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1. Introduction

Reference picture buffering of the CD [1] describes two modes to buffer the currently decoded picture and thus decides how the multi-frame buffer will be modified after the current picture is decoded. The first mode called “Sliding Window” buffering mode and the second “Adaptive Memory Control” buffering mode. In “Sliding Window” mode the memory control is done field based in case of field processing. If in this case the current picture is the first field of a frame, then only the field of the same parity (top or bottom) will be marked as unused in the buffer, so that the second field of the current frame may still reference the other field of the largest relative index. In the “Adaptive Memory Control” mode all operations are done frame based, and the frame numbers referred to in memory management control operation commands are always frame numbers even if the current picture is a field picture.

2. Problems of MMCO

Current MMCO commands are not adopted for field processing or adaptive frame/field processing.

3. Proposed solution

To solve the problems described in section 2 we propose to use different processing for progressive and interlace sequences.

3.1 Progressive sequence

The buffering will be done as specified in the CD.

3.2 Interlaced sequence

3.2.1 Field mode

In field mode each field can be seen as one independent field picture and the MMCO commands have the following meanings:

	Code Number
	Memory Management Control Operation
	Associated Data Fields Following

	0
	End memory_management_control_operation Loop
	None (end of RPS layer)

	1
	Mark a Short-Term Field as “Unused”
	difference_of_pic_nums

	2
	Mark a Long-Term Field as “Unused”
	long_term_pic_index

	3
	Assign a Long-Term Index to a Field
	difference_of_pic_nums and long_term_pic_index

	4
	Specify the Maximum Long-Term Field Index
	max_long_term_pic_index_plus1

	5
	Reset
	None


3.2.2 Adaptive frame / field mode

In adaptive frame / field mode each picture is stored as a frame. If the current picture is a frame picture the memory management control operation process one frame. (Identically to processing of progressive sequences). If the current picture is a field the MMCOs “Mark a short-term Picture as “Unused”” and “Mark a Long-Term Picture as “Unused”” process the field with the same parity as the current picture. If in this case the current picture is the first field of a frame, then only the field of the same parity (top or bottom) will be marked as unused in the buffer, as specified by the encoder. The other MMCOs “Assign a Long-Term Index to a Picture” and Specify the Maximum Long-Term Picture Index” are processing the whole frame-picture.

4. Proposed revised text

8.4.3
Reference picture buffering mode (ref_pic_buffering_mode)

ref_pic_buffering_mode specifies the buffering mode of the currently decoded picture picture and thus decides how the multi-frame buffer will be modified after the current picture is decoded. It follows an remapping_of_pic_nums_indicator “end loop” indication when the picture is not an Intra picture. It is the first element of the RPS layer if the picture is an Intra picture. The values for ref_pic_buffering_mode are defined as follows:

ref_pic_buffering_mode = = “0”:
Sliding Window,

ref_pic_buffering_mode = = “1”:
Adaptive Memory Control.

In the “Sliding Window” buffering mode, the current decoded picture shall be added to the buffer with default relative index 0, and any marking of pictures as “unused” in the buffer is performed automatically in a first-in-first-out fashion among the set of short-term pictures. In this case, if the buffer has sufficient “unused” capacity to store the current picture, no additional pictures shall be marked as “unused” in the buffer. If the buffer does not have sufficient “unused” capacity to store the current picture, the picture with the largest default relative index among the short-term pictures in the buffer shall be marked as “unused”. If in interlace case and adaptive frame / field processing the current picture is the first field of a frame, then only the field of the same parity (top or bottom) will be marked as unused in the buffer, so that the second field of the current frame may still reference the other field of the largest relative index.  In the sliding window buffering mode, no additional information is transmitted to control the buffer contents.

In the "Adaptive Memory Control" buffering mode, the encoder explicitly specifies any addition to the buffer or marking of data as “unused” in the buffer, and may also assign long-term indices to short-term pictures. The current picture and other pictures may be explicitly marked as “unused” in the buffer, as specified by the encoder. This buffering mode requires further information that is controlled by memory management control operation (memory_management_control_operation) parameters.

8.4.3.1
Memory management control operation (memory_management_control_operation)

memory_management_control_operation is present only when ref_pic_buffering_mode indicates “Adaptive Memory Control”, and may occur multiple times if present.  It specifies a control operation to be applied to manage the multi-frame buffer memory.  The memory_management_control_operation parameter is followed by data necessary for the operation specified by the value of memory_management_control_operation, and then an additional memory_management_control_operation parameter follows – until the memory_management_control_operation value indicates the end of the list of such operations.  memory_management_control_operation commands do not affect the buffer contents or the decoding process for the decoding of the current frame – rather, they specify the necessary buffer status for the decoding of subsequent frames in the bitstream.  The values and control operations associated with memory_management_control_operation are defined in Table 8-9.

Note that memory_management_control_operation commands always indicate the same treatment for both fields of a frame, and the frame numbers referred to in memory_management_control_operation commands are always frame numbers even if the current picture is a field picture.
The indication of memory_management_control_operation depends on picture and processing structure. For progressive sequences MMCO commands always indicate a frame picture. For interlace sequences and field pictures MMCO commands always indicate a field picture. For interlace sequences and adaptive frame/field mode the MMCOs “Mark a Short-Term Picture as Unused” and “Mark a Long-Term Picture as “Unused” indicates the field with the same parity as the current field. If in this case the current picture is the first field of a frame, then only the field of the same parity (top or bottom) will be marked as unused in the buffer, so that the second field of the current frame may still reference the other field of the specified index. The MMCOs “Assign a Long-Term Index to a Picture” and “Specify the Maximum Long-Term Picture Index” indicate a frame picture.
If memory_management_control_operation is Reset, all frames in the multi-frame buffer (but not the current frame unless specified separately) shall be marked “unused” (including both short-term and long-term frames). Moreover, the maximum long-term frame index shall be reset to zero.

The frame height and width shall not change within the bitstream except within a picture containing a Reset memory_management_control_operation command.

A “stored picture” does not contain an memory_management_control_operation command in its RPS layer which marks that (entire) picture as “unused”.  If the current picture is not a stored picture, its RPS layer shall not contain any of the following types of memory_management_control_operation commands:

a)
A Reset memory_management_control_operation command,

b)
Any memory_management_control_operation command which marks any other picture (other than the current picture) as “unused” that has not also been marked as “unused” in the RPS layer of a prior stored picture, or

c)
Any memory_management_control_operation command which assigns a long-term index to a picture that has not also been assigned the same long-term index in the RPS layer of a prior stored picture
Table 8-9 – Memory management control operation (memory_management_control_operation) values

	Code Number
	Memory Management Control Operation
	Associated Data Fields Following

	0
	End memory_management_control_operation Loop
	None (end of RPS layer)

	1
	Mark a Short-Term Picture as “Unused”
	difference_of_pic_nums

	2
	Mark a Long-Term Picture as “Unused”
	long_term_pic_index

	3
	Assign a Long-Term Index to a Picture
	difference_of_pic_nums and long_term_pic_index

	4
	Specify the Maximum Long-Term Picture Index
	max_long_term_pic_index_plus1

	5
	Reset
	None


5. Conclusion

This proposal introduce picture buffering of interlaced sequence for “Adaptive Memory Control”. It is a clean-up of current CD. Therefore we propose to incorporate this modification into FCD.
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