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1 Functionality addressed

Extended Spatial Scalability.

The goal of this CE is to improve the upsampling processes applied in extended spatial scalability as described in the JSVM2. This basically addresses the intra texture, residual and  motion upsampling.

2 Proposal 1 – JVT-O008 - texture and residual upsampling

In the JSVM2, the texture and residual upsampling process for the extended spatial scalability are very similar to the 1/4-pel inter pixel interpolation for motion compensation. The upsampling of a sample at a 1/4-phase position will have to first go through the corresponding 1/2-pel interpolation.

In this part of the CE, we will study direct-interpolation procedures for the texture and residual upsampling process to reduce the complexity in upsampling and in the meanwhile improving the coding performance. Basically, a new interpolation filter will be applied for each corresponding interpolation phase shift.  Instead of the 1/4-pel interpolations, we will test 1/16-pel-interpolation accuracy.  To be consistent with the current design for the typical dyadic scalability case, filters derived from Lanczos3 will be applied for texture upsampling; and bilinear interpolation process will be tested for residual upsampling.

2.1 Syntax and semantics modifications – with respect to JSVM-2

No modification of the syntax.

2.2 Decoding process modifications – with respect to JSVM-2

1. The following in S.8.3.6
· The corresponding fractional-sample position ( xf, yf ) in base layer of ( xP , yP ) is derived as follows.

xf = ( 4 * ( xP – ScaledBaseLeftOffset ) * BasePicWidth +  2 * deltaX ) // ScaledBaseWidth
yf = ( 4 * ( yP – ScaledBaseTopOffset ) * BasePicHeight + 2 * deltaY ) // ScaledBaseHeight

· the full-sample position ( xB, yB ) is derived as follows.

xB = xf >> 2
yB = yf >> 2

· The corresponding fractional-sample position ( xf1, yf1 ) in base layer of ( xP + 15 , yP + 15 ) is derived as follows.

xf1 = ( 4 * ( xP + 15 – ScaledBaseLeftOffset ) * BasePicWidth + 2 * deltaX ) // ScaledBaseWidth
yf1 = ( 4 * ( yP + 15 – ScaledBaseTopOffset ) * BasePicHeight + 2 * deltaY ) // ScaledBaseHeight

· the full-sample position ( xB1, yB1 ) is derived as follows.

xB1 = xf1 >> 2
yB1 = yf1 >> 2

shall be replaced by
· The corresponding fractional-sample position ( xf, yf ) in base layer of ( xP , yP ) is derived as follows.

xf = ( 16 * ( xP – ScaledBaseLeftOffset ) * BasePicWidth +  8 * deltaX ) // ScaledBaseWidth
yf = ( 16 * ( yP – ScaledBaseTopOffset ) * BasePicHeight + 8 * deltaY ) // ScaledBaseHeight

· the full-sample position ( xB, yB ) is derived as follows.

xB = xf >> 4
yB = yf >> 4

· The corresponding fractional-sample position ( xf1, yf1 ) in base layer of ( xP + 15 , yP + 15 ) is derived as follows.

xf1 = ( 16 * ( xP + 15 – ScaledBaseLeftOffset ) * BasePicWidth + 8 * deltaX ) // ScaledBaseWidth
yf1 = ( 16 * ( yP + 15 – ScaledBaseTopOffset ) * BasePicHeight + 8 * deltaY ) // ScaledBaseHeight

· the full-sample position ( xB1, yB1 ) is derived as follows.

xB1 = xf1 >> 4
yB1 = yf1 >> 4

2. The following in S.8.3.6
· Let ( xfC, yfC ) be defined as follows

xfC = ( 4 * ( xC – ScaledBaseLeftOffsetC ) * BasePicWidthC + deltaXC ) // ScaledBaseWidthC
yfC = ( 4 * ( yC – ScaledBaseTopOffsetC ) * BasePicHeightC + deltaYC ) // ScaledBaseHeightC

· the full-sample position ( xCB, yCB ) is derived as follows.

xCB = xfC >> 2
yCB = yfC >> 2

· Let ( xfC1, yfC1 ) be defined as follows

xfC1 = ( 4 * ( xC + MbWidthC – 1 – ScaledBaseLeftOffsetC ) * BasePicWidthC + deltaXC ) // ScaledBaseWidthC
yfC1 = ( 4 * ( yC + MbHeightC – 1 – ScaledBaseTopOffsetC ) * BasePicHeightC + deltaYC ) // ScaledBaseHeightC

· the full-sample position ( xCB1, yCB1 ) is derived as follows.

xCB1 = xfC1 >> 2
yCB1 = yfC1 >> 2

shall be replaced by

· Let ( xfC, yfC ) be defined as follows

xfC = ( 16 * ( xC – ScaledBaseLeftOffsetC ) * BasePicWidthC + 4 * deltaXC ) // ScaledBaseWidthC
yfC = ( 16 * ( yC – ScaledBaseTopOffsetC ) * BasePicHeightC + 4 * deltaYC ) // ScaledBaseHeightC

· the full-sample position ( xCB, yCB ) is derived as follows.

xCB = xfC >> 4
yCB = yfC >> 4

· Let ( xfC1, yfC1 ) be defined as follows

xfC1 = ( 16 * ( xC + MbWidthC – 1 – ScaledBaseLeftOffsetC ) * BasePicWidthC + 4 * deltaXC ) // ScaledBaseWidthC
yfC1 = ( 16 * ( yC + MbHeightC – 1 – ScaledBaseTopOffsetC ) * BasePicHeightC + 4 * deltaYC ) // ScaledBaseHeightC

· the full-sample position ( xCB1, yCB1 ) is derived as follows.

xCB1 = xfC1 >> 4
yCB1 = yfC1 >> 4

3. The following in S.8.3.6.4
· Let deltaX and deltaY be defined as follows.

deltaX = BasePicWidth – ScaledBaseWidth

deltaY = BasePicHeight – ScaledBaseHeight

· The corresponding fractional-sample position ( xf, yf ) in base layer is derived as follows.

xf = ( 4 * ( x + mbIdxX * 16 ) * BasePicWidth + 2 * deltaX ) // ScaledBaseWidth

yf = ( 4 * ( y + mbIdxY * 16) * BasePicHeight + 2 * deltaY ) // ScaledBaseHeight

· Let ( xInt, yInt ) and ( xFrac, yFrac) be defined as follows

xInt = ( xf >> 2 ) - xB

yInt = ( yf >> 2 ) - yB

xFrac = xf % 4

yFrac = yf % 4

· subclause S.8.4.2.2.1 is invoked with ( xInt, yInt ), ( xFrac, yFrac ) and baseL[ x, y ] as inpus corresponding respectively to ( xIntL, yIntL ), ( xFracL, yFracL ), and the luma sample array of the selected reference picture, and with output predPartLXL[ xL, yL ] is assigned to predL[ x, y ].

shall be replaced by
· Let tempL[ x, y ] with x = –2..( xB1 – xB + 3) and y =0..15 be a temporary luma sample array.

· Each tempL[ x, y ] with x = –2..( xB1 – xB + 3) and y = 0..15 is derived as follows

· Let deltaY be defined as follows.

deltaY = BasePicHeight – ScaledBaseHeight

· The corresponding fractional-sample position yf in base layer is derived as follows.

yf = ( 16 * ( y + mbIdxY * 16) * BasePicHeight + 8 * deltaY ) // ScaledBaseHeight

· Let yInt and yFrac be defined as follows

yInt = ( yf >> 4 ) – yB
yFrac = yf % 16

Table-Amd1.8.X 16-phase interpolation filter for Intra_Base prediction

	phase

	(6-tap) interpolation filter coefficients

	
	e[-2]
	e[-1]
	e[0]
	e[1]
	e[2]
	e[3]

	0
	0
	0
	32
	0
	0
	0

	1
	0
	-2
	32
	2
	0
	0

	2
	1
	-3
	31
	4
	-1
	0

	3
	1
	-4
	30
	7
	-2
	0

	4
	1
	-4
	28
	9
	-2
	0

	5
	1
	-5
	27
	11
	-3
	1

	6
	1
	-5
	25
	14
	-3
	0

	7
	1
	-5
	22
	17
	-4
	1

	8
	1
	-5
	20
	20
	-5
	1

	9
	1
	-4
	17
	22
	-5
	1

	10
	0
	-3
	14
	25
	-5
	1

	11
	1
	-3
	11
	27
	-5
	1

	12
	0
	-2
	9
	28
	-4
	1

	13
	0
	-2
	7
	30
	-4
	1

	14
	0
	-1
	4
	31
	-3
	1

	15
	0
	0
	2
	32
	-2
	0


· Select a six-tap filter e[j] with j = -2..3 from Table-Amd1.8.X using yFrac as phase, and derive tempL[ x, y ] as

tempL[ x, y ] = baseL[ x, yInt - 2 ]*e[-2] + baseL[ x, yInt - 1 ]*e[-1] + baseL[ x, yInt ]*e[0] +
                         baseL[ x, yInt + 1 ]*e[1] + baseL[ x, yInt + 2 ]*e[2] + baseL[ x, yInt + 3 ]*e[3]
· Each sample predL[ x, y ] with x = 0..15 and y = 0..15 is derived as follows.

· Let deltaX be defined as follows.

deltaX = BasePicWidth – ScaledBaseWidth

· The corresponding fractional-sample position xf in base layer is derived as follows.

xf = ( 16 * ( x + mbIdxX * 16) * BasePicWidth + 8 * deltaX ) // ScaledBaseWidth

· Let xInt and xFrac be defined as follows

xInt = ( xf >> 4 ) - xB
xFrac = xf % 16

· Select a six-tap filter e[j] with j = -2..3 from Table-Amd1.8.X using xFrac as phase, and derive predL[ x, y ] as

predL[ x, y ] = Clip1Y( ( tempL[ xInt - 2, y ]*e[-2] + tempL[ xInt - 1, y ]*e[-1] + tempL[ xInt, y ]*e[0] +
                            tempL[ xInt + 1, y ]*e[1] + tempL[ xInt + 2, y ]*e[2] + tempL[ xInt + 3, y ]*e[3] +
                            512 ) / 1024 )

4. The following in S.8.3.6.4
· Let deltaXC and deltaYC be defined as follows

deltaXC = ( 2 + BaseChromaPhaseX)*BasePicWidthC – ( 2 + ScaledBaseChromaPhaseX ) * ScaledBaseWidthC 

deltaYC = ( 2 + BaseChromaPhaseY)*BasePicHeightC – ( 2 + ScaledBaseChromaPhaseY ) * ScaledBaseHeightC 

· Let ( xfC, yfC ) be defined as follows

xfC = ( 4 * ( x + mbIdxX * MbWidthC) * BasePicWidthC + deltaXC ) // ScaledBaseWidthC
yfC = pyC + ( 4 * ( y + mbIdxY * MbHeightC) * BasePicHeightC + deltaYC ) // ScaledBaseHeightC
· Let ( xIntC, yIntC ) and ( xFracC, yFracC) be defined as follows

xIntC = ( xfC >> 2 ) - xCB

yIntC = ( yfC >> 2 ) - yCB

xFracC = xfC % 4

yFracC = yfC % 4

· subclause S.8.4.2.2.1 is invoked with ( xIntC, yIntC ), ( xFracC, yFracC ) and baseC[ x, y ] as inputs corresponding respectively to ( xIntL, yIntL ), ( xFracL, yFracL ), and the luma sample array of the selected reference picture, and with output predPartLXL[ xL, yL ] is assigned to predC[ x, y ].

shall be replaced by
· Let tmp1Cb[ x, y ] and tmp1Cr[ x, y ] with x = -2.. ..( xCB1 – xCB + 3) and y = 0..MbHeightC - 1 be temporary chroma sample arrays.

· Each tempC[ x, y ] with C as Cb and Cr, x = –2..( xCB1 – xCB + 3), and y = 0..MbHeightC - 1 is derived as follows

· Let deltaYC be defined as follows.

deltaYC = ( 2 + BaseChromaPhaseY)*BasePicHeight – ( 2 + ScaledBaseChromaPhaseY ) * ScaledBaseHeight 

· The corresponding fractional-sample position yfC in base layer is derived as follows.

yfC = pyC + (16 * ( y + mbIdxY * MbHeightC) * BasePicHeight + 4 * deltaYC ) // ScaledBaseHeight

· Let yIntC and yFracC be defined as follows

yIntC = ( yfC >> 4 ) - yCB
yFracC = yfC % 16

· Select a six-tap filter e[j] with j = -2..3 from Table-Amd1.8.X using yFracC as phase, and derive tempC[ x, y ] as

tempC[ x, y ] = baseC[ x, yIntC - 2 ]*e[-2] + baseC[ x, yIntC - 1 ]*e[-1] + baseC[ x, yIntC ]*e[0] +
                         baseC[ x, yIntC + 1 ]*e[1] + baseC[ x, yIntC + 2 ]*e[2] + baseC[ x, yIntC + 3 ]*e[3]
· Each sample predC[ x, y ] with C as Cb and Cr, x = 0..MbWidthC - 1 and y = 0..MbHeightC - 1 is derived as follows.

· Let deltaXC be defined as follows.

deltaXC = ( 2 + BaseChromaPhaseX)*BasePicWidth – ( 2 + ScaledBaseChromaPhaseX ) * ScaledBaseWidth 

· The corresponding fractional-sample position xfC in base layer is derived as follows.

xfC = ( 16 * ( x + mbIdxX * MbWidthC) * BasePicWidth + 4 * deltaXC ) // ScaledBaseWidth

· Let xIntC and xFracC be defined as follows

xIntC = ( xfC >> 4 ) - xCB
xFracC = xfC % 16

· Select a six-tap filter e[j] with j = -2..3 from Table-Amd1.8.X using xFracC as phase, and derive predC[ x, y ] as

predC[ x, y ] = Clip1C( ( tempC[ xIntC - 2, y ]*e[-2] + tempC[ xIntC - 1, y ]*e[-1] + tempC[ xIntC, y ]*e[0] +
                                    tempC[ xIntC + 1, y ]*e[1] + tempC[ xIntC + 2, y ]*e[2] + tempC[ xIntC + 3, y ]*e[3] +
                                    512 ) / 1024 )

5. The following in S.8.5.14
· The upsampling process as specified in S.8.5.14.2 is invoked with ( xB, yB ), ( 16, 16 ), basePosX4, basePosY4, ( xB1 – xB + 1, yB1 – yB + 1 ), TransBlkBase, BitDepthY (when needed), and r as input and resPredL[x, y] with x, y = 0..15 as output.

shall be replaced by
· The upsampling process as specified in S.8.5.14.2 is invoked with ( xB, yB ), ( 16, 16 ), basePosX4, basePosY4, ( xB1 – xB + 1, yB1 – yB + 1 ), TransBlkBase, and r as input and resPredL[x, y] with x, y = 0..15 as output.

6. The following in S.8.5.14
· The upsampling process as specified in S.8.5.14.2 is invoked with ( xCB, yCB ), (MbWidthC, MbHeightC ), basePosCX4, basePosCY4, ( xCB1 – xCB + 1, yCB1 – yCB + 1 ), TransBlkBaseC, BitDepthC (when needed), and r as input and resPredC[x, y] with x = 0..MbWidthC – 1, y = 0..MbHeightC – 1 as output.

shall be replaced by
· The upsampling process as specified in S.8.5.14.2 is invoked with ( xCB, yCB ), (MbWidthC, MbHeightC ), basePosCX4, basePosCY4, ( xCB1 – xCB + 1, yCB1 – yCB + 1 ), TransBlkBaseC, and r as input and resPredC[x, y] with x = 0..MbWidthC – 1, y = 0..MbHeightC – 1 as output.

7. The subclause S.8.5.14.2 shall be replaced by
Input to this process are 

· two variables ( x0, y0 ) represent an integer position offset

· two variables ( M, N ) representing the output block size

· an array posX[x] with x = 0..M – 1

· an array posY[y] with y = 0..N – 1

· two variables ( m, n ) representing the base block size

· an array TransBlkIdx[x, y] with x = 0..m – 1 and y = 0..n – 1

· an array resBase[x, y] with x = 0..m –1 and y = 0..n – 1.

Output of this process is an array resInterp[x, y] with x = 0..M – 1 and y = 0..N – 1.

Each output sample resInterp[ x, y ] with x = 0..M – 1 and y = 0..N – 1 is derived as follows.

· Let integer postions ( x1, y1 ) and ( x2, y2 ) be derived as

x1 = ( posX[ x ] >> 2 ) – x0
y1 = ( posy[ y ] >> 2 ) – y0

· if( posX[ x ] % 4 ) is not 0

x2 = x1 + 1

· otherwise

x2 = x1

· if( posY[ y ] % 4 ) is not 0

y2 = y1 + 1

· otherwise

y2 = y1

· Let temp1 be derived as

· if TransBlkIdx[x1, y1] is equal to TransBlkIdx[x2, y1]

temp1 = r[x1, y1] * ( 4 – ( posX[ x ] % 4 )  ) + r[x2, y1] * ( posX[ x ] % 4 )

· otherwise

temp1 = r[x1, y1] * 4

· Let temp2 be derived as

· if TransBlkIdx[x1, y2] is equal to TransBlkIdx[x2, y2]

temp2 = r[x1, y2] * ( 4 – ( posX[ x ] % 4 )  ) + r[x2, y2] * ( posX[ x ] % 4 )

· otherwise

temp2 = r[x1, y2] * 4

· Let resInterp be derived as

· if TransBlkIdx[x1, y1] is equal to TransBlkIdx[x1, y2]

resInterp[x, y] = ( temp1 * ( 4 – ( posY[ y ] % 4 )  ) + temp2 * ( posY[ y ] % 4 ) + 8 ) >> 4

· otherwise

resInterp[x, y] = ( temp1 + 2 ) >> 2

8. The modifications in subclause S.8.4.2.2.1 shall be removed if it is not used by any SVC tool.
3 Proposal 2 – JVT-O041/O042 - motion upsampling

JSVM2 contains two tools supporting Extended Spatial Scalability, one called ESS_3_2 with a limited enhancement / base layer ratio of 3/2, [JVT-O42], one called ESS_Generic supporting any ratio, [JVT-O41]. Proposal2 consists in providing a complexity reduction by fully unifying these solutions while improving the coding performance. The proposal is described in the sequel.

3.1 Proposal description

For a given high layer macroblock at position ( MbIdxX , MbIdxY ), the inheritance motion data process works in the following steps:

· Geometrical parameters derivation

· Identification of the class of the macroblock,

· Derivation of the inherited partition and sub-partitions,

· Motion data inheritance

The full motion inheriting process is based on the geometrical parameters derived in the first step.
3.1.1 Geometrical parameters derivation

The high layer macroblock may inherit from 1 to 4 base layer macroblocks. Based on the geometrical configuration of the corresponding base layer macroblocks, this step derives the following parameters:

· the horizontal and vertical positions ( MbBorderX , MbBorderY ) of the nearest base layer MB border, from the high layer MB center in the high layer reference (cf Figure 1),

· the horizontal and vertical positions ( B8x8BorderX , B8x8BorderY ) of the nearest base layer 8x8 block border, from the high layer MB center in the high layer reference (cf Figure 1).
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Figure 1: links between high layer MB and its corresponding base layer MBs.
Let ( XP , YP ) be the position of the upper left sample of the macroblock in the high layer reference. 

The corresponding position ( XB , YB ) in the base layer reference is derived as follows:

· XB = ( XP0 * BasePicWidth + BasePicWidth / 2 ) / ScaledBaseWidth
· YB = ( YP0 * BasePicHeight + BasePicHeight / 2 ) / scaled_BasePicHeight
with ( XP0 , YP0 ) being defined as follows:

· XP0 = XP – ScaledBaseLeftOffset
· YP0 = YP – ScaledBaseTopOffset
In addition, ( XC , YC ) is defined as the position in the base layer reference of the high layer MB center, derived as follows:

· XC = ( ( XP0 + 8 ) * BasePicWidth + BasePicWidth / 2 ) / ScaledBaseWidth
· YC = ( ( YP0 + 8 ) * BasePicHeight + BasePicHeight / 2 ) / scaled_BasePicHeight
· Let dX1 and dX2 be defined as follows:

· dX1 = ( 8 * ( XC >> 3 ) * ScaledBaseWidth + BasePicWidth / 2 ) / BasePicWidth - ( XP0 + 8 ) 

· dX2 = ( 8 * ( XC >> 3 + 1 ) * ScaledBaseWidth + BasePicWidth / 2 ) / BasePicWidth - ( XP0 + 8 )

· Let dY1 and dY2 be defined as follows:

· dY1 = ( 8 * ( YC >> 3 ) * ScaledBaseHeight + BasePicHeight / 2 ) / BasePicHeight - ( YP0 + 8 ) 

· dY2 = ( 8 * ( YC >> 3 + 1 ) * ScaledBaseHeight + BasePicHeight / 2 ) / BasePicHeight - ( YP0 + 8 )

· For Z being replaced by X and Y, the following applies.

· dZi = sign( dZi ) * ( | dZi | / 4 + ( ( | dZi | % 4 ) > 2 ) ) * 4 
with i=1,2

· If( ( 8 * ( ZC >> 3 ) ) % 16 = = 0 )
MbBorderZ = dZ1
and
B8x8BorderZ = dZ2

· Otherwise,
MbBorderZ = dZ2
and
B8x8BorderZ = dZ1

3.1.2 Macroblock class derivation

Based on the geometrical parameters derived in section 3.1, we define four macroblock classes:

· Corner 
the high layer macroblock has 1 corresponding base layer macroblock at position ( XB/16 , YB/16 ) 

· Hori  
the high layer macroblock has 2 corresponding base layer macroblocks at positions ( XB/16 , YB/16 ) and ( XB/16 , (YB/16) + 1 )

· Vert  
the high layer macroblock has 2 corresponding base layer macroblocks at positions ( XB/16 , YB/16 ) and ( (XB/16) + 1 , YB/16 )

· Center 
the high layer macroblock has 4 corresponding base layer macroblocks at positions ( XB/16 , YB/16 ),   ( (XB/16) + 1 , YB/16 ) , ( XB/16 , (YB/16) + 1 ) and ( (XB/16) + 1 , (YB/16) + 1 )

3.1.2.1 Generic case

In the generic case, the two following steps are applied.

· If( | MbBorderX | >= 8 ) the following applies.

· If( | MbBorderY | >= 8 )
MbClass = Corner

· Otherwise
MbClass = Hori 

· Otherwise the following applies.

· If( | MbBorderY | >= 8 )
MbClass = Vert

· Otherwise
MbClass = Center

Remark: It can be noted that for ratio 1,2 and 3/2, these variables are linked by the following relations:

· ratio 1 -
 ( | MbBorderX | + | B8x8BorderX | ) and ( | MbBorderY | + | B8x8BorderY | ) are equal to 8.

· ratio 2 -
 ( | MbBorderX | + | B8x8BorderX | ) and ( | MbBorderY | + | B8x8BorderY | ) are equal to 16.

· ratio 3 / 2 - 
( | MbBorderX | + | B8x8BorderX | ) and ( | MbBorderY | + | B8x8BorderY | ) are equal to 12.

3.1.2.2 Particular cases : SpatialScalabilityType 0, 1 and  2 

3.1.2.2.1 SpatialScalabilityType 0 – ratio 1 with MB aligned crop

In this case, MbClass is systematically equal to corner and we have:

· MbBorderX = MbBorderY = -8 
· B8x8BorderX = B8x8BorderY = 0.
3.1.2.2.2 SpatialScalabilityType 1 – ratio 2 with MB aligned crop

In this case, MbClass is systematically equal to corner. The 4 positions described in the following table are possible.


Table 1 : derivation of mb class parameters in case of SpatialScalabilityType 1.

	(MbIdxX – ScaledBaseLeftOffset/16) % 2
(MbIdxY – ScaledBaseTopOffset/16) % 2
	0
	1

	0
	MbClass

( MbBorderX , MbBorderY )

( B8x8BorderX , B8x8BorderY )
	Corner

 ( -8 , -8 )

( 8 , 8 )
	Corner

 ( 8 , -8 )

( -8 ,  8 )

	1
	MbClass

( MbBorderX , MbBorderY )

( B8x8BorderX , B8x8BorderY )
	Corner

 ( -8 , 8 )

( 8 , -8 )
	Corner

 ( 8 , 8 )

( -8 , -8 )


3.1.2.2.3 SpatialScalabilityType 2 – ratio 3/2 with MB aligned crop

In the ratio 3/2 case, the different parameters are directly derived from macroblock position, as described in Table 2, where ( modX , modY ) are defined as follows:

· modX = ( MbIdxX – ( ScaledBaseLeftOffset / 16 ) ) % 3

· modY = ( MbIdxY – ( ScaledBaseTopOffset / 16 ) ) % 3

Table 2 : derivation of mb class parameters in case of SpatialScalabilityType 2.

	modX % 3

modY % 3
	0
	1
	2

	0
	MbClass

( MbBorderX , MbBorderY )

( B8x8BorderX , B8x8BorderY )
	Corner_0 

 ( -8 ,  -8 )

( 4 ,  4 )
	Vert_0

 ( 0 ,  -8 )

( 12 ,  4 )
	Corner_1

 ( 8 ,  -8 )

( -4 ,  4 )

	1
	MbClass

( MbBorderX , MbBorderY )

( B8x8BorderX , B8x8BorderY )
	Hori_0

 ( -8 ,  0 )

( 4 ,  12 )
	Center

 ( 0 ,  0 )

( 12 ,  12 )
	Hori_1

 ( 8 ,  0 )

( -4 ,  12 )

	2
	MbClass

( MbBorderX , MbBorderY )

( B8x8BorderX , B8x8BorderY )
	Corner_2

 ( -8 ,  8 )

( 4 ,  -4 )
	Vert_1

 ( 0 ,  8 )

( 12 ,  -4 )
	Corner_3 

 ( 8 ,  8 )

( -4 ,  -4 )


3.1.3 Macroblock partition and sub-partitions inheritance

The goal of this process is to derive macroblock partition and sub-partitions from the corresponding base layer macroblocks, the MB class and the couples ( MbBorderX , MbBorderY ) and ( B8x8BorderX , B8x8BorderY ). These variables are used to identify if the high layer macroblock is (potentially) divided, as described in the following:

· | MbBorderX | = = 0
a base MB frontier vertically divides a high layer MB 

· | MbBorderX | = = 4
a base MB frontier vertically divides a high layer 8x8 block

· | B8x8BorderX | = = 0
a base 8x8 block frontier can vertically divide a high layer MB 

· | B8x8BorderX | = = 4
a base 8x8 block frontier can vertically divide a high layer 8x8 block

· | MbBorderX + B8x8BorderX | / 2 = = 4
a base 4x4 block frontier can vertically divide a high layer 8x8 block

The same rules applies for the Y dimension. In this case, the block division can apply horizontally.
3.1.3.1 Global variables and basic functions

In the sequel, we assume that the following variables are known:

· MbClass:  the class of the current macroblock as defined in section 3.1.2.
· ( MbBorderX , MbBorderY ): the horizontal and vertical positions of the nearest base layer MB border, from the high layer MB center in the high layer reference as defined in section 3.1.1.
· ( B8x8BorderX , B8x8BorderY ): the horizontal and vertical positions of the nearest base layer 8x8 block border, from the high layer MB center in the high layer reference as defined in section 3.1.1.
· MbTypeBase[ j ]: defined as the mb_type of aMbAddrBase[ j ] ( with j=0..3 ), with aMbAddrBase derived by invoking section 6.5.2 of document JSVM.2-AnnexS [JVT-O202] with the address of current macroblock as input.

The following defines basic functions that are common to the further inheritance MB partition and sub-partitions  and motion processes.

Suffix( type , dim )

This function gives the suffix of the variable type corresponding to the dimension dim (dim is equal to 0 for X and to 1 for Y). If type is INTRA it returns INTRA.

· If type is an INTRA mode, returns INTRA.
· Otherwise, the following applies.
· The last part of the name of type is first extracted (for instance, 16x8).
· If( dim = = 0 ), the first dimension value is returned (16 in the previous example).
· Otherwise, the second dimension value is returned (8 in the previous example).
splitBlock( borderPos , b8x8Idx , dim )

This function returns 1 if the 8x8 block b8x8Idx is potentially splitted in the dimension dim (dim is equal to 0 for X and to 1 for Y).

· If( | D | = = 4 ), the following applies.
· If( dim ) 
return  ( - ( 2 * (b8x8Idx / 2 ) – 1 ) )  = = sign ( borderPos ) ).
· Otherwise 
return ( - ( 2 * (b8x8Idx % 2 ) – 1 ) )  = = sign ( borderPos ) ).
· Otherwise, return 0.

minBlockSize( size0 , size1 )

This function returns the min between size0 and size1. If both inputs are INTRA, it returns INTRA.

· If( size0 = = INTRA )

· If( size1 = = INTRA) 
return INTRA 

· Otherwise, return size1 

· Otherwise, if( size1 = = INTRA )  
return size0 

· Otherwise, return min( size0 , size1)

getMbTypeBaseSize( b8x8Idx , dim)

This function returns the mb_Type Suffix, corresponding to dimension dim (dim is equal to 0 for X and to 1 for Y), of the base macroblock(s) from which the 8x8 block b8x8Idx inherits.

· If( MbClass = = Corner ) 

· return Suffix( MbTypeBase[ 0 ] , dim )

· Otherwise, if( MbClass = = Verti ) 

· if splitBlock( MbBorderX , b8x8Idx, 0 ) 

· return minBlockSize( Suffix( MbTypeBase[ 0 ] , dim ) , Suffix( MbTypeBase[ 1 ] , dim ) )

· Otherwise, 

· mbIdx = b8x8Idx % 2

· return Suffix( MbTypeBase[mbIdx ] , dim )

· Otherwise, if( MbClass = = Hori ) 

· if splitBlock(MbBorderY, b8x8Idx , 1) 

· return minBlockSize( Suffix( MbTypeBase[ 0 ], dim ) , Suffix( MbTypeBase[ 1 ] , dim ) )

· Otherwise, 

· mbIdx = b8x8Idx / 2

· return Suffix( MbTypeBase[ mbIdx ] , dim )

· Otherwise, if( MbClass = = Center ) 

· If splitBlock( MbBorderX , b8x8Idx , 0 )

· return minBlockSize( Suffix( MbTypeBase[ 0 ] , dim ) , Suffix( MbTypeBase[ 1 ] , dim ) )

· Otherwise, 

· if splitBlock( MbBorderY , b8x8Idx , 1 )

· return minBlockSize( Suffix( MbTypeBase[ 0 ] , dim ) , Suffix( MbTypeBase[ 1 ] , dim ) )

· Otherwise, return  Suffix( MbTypeBase[ b8x8Idx ] , dim )

getSubMbTypeBaseSize( b8x8Idx , dim)

This function returns the subMb_Type Suffix, corresponding to dimension dim (dim is equal to 0 for X and to 1 for Y), of the base 8x8 block(s) from which the 8x8 block b8x8Idx inherits.

· Let subMbTypeBase0 and subMbTypeBase1 be defined as follows.

· Let mbAddrBase0, mbPartIdx0, subMbPartIdx0 be derived by invoking function getBaseIdx( b8x8Idx , 0 )

· Let mbAddrBase1, mbPartIdx1, subMbPartIdx1 be derived by invoking function getBaseIdx( b8x8Idx , 3 )

· Let subMbTypeBase0 be the sub-MB type of partition mbPartIdx0 of mbAddrBase0 

· Let subMbTypeBase1 be the sub-MB type of partition mbPartIdx1 of mbAddrBase1 

· return minBlockSize( Suffix( subMbTypeBase0 , dim ) , Suffix( subMbTypeBase1 , dim ) ).

getBaseIdx( b8x8Idx , b4x4Idx ) 

This function returns ( mbAddrBase, mbPartIdxBase, subMbPartIdxBase ), with  mbAddrBase being the base macroblock address, mbPartIdxBase the base partition index and, if it exists, subMbPartIdxBase the base sub partition index, from which the 4x4 block b8x8Idx / b4x4Idx inherits.
· Let idxBaseBX and idxBaseBY be defined as follows.

· Let MapTab be Table 3 which gives the mapping between current and base layer 4x4 blocks as a function of MbBorderZ and B8x8BorderZ (with Z being replaced by X or Y).
· idxBaseBX = MapTab[ MbBorderX , B8x8BorderX , 2 * (b8x8Idx % 2 ) + ( b4x4Idx % 2 ) ]

· idxBaseBY = MapTab[ MbBorderY , B8x8BorderY , 2 * (b8x8Idx / 2 ) + ( b4x4Idx / 2 ) ]

· Let mbIdx be defined as follows.

· If( MbClass = = Corner ) , the following applies.

· mbIdx = 0

· Otherwise if( MbClass = = Vert ) , the following applies.

· mbIdx = idxBaseBX / 4

· Otherwise if( MbClass = = Hori ) , the following applies.

· mbIdx = idxBaseBY / 4

· Otherwise ( MbClass = = Center ) , the following applies.

· mbIdx = 2 * ( idxBaseBY / 4 ) + idxBaseBX / 4

· mbAddrBase is set to aMbAddrBase[ mbIdx ]

· b8x8IdxBase is set to ( 2 * ( ( idxBaseBY / 2 ) % 2 ) + ( ( idxBaseBX / 2 ) % 2 ) )

· b4x4IdxBase is set to ( 2 * ( idxBaseBY % 2 ) + ( idxBaseBX % 2 ) )

· Let mbPartIdxBase be defined as the index of the macroblock partition of mbAddrBase covering the 4x4 block b4x4IdxBase
· Let subMbPartIdxBase be defined as the index of the sub-partition, if it exists, of partition mbPartIdxBase, covering the 4x4 block b8x8IdxBase / b4x4IdxBase.
· return ( mbAddrBase , mbPartIdxBase , subMbPartIdxBase ) 

Table 3- Mapping table between current and base layer 4x4 blocks (MapTab[ ])

	b4x4 coordinate 
	0
	1
	2
	3

	MbBorderZ
	B8x8BorderZ
	
	
	
	

	-12
	4
	0
	1
	1
	2

	-8
	4
	0
	0
	1
	2

	-8
	8
	0
	0
	1
	1

	-4
	4
	3
	4
	5
	6

	-4
	8
	3
	4
	5
	5

	-4
	12
	3
	4
	4
	5

	0
	8
	2
	3
	4
	5

	0
	12
	3
	3
	4
	4

	0
	16
	3
	3
	4
	4

	4
	-12
	2
	3
	3
	4

	4
	-8
	2
	2
	3
	4

	4
	-4
	1
	2
	3
	4

	8
	-8
	2
	2
	3
	3

	8
	-4
	1
	2
	3
	3

	8
	0
	0
	1
	2
	3

	12
	-4
	1
	2
	2
	3

	12
	0
	1
	1
	2
	2

	16
	0
	1
	1
	2
	2


computeSubMbTypeSize( D , d , b8x8Idx , dim )

This function returns the sub-partition size, in the dimension dim (dim is equal to 0 for X and to 1 for Y), of the block of index b8x8Idx.

- If splitBlock( D , b8x8Idx , dim ), return 4

- Otherwise, if splitBlock( d , b8x8Idx , dim ), the following applies.

- If( getMbTypeBaseSize( b8x8Idx , dim) = = INTRA ), return  -1

- Otherwise, return (getMbTypeBaseSize( b8x8Idx , dim) / 2 )

- Otherwise, if( | ( D + d ) / 2 | = = 4 ), the following applies.
- If( getsubMbtypeBaseDim( b8x8Idx, dim) = = INTRA ), return -1

- Otherwise, return getSubMbtypeBaseDim( b8x8Idx , dim)

· Otherwise, return 8.

computePredIdx( currIdx , numPred )

This function returns a predictor index of currIdx. If numPred is equal to 1 it returns the index of its horizontal neighbour otherwise the index of its vertical neighbour is returned.

· If( numPred = = 1 ), return (currIdx + ( 1 – 2 * (currIdx % 2 ) ) )

· Otherwise, return ( ( currIdx + 2 ) % 4 )

3.1.3.2 Macroblock partitioning inheritance

Input of this process is the address of the current macroblock

Output of this process is the macroblock partitioning mbLabel of the current macroblock.

· If( ( | MbBorderX | = = 4 ) or ( | MbBorderY | = = 4 ) ) mbLabel = 8x8

· Otherwise, the following applies.
· If( MbClass = = Center ), the following applies.
· Let cptrIntra be a variable set equal to 0.

· For b8x8Idx indexed by 0..3,
· If( MbTypeBase[ b8x8Idx ] = = INTRA ), cptrIntra += 2

· If splitBlock( B8x8BorderX , b8x8Idx , 0 ) cptrIntra - -  

· If splitBlock( B8x8BorderY , b8x8Idx , 1 ) cptrIntra - -
· If( cptrIntra > = 4 ) mbLabel = INTRA

· Otherwise, mbLabel = 8x8

· Otherwise, the following applies.
·  if( MbClass = = Corner ), the following applies.
· mbTypeBaseSuffixX = Suffix( MbTypeBase[ 0 ] , 0 ) 

· mbTypeBaseSuffixY = Suffix( MbTypeBase[ 0 ] , 1 )

· is8x8Base = ( MbTypeBase[ 0 ] = = 8x8 )

· Otherwise, if( MbClass = = Vert ), the following applies.
· mbTypeBaseSuffixX = 8 

· mbTypeBaseSuffixY = minBlockSize( Suffix( MbTypeBase[ 0 ] , 1 ) , Suffix( MbTypeBase[ 1 ] , 1 ) )

· is8x8Base = ( mbTypeBase0 = = 8x8 ) || ( mbTypeBase1 = = 8x8 )

· Otherwise, ( MbClass = =Hori )

· mbTypeBaseSuffixX = minBlockSize( Suffix( MbTypeBase[ 0 ] , 0 ) , Suffix , MbTypeBase[ 1 ] , 0 ) )

· mbTypeBaseSuffixY = 8 

· is8x8Base = ( mbTypeBase0 = = 8x8 ) || ( mbTypeBase1 = = 8x8 )

· If( ( mbTypeBaseSuffixX = = INTRA ) or ( mbTypeBaseSuffixY = = INTRA ) ) mbLabel = INTRA

· Otherwise, the following applies.
· mbLabelX = min( 16 , mbTypeBaseSuffixX + | B8x8BorderX | )

· mbLabelY = min( 16 , mbTypeBaseSuffixY + | B8x8BorderY | )

· If( ( mbLabelX = = 12 ) or ( mbLabelY = = 12 ) ) mbLabel = 8x8

· Otherwise, 

· If( ( is8x8Base ) and ( mbLabelX ! = 8 ) and ( mbLabelY ! = 8) ), the following applies. 

· b8x8Idx = (1-sign( B8x8BorderX ) ) + ( 1 - sign (B8x8BorderY ) ) / 2 

· If( | B8x8BorderX | = = 8 ) 

· mbLabelX = min ( mbLabelX , 2 * getSubMbTypeBaseSize(b8x8Idx , 0 ) )

· If( | B8x8BorderY | = = 8 ) 

· mbLabelY = min ( mbTypeY , 2 * getSubMbTypeBaseSize(b8x8Idx , 1 ) )

· mbLabel = mbLabelX_mbLabelY

3.1.3.3 Sub-partitions inheritance
Input to this process is a 8x8 block partition index b8x8Idx.

Output of this process is 8x8 block sub-partition label mbPartLabel.

For the 8x8 block with index b8x8Idx, the block partitioning mbPartLabel derivation is defined as follows. 

- Let mbPartLabelX be derived by invoking computeSubMbTypeSize( MbBorderX, B8x8BorderX, b8x8Idx , 0 ).

- Let mbPartLabelY be derived by invoking computeSubMbTypeSize( MbBorderY, B8x8BorderY, b8x8Idx , 1 ).

- If( ( mbPartLabelX = = -1 ) or  ( mbPartLabelY = = -1 ) ), mbPartLabel = INTRA

- Otherwise mbPartLabel = mbPartLabelX_mbPartLabelY

3.1.4 Motion data Inheritance 
3.1.4.1 Motion data inheritance related functions 

inheritPartitionMotion( mbLabel , mbPartIdx )

This function performs the motion data inheritance of a macroblock partition mbPartIdx. If the corresponding base macroblocks are INTRA, no motion data inheritance is performed and the function returns 0. Otherwise motion data inheritance is performed and it returns 1.

- If( mbLabel ! = 8x8 ) , the following applies.

- Let b8x8Idx be defined as follows.

- If( mbLabel = = 16x8 ) b8x8Idx = 2*mbPartIdx

- Otherwise b8x8Idx = mbPartIdx

- Let mbAddrBase, mbPartIdxBase, subMbPartIdxBase be derived by invoking function getBaseIdx( b8x8Idx , 0 ).

- If mb_type of mbAddrBase is INTRA, the function returns 0.

- Otherwise, for X being replaced by 0 and 1, RefIdxLX[ mbPartIdx ] and MvLX[ mbPartIdx ][ 0] are set to the reference index and motion vector of mbAddrBase/mbPartIdxBase/subMbPartIdxBase.

- Otherwise, 

- Let mbPartLabel be derived by invoking section 3.1.3.3 with mbPartIdx as input.

- If mbPartLabel is equal to INTRA, the function returns 0.

- Otherwise, the following applies.

- Let nbSubPart be the number of sub-partitions corresponding to mbPartLabel.

- Let refIdxBaseL0[ i ] and refIdxBaseL1[ i ] (with i = 0.. nbSubPart-1 ) be two arrays of variables.

- Let mvBaseL0[ i ] and mvBaseL1[ i ] ( with i = 0.. nbSubPart-1 ) be two arrays of motion vectors.

- For subMbPartIdx indexed by 0..nbSubPart – 1, the motion inheritance is achieved as follows.

- If inheritSubPartitionMotion( mbPartLabel , mbPartIdx , subMbPartIdx , refIdxBaseL0 , refIdxBaseL1, mvBaseL0 , mvBaseL1 ) is equal to 0 , the following applies.

- Let predIdx be a variable initialized by invoking computePredIdx( subMbPartIdx, 1 ).

- If inheritSubPartitionMotion( mbPartLabel , mbPartIdx , predIdx , refIdxBaseL0 , refIdxBaseL1 , mvBaseL0 , mvBaseL1 ) is equal to 0 , the following applies.

- predIdx is derived by invoking computePredIdx( subMbPartIdx , 2 ).

- inheritSubPartitionMotion ( mbPartLabel , mbPartIdx, predIdx , refIdxBaseL0 , refIdxBaseL1, mvBaseL0 , mvBaseL1 ) is invoked.

- For X being replaced by 0 and 1, the reference index merging is achieved as follows.

- Let minRedIdxLX be a variable set to the minimum reference index of the refIdxBaseLX[ i ] , with i=0..nbSubPart -1.

- If at least two refIdxBaseLX[ i ] with i = 0.. nbSubPart -1, are different, the following applies.

- For each sub-macroblock partition, indexed by subMbPartIdx = 0..nbSubPart -1,

- If( refIdxBaseLX[ subMbPartIdx ] ! = minRefIdxLX ) , the following applies.

- Let predIdx be computed by invoking computePredIdx( subMbPartIdx, 1 ).

- If( refIdxBaseLX[ predIdx ] ! = minRefIdxLX ) , predIdx is computed by invoking computePredIdx( subMbPartIdx , 2 ).

- mvBaseLX[ subMbPartIdx ] = mvBaseLX[  predIdx ]

- RefIdxLX[mbPartIdx ] is set to minRedIdxLX.

- For each sub-macroblock partition, indexed by subMbPartIdx=0..nbSubPart -1, the following applies.
- Let motion vector mvBaseTempo set equal to mvBaseLX[ subMbPartIdx ]
- The scaling of the inherited vector is performed by invoking the sub-clause 8.4.1.5.3 of [JVT-O202] with mvBaseTempo as input and MvLX[ mbPartIdx ][ subMbPartIdx ] as output.
- The function returns 1. 

inheritSubPartitionMotion ( mbPartLabel , mbPartIdx , subMbPartIdx , refIdxBaseL0 , refIdxBaseL1 , mvBaseL0 , mvBaseL1 )

This function performs the motion data inheritance of a sub-partition mbPartIdx/subMbPartIdx. If the corresponding base macroblock is INTRA, no motion data inheritance is performed and the function returns 0. Otherwise motion data inheritance is performed and it returns 1.

- Let b4x4Idx  be defined as follows.

- If( mbPartLabel = = 8x4 ) b4x4Idx = 2* subMbPartIdx

- Otherwise b4x4Idx = subMbPartIdx

- Let mbAddrBase, mbPartIdxBase, subMbPartIdxBase be derived by invoking function getBaseIdx( mbPartIdx , b4x4Idx )

- If mb_type of mbAddrBase is INTRA, the function returns 0.

- Otherwise, the following applies.

- For X being replaced by 0 and 1, refIdxBaseLX[ subMbPartIdx ] and mvBaseLX[ subMbPartIdx ] are set to the reference index and motion vector of mbAddrBase/mbPartIdxBase/subMbPartIdxBase.

- The function returns 1.
3.1.4.2 Motion data inheritance process 

Inputs to this process are

· a macroblock partition label mbLabel,

· a macroblock partition index mbPartIdx.

Outputs of this process are

· reference indices RefIdxL0[ mbPartIdx ] and RefIdxL1[ mbPartIdx ],

· motion vectors MvL0[ mbPartIdx ][ i ] and MvL1[ mbPartIdx ][ i ] with i = 0..nbPart, and nbPart being the number of partitions corresponding to mbLabel.

The process for inheriting motion data of partition mbPartIdx is the following.

- If inheritPartitionMotion( mbLabel , predIdx ) is equal to 0, the following applies.

- Let predIdx be a variable derived by invoking computePredIdx( mbPartIdx , 1 ).

- If inheritPartitionMotion( mbLabel , predIdx ) is equal to 0, the following applies.

- predIdx is derived by invoking computePredIdx( mbPartIdx , 2 )

- inheritPartitionMotion( mbLabel , predIdx ) is invoked.

- RefIdxLX[ mbPartIdx ] = RefIdxLX[ predIdx ]

- Let mbPartLabel be derived by invoking section 3.1.3.3 with predIdx as input.

- Let nbSubPart be the number of sub-partitions corresponding to mbPartLabel.

- For subMbPartIdx indexed by 0..nbSubPart – 1, the following applies.

- MvLX[ mbPartIdx ][ subMbPartIdx ] = MvLX[ predIdx ][ subMbPartIdx ]

3.2 Syntax and semantics modifications – with respect to JSVM-2

No modification of the syntax.

3.3 Decoding process modifications – with respect to JSVM-2

Most of the envisaged JSVM modifications are located in section 8.4.1.6. The following modifications of the JSVM-2 decoding process section are proposed.

Changes in JSVM-2 / Section S.6.5.4

The part related to SpatialScalabilityType equal to 2 will be replaced by the process described in function getBaseIdx() of section 3.1.3.1, that will apply when SpatialScalabilityType is greater than 1.

Changes in JSVM-2 / Section S.8.4.1.6.2 and JSVM-2 / Section S.8.4.1.6.3
These sections will be replaced by the motion data inheritance process described in section 3.1.4.

Changes in JSVM-2 / Section S.8.4.1.6.4
This section will be replaced by the macroblock partitioning label derivation process described in section 3.1.3.3.

Changes in JSVM-2 / Section S.8.4.1.6.5
This section will be replaced by the macroblock label derivation process described in section 3.1.3.2.

Changes in JSVM-2 / Section S.8.4.1.6.6

This section will be replaced by the macroblock class derivation process described in section 3.1.2. Accordingly, the geometrical derivation process described in section 3.1.1 will be added in section 8.4.1.6.

Motion inheriting related functions (except function getBaseIdx()) and variables defined in section 3.1.3.1, will be added in section 8.4.1.6.

4 Proposal 3 – combination of Proposal 1 and Proposal 2
This is to test the best combination of texture, residual and motion upsampling tools, in terms of compromise complexity/coding efficiency.

4.1 Syntax and semantics modifications – with respect to JSVM-2

No modification of the syntax.

4.2 Decoding process modifications – with respect to JSVM-2

Merging of proposal 1 and proposal 2.

4.3 Expected gains

Simplifications and coding efficiency improvements compared to JSVM2.

5 Core experiment conditions

5.1.1 Coding conditions

The tests conditions than CE10 of Hong-Kong meeting, as described in [JVT-O039], will be used (cf following table). Coding parameters will be those that were used for CE10 of Hong-Kong meeting. The downsampled test sequences will be generated using the filtering process described in document JVT-I018, that looks as a good compromise between aliasing and sharpness of the filtered texture.
	Ratio

Low/High

¾
	bitrates 
	Low - 528*432@30HZ
	High - 704*576@30HZ

	
	City
	810 kbps
	1024 kbps

	
	Crew, Harbour, Soccer
	1190 kbps
	1500 kbps

	Ratio

Low/High

2/3
	bitrates
	Low - 448*384@30HZ
	High - 672*576@30HZ

	
	City
	720 kbps
	1000 kbps

	
	Crew, Harbour, Soccer
	1050 kbps
	1470 kbps

	Ratio

Low/High

3/5
	bitrates
	Low - 384*336@30HZ
	High - 640*560@30HZ

	
	City
	610 kbps
	980 kbps

	
	Crew, Harbour, Soccer
	890 kbps
	1430 kbps


5.1.2 Evaluation criteria

Proposal(s) will be added to J-SVM2 software delivered after Busan meeting.

Bitstreams, PSNR and decoded sequences will be provided and compared.

Performance of :

(a) JSVM2 – dyadic (Spatial Scalability Type 1), with upsampling of decoded base layer pictures

(b) JSVM2 – ratio3/2 (Spatial Scalability Type 2), with upsampling of decoded base layer pictures

(c) JSVM2 – generic (Spatial Scalability Type 3)

(d) Proposal 1

(e) Proposal 2

(f) Proposal 3

will be compared.

Additionally, the following experimentations will be achieved:

· Checking of the cropping functionality as described in JSVM2. Test conditions will be those used for experiments described in JVT-O008.

· Comparison with the single layer case. Coding parameters (base and enhancement layer bitrates, GOP size, intra period, …) will be adapted. 

· PSNR, computed as described in w6719, will be the primary method of evaluation although perceptual evaluation may provide additional guidance. 

· PSNR values should be measured on a frame-by-frame basis with respect to the reference sequences generated as described in [JVT-O039]. PSNR values should be averaged over the sequence.
6 Time lines

Busan + 4W: Formal description of proposal(s) + test sequences & coding parameters.

Poznan -1W: Submission of results and verifications.

Poznan: Report on the validity of proposed tools.

All data will be provided via FTP from ftp://ftp3.itu.int.
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