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Introduction

The current design of the Reference Picture Buffer contains decoded pictures. The term picture is used repeatedly and is a source of confusion.  Two fields may have been decoded individual as field-structured pictures or together in a frame-structured picture.  When referenced, these fields may be grouped to construct a reference frame-structured picture or referenced individually as field-structured pictures.  This dual use of the term picture creates confusion in implementing the reference buffer.  We clarify the description with the goal of enabling implementations using only frame-structured storage.

Implementation Issues

An implementation typically chooses a single picture structure for storing all reference data.  For many architectures, frames are more efficient for use with frame-prediction encouraging the use of frame stores.  According to the current design, individual fields may be added or removed from the reference buffer.  Removing individual fields can fragment the reference frame memory, requiring de-fragmentation before storing a decoded frame-structured picture even when sufficient memory exists.  

Memory Use

Limits are placed on the amount of memory required for decoding by level parameter in annex A.  We clarify the use of this limit.  A level defines the total memory available, M bytes, for frame storage.  Given a memory size of M bytes and the size of a decoded frame, F bytes, the number of frame stores is limited to N where: 

N=MIN(15,M/F)

During operation, this buffer will contain several decoded pictures (fields or frames).  The reference frame buffer contains N frame stores where each frame store contains: memory for storing two fields, a decoded frame number, and a flag for each field indicating the field is free or available for reference.  A frame store is free if both fields are flagged free.  A frame store is available for reference if both fields are available for reference.

frame_store each frame store includes: memory for storing two fields, a decoded frame number, and a flag for each field indicating if the field is free or available for reference.

NOTE: the semantics of num_of_ref_frames need to be changed. Currently, it specifies the total number of “pictures”.  The number of frame stores is meant. 

num_of_ref_frames specifies the total number of frames stores for storing both short- and long-term pictures in the reference picture buffer.

Picture Numbering

Numbers are assigned to decoded pictures for use in reference.  Picture can mean either field-structured picture or frame-structured picture.  In the current design, the distinction between field and frame appears to be made based upon the type of reference being used during decoding.  The type of reference being used depends upon the picture structure of the picture currently being decoded not upon the picture structure in effect when a frame/field was added to the reference buffer.  We clarify this distinction defining both frame-structured and field-structured numbering for referencing elements of the reference buffer.

Frame-structured picture numbering

For each frame store available for reference, we define a frame-structured picture number PN = FN.  Thus each pair of complimentary fields both marked available for reference can be indexed as a frame

Field-structured picture numbering

For each field marked available for reference, we define a field-structured picture number PN=2FN+parity.  Thus each field marked available for reference can be indexed.

MMCO

Each MMCO modifies the state of the reference buffer by marking one or more fields of a frame as (un)available for reference, or moving a picture from short term to long term buffer.  MMCO commands are executed in the order received with the means of indexing determined by the picture structure of the picture containing the MMCO command.  

Adding

A frame-structured picture can only be stored in a free frame store, where both fields are marked free.  The frame store is updated with the frame number, FN, and both fields are marked available for reference.  A field-structured picture with frame number FN is stored in a frame store partially occupied by a complementary field, or in a free frame store. The field is marked available for reference.

Removing

A picture, field or frame, with frame number FN is removed from the frame buffer by marking the specified field or fields free in the frame store having frame number FN.

Transfer to long-term buffer

Transfer operations apply to entire frame stores rather than individual fields

Sliding Window

The sliding window mode uses the term “capacity” without definition.  Following our remarks, the capacity of the short term buffer is a number of frame stores equal to the total number of frame stores, N,  minus the number of long term frame stores.  When the short term buffer has reached capacity, a field-structured picture can be stored if the field is flagged free in a frame store having the same frame number and opposite parity field marked available for reference.  Otherwise, the oldest frame store is emptied, both fields marked free and the picture (field-structured or frame-structured) is stored in the now free frame store. 
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