic_height_in_mbs_minus1
	0
	ue(v)

	
filter_parameters_flag
	0
	u(1)

	
constrained_intra_pred_flag
	0
	u(1)

	
mb_frame_field_adaptive_flag
	0
	u(1)

	
vui_seq_parameters_flag
	0
	u(1)

	
if( vui_seq_parameters_flag )
	
	

	

vui_seq_parameters( )
	0
	

	
rbsp_trailing_bits( )
	0
	

	}
	
	


Semantics 

num_of_reorder_frames specifies the total number of pictures in the reordering picture buffer.
4 Conclusion 

Two possible designs for merging the reference picture buffer and the reordering picture buffer have been presented in this document.  The flexible partitioning approach is effective in memory usage but may be quite complicated considering the changes to the design for the reference picture buffer and the decoder’s implementation.  We would like the JVT group to consider the second approach, the fixed partition approach, as the design approach for the decoded picture buffer.  With the fixed partitioning approach, the change to the current JVT FCD text will be minimum.
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