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Introduction





This document is intended to serve as the basis for a new Professional Extensions Annex to ITU-T Rec. H.264 & ISO/IEC 14496-10.  This is not a proposal to change the base text of the Recommendation | International Standard.


The Recommendation | International Standard [1] has been examined for areas where extended sample bit depth or chroma format support may require new or substitute text (documented in the form of an Annex) in order to implement an extended decoder.  This document lists proposed changes to those subclauses.


Section I of this document outlines a proposed framework for a new Professional profile to support the technical requirements listed in subclause 3 of CfP JVT-G048 [2].  It also identifies Recommendation | International Standard subclause modifications common to both bit depth and chroma format extensions for the Annex.


Section II of this document identifies general changes required to support increased bit depth as well as the specific implementation requirements of proposal JVT-H016 [3].


Section III is specific to chroma format extensions.


Section IV lists proposed non-normative changes specific professional applications.


Existing text from the Recommendation | International Standard is “quoted”.  Deletions from text of Recommendation | International Standard marked in Red.  Proposed additions marked in italicized Yellow.





SECTION I: Common Draft Text (CDT) for Professional Extensions Annex (common to Bit Depth and Chroma Format Changes)


Comment #CDT1


Subclause: A.2 “Profiles”


Comment: This Professional Extensions Annex requires at least one new Profile.  


Proposal: Insert new profile definition:


A.2.4 Professional  profile


Bitstreams conforming to the Professional profile shall obey the following constraints:


–	Only I, P, and B slice types may be present.


–	NAL unit streams shall not contain nal_unit_type values in the range of 2 to 4, inclusive.


–	Arbitrary slice order is not allowed.


–	Picture parameter sets shall have num_slice_groups_minus1 equal to 0 only.


–	Picture parameter sets shall have redundant_pic_cnt_present_flag equal to 0 only.


Picture parameter sets shall have entropy_coding_mode_flag equal to 1.


Slice headers shall have disable_deblocking_filter_idc equal to 2 only. [This restriction is still in question.  If deblocking filter is allowed, a re-design to support bit depths greater than 8 will be necessary.] 


–	The level constraints specified for the Professional profile in subclause A.3.2.4 shall be fulfilled.


Conformance of a bitstream to the Professional profile is specified by profile_idc being equal to ????


Decoders conforming to the Professional profile at a specified level shall be capable of decoding all bitstreams in which profile_idc is equal to ???? or constraint_set3_flag is equal to 1 and in which level_idc represents a level less than or equal to specified level up to and including Level 4.1


Decoders conforming to Professional profile at levels 4.2, 5 and 5.1 shall be capable of decoding all bitstreams in which profile_idc is equal to ??? or constraint_set3_flag is equal to 1 and in which frame_mbs_only_flag is equal to 1 and in which level_idc represents a level less than or equal to specified level.





Decoders conforming to Professional profile at a specified bit depth shall decode streams of lower BitDepth but are not required to decode streams of higher bit depth.





Decoders conforming to Professional profile supporting any given ChromaFormatFactor (e.g., 4:2:2) shall decode streams of lower chroma format (e.g., 4:2:0) but are not required to decode streams of higher ChromaFormatFactor.





Decoders conforming to Professional profile 4:2: or 4:2:2:4 chroma format shall be in YCbCr color space.





Decoders conforming to Professional profile and supporting 4:4:4 chroma format shall support YCbCr, RGB, and XYZ color spaces. 


Comment #CDT2


Subclause: A.3.2 “Profile-specific level limits”


Comment: Document level limits specific to Professional Profile. 


Proposal: Modify “A.3.2 d) Profile-specific level limits” as follows:


In bitstreams conforming to the Main and Extended profiles, sequence parameter sets shall have frame_mbs_only_flag equal to 1 for the levels specified in � REF _Ref31785055 \h � \* MERGEFORMAT �Table A�3� for the Main profile, and in � REF _Ref31784761 \h � \* MERGEFORMAT �Table A�4� for the Extended profile, and in Table A-5 for Professional Profile.


Proposal: Insert the following subclause and table:


A.3.2.4 Professional profile limits


Table A-5 specifies limits for each level that are specific to bitstreams conforming to the Professional profile. Entries marked "�" in Table A-5 denote the absence of a corresponding limit.


Table A�5 – Professional profile level limits


Level  number�
SliceRate�
MinLumaBiPredSize�
direct_8x8_inference_flag�
frame_mbs_only_flag�
�
1�
-�
-�
-�
1�
�
1.1�
-�
-�
-�
1�
�
1.2�
-�
-�
-�
1�
�
1.3�
-�
-�
-�
1�
�
2�
-�
-�
-�
1�
�
2.1�
-�
-�
-�
-�
�
2.2�
-�
-�
-�
-�
�
3�
TBD�
TBD�
TBD�
-�
�
3.1�
TBD�
TBD�
TBD�
-�
�
3.2�
TBD�
TBD�
TBD�
-�
�
4�
TBD�
TBD�
TBD�
-�
�
4.1�
TBD�
TBD�
TBD�
-�
�
4.2�
TBD�
TBD�
TBD�
1�
�
5�
TBD�
TBD�
TBD�
1�
�
5.1�
TBD�
TBD�
TBD�
1�
�
Comment #CDT3


Subclause: 7.3.2.1 “Sequence parameter set RBSP syntax”


Comment: This Annex must specify a mechanism to flag that a bitstream is conformant with the new Amendment (Professional profile) and that it may contain syntax elements not present in bitstreams conformant with the current Recommendation | International Standard (Base, Main, Extended profiles).


Proposal: Conditionally based on profile_idc equal to Professional profile, add fixed length fields in the sequence parameter set for bit_depth_idc and chroma_format_idc, following level_idc.  


Comment:  Fixed length fields early in the sequence parameter set, prior to any variable length coded fields, allows easy detection of supported formats.  bit_depth_idc and chroma_format_idc  each require 3 bits minimum.  However, allocating 4 bits each, thereby adding one total byte, may provide benefits.


Proposal: Add “constraint_set3_flag” to Sequence Parameter Set, using a bit from    reserved_zero_5bits.  constraint_set3_flag equal to 1 indicates that the bitstream obeys all constraints specified in subclause A.2.4. constraint_set3_flag equal to 0 indicates that the bitstream may or may not obey all constraints specified in subclause A.2.4.





�
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)�
�
    if (profile_idc != ***) {�
�
�
�
	    reserved_zero_5bits /* equal to 0 */�
0�
u(5)�
�
    } else {�
�
�
�
     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 == *** ) {�
�
�
�
        chroma_format_idc�
0�
u(3)4?�
�
        bit_depth_idc�
0�
u(3)4?�
�
    }�
�
�
�
	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_lsb_minus4�
0�
ue(v)�
�
	else if( pic_order_cnt_type  = =  1 ) {�
�
�
�
		delta_pic_order_always_zero_flag�
0�
u(1)�
�
		offset_for_non_ref_pic�
0�
se(v)�
�
		offset_for_top_to_bottom_field�
0�
se(v)�
�
		num_ref_frames_in_pic_order_cnt_cycle�
0�
ue(v)�
�
		for( i = 0; i < num_ref_frames_in_pic_order_cnt_cycle; i++ )�
�
�
�
			offset_for_ref_frame[ i ]�
0�
se(v)�
�
	}�
�
�
�
	num_ref_frames�
0�
ue(v)�
�
	gaps_in_frame_num_value_allowed_flag�
0�
u(1)�
�
	pic_width_in_mbs_minus1�
0�
ue(v)�
�
	pic_height_in_map_units_minus1�
0�
ue(v)�
�
	frame_mbs_only_flag�
0�
u(1)�
�
	if( !frame_mbs_only_flag )�
�
�
�
		mb_adaptive_frame_field_flag�
0�
u(1)�
�
	direct_8x8_inference_flag�
0�
u(1)�
�
	frame_cropping_flag�
0�
u(1)�
�
	if( frame_cropping_flag ) {�
�
�
�
		frame_crop_left_offset�
0�
ue(v)�
�
		frame_crop_right_offset�
0�
ue(v)�
�
		frame_crop_top_offset�
0�
ue(v)�
�
		frame_crop_bottom_offset�
0�
ue(v)�
�
	}�
�
�
�
	vui_parameters_present_flag�
0�
u(1)�
�
	if( vui_parameters_present_flag )�
�
�
�
		vui_parameters( )�
0�
�
�
	rbsp_trailing_bits( )�
0�
�
�
}�
�
�
�



Comment #CDT4


Subclause(s): Annex A.3.1 “Profile-independent level limits, Annex A Table A-1, “Level Limits, Max decoded picture buffer size MaxDPB”


Comment: Memory computations for the Recommendation | International Standard are currently based on default values of 8 bits for BitDepth and 1.5 for ChromaFormatFactor.  Decoder memory requirements for extended implementations with other BitDepths or ChromaFormatFactors will vary accordingly.  Rather than insert many new tables and values, a simple non-normative MemoryFactor may be suitable for calculating the increased memory requirements associated with Professional Profile implementations.


Proposal: Modify h) in A.3.1 with 


h) max_dec_frame_buffering <= MaxDpbSize, where MaxDpbSize is equal to Min( 1024 * MemoryFactor * MaxDPB / ( PicWidthInMbs * FrameHeightInMbs * 256 * ChromaFormatFactor ), 16 ) and MaxDPB is given in � REF _Ref19421737 \h � \* MERGEFORMAT �Table A�1� in units of 1024 bytes. max_dec_frame_buffering is also called DPB size. 


Where MemoryFactor is defined as


MemoryFactor = (Memory Value in Bytes) * (BitDepth/8) * (ChromaFormatFactor/1.5)


Note that this calculation assumes perfect array bit-packing.  Implementations restricted to byte-boundary storage may have substantially increased memory requirements.


[TLM –How does this interact with the number of reference frames allowed?]





SECTION II: Extended Sample Bit Depth (BD)


Comment #BD1 (Also see: Comment #CF1)


Subclause: 6.2 “Source, decoded, and output picture formats”


Comment: A representation in the bitstream of video sources of sample depth other than 8 bits is not supported. 


Excerpt from subclause 6.2: “The source and decoded pictures (frames or fields) are each comprised of three sample arrays, one luma and two chroma sample arrays.”


Proposal: Insert a new fourth paragraph and BitDepth value table in subclause 6.2 immediately after the current third paragraph (“The source and decoded pictures…”):


“6.2 Source, decoded, and output picture formats


This subclause specifies the relationship between source and decoded frames and fields that is given via the bitstream.


The video source that is represented by the bitstream is a sequence of either or both frames or fields (called collectively pictures) in decoding order.


The source and decoded pictures (frames or fields) …”


The variable of BitDepth specified in Table 6-x is the number of bits per sample in each of the sample arrays.  If not otherwise specified the value of BitDepth shall be inferred equal to 8.


Table � STYLEREF 1 \s �6��x – BitDepth values





bit_depth_idc�
BitDepth�
�
0�
8�
�
1�
10�
�
2�
12�
�
3�
14�
�
4�
16�
�
5,,715?�
Undefined�
�
Comment #BD2


Subclause: 5.7 “Mathematical functions”


Comment: The Clip1 function currently clips to 0..255.  A new clipping function is required for the appropriate bit depth(s).


Proposal: Define new clipping function:


	ClipB(x) = Clip3(0, (1<<BitDepth) – 1, x)


Comment #BD3


Subclause: 8 “Decoding process”, equations (8-76, 8-98, 8-187, 8-188, 8-191, 8-192, 8-193, 8-218, 8-219, 8-220, 8-245, 8-247, 8-252, 8-292, 8-299, 8-308, 8-312).


Comment: The Clip1() function which clips to 0..255 needs to be replaced by a new clipping function for the appropriate bit depth.


Proposal: Replace Clip1() with ClipB() in equations (8-76, 8-98, 8-187, 8-188, 8-191, 8-192, 8-193, 8-218, 8-219, 8-220, 8-245, 8-247, 8-252, 8-292, 8-299, 8-308, 8-312).


Comment #BD4


Subclause: 8.5.6 Equations 8-257 & 8-258 


Subclause: 8.5.7 Equation 8-260


Subclause: 8.6.1.1 Equation 8-287


Subclause: JVT-H016 [3] “Appendix B”


Comment: QP is just a parameter.  There is no reason why QP should change it's semantics as a function of bit-depth.


Proposal: Move the bit-depth dependency inside the codec - all the places where quantization and dequantization currently uses QP become (QP+6(BitDepth-8)).


Comment #BD5


Subclause: Annex E.2.1 “video_full_range_flag”


Comment: Changes required for greater bit depth.


Proposal: Change Text to read as follows:


video_full_range_flag indicates the black level and range of the luma and chroma signals as derived from E’Y, E’PB, and E’PR or E’R, E’G, and E’B analogue component signals and X = 2(BitDepth-8):


If video_full_range_flag is equal to 0,


Y, R, G, or B = Round( X * 219 * E’YRGB + (X * 16) )


Cb = Round( (X * 224 * E’PB) + (X * 128)  ) 


Cr = Round( (X * 224 * E’PR) + (X * 128)  ) 


Otherwise (video_full_range_flag is equal to 1),


Y, R, G, or B = Round( 2BitDepth -1 * E’YRGB )


Cb = Round(( 2BitDepth -1)  * E’PB + 2BitDepth-1 )


Cr = Round( (2BitDepth -1)  * E’PR + 2BitDepth-1 )


When the video_full_range_flag syntax element is not present, video_full_range_flag value shall be inferred to be equal to 0.


For BitDepth greater than 10, component values are always full range.





Comment #BD6


Subclause: 8.3.1 “Intra_4x4 prediction process for luma samples and 8.3.3 Intra prediction process for chroma samples, equations (8-50, 8-75, 8-85, 8-88, 8-91, and 8-95)”.


Comment: When no neighbouring samples are available for intra prediction, the prediction value had been set to 128, and needs to be replaced by a constant based on the BitDepth.


Proposal: Change the right side of the equations from


	= 128


to 


	= 2BitDepth - 1








SECTION III: Chroma Format


Comment #CF1 (See also: Comment #BD1)


Clause: 6.2 “Source, decoded, output pitcure formats”


Comment: The text must be changed to reflect chroma formats with components other than YCbCr.  Examples: RGB, XYZ.


Excerpt from subclause 6.2: “The source and decoded pictures (frames or fields) are each comprised of three sample arrays, one luma and two chroma sample arrays.”


Proposal: Edit the third paragraph of Subclause 6.2 as follows:


“6.2 Source, decoded, and output picture formats


This subclause specifies the relationship between source and decoded frames and fields that is given via the bitstream.


The video source that is represented by the bitstream is a sequence of either or both frames or fields (called collectively pictures) in decoding order.


The source and decoded pictures (frames or fields) are each comprised of” one or more sample arrays:


Luma only (monochrome)


Luma and two Chroma (YCbCr) with optional Alpha


Red, Green and Blue with optional Alpha


X, Y, Z with optional Alpha


Comment #CF2


Subclause: 6.2 “Bit Depth of Source, decoded, and output picture formats” Table 6-1


Comment: There is no mechanism to specify *any* chroma format in the bitstream.  (Default to 1.5, 4:2:0)


A fourth coded component (sample array) for use as an “Alpha Channel” is not yet supported.  There have been industry requests for this feature.  Now would be a good time to modify the ChromaFormatFactor value Table 6-1 to enable support for this sampling structure.


Proposal: Add chroma_format_idc column to Table 6-1.  Also add “4:2:2:4” and “4:4:4:4” entries in Table 6-1 as follows:


Table � STYLEREF 1 \s �6��� SEQ Table \* ARABIC \s 1 �1� – ChromaFormatFactor values





chroma_format_idc�
Chroma�Format�
ChromaFormatFactor�
�
0�
monochrome�
1�
�
1�
4:2:0�
1.5�
�
2�
4:2:2�
2�
�
3�
4:4:4�
3�
�
4�
4:2:2:4�
3�
�
5�
4:4:4:4�
4�
�
6,715???�
Undefined�
Undefined�
�



Comment #CF3


Subclause: 6.2 “Bit Depth of Source, decoded, and output picture formats”


Comment: Text must be harmonized with changes proposed in Comments 1-3 above.  Accommodate RGB and XYZ sources where the equivalent of the “luma array” for motion compensation purposes now becomes the “G” or “Y” array respectively.


Proposal: Edit the text as follows:


Paragraph 4 – “The variable ChromaFormatFactor is specified in � REF _Ref32863315 \h ��Table 6�1�, depending on the chroma format sampling structure.” If not otherwise specified, “the value of ChromaFormatFactor shall be inferred equal to 1.5, indicating 4:2:0 sampling. In monochrome sampling there is only one sample array, which may nominally be considered a luma array.  In 4:2:0 sampling, each of the two chroma arrays has half the height and half the width of the luma array.  In 4:2:2 sampling, each of the two chroma arrays has the same height and half the width of the luma array.”


In 4:2:2:4 YCbCrA sampling, each of the two chroma arrays has the same height and half the width of the luma array, and the A array is the same height and width as the luma array.  In 4:4:4 YCbCr sampling, each of the two chroma arrays has the same height and width as the luma array. In 4:4:4 RGB or XYZ sampling, the G or Y arrays may nominally be considered luma arrays and all three arrays have the same height and width. In 4:4:4:4 RGBA or XYZA sampling, the G or Y arrays may nominally be considered the luma array, and all four arrays have the same height and width. 


Paragraph 5 – “The width and height of the luma, red, green, blue, alpha, X, Y or Z sample arrays are each a multiple of 16. This Recommendation | International Standard represents colour sequences In bitstreams using 4:2:0 chroma sampling, the width and height of chroma sample arrays are each a multiple of 8. In bitstreams using 4:2:2 sampling, the with of the chroma sample arrays is a multiple of 8 and the height is a multiple of 16.  The height of a luma array that is coded as two separate fields or in macroblock-adaptive frame-field coding (see below) is a multiple of 32 samples. In bitstreams using 4:2:0 chroma sampling, the height of each chroma array that is coded as two separate fields or in macroblock-adaptive frame-field coding (see below) is a multiple of 16 samples. The width or height of pictures output from the decoding process need not be a multiple of 16 and can be specified using a cropping rectangle.” 





Paragraph 7 – In bitstreams using 4:2:0 chroma sampling, t”he nominal vertical and horizontal relative locations of luma and chroma samples in frames are shown in Figure 6-1A...”


Paragraph 7 (Inserted) – In bitstreams using 4:2:2 chroma sampling, the nominal vertical and horizontal relative locations of luma and chroma samples in frames are shown in � REF _Ref17563310 \h � \* MERGEFORMAT �Figure 6�1�B.  Alternative chroma sample relative locations may be indicated in video usability information (see Annex E).


						[PICTURE TO BE INSERETD BY 4:2:2 Proponents]


Figure � STYLEREF 1 \s �6��� SEQ Figure \* ARABIC \s 1 �1�B – Nominal vertical and horizontal locations of 4:2:2 luma and chroma samples in a frame





Paragraph 10 – In bitstreams using 4:2:0 chroma sampling, t”he nominal vertical and horizontal relative locations of luma and chroma samples in top and bottom fields are shown in � REF _Ref17563311 \h ��Figure 6�2�A. …”


Paragraph 10 (Inserted) – In bitstreams using 4:2:2 chroma sampling, the nominal vertical and horizontal relative locations of luma and chroma samples in top and bottom fields are shown in 6-2B.  Alternative chroma sample relative locations may be indicated in video usability information (see Annex E).


						[PICTURE TO BE INSERETD BY 4:2:2 Proponents]


Figure � STYLEREF 1 \s �6��2B – Nominal vertical and horizontal sampling locations of 4:2:2 samples top and bottom fields.


Paragraph 10 (Inserted) – In bitstreams using 4:4:4 or 4:4:4:4 chroma sampling all array samples are co-sited.


Comment #CF4


Proposal: Standardize list order for the various Chroma Format sample arrays.  List the nominal luma-equivalent (defined in #CF4 above) first and always put Alpha last (if present).  Examples: if chroma_format_idc= 2 or 3 then list member  order is YCbCr, or GBR, or YXZ.  If chroma_format_idc= 4 or 5 then sequence order is YCbCrA, GBRA, YXZA.


Comment #CF5


Subclause: 7.3.2.2 “Picture Parameter Set RBSP Syntax”, other places TBD.


Excerpt from the subclause: N/A


Comment: In the case of chroma_format_idc greater than 2, a mechanism may be required to independently set the QP value for each of the possible components: Y, Cb, Cr, R, G, B, X, Y, Z and Alpha.  


Meta-Proposal: Define three new pic_init_qp_minus26 parameters in addition to the current Luma or Luma equivalent.  Define pic_init_qpc1_minus26 (for second component in the Chroma Format list), pic_init_qpc2_minus26 (for third component), pic_init_qpc3_minus26 (for fourth component).  


Add these optional component QP fields to the Picture Parameter Set: 





if (profile_idc == ??? && chroma_format_idc>2) {�
�
�
�
	pic_init_qpc1_minus26   /* relative to 26 */�
1�
se(v)�
�
pic_init_qpc2_minus26  /* relative to 26 */�
1�
se(v)�
�
pic_init_qpc3_minus26  /* relative to 26 */�
1�
se(v)�
�
    }�
�
�
�
if(profile_idc == ??? && chroma_format_idc>2) {�
�
�
�
pic_init_qpc1_minus26   /* relative to 26 */�
1�
se(v)�
�
}�
�
�
�



Comment #CF6


Reference: Document: JVT-C137 [4]


Excerpts from the document: 


“This contribution […] suggests an initial design for 4:2:2 support, and discusses some thoughts on 4:4:4, […] and support of more than three video components.


Interlaced 4:2:2 Support


[…] simple 4:2:2 chroma format support can be easily specified by:


Redefining the meaning of each coded block pattern indicator for chroma to indicate the presence of coefficients in either 4x4 sub-block of each chroma plane (no syntax change needed for CBP, just reinterpretation),


Not reducing the vertical resolution of chroma motion vectors (a small and simple change), and


Increasing the size of the step size of chroma relative to luma, e.g., by increasing the chroma QP by 2 in all cases (trivially easy).


These are small changes.  Possibly, later tweaking the meaning of coded block pattern and luma/chroma relative values might help further, but the above seems like a good first step.


I see no inherent reason why an implementation that supports 4:2:0 video at resolution WxH would have difficulty supporting 4:2:2 video at resolution WxH*3/4.  Specifying profiles this way would be a good way to provide 4:2:2 support in a broad variety of systems.


4:4:4 […], and Polycomponent Video


Specifying 4:4:4 operation would be similar in principle to supporting 4:2:2, but would probably require a new CBP definition.


Similarly, support more than three component planes in a consistent fashion may be worth consideration.”


Comments:  Based on a preliminary analysis, we believe that it would be better to add bits to CBP in the case of 4:2:2 and 4:4:4 rather than to reinterpret the existing CBP.


We support item number two regarding not reducing vertical chroma motion vector resolution.  


Regarding point number three, we don’t agree with an automatic increase in chroma QP.  Syntax for chroma_qp_index_offset already exists.  That allows an encoder to change it as it sees fit.


We agree that 4:4:4 support will require new CBP definitions.


We support industry the notion of considering more than three component planes (see Comment #CF2)





Comment #CF7


Subclause(s): Annex A Table A-1, “Level Limits, Max video bit rate MaxBR and Max CPB Size Max CPB”


Comment: Bitrate and CPB Level limits for the Recommendation | International Standard are currently based on a combination of real world transmission payload characteristics, quality expectations coding efficiency, and implementation cost constraints.  Professional profile implementations with ChromaFormatFactors other than 4:2:0 and different business constraints require a new table of level limits for Max video bit rate MaxBR and Max CPB.


Proposal: Insert new Level Limit table (final values to be determined):


Table A�x – Level limits for MaxBR and Max CPB versus ChromaFormatFactor 





CFF�
1�
2�
3�
4�
1.5 (Rec/Int’l Std)�
�
Level �
MaxBR �(1000 bits/s)�
MaxCPB�(1000 bits)�
MaxBR �(1000 bits/s)�
MaxCPB�(1000 bits)�
MaxBR �(1000 bits/s)�
MaxCPB�(1000 bits)�
MaxBR �(1000 bits/s)�
MaxCPB�(1000 bits)�
MaxBR �(1000 bits/s)�
MaxCPB�(1000 bits)�
�
1-2.2�
N/A�
N/A�
N/A�
N/A�
N/A�
N/A�
N/A�
N/A�
N/A�
N/A�
�
3�
6667�
6667�
13333�
13333�
20000�
20000�
26667�
26667�
10000�
10000�
�
3.1�
9333�
9333�
18667�
18667�
28000�
28000�
37333�
37333�
14000�
14000�
�
3.2�
13333�
13333�
26667�
26667�
40000�
40000�
53333�
53333�
20000�
20000�
�
4�
13333�
16667�
26667�
33333�
40000�
50000�
53333�
66667�
20000�
25000�
�
4.1�
33333�
41667�
66667�
83333�
100000�
125000�
133333�
166667�
50000�
62500�
�
4.2�
33333�
41667�
66667�
83333�
100000�
125000�
133333�
166667�
50000�
62500�
�
5�
90000�
90000�
180000�
180000�
270000�
270000�
360000�
360000�
135000�
135000�
�
5.1�
160000�
160000�
320000�
320000�
480000�
480000�
640000�
640000�
240000�
240000�
�



The following table entries all remain the same as the current Rec/Int’l Std Table A-1:


Max macroblock processing rate MaxMBPS (MB/s).


Vertical MV component range MaxVmvR (luma frame samples) 


Min compression ratio MinCR 


Max number of motion vectors per two consecutive MBs MaxMvsPer2Mb


The following table entries change as per Comment #CDT4


Max decoded picture buffer size MaxDPB





SECTION IV: Professional Application Support


Comment #PAS1


Subclause: Annex E “Table E�1 – Meaning of sample aspect ratio indicator”


Comment: Digital Cinema applications will require support for aspect ratios other than 16:9 and 4:3.


Proposal: Add the following aspect_ratio_idc values to the table:


“Table E�1 – Meaning of sample aspect ratio indicator


aspect_ratio_idc�
Sample aspect ratio�
(informative)�Examples of use�
�
0�
Unspecified�
 �
�
1�
1:1�(“square”)�
1280x720 16:9 frame without overscan�1920x1080 16:9 frame without overscan (cropped from 1920x1088)�640x480 4:3 frame without overscan�
�
2�
12:11�
720x576 4:3 frame with horizontal overscan�352x288 4:3 frame without overscan�
�
3�
10:11�
720x480 4:3 frame with horizontal overscan�352x240 4:3 frame without overscan�
�
4�
16:11�
720x576 16:9 frame with horizontal overscan�540x576 4:3 frame with horizontal overscan�
�
5�
40:33�
720x480 16:9 frame with horizontal overscan�540x480 4:3 frame with horizontal overscan�
�
6�
24:11�
352x576 4:3 frame without overscan�540x576 16:9 frame with horizontal overscan�
�
7�
20:11�
352x480 4:3 frame without overscan�480x480 16:9 frame with horizontal overscan�
�
8�
32:11�
352x576 16:9 frame without overscan�
�
9�
80:33�
352x480 16:9 frame without overscan�
�
10�
18:11�
480x576 4:3 frame with horizontal overscan�
�
11�
15:11�
480x480 4:3 frame with horizontal overscan�
�
12�
64:33�
540x576 16:9 frame with horizontal overscan�
�
13�
160:99�
540x480 16:9 frame with horizontal overscan”�
�
14�
441:328�
1920x1080 1:2.39 frame without overscan (Academy Scope)�
�
15�
64:45�
1280x1024 16:9 frame without overscan�
�
16�
37:25�
1280x1024 1:1.85 frame without overscan (Academy Flat)�
�
17�
392:205�
1280x1024 1:2.39 frame without overscan (Academy Scope)�
�
18�
6615:5248�
2048x1080 1:2.39 frame without overscan (Academy Scope)�
�
19�
37:80�
4096x2048 1:1.85 frame without overscan (Academy Flat)�
�
20�
49:41�
4096x2048 1:2.39 frame without overscan(Academy Scope)�
�
21..254�
Reserved�
 �
�
255�
Extended_SAR�
 �
�
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