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1
Introduction

This contribution provides text for the proposed addition of the MaxStaticMBPS parameter to Rec. H.241.  
We propose that these additions, together with the text in Amendment 1 for H.241 and any material in the H.241 Implementer’s Guide be included in a revised Rec. H.241 for Consent at this meeting.

2
History

At the November 2004 meeting of ITU-T SG16, contribution COM16-D6, “Dark” Macroblocks for Improved Computational Efficiency, was considered in a joint meeting under Q1 and Q6 (VCEG), responsible for Rec. H.264.

As noted in the WP2 report of that meeting in TD-74 (PLEN), “It was agreed that Q.1 wishes to add a MaxSKIPPED parameter to H.241, and invites a detailed contribution at the next meeting.” 

At the May 2005 meeting of Q1/16, contribution Q1-D07 offered text for the MaxDarkMBPS parameter.  At that meeting Q1/16 agreed to incorporate this new parameter into a revised Rec. H.241 at the July/August 2005 meeting of SG16, after resolution of the open issues listed below, which had been raised via email.  

This contribution provides the requested details.
3
Issues and Resolutions

ISSUE 1: Should the reference index of  "dark macroblocks" be restricted to point only at the immediately preceding picture?

RESOLUTION 1: Yes, a "dark" marcroblock is restricted to point only at the immediately preceding picture IN DECODING (not output) ORDER.  

The idea is to identify MBs that require minimal decoder load to process.  Looking at other pictures may involve cache misses, etc.

ISSUE 2: Should weighted prediction be allowed in the definition of  "dark macroblocks"?

RESOLUTION 2: No, weighted prediction is not allowed in Dark MBs.

Same reasoning - absolute minimal computational burden.

Defining Dark MBs this way does not preclude some future "grey" MB type from being defined as well.

ISSUE 3:  Should we include "dark B macroblocks" in the definition of "Dark Macroblocks"?

RESOLUTION 3: Yes (thanks to Q6/16 Rapporteur Gary Sullivan for his help).
ISSUE 4: It has been suggested that H.241 should include some informative (not normative) material giving guidance (or at least an example) about how an implementer would calculate the value of MaxDarkMBPS for a given decoder implementation.  

RESOLUTION 4: An example is provided in section 8.3.2.8.2.
ISSUE 5: (Editorial): Some commenters didn’t like the names "dark" and "normal" macroblocks. 

RESOLUTION 5: They are now called “static” and “non-static” macroblocks.

4.  Change to section 8.3.1/H.241 

Add reference to new MaxStaticMBPS parameter.

[Begin Change]

8.3.1.1
Optional parameters

For each H.264 capability, optional parameters may be signalled. These parameters permit a terminal to signal that, in addition to meeting the support requirements for the signalled Profile and Level, the terminal has additional capabilities. Such additional capabilities in decoders may permit encoders to send a video stream which takes advantage of these capabilities.

Terminals shall not signal a set of optional parameters indicating the practical capability to fully support a given Level, without also signalling support for that Level.

The optional parameters are:

1)
CustomMaxMBPS – If present, indicates the decoder has a higher processing rate capability.

2)
CustomMaxFS – If present, indicates the decoder can decode larger picture (frame) sizes.

3)
CustomMaxDPB – If present, indicates the decoder has additional decoded picture buffer memory.

4)
CustomMaxBRandCPB – If present, indicates the decoder can decode a higher video bitrate and has a correspondingly larger coded picture buffer.

5) 
MaxStaticMBPS – If present, indicates the maximum number of macroblocks per second the decoder could process in the hypothetical case that all macroblocks are static macroblocks (see clause 8.3.2.8).
…

[End Change]
5.  Change to section 8.3.2.4/H.241 

The text of this section is modified from a “shall” to a “may” because the CustomMaxMBPS parameter, when used together with the new MaxStaticMBPS parameter, does not directly determine the maximum decoder processing rate, but is used together with MaxStaticMBPS to determine this. 

In the case that both CustomMaxMBPS and MaxStaticMBPS are signaled, it is preferable (but not necessary) that the encoder use the result of the MaxStaticMBPS procedure (which takes into account the value of CustomMaxMBPS if signaled) instead of the result of this procedure.

The CustomMaxMBPS parameter may continue to be used as before, either by itself, or by encoders that are not aware of the new MaxStaticMBPS parameter when both CustomMaxMBPS and MaxStaticMBPS are signalled – however encoders that understand both parameters will be able to transmit video at a higher rate.

[Begin Change]

8.3.2.4
H.264 CustomMaxMBPS processing rate parameter
The optional CustomMaxMBPS parameter permits a decoder to signal that it is capable of decoding video at a higher rate than required by the signalled Level. Encoders may use this knowledge to, for example, send pictures of a given size at a higher frame rate.

Table 6/H.241 ( H.264 Capability Parameter – CustomMaxMBPS

	Parameter name
	CustomMaxMBPS

	Parameter description
	CustomMaxMBPS is the maximum macroblock processing rate, in units of 500 macroblocks per second.

This optional parameter, when present, may be considered by the encoder to replace the MaxMBPS value in Table A.1/H.264 for the signalled Level. The value of (CustomMaxMBPS × 500) shall not be less than the value MaxMBPS for the Level given in Table A.1/H.264.

	Parameter identifier value
	3

	Parameter status
	Optional.

This parameter shall appear at most once in each Generic Capability.

	Parameter type
	unsignedMin

	Supersedes
	This field shall not be included.


…

[End Change]
5.  New section 8.3.2.8/H.241 - H.264 MaxStaticMBPS processing rate parameter

This new section defines the MaxStaticMBPS parameter and gives an example of its use.

The entire section is an addition.

 [Begin Change]

8.3.2.8
H.264 MaxStaticMBPS processing rate parameter
The optional MaxStaticMBPS parameter permits a decoder to signal that it is capable of decoding video containing static macroblocks at a higher rate than required by the signalled Level. Encoders may use this knowledge to, for example, send pictures of a given size at a higher frame rate.
In the H.264 context, static macroblocks are defined as macroblocks for which all of the following conditions are fulfilled:

1)      CodedBlockPatternLuma and CodedBlockPatternChroma are both equal to 0, and, 

2)      either of the following conditions are fulfilled: 

a. mb_type is equal to P_Skip or P_L0_16x16 and weighted_pred_flag is not equal to 1, or,

b. mb_type is equal to B_Skip, B_Direct_16x16, B_L0_16x16, or B_L1_16x16 and weighted_bipred_idc is not equal to 1;

3) only a single list X for X = 0 or 1 (List 0 or List 1) is used in the inter prediction process for the macroblock, within which the values of mvLX[0], mvLX[1], and refIdxLX are all equal to 0, and,

4)      either of the following conditions are fulfilled:

a. the macroblock is a frame macroblock and the reference index value 0 refers to the immediately-preceding frame or complementary field pair in decoding order and the immediately-preceding picture in decoding order is not a non-paired field, or, 

b. the macroblock is a field macroblock and the reference index value 0 refers to the immediately-preceding field of the same parity in decoding order. 

All other macroblocks are non-static macroblocks.

Table 9b/H.241 ( H.264 Capability Parameter –MaxStaticMBPS
	Parameter name
	MaxStaticMBPS

	Parameter description
	MaxStaticMBPS is the maximum number of static macroblocks per second the decoder can process under the assumption that all macroblocks are static macroblocks, in units of 500 macroblocks per second.

When this optional parameter is present the value of MaxMBPS in Table A.1/H.264 for the signalled Level should be considered by the encoder to be equal to the result of the following procedure:

1. If the optional parameter CustomMaxMBPS is signalled, set a variable MaxMacroblocksPerSecond equal to the value (CustomMaxMBPS × 500).  Otherwise, set MaxMacroblocksPerSecond equal to the value of MaxMBPS for the Level given in Table A.1/H.264.

2. Set a variable Pnon-static to the proportion of non-static macroblocks in picture n.

3. Set a variable Pstatic to the proportion of static macroblocks in picture n.

4. The value of MaxMBPS in Table A.1/H.264 for the signalled Level should be considered by the encoder to be equal to:
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The encoder should recompute this value for each picture.

The value of (MaxStaticMBPS × 500) shall not be less than the value MaxMBPS for the Level given in Table A.1/H.264, and if CustomMaxMBPS is signalled, shall not be less than the value (CustomMaxMBPS × 500).
The computed value of MaxMBPS should be used by the encoder to determine the minimum interval between picture n and picture n+1, as specified in the references to MaxMBPS in Annex A/H.264.

	Parameter identifier value
	7

	Parameter status
	Optional.

This parameter shall appear at most once in each Generic Capability.

	Parameter type
	unsignedMin

	Supersedes
	This field shall not be included.


8.3.2.8.1 Use of H.264 MaxStaticMBPS example (informative)

This subclause does not form an integral part of this Recommendation.

For example, suppose a Level 1.2 capable decoder (MaxMBPS = 6000) with a signalled MaxStaticMBPS value of 120 (a processing rate of 60,000 static macroblocks per second) is receiving XGA video (1024x768 luma samples per picture), which contains 3,072 luma macroblocks per picture, and that only a mouse cursor is moving in the video scene.  (This example assumes the decoder has a CustomMaxFS value that permits this picture size.)  

Suppose further that encoding the mouse cursor region requires only 4 macroblocks in a particular picture, so all other macroblocks can be static macroblocks.  The procedure described above yields a MaxMBPS of 59,305 macroblocks per second (1÷((4÷3072)÷6,000)+(((3072-4)÷3072)÷60,000)).  
This would permit the encoder to generate the next picture after an interval of 51.8 ms (3072÷59,305), corresponding to an instantaneous frame rate of 19.3 Hz (59,305÷3072), compared to an interval of 512 ms (3072÷6000), corresponding to an instantaneous frame rate of only 2.0 Hz without the use of MaxStaticMBPS.
8.3.2.8.2 Determination of H.264 MaxStaticMBPS value (informative)

This subclause does not form an integral part of this Recommendation.  It provides informative guidance regarding considerations for the determination of the MaxStaticMBPS value for a given decoder implementation.
Practical decoder implementations make use of a wide variety of hardware and software architectures, and there may be no single method of determining a decoder’s value of MaxStaticMBPS that is appropriate in all cases; determination of this value is left to the implementer.
One possible method is described here solely as an example:
1. Given an implementation which can decode sequences containing only non-static macroblocks at a rate of Rdecode macroblocks per second, 

2. an encoded test video sequence with a known number of macroblocks (N), proportion of static macroblocks (Pstatic), and of non-static macroblocks (Pnon-static = 1 - Pstatic) can be decoded, and the time required to decode either each picture or the entire sequence measured by experiment (Tdecode in seconds).

3. The rate at which static macroblocks can be decoded (StaticMBPS) can be calculated by:

StaticMBPS = Pstatic / (Tdecode / N – Pnon-static / Rdecode)

4. This procedure can be repeated with different test sequences containing different proportions of static and non-static macroblocks and different picture sizes.

5. The values of StaticMBPS obtained can be plotted against varying values of Pstatic and picture size tested, and interpolation applied between the test points.  (Note that in many decoder implementation architectures, the plot of StaticMBPS vs. picture size will form a curve.)
6. The lowest value of StaticMBPS obtained on the plots could then be used as the value of MaxStaticMBPS.

In some decoder implementation architectures, the decoding rate is affected by a deblocking filter computation where static and non-static macroblocks are adjacent to each other.  To take account of this factor, worst-case test patterns of static and non-static macroblocks can be used.
 [End Change]
_____________

_1182596238.unknown

