	Joint Video Team (JVT) of ISO/IEC MPEG & ITU-T VCEG

(ISO/IEC JTC1/SC29/WG11 and ITU-T SG16 Q.6)

13th Meeting: Palma de Mallorca, Spain 18-22 Oct., 2004
	Document: JVT-O040
Filename: JVT_O040.doc


	Title:
	Spatial scalable coding using cropped areas

	Status:
	Input Document to JVT

	Purpose:
	Proposal

	Author(s) or
Contact(s):
	E. Francois, J. Viéron, G. Marquant, N. Burdin, P. Lopez
Thomson Multimedia R&D France
1 avenue de belle fontaine 
35511 Cesson Sevigne Cedex
France
	
Tel:
Email:
	+33 2 99 27 32 62

edouard.francois@thomson.net

	Source:
	Thomson


_____________________________
21
Overview


22
Problem to solve


33
Inter-Layer Prediction


44
Changes in SVM


44.1
Changes in section S.6 ‘Source, coded, decoded and output data formats, scanning processes, and neighbouring relationships’


64.2
Changes in section S.7 ‘Syntax and semantics’


114.3
Changes in section ‘S.7.4  Semantics’


114.4
Changes in section S.8 ‘Decoding Process’


155
References


16(Append for Proposal Documents)


16JVT Patent Disclosure Form




1 Overview

This document describes THOMSON proposal for CE9 related to 'Spatial scalable coding using cropped areas'. This tool enables that pictures of a given spatial layer (resolution) are a cropped and downsampled version of the pictures of the higher spatial layer (resolution). 

2 Problem to solve

We consider two successive spatial layers, a low layer (considered as base layer) and a high layer (considered as enhancement layer), linked by the following geometrical relations (cf Figure 1). Width and height of enhancement layer pictures are defined respectively as wenh and henh. Base layer pictures dimensions are defined as wbase and hbase. Base layer pictures are a downsampled version of sub-pictures of enhancement layer pictures, of dimensions wextract and hextract, positioned at coordinates (xorig , yorig) in the enhancement layer pictures coordinates system. (xorig , yorig) are multiple of 16 and thus aligned on macroblock structure of the high layer. In Figure 1, the enhancement and base layer pictures are divided in macroblocks. In this example, a downsampling ratio of 3/2 from high to low layer is used.
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Figure 1: relations between enhancement layer and base layer (downsampling 3/2 in both dimensions)
The problem to solve is the encoding/decoding of the macroblocks of the enhancement layer knowing the decoded base layer. On borders of the enhancement layer picture, macroblocks may either have no base layer corresponding block, or be only partially covered by scaled base layer blocks. Inter layer prediction has to be managed differently for these macroblocks than for the other ones.

In the sequel, according to the semantic defined further, we will name:

· scaled_base_column_in_mbs = xorig / 16

· scaled_base_line_in_mbs = yorig / 16

· scaled_base_width = wextract 

· scaled_base_height = hextract 

3 Inter-Layer Prediction

Inter layer motion and texture prediction, such as described in [JSVM1], is only authorized for high layer macroblocks fully covered by scaled base layer, that is, whose coordinates (MBx,Mby) verify the following conditions (grey area in Figure 2):

MBx >=  scaled_base_column_in_mbs
and
MBx < scaled_base_column_in_mbs + scaled_base_width / 16
And

MBy >= scaled_base_ line_in_mbs
and
MBy < scaled_base_ line_in_mbs + scaled_base_height / 16
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Figure 2: Authorized blocks for inter layer texture prediction
Macroblocks following these conditions may use intra prediction, inter-prediction and inter-layer prediction modes. Macroblocks that do not follow these conditions may only use intra prediction and inter-prediction.

4 Changes in SVM

4.1 Changes in section S.6 ‘Source, coded, decoded and output data formats, scanning processes, and neighbouring relationships’

Changes in Section ‘S.6.5.2 Derivation process for base macroblocks’
Following lines 

The macroblock address mbAddrBase is derived as follows.

· If HalfSpatResBaseFlag is equal to 0,

mbAddrBase = mbAddr

· Otherwise (HalfSpatResBaseFlag is equal to 1),

mbAddrBase = ( PicWidthInMbs / 2 ) * ( mbAddr / ( 2 * PicWidthInMbs ) ) + ( mbAddr % PicWidthInMbs ) / 2

replaced by 

The macroblock address mbAddrBase is derived as follows.

· If ExtendedSpatialScalability is equal to 0,

· If HalfSpatResBaseFlag is equal to 0,

mbAddrBase = mbAddr

· Otherwise (HalfSpatResBaseFlag is equal to 1),

mbAddrBase = ( PicWidthInMbs / 2 ) * ( mbAddr / ( 2 * PicWidthInMbs ) ) + ( mbAddr % PicWidthInMbs ) / 2

· Otherwise (ExtendedSpatialScalability is equal to 1),

· If
(mbAddr / PicWidthInMbs < scaled_base_lines_in_mbs)                              or
          (mbAddr / PicWidthInMbs >= scaled_base_lines_in_mbs + scaled_base_height / 16)       or
          (mbAddr % PicWidthInMbs < scaled_base_columns_in_mbs)                             or
          (mbAddr % PicWidthInMbs >= scaled_base_columns_in_mbs + scaled_base_width / 16 ),

there is no base layer macroblock, 

mbAddrBase = -1

· Otherwise,

· If HalfSpatResBaseFlag is equal to 0,

mbAddrBase = basePicWidthInMbs  *  (mbAddr / PicWidthInMbs - scaled_base_lines_in_mbs) +  (mbAddr % PicWidthInMbs) - scaled_base_columns_in_mbs) 

· Otherwise (HalfSpatResBaseFlag is equal to 1),

mbAddrBase = ( basePicWidthInMbs  / 2 ) *  ( (mbAddr / PicWidthInMbs - scaled_base_lines_in_mbs) / 2 ) + ( (mbAddr % PicWidthInMbs - scaled_base_columns_in_mbs) / 2 )

Changes in Section ‘S.6.5.3 Derivation process for base sub-macroblocks’
Following lines 

The macroblock partition index mbPartIdxBase is derived as follows.

· The base luma location ( xB, yB ) is derived as follows

xB = 8 * ( ( mbAddr % PicWidthInMbs ) % 2)

yB = 8 * ( ( mbAddr / PicWidthInMbs ) % 2)

· The macroblock partition index of the macroblock partition in the macroblock mbAddrBase in the picture basePic covering the luma location ( xB, yB ) shall be assigned to mbPartIdxBase.

replaced by 

· If (mbAddrBase != -1),

The macroblock partition index mbPartIdxBase is derived as follows.

· The base luma location ( xB, yB ) is derived as follows

xB = 8 * ( ( mbAddr % PicWidthInMbs - scaled_base_columns_in_mbs) % 2)

yB = 8 * ( ( mbAddr / PicWidthInMbs - scaled_base_lines_in_mbs) % 2)

· The macroblock partition index of the macroblock partition in the macroblock mbAddrBase in the picture basePic covering the luma location ( xB, yB ) shall be assigned to mbPartIdxBase.

· Else, there is no base layer macroblock

Changes in Section ‘S.6.5.4 Derivation process for base partitions’
Following lines 

The macroblock partition index mbPartIdxBase and the sub-macroblock partition index subMbPartIdxBase are derived as follows.

· The inverse macroblock macroblock partition scanning process in subclause S.6.4.2.1 is invoked with mbPartIdx as the input and ( x, y ) as the output.

· The location of the upper-left luma sample inside a macroblock partition ( xS, yS ) is derived as follows.

· If mb_type is equal to P_8x8, P_8x8ref0, or B_8x8, the inverse sub-macroblock partition scanning process in subclause S.6.4.2.1 is invoked with subMbPartIdx as the input and ( xS, yS ) as the output.

· Otherwise, ( xS, yS ) are set equal to ( 0, 0 ).

· The base luma location ( xB, yB ) is derived as follows.

· If HalfSpatResBaseFlag is equal to 0,

xB = x + xS

yB = y + yS

· Otherwise,

xB = 8 * ( ( mbAddr % PicWidthInMbs ) % 2) + ( x + xS ) / 2

yB = 8 * ( ( mbAddr / PicWidthInMbs ) % 2) + ( y + yS ) / 2

· The macroblock partition index of the macroblock partition in the macroblock mbAddrBase in the picture basePic covering the luma location ( xB, yB ) shall be assigned to mbPartIdxBase.

· The sub-macroblock partition index of the sub-macroblock partition inside the macroblock partition mbPartIdxBase of the macroblock mbAddrBase in the picture basePic covering the luma location ( xB, yB ) shall be assigned to subMbPartIdxBase.

replaced by 

· If (mbAddrBase != -1),

The macroblock partition index mbPartIdxBase and the sub-macroblock partition index subMbPartIdxBase are derived as follows.

· The inverse macroblock partition scanning process in subclause S.6.4.2.1 is invoked with mbPartIdx as the input and ( x, y ) as the output.

· The location of the upper-left luma sample inside a macroblock partition ( xS, yS ) is derived as follows.

· If mb_type is equal to P_8x8, P_8x8ref0, or B_8x8, the inverse sub-macroblock partition scanning process in subclause S.6.4.2.2 is invoked with subMbPartIdx as the input and ( xS, yS ) as the output.

· Otherwise, ( xS, yS ) are set equal to ( 0, 0 ).

· The base luma location ( xB, yB ) is derived as follows.

· If HalfSpatResBaseFlag is equal to 0,

xB = x + xS 

yB = y + yS

· Otherwise,

xB = 8 * ( ( mbAddr % PicWidthInMbs - scaled_base_columns_in_mbs) % 2) + ( x + xS ) / 2

yB = 8 * ( ( mbAddr / PicWidthInMbs - scaled_base_lines_in_mbs) % 2) + ( y + yS ) / 2

· The macroblock partition index of the macroblock partition in the macroblock mbAddrBase in the picture basePic covering the luma location ( xB, yB ) shall be assigned to mbPartIdxBase.

· The sub-macroblock partition index of the sub-macroblock partition inside the macroblock partition mbPartIdxBase of the macroblock mbAddrBase in the picture basePic covering the luma location ( xB, yB ) shall be assigned to subMbPartIdxBase.

· Else, there is no base layer macroblock

4.2 Changes in section S.7 ‘Syntax and semantics’

Regarding syntax and semantics, the following lines have to be added at the beginning of the section:

For processes requiring the derivation of mbAddrBase as described in section S.6.5.2 ‘Derivation process for base macroblocks’, if the returned mbAddrBase is equal to -1 (meaning that extended spatial scalability is used, and that the base layer macroblock is outside the cropping window), the process that exploits the computed mbAddrBase is not applied.

Changes in Section ‘S.7.2
Specification of syntax functions, categories, and descriptors’
Following lines 

half_spat_res_base_pic( )  is specified as follows.

· If all of the following conditions are true, the return value of half_spat_res_base_pic( ) is equal to TRUE.

· The syntax element base_id_plus1 is greater than 0.

· ( pic_width_in_mbs_minus1 + 1 ) is equal to 2 * ( basePicWidthInMbsMinus1 + 1 ), with basePicWidthInMbsMinus1 being the syntax element pic_width_in_mbs_minus1 of the active sequence parameter set for the pictures with DependencyId equal to ( base_id_plus1 – 1 ).

· ( pic_height_in_map_units_minus1 + 1 ) is equal to 2 * ( basePicHeightInMapUnitsMinus1 + 1 ), with basePicHeightInMapUnitsMinus1  being the syntax element pic pic_height_in_map_units_minus1 of the active sequence parameter set for the pictures with DependencyId equal to ( base_ id_plus1 – 1 ).

· Otherwise, the return value of half_spat_res_base_pic( ) is equal to FALSE.

replaced by 

half_spat_res_base_pic( )  is specified as follows.

· If all of the following conditions are true, the return value of half_spat_res_base_pic( ) is equal to TRUE.

· The syntax element base_id_plus1 is greater than 0.

· scaled_base_width is equal to 2 *16* ( basePicWidthInMbsMinus1 + 1 ), with basePicWidthInMbsMinus1 being the syntax element pic_width_in_mbs_minus1 of the active sequence parameter set for the pictures with DependencyId equal to ( base_id_plus1 – 1 ).

·  scaled_base_height is equal to 2 *16* ( basePicHeightInMbsMinus1 + 1 ), with basePicHeightInMbsMinus1 being the syntax element pic_height_in_mbs_minus1 of the active sequence parameter set for the pictures with DependencyId equal to ( base_id_plus1 – 1 ).

· Otherwise, the return value of half_spat_res_base_pic( ) is equal to FALSE.

Following lines added

spatial_base_layer() specifies whether the current layer is the (spatial) base layer. If the current layer is the (spatial) base layer, spatial_base_layer() is equal to TRUE, else it is equal to FALSE.
in_crop_window( mbAddr )  is specified as follows.

· Let mbIdxX and mbIdxY be defined as follows.


mbIdxX = mbAddr % PicWidthInMbs


mbIdxY = mbAddr / PicWidthInMbs
· If all of the following conditions are true, the return value of in_crop_window ( ) is equal to TRUE.

mbIdxX >= scaled_base_column_in_mbs
and
mbIdxX < scaled_base_column_in_mbs + scaled_base_width / 16
and
mbIdxY >= scaled_base_ line_in_mbs
and

mbIdxY < scaled_base_ line_in_mbs + scaled_base_height / 16

· Otherwise, the return value of in_crop_window ( ) is equal to FALSE. base_mode_flag and base_mode_refinement_flag are enforced to 0.

Changes in Section S.7.3.2.1 ‘Sequence parameter set RBSP syntax’
The main changes (in red characters) are the addition in the slide header syntax of a flag extended_spatial_scalability, and accordingly 4 parameters (scaled_base_column_in_mbs, scaled_base_line_in_mbs, scaled_base_width, scaled_base_height) related to the geometrical transformation to be applied in the base layer upsampling process.

	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)

	
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  = =  100  | |  profile_idc  = =  110  | |


 profile_idc  = =  122  | |  profile_idc  = =  144  | |


 profile_idc  = =  83 ) ) {
	
	

	

chroma_format_idc
	0
	ue(v)

	

if( chroma_format_idc  = =  3 )
	
	

	


residual_colour_transform_flag
	0
	u(1)

	

bit_depth_luma_minus8
	0
	ue(v)

	

bit_depth_chroma_minus8
	0
	ue(v)

	

qpprime_y_zero_transform_bypass_flag
	0
	u(1)

	

seq_scaling_matrix_present_flag
	0
	u(1)

	

if( seq_scaling_matrix_present_flag )
	
	

	


for( i = 0; i < 8; i++ ) {
	
	

	



seq_scaling_list_present_flag[ i ]
	0
	u(1)

	



if( seq_scaling_list_present_flag[ i ] )
	
	

	




if( i < 6 ) 
	
	

	





scaling_list( ScalingList4x4[ i ], 16, 










   UseDefaultScalingMatrix4x4Flag[ i ])
	0
	

	




else
	
	

	





scaling_list( ScalingList8x8[ i – 6 ], 64,










   UseDefaultScalingMatrix8x8Flag[ i – 6 ] )
	0
	

	


}
	
	

	
}
	
	

	
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)

	
}
	
	

	    if( !spatial_base_layer() ) {
	
	

	


extended_spatial_scalability
	2
	u(1)

	


if( extended_spatial_scalability  ! =  0 ) {
	
	

	



scaled_base_column_in_mbs
	2
	ue(v)

	



scaled_base_line_in_mbs
	2
	ue(v)

	



scaled_base_width
	2
	ue(v)

	



scaled_base_height
	2
	ue(v)

	


}
	
	

	
}
	
	

	
vui_parameters_present_flag
	0
	u(1)

	
if( vui_parameters_present_flag )
	
	

	

vui_parameters( )
	0
	

	
rbsp_trailing_bits( )
	0
	

	}
	
	


Changes in Section ‘S.7.3.8
Macroblock layer in scalable extension syntax

	macroblock_layer_in_scalable_extension( ) {
	C
	Descriptor

	
if( in_crop_window( CurrMbAddr ) ) {
	
	

	

if( base_id_plus1  !=  0  &&  adaptive_prediction_flag ) {
	
	

	


base_mode_flag
	2
	ae(v)

	


if( ! base_mode_flag  &&  




     (HalfSpatResBaseFlag  || extended_spatial_scalability) &&



     ! intra_base_mb( CurrMbAddr ) )
	
	

	



base_mode_refinement_flag
	2
	ae(v)

	

}
	
	

	
}
	
	

	
if( ! base_mode_flag  &&  ! base_mode_ref inement_flag ) {
	
	

	

mb_type
	2
	ae(v)

	

if( mb_type  = =  I_NxN  &&  base_id_plus1  !=  0 )
	
	

	


intra_base_flag
	2
	ae(v)

	
}
	
	

	
if( mb_type  = =  I_PCM ) {
	
	

	

while( !byte_aligned( ) )
	
	

	


pcm_alignment_zero_bit
	2
	f(1)

	

for( i = 0; i < 256; i++ )
	
	

	


pcm_sample_luma[ i ]
	2
	u(v)

	

for( i = 0; i < 2 * MbWidthC * MbHeightC; i++ )
	
	

	


pcm_sample_chroma[ i ]
	2
	u(v)

	
} else {
	
	

	

NoSubMbPartSizeLessThan8x8Flag = 1
	
	

	

if( mb_type  !=  I_NxN  &&




MbPartPredMode( mb_type, 0 )  !=  Intra_16x16  &&



NumMbPart( mb_type )  = =  4 ) {
	
	

	


sub_mb_pred_in_scalable_extension( mb_type )
	2
	

	


for( mbPartIdx = 0; mbPartIdx < 4; mbPartIdx++ )
	
	

	



if( sub_mb_type[ mbPartIdx ]  !=  B_Direct_8x8 ) {
	
	

	




if( NumSubMbPart( sub_mb_type [ mbPartIdx ] )  >  1 )
	
	

	





NoSubMbPartSizeLessThan8x8Flag = 0
	
	

	



} else if( !direct_8x8_inference_flag )
	
	

	




NoSubMbPartSizeLessThan8x8Flag = 0
	
	

	

} else {
	
	

	


if( transform_8x8_mode_flag  &&  mb_type  = =  I_NxN )
	
	

	



transform_size_8x8_flag
	2
	ae(v)

	


mb_pred_in_scalable_extension( mb_type )
	2
	

	

}
	
	

	

if( MbPartPredMode( mb_type, 0 )  !=  Intra_16x16 ) {
	
	

	


coded_block_pattern
	2
	ae(v)

	


if( CodedBlockPatternLuma > 0  &&





 transform_8x8_mode_flag  &&  mb_type  !=  I_NxN  &&





 NoSubMbPartSizeLessThan8x8Flag  &&





 !( MbPartPredMode( mb_type, 0 )  = =  B_Direct_16x16  &&






!direct_8x8_inference_flag ) )
	
	

	



transform_size_8x8_flag
	2
	ae(v)

	

}
	
	

	

if( CodedBlockPatternLuma > 0  | |  CodedBlockPatternChroma > 0  | |



MbPartPredMode( mb_type, 0 )  = =  Intra_16x16 ) {
	
	

	


mb_qp_delta
	2
	ae(v)

	


residual_in_scalable_extension( )
	3 | 4
	

	

}
	
	

	
}
	
	

	}
	
	


4.3 Changes in section ‘S.7.4  Semantics’

Changes in Section S.7.4.2.1
Sequence parameter set RBSP semantics

Following lines added

extended_spatial_scalability specifies the presence of syntax elements related to geometrical parameters for the base layer upsampling in the slice header. When this syntax element is not present, it shall be inferred to be equal to 0.
scaled_base_column_in_mbs corresponds to the horizontal macroblock coordinate of the upper left pixel of the upsampled base layer in the current layer coordinates system (this pixel is aligned on the macroblock structure). When this syntax element is not present, it shall be inferred to be equal to 0.
The horizontal coordinate in the current layer coordinates system of the upper left pixel of the upsampled base layer luma samples is defined as follows: 

ScaledBaseColumnL = 16 * scaled_base_column_in_mbs
The horizontal coordinate in the current layer coordinates system of the upper left pixel of the upsampled base layer chroma samples is defined as follows: 

ScaledBaseColumnC = ScaledBaseColumnL / SubWidthC
scaled_base_line_in_mbs corresponds to the vertical macroblock coordinate of the upper left pixel of the upsampled base layer in the current layer coordinates system (this pixel is aligned on the macroblock structure). When this syntax element is not present, it shall be inferred to be equal to 0.
The vertical coordinate in the current layer coordinates system of the upper left pixel of the upsampled base layer luma samples is defined as follows: 

ScaledBaseLineL  = 16 * scaled_base_ line_in_mbs
The vertical coordinate in the current layer coordinates system of the upper left pixel of the upsampled base layer chroma samples is defined as follows: 

ScaledBaseLineC  = ScaledBaseLineL  / SubWidthC
scaled_base_width corresponds to the number of pixels per line of the upsampled base layer in the current layer. When this syntax element is not present, it shall be inferred to be equal to (16 x ( pic_width_in_mbs_minus1 + 1 )).
scaled_base_height corresponds to the number of pixels per column of the upsampled base layer in the current layer. When this syntax element is not present, it shall be inferred to be equal to (16 x ( pic_height_in_mbs_minus1 + 1 )).
The following conditions must be verified:

- scaled_base_column_in_mbs >= 0

- 16*scaled_base_column_in_mbs + scaled_base_width <= 16 * ( pic_width_in_mbs_minus1 + 1 )

- scaled_base_line_in_mbs >= 0

- 16*scaled_base_line_in_mbs + scaled_base_height <= 16 * ( pic_height_in_mbs_minus1 + 1 )

4.4 Changes in section S.8 ‘Decoding Process’

Changes in Section S.8.3.6
Intra_Base prediction process

[Ed. Note(HS): This process is currently only specified for frame_mbs_only_flag equal to 1.]

This process is invoked when the macroblock prediction mode is equal to Intra_Base.

Following lines added

This process is invoked only if the current macroblock coordinates, defined as:


mbIdxX = CurrMbAddr % PicWidthInMbs


mbIdxY = CurrMbAddr / PicWidthInMbs

verify the following conditions:

mbIdxX >= scaled_base_column_in_mbs
and
mbIdxX < scaled_base_column_in_mbs + scaled_base_width / 16
and
mbIdxY >= scaled_base_ line_in_mbs
and

mbIdxY < scaled_base_ line_in_mbs + scaled_base_height / 16
Input to this process are constructed samples of the base picure prior to the deblocking filter process.

Outputs of this process are

· the Intra prediction luma samples for the current macroblock predL[ x, y ] with x = 0..15, y = 0..15

· when chroma_format_idc is not equal to 0, the Intra prediction chroma samples for the current macroblock predCb[ x, y ] and predCr[ x, y ] with x = 0..MbWidthC – 1, y = 0..MbHeightC – 1

The derivation process for base macroblocks in subclause S.6.5.2  is invoked with CurrMbAddr as input and the outputs are assigned to the picture basePic and the macroblock address mbAddrBase.  When the syntax element constrained_intra_pred_flag is equal to 1 for the base picture basePic, the macroblock type of the macroblock mbAddrBase in the base picture basePic shall be an I macroblock type.

NOTE – When constrained_intra_pred_flag is equal to 1, only the samples of I macroblocks of the base picture basePic need to be constructed for generating the prediction samples for macroblocks coded in Intra_Base macroblock prediction mode.

The position ( xP, yP ) of the upper-left luma sample of the current macroblock is derived by invoking the inverse macroblock scanning process in subclause S.6.4.1  with CurrMbAddr as input and the output is assigned to ( xP, yP ).

When chroma_format_idc is not equal to 0, the position ( xC, yC ) of the upper-left chroma samples of the current macroblock are derived by

xC = xP / SubWidthC
yC = yP / SubHeightC
Following lines added

The corresponding position ( xB, yB ) in the base layer of position ( xP, yP ) is computed as:

· If HalfSpatResBaseFlag is equal to 0, the following applies.

xB = (xP – ScaledBaseColumnL )

yB = (yP – ScaledBaseLineL ) 

· Otherwise (HalfSpatResBaseFlag is equal to 1), the following applies.

xB = (xP – ScaledBaseColumnL ) / 2

yB = (yP – ScaledBaseLineL ) / 2
When chroma_format_idc is not equal to 0, the corresponding position ( xCB, yCB ) in the base layer of position ( xC, yC ) is computed as:

xCB = xB / SubWidthC

yCB = yB / SubWidthC
The Intra prediction luma and chroma samples for the current macroblock are derived as follows.

· If HalfSpatResBaseFlag is equal to 0, the following applies.

· Let S'Base,L[ x, y ] be the array of constructed luma samples of the picture basePic prior to the deblocking filter process.

· When chromat_format_idc is not equal to 0, let S'Base,Cb[ x, y ] and S'Base,Cr[ x, y ] be the arrays of constructed chroma samples of the picture basePic prior to the deblocking filter process.

· Each Intra prediction luma sample predL[ x, y ] with x = 0..15 and y = 0..15 is derived by

Following lines

predL[ x, y ] = S'Base,L[ xP + x, yP+ y ]

replaced by

predL[ x, y ] = S'Base,L[ xB + x, yB + y ]

· When chroma_format_idc is not equal to 0, each Intra prediction chroma sample predCb[ x, y ] and predCr[ x, y ] with x = 0..MbWidthC – 1 and y = 0..MbHeightC – 1 is derived by

Following lines

predCb[ x, y ] = S'Base,Cb[ xC + x, yC + y ]
predCr[ x, y ] = S'Base,Cr[ xC + x, yC + y]

replaced by

predCb[ x, y ] = S'Base,Cb[ xCB  + x, yCB + y ]
predCr[ x, y ] = S'Base,Cr[ xCB  + x, yCB + y]

· Otherwise (HalfSpatResBaseFlag is equal to 1), the following applies.

· The deblocking filter process in subclause S.8.3.6.1  is invoked with basePic as input and the outputs are the luma sample array S'Base,L[ x, y ], and, when chroma_format_idc is not equal to 0, the chroma sample arrays S'Base,Cb[ x, y ] and S'Base,Cr[ x, y ].

· Let baseL[ x, y ] with x = –8..15, y =–8..15 be a luma sample array and, when chroma_format_idc is not equal to 0, let baseCb[ x, y ] and baseCr[ x, y ] with x = –MbWidthC / 2..MbWidthC – 1 and 
y = –MbHeightC / 2..MbHeightC – 1 be two chroma samples arrays.

· Each luma sample baseL[ x, y ] with x = –8..15 and y =–8..15 of the luma sample array is derived as follows.

· If any of the following conditions is true, the sample baseL[ x, y ] is marked as “not existing”.

Following lines

· x is less than ( –xP / 2 ) or x is greater than ( ( PicWidthInSamplesL – xP ) / 2 – 1 )

· y is less than ( –yP / 2 ) or y is greater than ( ( PicHeightInSamplesL – yP ) / 2 – 1 )

replaced by

· x is less than ( –xB ) or x is greater than ( ( BasePicWidthInSamplesL  + xB ) – 1 )

· y is less than ( –yB ) or y is greater than ( ( BasePicWidthInSamplesL  + yB ) – 1 )

Following lines

· Otherwise, if the syntax element constrained_intra_pred_flag is equal to 1 for the base picture basePic and the sample S'Base,L[ ( xP / 2 ) + x, ( yP / 2 ) + y ] does not represent a sample of an I macroblock, the sample baseL[ x, y ] is marked as “not available for Intra_Base prediction”.

replaced by

· Otherwise, if the syntax element constrained_intra_pred_flag is equal to 1 for the base picture basePic and the sample S'Base,L[  xB + x, yB + y ] does not represent a sample of an I macroblock, the sample baseL[ x, y ] is marked as “not available for Intra_Base prediction”.

Following lines

· Otherwise, the sample baseL[ x, y ] is marked as “available for Intra_Base prediction” and derived by

baseL[ x, y ] = S'Base,L[ ( xP / 2 ) + x, ( yP / 2 ) + y ]

replaced by

· Otherwise, the sample baseL[ x, y ] is marked as “available for Intra_Base prediction” and derived by

baseL[ x, y ] = S'Base,L[ xB + x, yB + y ]

· When chroma_format_idc is not equal to 0, each chroma sample baseCb[ x, y ] and baseCr[ x, y ] with 
x = –MbWidthC / 2..MbWidthC – 1 and y = –MbHeightC / 2..MbHeightC – 1 of the chroma sample arrays is derived as follows.

· If any of the following conditions is true, the samples baseCb[ x, y ] and baseCr[ x, y ] are marked as “not existing”.

Following lines

· x is less than ( –xC / 2 ) or x is greater than ( ( PicWidthInSamplesC – xC ) / 2 – 1 )

· y is less than ( –yC / 2 ) or y is greater than ( ( PicHeightInSamplesC – yC ) / 2 – 1 )

replaced by

· x is less than ( –xC / 2 ) or x is greater than ( ( BasePicWidthInSamplesC + xCB ) – 1 )

· y is less than ( –yC / 2 ) or y is greater than ( ( BasePicHeightInSamplesC + yCB ) – 1 )

Following lines

· Otherwise, if the syntax element constrained_intra_pred_flag is equal to 1 for the base picture basePic and the samples baseCb[ x, y ] and baseCr[ x, y ] do not represent samples of an I macroblock, the samples baseCb[ x, y ] and baseCr[ x, y ] are marked as “not available for Intra_Base prediction”:

replaced by

· Otherwise, if the syntax element constrained_intra_pred_flag is equal to 1 for the base picture basePic and the samples S'Base,Cb[ xCB + x, yCB + y ] and S'Base,Cr[ xCB + x, yCB + y ] do not represent samples of an I macroblock, the samples baseCb[ x, y ] and baseCr[ x, y ] are marked as “not available for Intra_Base prediction”:

· Otherwise, the samples baseCb[ x, y ] and baseCr[ x, y ] are marked as “available for Intra_Base prediction” and derived by

Following lines

baseCb[ x, y ] = S'Base,Cb[ ( xC / 2 ) + x, ( yC / 2 ) + y ]
baseCr[ x, y ] = S'Base,Cr[ ( xC / 2 ) + x, ( yC / 2 ) + y ]

replaced by

baseCb[ x, y ] = S'Base,Cb[ xCB + x, yCB + y ]
baseCr[ x, y ] = S'Base,Cr[ xCB + x, yCB + y ]

· The construction process for not available or not existing samples in subclause S.8.3.6.2  is invoked with the sample array baseL[ x, y ] and, when chroma_format_idc is not equal to 0, the sample arrays baseCb[ x, y ] and baseCr[ x, y ] as inputs and the outputs are the sample array baseL[ x, y ] with modified sample values, and when chromat_format_idc is not equal to 0, the sample arrays baseCb[ x, y ] and baseCr[ x, y ] with modified sample values.

· The upsampling process for Intra_Base prediction in subclause S.8.3.6.3 is invoked with the sample array baseL[ x, y ], and when chroma_format_idc is not equal to 0, the sample arrays baseCb[ x, y ] and baseCr[ x, y ] as inputs and the outputs are predL[ x, y ], and when chroma_format_idc is not equal to 0, predCb[ x, y ] and predCr[ x, y ].
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