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Information technology — High efficiency coding and media delivery in heterogeneous
environments — Part 2: High efficiency video coding— Amendment 1

Introduction
Replace the text of 0.2 with the following:

As the costs for both processing power and memory have reduced, network support for coded video data has diversified,
and advances in vrdeo codrng technology have progressed the need has arisen for an |ndustry standard for compressed

oward these ends the ITU T Vldeo Codrng Experts Group (VCEG) and the ISO/IEC Movrng Prcture Experts GrOLp
(MPEG) formed a Joint Collaborative Team on Video Coding (JCT-VC) in 2010 and a Joint Collaborative Team-on 3P
ideo Coding Extension Development (JCT-3V) in 2012 for development of a new Recommendation | Interpationgl
Standard. This Recommendation | International Standard was developed in the JCT-VC and the JCT-3V.

In 0.3 add the following sentence to the end of the clause:

Support for 3D enables joint representation of video content and depth information with multiple cdmera views.

in 0.5 add the following paragraph to the end of the clause:

Rec. ITU-T H.265 | ISO/IEC 23008-2 version 3 refers to the integrated text containing 3D extensions, additiong
ipplement enhancement information, and corrections to various minor defects in the prior content of the specification.

[%2]

1 0.8, replace "Annexes A through H" with "Annexes A through I".

0.8, add the following sentence after the sentence that starts with "Annex HI':
Annex | contains support for 3D coding.
S

equence parameter set RBSP

n 7.3.2.2.1 and F.7.3.2.2.1 replace the row containing "if( sps_extension_present_flag )" and all following rows in the
/ntax table by the following:

2}

if( sps_extension_present flag ) {

sps_range_extension_flag u(l)
sps_multilayer_extension_flag u(l)
sps_3d_extension_flag u(1)
sps_extension_5bits u(d)

}
if( sps_range_extension>flag )
sps_range_extension( )
if( sps_multilayer extension_flag )
sps_multilayer_extension() /* specified in Annex F */
if( sps «3d extension_flag )
spsi. 3d_extension() /* specified in Annex | */
if(:sps_extension_5bits )
while( more_rbsp_data() )

nnnnnn tancion Aot floo RVAARY
SPo—txXtERSTo—tata— g tH=x}

rbsp_trailing_bits()

© ISO/IEC 2015 — All rights reserved 1
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In 7.4.3.2.1 replace the semantics of sps_extension_present_flag with the following semantics:

sps_extension_present flag equal to 1 specifies that the syntax elements sps_range_extension_flag,
sps_multilayer_extension_flag, sps_3d_extension_flag, and sps_extension_5bits are present in the SPS RBSP syntax
structure. sps_extension_present_flag equal to O specifies that these syntax elements are not present.

In 7.4.3.2.1 add the following semantics after semantics of sps_multilayer_extension_flag:

sps_3d_extension_flag equal to 1 specifies that the sps_3d_extension() syntax structure (specified in Annex 1) is
present in the SPS RBSP syntax structure. sps_3d_extension_flag equal to 0 specifies that the sps_3d_extension( ) syntax
structure is not present. When not present, the value of sps_3d_extension_flag is inferred to be equal to 0.

In7.4.3.2.1 replace all occurrences of "sps_extension_6bits" with "sps_extension_5bits"

Ricture parameter set RBSP

=

7.3.2.3.1 replace the row containing "if( pps_extension_present_flag )" and all following rows in the syntax.table wi
e following:

—

if( pps_extension_present_flag ) {

pps_range_extension_flag u(l)
pps_multilayer_extension_flag u(l)
pps_3d_extension_flag u(l)
pps_extension_5bits u(s)

}
if( pps_range_extension_flag )

pps_range_extension( )
if( pps_multilayer_extension_flag )

pps_multilayer_extension() /* specified in Annex F */
if( pps_3d_extension_flag)

pps_3d_extension() /* specified in Annex | */
if( pps_extension_5bits )

while( more_rbsp_data() )

pps_extension_data_flag u(l)

rbsp_trailing_bits()

In 7.4.3.3.1 replace the semaptics of pps_extension_present_flag with the following semantics:

pps_extension_present flag equal to 1 specifies that the syntax elements pps_range extension_flag,
pps_multilayer_extension: flag, pps_3d_extension_flag, and pps_extension_5bits are present in the picture parameter sgt
RBSP syntax structure.pps_extension_present_flag equal to 0 specifies that these syntax elements are not present.

In 7.4.3.3.1 add.the following semantics after semantics of pps_multilayer_extension_flag:

w

pps_3d_extension_flag equal to 1 specifies that the pps_3d_extension() syntax structure (specified in Annex 1)
present insthe PPS RBSP syntax structure. pps_3d_extension_flag equal to O specifies that the pps_3d_extension
syntax.structure is not present. When not present, the value of pps_3d_extension_flag is inferred to be equal to 0.

~

General SEI message syntax

In D.2.1 add the following rows to the syntax table after the row containing "multiview_view_position( payloadSize ) /*
specified in Annex G */'':

else if( payloadType == 181)
alternative_depth_info( payloadSize ) /* specified in Annex | */

2 Draft Rec. ITU-T H.265 (2015 E)
© ISO/IEC 2015 — All rights reserved
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Common decoding process for a coded picture

In F.8.1.3 add the following paragraph before the paragraph starting with "After all slices of the current picture have
been decoded,":

—  Otherwise, general_profile_idc in the profile_tier_level() syntax structure
VpsProfileTierLevel[ profile_tier_level _idx[ TargetOlsldx ][ 1ldx ] ] is equal to 8, the decoding process for the
current picture takes as inputs the syntax elements and upper-case variables from clause 1.7 and the decoding
process of clause 1.8.1.2 is invoked.

Video parameter set RBSP semantics

In-E£-4.3.1 rnplnr'n the semantics of Vials extension? fl:\g with the fnlln\nling semantics:

B

vps_extension2_flag equal to 0 specifies that no vps_extension_data_flag syntax elements are present in the VPS RBS

syntax structure. vps_extension2_flag equal to 1 specifies vps_extension_data_flag syntax elements are present-in the
MPS RBSP syntax structure. Decoders conforming to a profile specified in Annexes A, G, or H shall ignoreall.data that
fIIIow the value 1 for vps_extension2_flag in a VPS NAL unit.

F.7.4.3.1 add the following semantics:

vps_extension_data_flag may have any value. Its presence and value do not affect decoder eohformance to profil
specified in Annexes A, G, or H. Decoders conforming to a profile specified in Annexes AxG, or H shall ignore gl
vps_extension_data_flag syntax elements.

—_—

n F.7.4.3.1.1 replace Table F.1 with the following table:

Table F.1 — Mapping of Scalabiltyld to scalabilitycdimensions

scalability mask Scalability Scalabilityld
index dimension mapping
0 Texture or depth DepthLayerFlag
1 Multiview ViewOrderldx
2 Spatial/quality Dependencyld
sealability
3 Auxiliary Auxld
4-15 Reserved

In F.7.4.3.1.1 remove Note 2.

o

In F.7.4.3.1.1 replace the paragraph starting with "The variable Scalabilityld[ i J[ smldx ] specifying the identifier" ar
the following equation (F-2),(with the following:

=

Tlhe variable Scalabilityldf i ][ smldx ] specifying the identifier of the smldx-th scalability dimension type of the i-
Igyer, and the variablés'DepthLayerFlag[ 11d ], ViewOrderldx[ 11d ], Dependencyld[ I1d ], and AuxId[ l1d ] specifying t
depth flag, view order index, the spatial/quality scalability identifier, and the auxiliary identifier, respectively, of t
Igyer with nuh <layer_id equal to I1d are derived as follows:

@D @D

NumViews = 1
for(1=0;i <= MaxLayersMinusl; i++) {
I1d = layer_id_in_nuh[i]
for( smldx=0, j = 0; smldx < 16; smldx++) {
iT( scalability_mask_flag] smlIdx ] )
Scalabilityld[ i ][ smldx ] = dimension_id[ i ][ j++ ]
else
Scalabilityld[ i ][ smldx]=0

}
DepthLayerFlag[ 11d ] = Scalabilityld[i][ 0]
ViewOrderldx[ Ild ] = Scalabilityld[ i ][ 1 ]

Dependencyld[ I1d ] = Scalabilityld[i][ 2] (F-2)
AuxId[ Ild ] = Scalabilityld[ i ][ 3]
if(i>0){

newViewFlag = 1

Draft Rec. ITU-T H.265 (2015 E)
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for(j=0;j<i;j++)
if( ViewOrderldx[ Ild ] == ViewOrderldx[ layer_id_in_nuh[j]])
newViewFlag =0
NumViews += newViewFlag

¥

In F.7.4.3.1.1 replace the semantics of direct_dep_type_len_minus2 with the following:

direct_dep_type_len_minus2 plus 2 specifies the number of bits of the direct_dependency type[i][j] and the
direct_dependency_all_layers_type syntax elements. In bitstreams conforming to this version of this Specification the
value of direct dep type len minus2 shall be equal 0 or 1. Although the value of direct dep type len minus2 shall be
efjual to 0 or 1 in this version of this Specification, decoders shall allow other values of direct_dep_type_len_minus2
the range of 0 to 30, inclusive, to appear in the syntax.

>

F.7.4.3.1.1 replace the semantics of direct_dependency_all_layers_type with the following:

direct_dependency_all_layers_type, when present, specifies the inferred value of direct_dependency_type[i][j] for
al]l combinations of i-th and j-th layers. The length of the direct_dependency_all_layers_type _syntax element
djrect_dep_type_len_minus2 + 2 bits. Although the value of direct_dependency_all_layers_type is required to be in th
ragnge of 0 to 6, inclusive, in this version of this Specification, decoders shall- allow values ¢f
djrect_dependency _all_layers_type in the range of 0 to 2*2 — 2, inclusive, to appear in the syntax.

D@ un

F.7.4.3.1.1 replace the semantics of direct_dependency_type with the following:

direct_dependency type[i][j] indicates the type of dependency between therlayer with nuh_layer id equgl
layer_id_in_nuh[i] and the layer with nuh_layer _id equal to layer_id_in_nuh[ j ]! direct_dependency_type[i][]j] equl
to O specifies that the layer with nuh_layer_id equal to layer_id_in_nuh[ j ] may be‘used for inter-layer sample predictig
bpt is not used for inter-layer motion prediction of the layer with, ‘auh_layer_id equal layer_id_in_nuh[if].
djrect_dependency_type[ i ][ j ] equal to 1 specifies that the layer with nuhNayer_id equal to layer_id_in_nuh[j ] may &
uped for inter-layer motion prediction but is not used for inter-layer-sample prediction of the layer with nuh_layer_|
efiual layer_id_in_nuh[ i ]. direct_dependency_type[ i ][ j ] equal to*2-specifies that the layer with nuh_layer_id equal
lgyer_id_in_nuh[ j ] may be used for both inter-layer motion prediction and inter-layer sample prediction of the layg
ith nuh_layer_id equal layer_id_in_nuh[i]. The length ¢f the direct_dependency type[i][j] syntax element
djrect_dep_type_len_minus2 + 2 bits. Although the value-of direct_dependency_type[i][j] shall be in the range of
to 2, inclusive, when the layer with nuh_layer_id equal tofayer_id_in_nuh[ i ] conforms to a profile specified in Annexé
, G, or H, and in the range of 0 to 6, inclusive, when. the layer with nuh_layer_id equal to layer_id_in_nuh[ i ] conform
to a profile specified in Annex I, decoders shall allow values of direct_dependency type[i][]j] in the range of O
2 — 2, inclusive, to appear in the syntax.

nw n On = 0 QoD =]

o

rofiles, tiers, and levels
F.11.2 add the following row to the end of Table F.3:

3D Main 3D Main, Multiview Main, Main, Main Still Picture

I G.11.1.1 and H.11.1.1 remove " and sps_extension_6bits equal to 0 only".

G.11.1.1 and Kh11.1.1 remove " and pps_extension_6bits equal to 0 only".
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Add a new Annex | as follows:

Annex |

3D high efficiency video coding

(This annex forms an integral part of this Recommendation | International Standard.)

1.1 Scope

1
S
a

O T -

his annex specifies syntax, semantics, and decoding processes for 3D high efficiency video coding that use the synta
pmantics, and decoding processes specified in clauses 2-10 and Annexes A-G. This annex also specifies profiles; tier
nd levels for 3D high efficiency video coding.

2 Normative references

he list of normative references in clause G.2 apply.

1

3 Definitions

pr the purpose of this annex, the following definitions apply in addition to the definitions in clause G.3. Thege

efinitions are either not present in clause G.3 or replace definitions in clause G.3.

3.1 depth intra contour prediction: A prediction of a partition pattern fora prediction block in a picture of|a
depth layer derived from samples of a picture included in the same acCess unit and in the texture layer of the
same view.

3.2  depth layer: A layer with a nuh_layer_id value equal to i, such that DepthLayerFlag[i] is equal to 1 arld
Dependencyld[ i ] and AuxId[ i ] are equal to 0.

3.3  depth look-up table: A list containing depth values.

3.4 depth value: A sample value of a decoded picturefja depth layer.

3.5  disparity vector: A motion vector used for inter-view prediction.

3.6  inter-component prediction: An inter-layer prediction where the reference pictures are associated with|a
DepthFlag value different from the DepthFlag value of the current picture.

3.7  inter-view prediction: An inter<layer prediction where the reference pictures are associated with referenge
view order index values different'from the Viewldx value of the current picture.

3.8 intra prediction: A prediction derived from only data elements (e.g., sample values) of the same decoded slige
and additionally may-bé-using depth intra contour prediction.

3.9  partition pattern: An MxM (M-column by M-row) array of flags defining two sub-block partitions of an MxIM
prediction bleck:

3.10 prediction-block: A rectangular MxN block of samples on which either the same prediction or partitioning In
sub-plock partitions is applied.

3.11 _reference view order index: A Viewldx value associated with a reference picture used for inter-viepv
prediction.

312 sub-block partition: A subset of samples of a prediction block on which the same prediction is applied

3.13 texture layer: A layer with a nuh_layer_id value equal to i, such that DepthLayerFlag[ i ], Dependencyld[ i ],

and AuxId[ i ] are equal to 0.

1.4 Abbreviations

The specifications in clause G.4 apply.

1.5 Conventions

The specifications in clause G.5 apply.
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1.6 Bitstream and picture formats, partitionings, scanning processes, and neighbouring relationships

1.6.1 Bitstream formats

The specifications in clause 6.1 apply.

1.6.2  Source, decoded, and output picture formats

The specifications in clause 6.2 apply.

1.6.3 Partitioning of pictures, slices, slice segments, tiles, coding tree units, and coding tree blocks

The specifications in clause 6.3 and its subclauses apply.

116.4  Availability processes

—

he specifications in clause 6.4 apply.

116.5 Scanning processes

—

he specifications in clause 6.5 and its subclauses apply.

116.6  Derivation process for a wedgelet partition pattern table
NOTE - Tables and values resulting from this process are independent of any information contained inrthe bitstream.

= -

fle variable NumWedgePattern[ log2BIkSize] specifying the number cef) partition patterns in i
/edgePatternTable[ log2BIkSize ] are derived as follows:

<

- For log2BIkSize in the range of 2 to 4, inclusive, the following applies:

NumWedgePattern[ log2BIkSize ] is set equal to 0.

— The variable resShift is set equal to ( log2BIkSize == 4)2071.

— The variable wBIKkSize is set equal to (1 << (log2BIkSize + resShift) ).
—  For wedgeOri in the range of 0 to 5, inclusive, thefollowing applies:

— The variable posend is set equal to NumWedgePattern[ log2BIkSize ].
— If wedgeOri is equal to 0 or 4, the follewing applies:

— The variables sizeScaleS and sizeScaleE are derived as follows:

— Formin the range of 0 to ( wBIkSize / sizeScaleS — 1), inclusive, the following applies:
— For n,inthe range of 0 to ( wBIkSize / sizeScaleE — 1), inclusive, the following applies:

=\"The wedgelet partition pattern generation process as specified in clause 1.6.6.1 is invoked wi
variable (xS,yS) equal to (m*sizeScaleS,0), the variable (XE,yE) -equal

output is the partition pattern curWedgePattern.

with the variable log2BIkSize and the partition pattern curWedgePattern as inputs.

he list WedgePatternTable[ log2BIkSize ] of partition patterns of size (1 << log2BIkSize )x( 1 << log2BIkSize) an

sizeScaleS = (log2BIkSize >3)?72:1 (-1
sizeScaleE = (\wedgeOri <4 && log2BIkSize>3)?:2:1 (-2

patternSize equal to (1 << log2BIkSize ), the variable resShift, the variable wedgeOri, th

(wedgeOri == 0) ? (0, n*sizeScaleE ) : ( n * sizeScaleE, wBIkSize — 1) as inputs, and th

— The wedgelet partition pattern table insertion process as specified in clause 1.6.6.2 is invoke

o

D

~— ~—

@ O @ =

—  Otherwise (wedgeOrl Is equal to 1, 2, 3, or 5), the following applies:
— For curPos in the range of posStart to posend — 1, inclusive, the following applies:
— The partition pattern curWedgePattern[ x ][ y ] is derived as follows:

for(y=0;y < (1 << log2BIkSize); y++)

for(x =0; x < (1 << log2BIkSize ); x++) (1-3)

curWedgePattern[ x ][y ]=1—
WedgePatternTable[ log2BIkSize ][ curPos ][y ][ (1 << log2BIkSize ) -1 —x]

—  The variable posStart is set equal to posEnd.
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NumWedgePattern[ 5 ] is set equal to NumWedgePattern[ 4 ].
For k = 0..NumWedgePattern[ 5 ] — 1, the following applies:
- Forx,y=0.(1 << 5) -1, the following applies:
WedgePatternTable[ 5 ][ K ][ x ][ y ] = WedgePatternTable[ 4 ][ k][ x >> 1][y >> 1] (1-4)

1.6.6.1  Wedgelet partition pattern generation process

Inputs to this process are:

a variable patternSize specifying the partition pattern size,

he values of the partition pattern wedgePattern[ x ][ y ] are derived as specified by the following ordered steps:

a variable resShift specifying the precision of the partition pattern start and end locations relative to patternSize,
a variable wedgeOri specifying the orientation of the partition pattern,

a location ( xS, yS ) specifying the boundary start of a sub-block partition,

a location ( XE, yE ) specifying the boundary end of a sub-block partition.

utput of this process is the partition pattern wedgePattern[ x ][ y ] of size ( patternSize )x( patternSize ).

1. Forx,y=0..patternSize — 1, wedgePattern[ x ][ y ] is set equal to 0.

2. The samples of the partition pattern wedgePattern that form a line between (xS) yS ) and ( XE, yE ) are set equg
to 1 as follows:

(x0,y0)=(xS,yS)
(x1,y1)=(xE yE)
if(abs(yE —yS) >abs(XE—xS)) {
(x0, y0) = Swap( x0, y0)
(x1,y1l)=Swap(x1,yl)
}
if(x0>x1){
(x0, x1) = Swap( x0, x1)
) (y0,y1)=Swap(y0,yl)
sumErr =0 (1-%)
posY =y0
for( posX = x0; posX <= x1; pasX++){
if(abs(yE —yS) >abs(XE —xS))
wedgePattern[ pesY >> resShift ][ posX >> resShift] =1
else
wedgePattern[ posX >> resShift ][ posY >> resShift] =1
sumErr +=(abs(yl—-y0) << 1)
if(sumErr >= (x1-x0)){
pes¥ += (y0<yl)?1:-1
sUmErr —= (x1-x0) << 1
}
X

3. Thesamples of wedgePattern are modified as follows:
for(y=0;y <= (yE >> resShift); y++)

for(x =0; (X <= patternSize —1) && (wedgePattern[x][y] == 0); x++) (1-6)

wedgePatternf <y =t

.6.6.2  Wedgelet partition pattern table insertion process

Inputs to this process are:

a variable log2BIkSize specifying the partition pattern size,

a partition pattern wedgePattern[ x ][y ], with x, y =0..(1 << log2BIkSize ) — 1.

The variable validPatternFlag is set equal to 0 and the following applies:

1. Forx,y=0.(1 << log2BIkSize ) — 1, the following applies:

Draft Rec. ITU-T H.265 (2015 E) 7

© ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=d98f697cfdb6e7032798bf30666e0e53

ISO/IEC 23008-2:2015/Amd 1:2015 (E)

—  When wedgePattern[ x ][ y ] is not equal to wedgePattern[ 0 ][ 0 ], validPatternFlag is set equal to 1.
2. For k =0..NumWedgePattern[ log2BIkSize ] — 1, the following applies:

— The variable patldenticalFlag is set equal to 1.

- Forx,y=0.(1 << log2BIkSize ) — 1, the following applies:

— When wedgePattern[ x][y] is not equal to WedgePatternTable[ log2BIkSize J[k][x ][y,
patldenticalFlag is set equal to O.

—  When patldenticalFlag is equal to 1, validPatternFlag is set equal to 0.

<

— -

— -

= 4

3 Eor k =0 Num\WedaePatternl loa2BlkSize 1 — 1 the followina annlies:
) L ) J 7 < Ll

— The variable patinvidenticalFlag is set equal to 1.
— Forx,y=0.(1 << log2BIkSize ) — 1, the following applies:

— When wedgePattern[x][y] is equal to WedgePatternTable[ log2BIkSizeJf k I[ x 1L vl
patinvidenticalFlag is set equal to O.

— When patinvidenticalFlag is equal to 1, validPatternFlag is set equal to 0.

/hen validPatternFlag is equal to 1, the following applies:
The pattern WedgePatternTable[ log2BIkSize ][ NumWedgePattern[ log2BIkSize ] }.is set equal to wedgePattern.
The value of NumWedgePattern[ log2BIkSize ] is incremented by one.

7 Syntax and semantics

7.1 Method of specifying syntax in tabular form

he specifications in clause F.7.1 apply.

7.2  Specification of syntax functions, categories, and descriptors

he specifications in clause F.7.2 apply.

7.3 Syntax in tabular form

7.3.1  NAL unit syntax

he specifications in clause F.7.3.1 and all its subclauses apply.

7.3.2  Raw byte sequence payloads'and RBSP trailing bits syntax

7.3.2.1 Video parameter set RBSP

video_parameter_set rbsp() { Descriptor
vps_video_parameter_set_id u(4)
vps_base_layer_internal_flag u(l)
vps_basenlayer_available_flag u(l)
vps-max_layers_minusl u(6)
vps_max_sub_layers_minusl u3)
vps_temporal_id_nesting_flag u(l)
vps—reserved—OxFHH—16bis tH16)

profile_tier_level( 1, vps_max_sub_layers_minusl)
vps_sub_layer_ordering_info_present flag u(l)

for(i = (vps_sub_layer ordering_info_present flag ? 0 : vps_max_sub_layers_minusl);
i <= vps_max_sub_layers_minusl; i++) {

vps_max_dec_pic_buffering_minusl[i] ue(v)
vps_max_num_reorder_pics[i] ue(v)
vps_max_latency_increase_plusi[i] ue(v)

}
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vps_max_layer_id u(6)
vps_num_layer_sets_minusl ue(v)
for(i=1;i <= vps_num_layer_sets_minusl; i++)
for(j=0;j <= vps_max_layer_id; j++)
layer_id_included flag[i][j] u(l)
vps_timing_info_present_flag u(l)
if( vps_timing_info_present flag ) {
vps_num_units_in_tick u(32)
vps—time—scale W32)
vps_poc_proportional_to_timing_flag u(l)
if( vps_poc_proportional_to_timing_flag )
vps_num_ticks_poc_diff one_minusl uev)
vps_num_hrd_parameters de(v)
for(i=0;i<vps_num_hrd_parameters; i++ ) {
hrd_layer_set_idx[i] ue(v)
if(i>0)
cprms_present flag[ i ] u(l)
hrd_parameters( cprms_present_flag[ i ], vps_max_sub_layers_minus1)
}
}
vps_extension_flag u(1)
if( vps_extension_flag ) {
while( !byte aligned())
vps_extension_alignment_bit_equal_to_one u(1)
vps_extension( )
vps_extension2_flag u(1)
if( vps_extension2_flag ) {
vps_3d_extension_flag u(1)
if( vps_3d_extension_flag ) {
while( 'byte_aligned())
vps_3d_extension calignment_bit_equal_to_one u(l)
vps_3d_extension(})
}
vps_extension3_flag u(1)
if( vps_extension3_flag )
while( more_rbsp_data() )
vps_extension_data_flag u(l)
¥
1
rbsp_trailing_bits()
5
1.7.3.2.1.1  Video parameter set extension syntax
The specifications in clause F.7.3.2.1.1 apply.
1.7.3.2.1.2  Representation format syntax
The specifications in clause F.7.3.2.1.2 apply.
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1.7.3.2.1.3 DPB size syntax
The specifications in clause F.7.3.2.1.3 apply.

1.7.3.2.1.4  VPS VUI syntax
The specifications in clause F.7.3.2.1.4 apply.

1.7.3.2.1.5 Video signal info syntax
The specifications in clause F.7.3.2.1.5 apply.

1.7.3.2.1.6  VPS VUI bitstream partition HRD parameters syntax

Tlhe specifications in clause F.7.3.2.1.6 apply.

117.3.2.1.7  Video parameter set 3D extension syntax

vps_3d_extension( ) { Descriptor
cp_precision ue(v)
for(n=1; n < NumViews; n++) {
i = ViewOldxList[ n]
num_cp[i] u(6)
if(num_cp[i]>0){
cp_in_slice_segment_header flag[i ] u(l)
for(m=0; m<num_cp[i]; m++){
cp_ref voi[i][m] ue(v)
if(cp_in_slice_segment_header flag[i]) {
j=cp_ref voi[i][m]
vps_cp_scale[i][j] se(v)
vps_cp_off[i][j] se(v)
vps_cp_inv_scale_plus_scale[ i ][ j3 se(v)
vps_cp_inv_off _plus off[i][j] se(v)
}
}
}
}
}

7.3.2.2 Sequenceparameter set RBSP syntax

7.3.2.2.1 General sequence parameter set RBSP syntax

Tlhe specifieations in clause F.7.3.2.2.1 apply.

117.3.2:2.2° Sequence parameter set range extensions syntax

TlheSpecifications in clause F.7.3.2.2.2 apply.

1.7.3.2.2.3  Sequence parameter set multilayer extension syntax

The specifications in clause F.7.3.2.2.3 apply.
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sps_3d_extension( ) { Descriptor
for(d=0;d <= 1;d++){
iv_di_mc_enabled flag[ d] u(l)
iv_mv_scal_enabled_flag[ d ] u(l)
if(d ==0){
log2_ivmc_sub_pb_size_minus3[ d ] ue(v)
i\/_rnc_prnd_nnnhlnrl_flng[ d ] ||(1)
depth_ref_enabled_flag[ d ] u(l)
vsp_mc_enabled flag[ d ] u(l)
dbbp_enabled_flag[ d ] u(d)
Yelse {
tex_mc_enabled_flag[ d ] u(l)
log2_texmc_sub_pb_size_minus3[ d ] ue(v)
intra_contour_enabled_flag[ d ] u(l)
intra_dc_only_wedge_enabled_flag[ d ] u(1)
cqt_cu_part_pred_enabled flag[ d ] u(l)
inter_dc_only_enabled_flag[ d ] u(1)
skip_intra_enabled_flag[ d ] u(l)
}
}
}
117.3.2.3  Picture parameter set RBSP syntax
117.3.2.3.1  General picture parameter set RBSP\syntax
Tlhe specifications in clause F.7.3.2.3.1 apply.
117.3.2.3.2  Picture parameter set range’extensions syntax
Tlhe specifications in clause F.7.3.2.3.2-apply.
117.3.2.3.3  Picture parameter set multilayer extension syntax
The specifications in clause F:7.3.2.3.3 apply.
117.3.2.3.4  Generakcolour mapping table syntax
Tlhe specifications in.clause F.7.3.2.3.4 apply.
117.3.2.3.5 _<€olour mapping octants syntax
Tlhe speeifications in clause F.7.3.2.3.5 apply.
117.32:3.6  Picture parameter set 3D extension syntax
pps_3d_extension( ) { Descriptor
dits_present_flag u(l)
if( dits_present flag ) {
pps_depth_layers_minusl u(6)
pps_bit_depth_for_depth_layers_minus8 u(4)
for(i=0;i <= pps_depth_layers minusl; i++) {
dit flag[i] u(l)
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if(dit_flag[i]) {
dit_pred_flag[i] u(1)
if(!dlt_pred flag[i])
dit_val_flags_present flag[i] u(l)
if(dlt_val_flags_present flag[i])
for(j=0;j <= depthMaxValue; j++)
dit value flag[i][j] u(l)
else
rinlfa_rllf( i )
}
}
}
}
117.3.2.3.7  Delta depth look-up table syntax
delta_dlt(i) { Descriptor
num_val_delta_dlt u(v)
if(num_val_delta dlt>0) {
if(num_val_delta dIt>1)
max_diff u(v)
if(num_val_delta_dIt>2 && max_diff>0)
min_diff_minusl u(v)
delta_dlIt_valO u(v)
if( max_diff > ( min_diff_minusl1 +1))
for(k=1; k<num_val_delta_dIt; k++9
delta_val_diff_minus_min[ k ] u(v)
}
}

7.3.2.4  Supplemental enhaneément information RBSP syntax

—

he specifications in clause F.7.3.2.4 apply.

117.3.2.5 Access unitydelimiter RBSP syntax

—

he specifications in‘clause F.7.3.2.5 apply.

117.3.2.6 ENRd of sequence RBSP syntax
Tlhe specifications in clause F.7.3.2.6 apply.

117.3:2.7 End of bitstream RBSP syntax

The specifications in clause F.7.3.2.7 apply.

1.7.3.2.8  Filler data RBSP syntax
The specifications in clause F.7.3.2.8 apply.

1.7.3.2.9 Slice segment layer RBSP syntax
The specifications in clause F.7.3.2.9 apply.
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1.7.3.2.10 RBSP slice segment trailing bits syntax
The specifications in clause F.7.3.2.10 apply.

1.7.3.2.11 RBSP trailing bits syntax
The specifications in clause F.7.3.2.11 apply.

1.7.3.2.12 Byte alignment syntax
The specifications in clause F.7.3.2.12 apply.

1.7.3.3  Profile, tier and level syntax

Tlhe specifications in clause F.7.3.3 apply.

117.3.4  Scaling list data syntax

Tlhe specifications in clause F.7.3.4 apply.

7.3.5  Supplemental enhancement information message syntax

—

he specifications in clause F.7.3.5 apply.
117.3.6  Slice segment header syntax

117.3.6.1 General slice segment header syntax

slice_segment_header() { Descriptor
first_slice_segment_in_pic_flag u(l)
if( nal_unit_type >= BLA W _LP && nal_unit_type <= RSV JIRAP_VCL23)
no_output_of prior_pics_flag u(l)
slice_pic_parameter_set_id ue(v)

if( Ifirst_slice_segment_in_pic_flag) {
if( dependent_slice_segments_enabled flag)

dependent_slice_segment_flag u(l)

slice_segment_address u(v)
}
if( !dependent_slice_segment_flag){

i=0
if( num_extra_slice_header bits > i) {

i++

discardable_flag u(1)
}
if( num (extra_slice_header bits >i) {

i+

cross_layer_bla flag u(l)
1
for(; i < num_extra_slice_header_bits; i++)

stice_Teserved—ftagf 11 o)
slice_type ue(v)
if( output_flag_present flag)

pic_output_flag u(l)
if( separate_colour_plane flag == 1)

colour_plane_id u(2)

if( (nuh_layer id>0 &&
Ipoc_lsb_not_present_flag[ LayerldxInVps[ nuh_layer_id]]) ||
(nal_unit_type '= IDR_W_RADL && nal_unit_type !'= IDR_N _LP))

Draft Rec. ITU-T H.265 (2015 E) 13
© ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=d98f697cfdb6e7032798bf30666e0e53

ISO/IEC 23008-2:2015/Amd 1:2015 (E)

slice_pic_order_cnt_Isb u(v)
if( nal_unit_type != IDR_W_RADL && nal_unit_type !'= IDR_N_LP){
short_term_ref_pic_set_sps_flag u(l)
if( Ishort_term_ref _pic_set_sps_flag)
st_ref_pic_set( num_short_term_ref pic_sets)
else if( num_short_term_ref pic_sets>1)
short_term_ref_pic_set_idx u(v)
if( long_term_ref _pics_present_flag ) {
if(numlong—termref pics—sps>0)
num_long_term_sps ue(v)
num_long_term_pics ue(v)
for(i=0;i<num_long_term_sps + num_long_term_pics; i++ ) {
if(i <num_long_term sps) {
if( num_long_term_ref pics sps>1)
It idx_sps[i] u(v)
}else {
poc_Isb_It[i] u(v)
used_by curr_pic_It flag[i] u(l)
}
delta_poc_msb_present _flag[i] u(l)
if( delta_poc_msb_present_flag[i])
delta_poc_msb_cycle_It[i] ue(v)
}
}
if( sps_temporal_mvp_enabled_flag )
slice_temporal_mvp_enabled_flag u(1)
}
if(nuh_layer_id >0 && !default_ref-layers_active_flag &&
NumRefListLayers[ nuhy layer id]>0){
inter_layer_pred_enabled:.flag u(l)
if(inter_layer_pred_enabled flag && NumRefListLayers[ nuh_layer id]>1) {
if( !Imax_one_active_ref layer flag)
num_inter-ayer_ref_pics_minusl u(v)
if( NumActiveRefLayerPics = NumRefListLayers[ nuh_layer id])
for(i=0; i < NumActiveRefLayerPics; i++)
inter_layer pred_layer _idc[i] u(v)
}
}
if( inCmpPredAvailFlag )
in_comp_pred_flag u(l)
Hsample—adaptive—offset—enabled—Hag )
slice_sao_luma_flag u(l)
if( ChromaArrayType = 0)
slice_sao_chroma_flag u(l)
}
if(slice_type == P || slice_type == B){
num_ref idx_active_override_flag u(l)
if( num_ref_idx_active override flag) {
num_ref_idx_I10_active_minusl ue(v)
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if(slice_type == B)
num_ref idx_I1_active_minusl ue(v)

}
if( lists_modification_present flag && NumPicTotalCurr>1)

ref_pic_lists_modification()
if( slice_type == B)

mvd_I1_zero_flag u(l)
if( cabac_init_present_flag )
cahac init flng ||(1)
if( slice_temporal_mvp_enabled_flag ) {
if(slice_type == B)
collocated_from_10_flag u(l)
if( ( collocated_from_I0 flag && num_ref idx_10_active_minusl >0) ||
('collocated_from_I0_flag && num_ref idx_I1 active_minusl >0))
collocated_ref idx ue(v)
}
if( (weighted_pred_flag && slice_type == P) ||
(weighted_bipred flag && slice type == B))
pred_weight_table()
else if( !DepthFlag && NumRefListLayers[ nuh_layer_id]>0) {
slice_ic_enabled_flag u(l)
if( slice_ic_enabled flag)
slice_ic_disabled_merge zero_idx_flag u(l)
}
five_minus_max_num_merge_cand ue(v)
}
slice_gp_delta se(v)
if( pps_slice_chroma_qgp_offsets_present, flag ) {
slice_cb_qgp_offset se(v)
slice_cr_gp_offset se(v)
}
if( chroma_qgp_offset_list ‘enabled flag)
cu_chroma_qgp_offset_enabled_flag u(l)
if( deblocking_filter’override_enabled _flag )
deblocking\filter_override_flag u(l)
if( debloeking_filter_override_flag) {
slice. deblocking_filter_disabled flag u(l)
if(-Islice_deblocking_filter_disabled flag ) {
slice_beta_offset_div2 se(v)
slice_tc_offset_div2 se(v)
)
}

if( pps_loop_filter_across_slices_enabled_flag &&
(‘slice_sao_luma_flag || slice_sao_chroma_flag ||
Islice_deblocking_filter_disabled_flag ) )

slice_loop_filter_across_slices_enabled_flag u(l)
if( cp_in_slice_segment_header_flag[ Viewldx ])
for(m=0; m < num_cp[ Viewldx ]; m++) {

j =cp_ref_voi[ Viewldx ][ m]
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cp_scale[ j ] se(v)
cp_off[j] se(v)
cp_inv_scale_plus_scale[ j ] se(v)
cp_inv_off _plus_off[ j ] se(v)
}
}
if( tiles_enabled flag || entropy_coding_sync_enabled flag ) {
num_entry_point_offsets ue(v)
if( nt |m_nnfry_pninf_nffcnfc >0 ) {
offset_len_minusl ue(v)
for(i=0;i<num_entry_point_offsets; i++)
entry_point_offset_minusl[i ] u(v)
}
}
if( slice_segment_header_extension_present flag ) {
slice_segment_header_extension_length ue(v)
if( poc_reset_info_present_flag)
poc_reset_idc u(2)
if( poc_reset_idc !'= 0)
poc_reset_period_id u(6)
if( poc_reset idc == 3){
full_poc_reset_flag u(l)
poc_Isb_val u(v)
}
if( IPocMsbValRequiredFlag && vps_poc_lsh.<aligned_flag )
poc_msb_cycle val _present_flag u(l)
if( poc_msb_cycle_val_present flag )
poc_msb_cycle val ue(v)
while( more_data_in_slice_segment,_header_extension() )
slice_segment_header_extension_data_bit u(l)
}
byte alignment()
}

7.3.6.2 Reference-picture list modification syntax

—

he specifications'in clause F.7.3.6.2 apply.

1]7.3.6.3 ~\Weighted prediction parameters syntax
Tlhe specifications in clause F.7.3.6.3 apply.

1.7377 SNOrt-termm rererence plcture set Syntax

The specifications in clause F.7.3.7 apply.
1.7.3.8  Slice segment data syntax

1.7.3.8.1 General slice segment data syntax

The specifications in clause F.7.3.8.1 apply.

1.7.3.8.2 Coding tree unit syntax
The specifications in clause F.7.3.8.2 apply.
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1.7.3.8.3 Sample adaptive offset syntax
The specifications in clause F.7.3.8.3 apply.

1.7.3.8.4 Coding quadtree syntax

coding_quadtree( x0, y0, log2CbSize, cqtDepth ) { Descriptor

if(x0+ (1 << log2CbhSize ) <= pic_width_in_luma_samples &&
y0 + (1 << log2ChSize) <= pic_height_in_luma_samples &&
log2ChSize > MinCbLog2SizeY && !predSplitCuFlag)

sphi—et—Hag6-y61 aefv}
if( cu_gp_delta_enabled_flag && log2ChSize >= Log2MinCuQpDeltaSize ) {
IsCuQpDeltaCoded =0
CuQpDeltaval =0
}
if( cu_chroma_qp_offset_enabled flag &&
log2CbSize >= Log2MinCuChromaQpOffsetSize )
IsCuChromaQpOffsetCoded = 0
if(split_cu_flag[ x0][y0]) {
x1=x0+ (1 << (log2ChSize—-1))
yl=y0+ (1 << (log2ChSize—1))
coding_quadtree( x0, y0, log2ChSize — 1, cqtDepth + 1)
if( x1 < pic_width_in_luma_samples )
coding_quadtree( x1, y0, log2ChSize — 1, cqtDepth + 1)
if( y1 < pic_height_in_luma_samples)
coding_quadtree( x0, y1, log2ChSize — 1, cqtDepth +'1)
if( x1 < pic_width_in_luma_samples && y1 <-pic) height_in_luma_samples )
coding_quadtree( x1, y1, log2CbSize — 1;¢gtDepth + 1)
} else
coding_unit( x0, y0, log2CbSize )

7.3.8.5 Coding unit syntax

coding_unit( x0, y0, log2ChSize ) { Descriptor
if( transquant-hypass_enabled flag)
cu_transquant_bypass_flag ae(v)
if( slicestype '= 1)
cuyskip_flag[ x0 ][ y0 ] ae(v)

ACbS = (1 << log2ChSize)
if( cu_skip_flag[ x0][y0 1)
prediction_unit{ X0, yU, NCOS, NTHS )
else if( SkipIntraEnabledFlag )
skip_intra_flag[ x0 ][ y0 ] ae(v)
if(lcu_skip _flag[ x0][y0] && !skip_intra_flag[ x0][y0]){
if(slice_type != 1)
pred_mode_flag ae(v)

if( ( CuPredMode[ X0 J[y0] '= MODE_INTRA ||
log2ChSize == MinCbLog2SizeY ) && !predPartModeFlag )

part_mode ae(v)
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if( CuPredMode[ xO0 ][ yO] == MODE_INTRA) {

if( PartMode == PART_2Nx2N && pcm_enabled flag &&
log2ChSize >= Log2MinlpcmChSizeY &&

log2ChSize <= Log2MaxlpcmChSizeY )

pcm_flag[ x0 ][ y0 ] ae(V)

if(pcm_flag[ x0][y0 1) {

while( 'byte_aligned())

pcm_alignment_zero_bit f(1)

pcm_sample( x0, y0, log2ChSize )

Yelse{

pbOffset = ( PartMode == PART_NxN)? (nChS/2):nChS

log2PbSize = log2CbSize — ( ( PartMode == PART_NxN)?1:0)

for(j =0;j <nChS; j = j + phOffset )

for(i=0;i<nCbS;i=i+pbOffset) {

if( IntraDcOnlyWedgeEnabledFlag || IntraContourEnabledFlag )

intra_mode_ext(x0 +1i,y0 +j, log2PbSize )

if(no_dim_flag[x0+i][y0+j])

prev_intra_luma_pred flag[ x0+i][y0 +j] ae(v)

}

for(j=0; j <nCbS; j =j + pbOffset )

for(i=0;i<nCbS;i=i+ pbOffset)

if(no_dim_flag[ x0+i][y0+j]){

if( prev_intra_luma_pred_flag[ x0 + i ][ y0 «j})

mpm_idx[ X0 +iJ[y0 +j] ae(v)
else
rem_intra_luma_pred_modefx0+i][y0 +j] ae(v)

}

if( ChromaArrayType == 3)

for(j =0;j <nChS; j = j + phOffset )

for(i=0;i<nCbS;izT+ pbOffset)

intra_chroma. pred_mode[ X0+ 1][y0 +j] ae(v)
else if( ChromaArrayType 1= 0)
intra_chromaxpred_mode[ x0 ][ y0 ] ae(v)
}
}else {

if( PartMede == PART_2Nx2N)

prediction_unit( x0, y0, nCbS, nCbS )

else if( PartMode == PART_2NxN) {

prediction_unit( x0, y0, nCbS, nCbS /2)

prediction_unit( x0, yO + (nCbhS /2 ), nCbS, nChS/2)

}nlcn if( PartMaode == PART Nx2N ) {

prediction_unit( x0, y0, nCbhS / 2, nCbS)

prediction_unit(x0 + (nChS/2), y0, nCbS /2, nChS)

} else if( PartMode == PART_2NxnU ) {

prediction_unit( x0, y0, nCbS, nCbS / 4)

prediction_unit( x0, yO + (nCbS /4 ), nCbS, nChS *3/4)

} else if(PartMode == PART_2NxnD) {

prediction_unit( x0, y0, nCbS, nChS *3/4)

prediction_unit( x0, y0 + (nCbS *3/4), nCbS, nChS/4)
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} else if( PartMode == PART_nLx2N){
prediction_unit( x0, y0, nCbS / 4, nCbS)
prediction_unit(x0 + (nChS/4), y0, nCbS * 3/ 4, nChS)
} else if( PartMode == PART_nRx2N ) {
prediction_unit( x0, y0, nCbS * 3/ 4, nChS)
prediction_unit( x0 + (nChS * 3/4), y0, nCbS / 4, nCbS )
} else { /* PART_NxN */
prediction_unit( x0, y0, nCbS /2, nCbS/2)
prnrlinfinn_unif( x0 + ( nChsS /2 ), yn, nChS I?, nChsS /2 )
prediction_unit( x0, y0 + (nChS/2),nCbS/2,nCbhS/2)
prediction_unit(x0 + (nChS/2),y0 + (nChS/2),nChS/2,nChS/2)

}

}
}
cu_extension( x0, y0, log2CbSize )

if( DcOnlyFlag[ x0][y0] ||
('skip_intra_flag[ x0 ][ yO ] && CuPredMode[ x0][y0] == MODE_INTRA)),)

depth_dcs( x0, y0, log2CbSize )

if(lcu_skip _flag[ x0][y0] && !skip_intra_flag[ xO ][ yO ]
&& !dc_only flag[ x0][y0] && !pcm_flag[x0][y0]){

if( CuPredMode[ xO]J[y0] !'= MODE_INTRA &&
I(PartMode == PART_2Nx2N && merge_flag[ x0 ][ y0.1))

rgt_root_cbf ae(v)
if(rgt_root_cbf) {
MaxTrafoDepth = ( CuPredMode[ X0 ][ yO ] = = MODE_INTRA ?

('max_transform_hierarchy.depth_intra + IntraSplitFlag ) :
max_transform_hierarchy<depth_inter)

transform_tree( x0, y0, x0, y0, log2ChSize, 0, 0)

¥
j
¥

117.3.8.5.1  Intra mode extension syntax

intra_mode_ext( x0,.y0, log2PbSize ) { Descriptor
if( log2PhSize< 6)
no_dim.-flag[ x0 ][ y0 ] ae(v)

if(ne_dim _flag[ x0J[yO] && IntraDcOnlyWedgeEnabledFlag
&& IntraContourEnabledFlag )

depth_intra_mode_idx_flag[ x0 ][ yO ] ae(v)
if('no dim flag[ X0 ][ yO] && !depth intra_ mode idx flag[ x0 ][ y0 1)
wedge_full_tab_idx[ x0 ][ y0] ae(v)
}
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1.7.3.8.,5.2 Coding unit extension syntax

cu_extension( x0, y0, log2CbSize ) { Descriptor
if(skip_intra_flag[ x0 ][ y0])
skip_intra_mode_idx[ x0 ][ y0] ae(v)
else {

if(lcu_skip flag[ x0][y0]){
if( DbbpEnabledFlag && DispAvailFlag && 10g2CbSize >3 &&
( PartMode == PART 2NxN || PartMode == PART Nx2N))

dbbp_flag[ x0 ][ y0] ae(v)

if( ( CuPredMode[ x0 J[yO] == MODE_INTRA ? IntraDcOnlyWedgeEnabledFlag :
InterDcOnlyEnabledFlag ) && PartMode == PART_2Nx2N)

dc_only flag[ x0 ][ y0 ] ae(v)

}

if( CuPredMode[ X0 ][ yO] !'= MODE_INTRA && PartMode == PART_2Nx2N ) {

if( IvResPredEnabledFlag && RpRefPicAvailFlag)

iv_res_pred_weight_idx[ x0 ][ y0] ae(v)

if( slice_ic_enabled flag && icCuEnableFlag &&
iv_res_pred_weight_idx[ x0 ][¢y0] == 0)

illu_comp_flag[ x0 ][ yO ] ae(v)

7.3.8.5.3  Depth DCs syntax

depth_dcs( x0, y0, log2ChSize ) { Descriptor

nChS = (1 << log2ChSize)

pbOffset = ( PartMode == PART_NxN &&
CuPredMode[ x0Jy0] == MODE_INTRA) ? (nCbS/2) : nCbS

for(j=0; j <nCbS; j = j + pbOffset )

for( k = 0; k < nCbS; k2.k + pbOffset )

if( DimFlag[ xO+kJ[y0+j] || DcOnlyFlag[ x0][y01]1) {

if( CuPredMode[ X0 J[y0] == MODE_INTRA && DcOnlyFlag[ x0][y0])

depthdc_present flag[ x0+k]J[y0O +j] ae(v)

dcNumSeg = DimFlag[ x0 +k][y0O+j]?2:1

if(*depth_dc_present flag[ x0+k][y0+j])

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

depth_dc abs[ x0+k]J[y0O+j][i] ae(v)
if( (depth_dc_abs[xO+k][yO+j][i]—dcNumSeg+2)>0)
teptTdcsignm_fragf X0k i yo=7 111 aE(v)

1.7.3.8.6  Prediction unit syntax
The specifications in clause F.7.3.8.6 apply.
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7.3.8.7 PCM sample syntax

he specifications in clause F.7.3.8.7 apply.

7.3.8.8 Transform tree syntax

he specifications in clause F.7.3.8.8 apply.

7.3.8.9 Motion vector difference coding syntax

he specifications in clause F.7.3.8.9 apply.

7.3.8.10 Transform unit syntax

1

I
T

—

—

—

—

—

— -

V
S
V
S

V

he specifications in clause F.7.3.8.10 apply.

7.3.8.11 Residual coding syntax

he specifications in clause F.7.3.8.11 apply.

7.3.8.12 Cross-component prediction syntax

he specifications in clause F.7.3.8.12 apply.

7.4  Semantics

7.4.1  General

7.4.2  NAL unit semantics

7.4.2.1 General NAL unit semantics

he specifications in clause F.7.4.2.1 apply.

7.4.2.2 NAL unit header semantics

he specifications in clause F.7.4.2.2 apply.

7.4.2.3 Encapsulation of an SODB within an RBSP(informative)

he specifications in clause F.7.4.2.3 apply.

7.4.2.4  Order of NAL units and associatien,to coded pictures, access units, and coded video sequences
he specifications in clause F.7.4.2.4 and,alf its subclauses apply.

7.4.3  Raw byte sequence payloads, trailing bits, and byte alignment semantics
7.4.3.1 Video parameter set’RBSP semantics

he specifications in clause F.7.4.3.1 apply with the following modifications and additions:

bs_extension2_flag egual to O specifies that no vps_3d_extension() syntax structure and no vps_extension_data_flg
ntax elements are‘\present in the VPS RBSP syntax structure. vps_extension2_flag equal to 1 specifies that th
bs_3d_extension()-syntax structure and vps_extension_data_flag syntax elements may be present in the VPS RBS
ntax structurg:When MaxLayersMinusl is greater than 0, vps_extension2_flag shall be equal to 1.

ps 3d_extension_flag equal to 0 specifies that no vps_3d_extension() syntax structure is present in the VPS RBS

S

tble XPS’RBSP syntax structure. When MaxLayersMinusl is greater than 0, vps_3d_extension_flag shall be equal to 1.

ntax-struicture. vps_3d_extension_flag equal to 1 specifies that the vps_3d_extension() syntax structure is present

U o Q

> U

\Y

pS_30_extension_alignment_bit_equal_to_one shall be equal to 1.

vps_extension3_flag equal to 0 specifies that no vps_extension_data_flag syntax elements are present in the VPS RBSP
syntax structure. vps_extension3_flag shall be equal to O in bitstreams conforming to this version of this Specification.
The value of 1 for vps_extension3_flag is reserved for future use by ITU-T | ISO/IEC. Decoders conforming to this
version of this Specification shall ignore all data that follow the value 1 for vps_extension3_flag in a VPS RBSP.

vps_extension_data_flag may have any value. Its presence and value do not affect decoder conformance to profiles
specified in Annexes A, G, H, or I. Decoders conforming to a profile specified in Annexes A, G, H, or | shall ignore all

\Y

ps_extension_data_flag syntax elements.
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1.7.4.3.1.1 Video parameter set extension semantics
The specifications in clause F.7.4.3.1.1 apply with the following additions and modifications:

direct_dependency_type[ i ][ j] indicates the type of dependency between the layer predLayer with nuh_layer id equal
layer_id_in_nuh[i] and the layer refLayer with nuh_layer id equal to layer_id_in_nuh[j].
( (direct_dependency type[i][j]+1) & Ox1) greater than O specifies that samples of refLayer may be used for inter-
layer prediction of predLayer. ((direct dependency type[i][j]+1) & O0x1) equal to O specifies that samples of
refLayer are not used for inter-layer prediction of predLayer. ((direct_dependency type[i][j]+1) & 0x2) greater
than O specifies that motion vectors of refLayer may be used for inter-layer prediction of predLayer.
( (direct_dependency type[i][j]+1) & 0x2) equal to O specifies that motion vectors of refLayer are not used for
inter-layer prediction of predLayer. ( ( direct dependency type[i][j]+1) & Ox4) greater than O specifies that coding
gpadtree and coding unit partitioning information of refLayer may be used for inter-layer prediction of predLayey.
(|( direct_dependency_type[i][j]+1) & Ox4) equal to O specifies that coding quadtree and coding unit partitienir]g
information of refLayer are not used for inter-layer prediction of the predLayer.

he length of the direct_dependency_type[ i ][ j] syntax element is direct_dep_type len_minus2 + 2 bits. Although the
vplue of direct_dependency_type[ i ][ j ] shall be in the range of 0 to 2, inclusive, when predLayer conforms to a profile
specified in Annexes A, G, or H, and in the range of 0 to 6, inclusive, when the predLayer conforms to-a‘profile specifigd
in Annex I, decoders shall allow values of direct_dependency type[i][j] in the range of 0 ta/2% — 2, inclusive, {o
appear in the syntax.

Thhe list ViewOldxList[ idx ] is derived as follows:

idx=0
ViewOldxList[ idx++]=0
for(i=1;i <= MaxLayersMinusl; i++){
newViewFlag = 1
for(j=0;j<i; j++) (-1
if( ViewOrderldx[ layer_id_in_nuh[i]] == ViewOrderlax]layer_id_in_nuh[j]])
newViewFlag =0
if( newViewFlag )
ViewOldxList[ idx++ ] = ViewOrderldx[ Ild ]

}
Tlhe variables NumRefListLayers[ iNuhLId ] and IdRefListLayer[ iNuhLId ] are derived as follows:

for(i=0;i <= MaxLayersMinusl; i++) {
iNuhLId = layer_id_in_nuh[i]
NumRefListLayers[ iNuhLId] =0
for(j = 0; j < NumDirectRefLayersfiNuhLId ]; j++ ) {
JNuhLId = IdDirectRefLayerf4NuhLId ][ j ] (1-8)
if( DepthLayerFlag[ iNuhLId ] == DepthLayerFlag[ jNuhLId ])

IdRefListLayer[ iNuhLId J[ NumRefListLayers[ iNuhLId ]++ ] = jNuhLId

}
¥

he variables ViewCompLayerPresentFlag[ iViewOldx ][ depFlag ] and ViewCompLayerld[ iViewOldx ][ depFlag ] a
erived as follows:

o
D

for( depFlag.='0;/depFlag <= 1; depFlag++)
for(J=0;"i < NumViews; i++) {
iViewOldx = ViewOldxList[ i ]

layerld = -1
for(j=0;j <= MaxLayersMinusl; j++) {
jNuhLId = layer_id_in_nuh[j ] b

&& Dependencyld[ jNuhLId] == 0 && AuxId[ jNuhLId] == 0)
layerld = jNuhLId
}
ViewCompLayerPresentFlag[ iViewOldx ][ depFlag ] = (layerld !'= 1)
ViewCompLayerld[ iViewOldx ][ depFlag ] = layerld

}
The function Viewldx( picX) is specified as follows:
Viewldx( picX ) = Viewldx of the picture picX (1-10)
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The function ViewldVal( picX) is specified as follows:
ViewldVal( picX ) = view_id_val[ Viewldx( picX )] (1-11)
1.7.4.3.1.2 Representation format semantics
The specifications in clause F.7.4.3.1.2 apply.
1.7.4.3.1.3  DPB size semantics
The specifications in clause F.7.4.3.1.3 apply.

1.7.4.3.1.4 VPS VUI semantics

Tlhe specifications in clause F.7.4.3.1.4 apply.

117.4.3.1.5 Video signal info semantics

Tlhe specifications in clause F.7.4.3.1.5 apply.

117.4.3.1.6  VPS VUI bitstream partition HRD parameters semantics
Tlhe specifications in clause F.7.4.3.1.6 apply.

117.4.3.1.7 Video parameter set 3D extension semantics

cp_precision + BitDepthy — 1 specifies the precision of the vps_cp_scale[ i ][] an
vps_cp_inv_scale plus scale[i][j] syntax elements present in the VPRS- and the cp_scale[j] an
c
t

o Qo

b_inv_scale_plus_scale[ j ] syntax elements present in slice headers. The value of ¢p_precision shall be in the range of
5, inclusive.

num_cp[i], when cp_in_slice_segment_header flag[i] is equal to 0, ‘SpecCifies the number of vps_cp_scale[ i ][]
vps_cp_off[i][j 1, vps_cp_inv_scale_plus_scale[i][j], and vps_cp.inv off plus_off[ i][j] syntax elements prese
for the view with Viewldx equal to i in the VPS. num_cp[ i ], when€p_in_slice_segment_header flag[i] is equal to
pecifies the number of cp_scale[j], cp_off[j], cp_inv_scalesplus scale[j], and cp_inv_off plus off[j] syntd
ements present in slice headers of layers with Viewldx equal’to i

@D W
X I 2=

b_in_slice_segment_header flag[i] equal to 1 specifies that the syntax elements wvps cp_scale[i][j]l
ps_cp_off[i][j1, vps_cp_inv_scale_plus_scale[ i ][ jiyand vps_cp_inv_off plus_off[ i ][ j ] for the view with Viewldx
|
i.

jual to i are not present in the VPS and that the syntax elements cp_scale[ j ], cp_off[ j ], cp_inv_scale_plus_scale[ j
nd cp_inv_off plus off[j] may be present; in slice headers of layers with Viewldx equal to

b_in_slice_segment_header_flag[i] equal "t O specifies that the wvps cp_scale[i][j], vps_cp_off[i][jll
ps_cp_inv_scale_plus_scale[ i ][ j ], and vpS*cp_inv_off plus_off[ i][j] syntax elements for the view with Viewldx
jual to i are present in the VPS and that'the syntax elements cp_scale[ j ], cp_off[ j ], cp_inv_scale_plus_scale[ j ], and
b_inv_off_plus_off[ j ] are not present,in slice headers of layers with Viewldx equal to i. When not present, the value ¢f
b_in_slice_segment_header_flag[ i JNs inferred to be equal to 0.

O 0O D OV O

(@]

b_ref _voi[ i ][ m], when cp-inxslice_segment_header_flag[ i] is equal to 0, specifies the Viewldx value j of the view
t which  the m-th , “vps _cp_scale[i][j], vps_cp_off[i]l[j], vps_cp_inv_scale_plus scale[i][j], arnd
vps_cp_inv_off_plus_offf\i ][ j ] syntax element present for the view with Viewldx equal to i in the VVPS is related tp.
cp_ref_voi[i ][ m], when cp_in_slice_segment_header_flag[ i ] is equal to 1, specifies the Viewldx value j of the viey
te® which the m-th( cp_scale[ j ], cp_off[j], cp_inv_scale plus_scale[ j], and cp_inv_off plus_off[ j] syntax element
present in the slice.headers of layers with Viewldx equal to i is related to. The value of cp_ref voi[ i ][ m ] shall be in the
range of 0 t0/65535, inclusive. It is a requirement of bitstream conformance that cp_ref voi[i][ x] is not equal {o
cp_ref vail i)][ y ] for any values of x and y in the range of 0 to num_cp[ i ] — 1, inclusive, when X is not equal to y.

r n and m in  the range of 0 to NumViews — 1, inclusive, the  variable
pPresentFlag[ ViewOldxList[ n ] ][ ViewOldxList[ m]] is set equal to 0 and modified as follows:

for(n=1; n < NumViews; n++) {
i = ViewOldxList[ n]
for(m=0; m<num_cp[i]; m++) (1-12)
CpPresentFlag[ i J[ cp_ref voi[i][m]]=1
}
vps_cp_scale[i][j], vps_cp_off[i][j], vps_cp_inv_scale plus_scale[i][j], and vps_cp_inv_off plus_off[i][]j]
specify parameters for derivation of a horizontal component of a disparity vector from a depth value and may be used to
infer the values of the cp_scale[j], cp_off[j], cp_inv_scale plus scale[j], and cp_inv_off plus off[j] syntax
elements in slice headers of layers with Viewldx equal to i. When both a texture layer and a depth layer with Viewldx
equal to i are present, the conversion parameters are associated with the texture layer with Viewldx equal to i.
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1.7.4.3.2 Sequence parameter set RBSP semantics

1.7.43.21  General sequence parameter set RBSP semantics

The specifications in clause F.7.4.3.2.1 apply.

1.7.4.3.2.2  Sequence parameter set range extension semantics
The specifications in clause F.7.4.3.2.2 apply.

1.7.4.3.2.3  Sequence parameter set multilayer extension semantic

The specifications in clause F.7.4.3.2.3 apply.

1]7.4.3.2.4  Sequence parameter set 3D extension semantics

~di_mc_enabled_flag[ d ] equal to 1 specifies that the derivation process for inter-view predicted merging ¢andidats
nd the derivation process for disparity information merging candidates may be used in the decoding process ‘of laye
ith DepthFlag equal to d. iv_di_mc_enabled flag[ d ] equal to O specifies that derivation process.for inter-vie
Fedicted merging candidates and the derivation process for disparity information merging candidates_is*not used in th
pcoding process of layers with DepthFlag equal to d. When not present, the value of iv_di_mc.enabled flag[ d ]
ferred to be equal to 0.

=0T < D =
nw D »n »m

iy_mv_scal_enabled_flag[ d ] equal to 1 specifies that motion vectors used for inter-view lprediction may be scalg
bpsed on view_id_val values in the decoding process of layers with DepthFlag equal to-d..iv_mv_scal_enabled flag[ d
eflual to O specifies that motion vectors used for inter-view prediction are not scaled based on view_id_val values in tf
decoding process of layers with DepthFlag equal to d. When not present, the value.of iv_mv_scal_enabled flag[ d ]
inferred to be equal to 0.

N D O

o

g2_ivmc_sub_pb_size_minus3[ d ], when iv_di_mc_enabled_flag[ d ] is€qual to 1 and d is equal to O, is used {o
erive the minimum size of sub-block partitions used in the derivation process for sub-block partition motion vectors for
N inter-layer predicted merging candidate in the decoding process-0f/layers with DepthFlag equal to d. When not
Fesent, the value of log2_ivmc_sub_pb_size_minus3[ d ] is inferred.to be equal to ( CtbLog2SizeY — 3). The value ¢f
g2_ivmc_sub_pb_size minus3[d] shall be in the range ofy( MinCbLog2SizeY —3) to (CtbLog2SizeY —3
nclusive.

el e

res_pred_enabled_flag[ d ] equal to 1 specifies that‘theiv_res_pred_weight_idx syntax element may be present
bding units of layers with DepthFlag equal to dxhiv_res_pred_enabled flag[ d] equal to O specifies that th
_res_pred_weight_idx syntax element is not present coding units of layers with DepthFlag equal to d. When nt
Fesent, the value of iv_res_pred_enabled_flag[.d-]45 inferred to be equal to 0.

D S

5p_mc_enabled_flag[ d ] equal to 1 specifies that the derivation process for a view synthesis prediction mergit]
hndidate may be used in the decoding pregess of layers with DepthFlag equal to d. vsp_mc_enabled_flag[ d ] equal to
hecifies that the derivation process for a'view synthesis prediction merging candidate is not used the decoding proce
layers with DepthFlag equal to d. When not present, the value of vsp_mc_enabled_flag[ d ] is inferred to be equal to

n O«

O.w o< T =0 =

=4

dbbp_enabled_flag[ d ] equalte:1 specifies that the dbbp_flag syntax element may be present in coding units of layefs
ith DepthFlag equal to d. dbbp_enabled_flag[ d ] equal to 0 specifies that the dbbp_flag syntax element is not present
cpding units of layers with DepthFlag equal to d. When not present, the value of dbbp_enabled_flag[ d ] is inferred to he
efjual to 0.

pth_ref _enabled-flag[ d ] equal to 1 specifies that the derivation process for a depth or disparity sample array from|a
depth picture may be used in the derivation process for a disparity vector for texture layers in the decoding process x
lgyers with-BepthFlag equal to d. depth_ref _enabled_flag[ d ] equal to O specifies that derivation process for a depth
djsparity sample array from a depth picture is not used in the derivation process for a disparity vector for texture layers
the deCoding process of layers with DepthFlag equal to d. When not present, the value of depth_ref_enabled_flag[ d ]
inferred to be equal to 0.

0w S = =h

tex_mc_enabled_flag[ d ] equal to 1 specifies that the derivation process for motion vectors for the texture merge
candidate may be used in the decoding process of layers with DepthFlag equal to d. tex_mc_enabled_flag[ d ] equal to 0
specifies that the derivation process for motion vectors for the texture merge candidate is not used in the decoding
process of layers with DepthFlag equal to d. When not present, the value of tex_mc_enabled_flag[ d ] is inferred to be
equal to 0.

log2_texmc_sub_pb_size_minus3[ d ], when tex_mc_enabled_flag[ d ] is equal to 1, is used to derive the minimum size
of sub-block partitions used in the derivation process for sub-block partition motion vectors for an inter-layer predicted
merging candidate in the decoding process of layers with DepthFlag equal to d. The value of
log2_texmc_sub_pb_size_minus3[ layerld ] shall be in the range of ( MinCbLog2SizeY —3) to ( CtbLog2SizeY - 3),
inclusive.
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intra_contour_enabled_flag[ d ] equal to 1 specifies that the intra prediction mode INTRA_CONTOUR using depth
intra contour prediction may be used in the decoding process of layers with DepthFlag equal to d.
intra_contour_enabled_flag[ d ] equal to 0 specifies that the intra prediction mode INTRA_CONTOUR using depth intra
contour prediction is not used in the decoding process of layers with DepthFlag equal to d. When not present,
intra_contour_enabled_flag[ d ] is inferred to be equal to 0.

intra_dc_only_wedge_enabled_flag[ d ] equal to 1 specifies that the dc_only_flag syntax element may be present in
coding units coded in an intra prediction mode of layers with DepthFlag equal to d, and that the intra prediction mode
INTRA_WEDGE may be wused in the decoding process of layers with DepthFlag equal to d.
intra_dc_only_wedge_enabled_flag[ d ] equal to 0 specifies that the dc_only_flag syntax element is not present in coding
units coded in an intra predlctlon mode of layers W|th DepthFIag equal to d and that the intra predlctlon mode

intra_ dc_ onIy Wedge enabled flag[d] is mferred to be equal to 0.

cft_cu_part_pred_enabled_flag[ d ] equal to 1 specifies that coding quadtree and coding unit partitioning informatign
ay be inter-component predicted in the decoding process of layers with DepthFlag equal” to dl.
cfit_cu_part_pred_enabled_flag[ d ] equal to O specifies that coding quadtree and coding unit partitioning information afe
npt inter-component predicted in the decoding process of layers with DepthFlag equal to d. When not present, the valde
of cqt_cu_part_pred_enabled_flag[ d ] is inferred to be equal to 0.

imter_dc_only_enabled_flag[ d ] equal to 1 specifies that the dc_only flag syntax element may- be present in codir
uhits coded an in inter prediction mode of layers with DepthFlag equal to d. inter_dc_only enabled flag[ d ] equal to
specifies that the dc_only_flag syntax element is not present in coding units coded in an inter prediction mode of laye
with DepthFlag equal to d. When not present, the value of inter_dc_only_enabled_flag(layerld ] is inferred to be equ
t9 0.

n OQ

=

[72)

F layers with DepthFlag equal to d. skip_intra_enabled flag[ d ] equal to ©_specifies that the skip_intra_flag synt
ement is not present in coding units of layers with DepthFlag equal” to d. When not present, the value
ip_intra_enabled_flag[ layerld ] is inferred to be equal to 0.

X

ip_intra_enabled_flag[ d ] equal to 1 specifies that the skip_intra_flag syntax element may be present in coding uni{

w D O W»

7.4.3.3 Picture parameter set RBSP semantics

117.4.3.3.1  General picture parameter set RBSP semaptics

—

he specifications in clause F.7.4.3.3.1 apply.

7.4.3.3.2  Picture parameter set range extension semantics

—

he specifications in clause F.7.4.3.3.2 apply.

7.4.3.3.3  Picture parameter set muiltifayer extension semantics

—

he specifications in clause F.7.4.3.3.3 apply.

7.4.3.3.4  General colour mapping table semantics

—

he specifications in clause F:7.4.3.3.4 apply.

117.4.3.3.5 Colourmapping octants semantics

—

he specifications in-clause F.7.4.3.3.5 apply.

117.4.3.3.6 _SPicture parameter set 3D extension semantics

)

—

dits_present_flag equal to 1 specifies that syntax elements for the derivation of depth look-up tables are present in th
in the/PPS.

Scdlts_present_flag equal to O specifies that syntax elements for the derivation of depth look-up tables are not preser

The variables NumDepthLayers and DepldxToLId[ j ] are derived as follows:
i=0
for(i=0;i <= MaxNumLayersMinusl; i++) {
layerld = layer_id_in_nuh[i]
if( DepthLayerFlag[ layerld ]) (1-13)
DepldxToLId[ j++ ] = layerld

}
NumDepthLayers =

pps_depth_layers_minusl plus 1 specifies the number of depth layers. pps_depth_layers_minusl shall be equal to
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NumDepthLayers — 1.

pps_bit_depth_for_depth_layers_minus8 plus 8 specifies the bit depth of the samples in depth layers. It is a
requirement of bitstream conformance that pps_bit_depth_for_depth layers minus8 shall be equal to
bit_depth_luma_minus8 of the SPS the current PPS refers to.

The variable depthMaxValue is set equal to (1 << ( pps_bit_depth_for_depth_layers_ minus8 +8)) — 1.

dit_flag[ i] equal to 1 specifies that the a depth look-up table for the layer with nuh_layer_id equal to DepldxToLId[ i ]
is present in the PPS and used for the decoding of the layer with nuh_layer_id equal to DepldxToLId[i]. dit_flag[i]
equal to 0 specifies that a depth look-up table is not present for the layer with nuh_layer_id equal to DepldxToLId[i].
When not present, the value of dit_flag[ i ] is inferred to be equal to 0.

o

r i in the range of 0 to NumbDepthLayers — 1, inclusive, the variable DItFlag[ DepldxToLId[i]] is set equal
djt_flag[i].

dit pred flag[i] equal to 1 indicates that the depth look-up table of the layer with nuh_layer id* equal fo
epldxToLId[ i] is predicted from the depth look-up table of the layer with nuh_layer id equal to DepidxToLId[ Of].
dit pred flag[i] equal to O indicates that the depth look-up table of the layer with nuh_layer’id equal fo
epldxToLId[ i] is not predicted from any other depth look-up table. The value of dlt_pred_flag[ 0.]'shall be equal to {.
I1is a requirement of bitstream conformance that, when dlt_flag[ 0] is equal to 0, dIt_pred_flag[ i Jvshall be equal to 0.

dit val flags present flag[i] equal to 1 specifies the depth look-up table of the layer with' nuh_layer id equal
DepldxToLId[i] is derived from dlt_value_flag[i][j] syntax elements. dlt_val_flags)present_flag[i] equal to
specifies the depth look-up table of the layer with nuh_layer_id equal to DepldxToLId[ i}sis derived from the delta_dIt
syntax structure. When not present, the value of dit_val flags present_flag[ i ] is inferred to be equal to 0.

~— O O

It value_flag[i][]] equal to 1 specifies that j is an entry in the depth look-up,table of the layer with nuh_layer_{d
ual to DepldxToLId[i]. dlt_value flag[i][j] equal to O specifies that j i§ not an entry in the depth look-up table ¢f
fie layer with nuh_layer_id equal to DepldxToLId[i].

D O

—

When dlt_val_flags_present_flag[ i ] is equal to 1, the following applies;

The variable layerld is set equal to DepldxToLId[ i ].

=

The variables DItVal[ layerld ][n] and NumValDIt[-Hayerld] of the depth look-up table of the layer wi
nuh_layer_id equal to layerld are derived as follows:

for(n=0,j=0;j <= depthMaxValue; j++,)

if(dlt_value_flag[i][j]) (1-19)

DltVal[ layerld ][ n++ ] =]
NumValDIt[ layerld ] =n

7.4.3.3.7  Delta depth look-up table\semantics

]

um_val_delta_dIt specifies the ntimber of elements in the list deltaList. The length of num_val delta_dlt syntgx
ement is pps_bit_depth_for_depth~layers_minus8 + 8 bits.

D

ax_diff specifies the maximum difference between two consecutive elements in the list deltaList. The length ¢f
ax_diff syntax elementsis pps_bit_depth_for_depth_layers_minus8 + 8 bits. When not present, the value of max_diff Js
inferred to be equal to-0;

—

in_diff_minusl ‘specifies the minimum difference between two consecutive elements in the list deltaLig
in_diff_minus:shall be in the range of 0 to max_diff — 1, inclusive. The length of the min_diff_minusl syntax element
Ceil( Log2( max_diff + 1)) bits. When not present, the value of min_diff_minusl is inferred to be equal o
(fmax_diff.="1).

hevzariable minDiff is set equal to ( min_diff_minusl + 1).

detta it ifi -
pps_bit_depth_for_depth_layers_minus8 + 8 bits.

delta_val_diff_minus_min[ k] plus minDiff specifies the difference between the k-th element and the (k—1)-th
element in the list deltaList. The length of delta_val diff minus_min[k] syntax element s
Ceil( Log2( max_diff — minDiff + 1)) bits. When not present, the value of delta_val_diff_minus_min[ k ] is inferred to
be equal to 0.

The list deltaList is derived as follows:

deltaList[ 0 ] = delta_dIt_val0
for(k =1; k <num_val_delta_dIt; k++) (1-15)
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deltaList[ k ] = deltaList] k — 1] + delta_val_diff_minus_min[ k ] + minDiff

The variables layerld and refLayerld are set equal to DepldxToLId[ i ] and DepldxToLId[ O ], respectively.

The variables DItVal[ layerld ][ n ] and NumValDIt[ layerld ] of the depth look-up table of the layer with nuh_layer id

equal to layerld are derived as follows:

for(n=0,j=0;j <= depthMaxValug; j++) {
inRefDItFlag = 0
if(dlt_pred_flag[i])
for( k = 0; k < NumValDIt[ refLayerld ]; k++)
inRefDItFlag = inRefDltFlag || ( Dltval[ refLayerld ][[k] == j)

lLaa—_0

inSpdateBiHag—=-0
for(k = 0; k <num_val_delta_dIt; k++)

inUpdateDItFlag = inUpdateDItFlag || (deltaListfk] == j)
if(inRefDItFlag != inUpdateDltFlag )

DltVal[ layerld ][ n++] =]

}
NumValDIt[ layerld ] = n

7.4.3.4  Supplemental enhancement information RBSP semantics

—

he specifications in clause F.7.4.3.4 apply.

1]17.4.3.5 Access unit delimiter RBSP semantics

—

he specifications in clause F.7.4.3.5 apply.

117.4.3.6  End of sequence RBSP semantics

—

he specifications in clause F.7.4.3.6 apply.

117.4.3.7 End of bitstream RBSP semantics

—

he specifications in clause F.7.4.3.7 apply.

7.4.3.8 Filler data RBSP semantics

—

he specifications in clause F.7.4.3.8 apply.

117.4.3.9  Slice segment layer RBSP semantics

—

he specifications in clause F.7.4.3.9 apply.

7.4.3.10 RBSP slice segment trailing bits semantics

—

he specifications in clause F.7.4:3.10 apply.

7.4.3.11 RBSP trailing bits semantics

—

he specifications in clause F.7.4.3.11 apply.

7.4.3.12 Byte alignment semantics

—

he specifications in clause F.7.4.3.12 apply.

117.4.4 Rrofile, tier and level semantics

Tlhe specifications in clause F.7.4.4 apply.

e o)

1.745 Scaling list data semantics

The specifications in clause F.7.4.5 apply.

1.7.4.6  Supplemental enhancement information message semantics

The specifications in clause F.7.4.6 apply.
1.7.4.7  Slice segment header semantics

1.7.4.7.1 General slice segment header semantics

The specifications in clause F.7.4.7.1 apply with the following modifications and additions.
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The variable DepthFlag is set equal to DepthLayerFlag[ nuh_layer id ] and the variable Viewldx is set equal to
ViewOrderldx[ nuh_layer _id].

The list curCmpLIds and the variable numCurCmpL.Ids are derived as follows:
curCmpLlds = DepthFlag ? { nuh_layer _id } : RefPicLayerld
numCurCmpLIds = DepthFlag ? 1 : NumActiveRefLayerPics

The list inCmpRefViewldcs[ i ], the variable cpAvailableFlag, and the variable allRefCmpLayersAvailFlag are derived
as follows:

— The variables cpAvailableFlag and allRefCmpLayersAvailFlag are set equal to 1.

For i in the range of 0 to numCurCmpLIds — 1, inclusive, the following applies:
— The variable inCmpRefViewldcs[ i ] is set equal to ViewOrderldx[ curCmpLIds[i]].
— When CpPresentFlag[ Viewldx ][ inCmpRefViewldcs[ i] ] is equal to 0, cpAvailableFlag is set equal‘to 0.
— The variable refCmpCurLIdAvailFlag is set equal to 0.
— When ViewCompLayerPresentFlag[ inCmpRefViewldcs[ i ] ][ !DepthFlag ] is equal to 1,the following applieg:
— The variable j is set equal to LayerldxInVps[ ViewCompLayerld[ inCmpRefViewldcs[ i ] ][ 'DepthFlag ] ].
—  When all of the following conditions are true, refCmpCurLIdAvailFlag is set equal to 1:
— direct_dependency_flag[ LayerldxInVps[ nuh_layer_id ] ][ j] is equal-to 1.
— sub_layers_vps_max_minusl[ j ] is greater than or equal to Temporalld.

— Temporalld is equal to 0 or max_tid_il_ref pics_plusl[ jqf LayerldxInVps[ nuh_layer id]] is greater
than Temporalld.

—  When refCmpCurLIdAvailFlag is equal to 0, allRefCmpLayetsAvailFlag is set equal to 0.

Tlhe variable inCmpPredAvailFlag is derived as follows:

If allRefCmpLayersAvailFlag is equal to 0, inCmpPredAvailFlag is set equal to 0.

Otherwise (allRefCmpLayersAvailFlag) is equal ta-1, the following applies:
— If DepthFlag is equal to 0, the following applies:

inCmpPredAvailFlag = vsp_mc_enabled_flag[ DepthFlag] ||
dbbp_enabled_flagpDepthFlag ] || depth_ref_enabled_flag[ DepthFlag ] (-17

— Otherwise (DepthFlag is equakto 1), the following applies:

inCmpPredAvailFlag:=intra_contour_enabled_flag[ DepthFlag ] ||
cqt_cu_partpred_enabled_flag[ DepthFlag ] || tex_mc_enabled_flag[ DepthFlag ] (1-18)

im_comp_pred_flag equal ‘to 0 specifies that reference pictures required for inter-component prediction of the current
picture may not be présent and that inter-component prediction of the current picture is disabled. in_comp_pred_fldg
efjual to 1 specifies-allreference pictures required for inter-component prediction of the current picture are present and
t:[at inter-component’prediction of the current picture is enabled. When not present, the value of in_comp_pred_flag Js
inferred to be-equal to 0.

<

Vhen in «comp_pred_flag is equal to 1, the following applies for i in the range of 0 to numCurCmpLIds — 1, inclusive:

It\is’a requirement of bitstream conformance that there is a picture in the DPB with PicOrderCntVal equal to tf
RicOrderCntVal of the current picture, and a nuh_layer _id value equal
ViewCompLayerld] inCmpRetViewldcs| 1 | |[ 'DepthFlag |.

The variables IvDiMcEnabledFlag, IvMvScalEnabledFlag,  IvResPredEnabledFlag,  VspMcEnabledFlag,
DbbpEnabledFlag, DepthRefEnabledFlag, TexMcEnabledFlag, IntraContourEnabledFlag,
IntraDcOnlyWedgeEnabledFlag, CqtCuPartPredEnabledFlag, InterDcOnlyEnabledFlag, SkiplintraEnabledFlag and
DisparityDerivationFlag are derived as follows:

IvDiMcEnabledFlag = NumRefListLayers[ nuh_layer_id] >0 && iv_di_mc_enabled_flag[ DepthFlag ] (1-19)
IvMvScalEnabledFlag = iv_mv_scal_enabled_flag[ DepthFlag ] && Viewldx !'= 0 (1-20)

@D

o

IvResPredEnabledFlag = NumRefListLayers[ nuh_layer id] >0
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&& iv_res_pred enabled_flag[ DepthFlag] (1-21)

VspMcEnabledFlag = NumRefListLayers[ nuh_layer id] >0 &&
vsp_mc_enabled_flag[ DepthFlag ] && in_comp_pred_flag && cpAvailableFlag (1-22)

DbbpEnabledFlag = dbbp_enabled_flag[ DepthFlag ] && in_comp_pred_flag (1-23)

DepthRefEnabledFlag = depth_ref enabled_flag[ DepthFlag ] && in_comp_pred_flag
&& cpAvailableFlag  (1-24)

TexMcEnabledFlag = tex_mc_enabled_flag[ DepthFlag ] && in_comp_pred_flag (1-25)
IntraContourEnabledFlag = intra_contour_enabled_flag[ DepthFlag ] && in_comp_pred_flag (1-26)
IntraDcOnlyWedgeEnabledFlag = intra_dc_only_wedge_enabled_flag[ DepthFlag ] (121

CqtCuPartPredEnabledFlag = cqt_cu_part_pred_enabled_flag[ DepthFlag ] && in_comp_pred flag &&
slice_type !'= | && !(nal_unit_ type >= BLA_ W_LP && nal_unit_type <= RSV_IRAP_VCL23)" (1-28)

InterDcOnlyEnabledFlag = inter_dc_only _enabled_flag[ DepthFlag ] (1-29)
SkipIntraEnabledFlag = skip_intra_enabled_flag[ DepthFlag ] (1-30)
DisparityDerivationFlag = IvDiMcEnabledFlag | | IvResPredEnabledFlag | |

VspMcEnabledFlag | |.DbbpEnabledFlag  (1-31)
When TexMcEnabledFlag is equal to 1, or CgtCuPartPredEnabledFlag is equal to 1, or IntraContourEnabledFlag is equgl
to 1, let TexturePic be the picture in the current access unit~~with nuh_layer id equal fo
\fiewCompLayerld[ Viewldx ][ 0 ].

um_inter_layer_ref pics_minusl plus 1 specifies the number of pictures, that may be used in decoding of the current
cture for inter-layer prediction. The length of the num_interJldyer ref pics_minusl syntax element |s
eil( Log2( NumRefListLayers[ nuh_layer_id])) bits. The value of num inter_layer ref pics_minusl shall be in the
nge of 0 to NumRefListLayers[ nuh_layer_id ] — 1, inclusive.

a2 0T S5

—

he variables numRefLayerPics and refLayerPicldc| j ] are derived as follows:

for(i=0,]j=0;i<NumRefListLayers[ nuh_layer id Jgi*+) {
refLayerldx = LayerldxInVps[ IdRefListLayer[ nuh“Tayer_id ][ i]]

if( sub_layers_vps_max_minusl[ refLayerldxJ.>= Temporalld && ( Temporalld == 0 || (1-32)
max_tid_il_ref pics_plusl[ refLayéctdx ][ LayerldxInVps[ nuh_layer_id ]] > Temporalld ) )
refLayerPicldc[ j++] =i
}
numRefLayerPics = j
Tlhe variable NumActiveRefLayerPics.is derived as follows:

if(nuh_layer_id == 0 || numRéfLayerPics == 0)
NumActiveRefLayerRics-= 0

else if( default_ref_layers_active_flag )
NumActiveReflsayerPics = numRefLayerPics

else if( linter_layer-pred_enabled_flag ) (1-3%)
NumActiveRefLayerPics = 0

else if( maxtone” active_ref layer flag || NumRefListLayers[ nuh_layer id] == 1)
NumAectiveRefLayerPics = 1

else
NumActiveRefLayerPics = num_inter_layer_ref_pics_minusl + 1

AllSlices of a coded picture shall have the same value of NumActiveRefLayerPics.

inter_layer_pred_layer_idc[ i ] specifies the variable, RefPicLayerld[i], representing the nuh_layer_id of the i-th
picture that may be used by the current picture for inter-layer prediction. The length of the inter_layer_pred_layer_idc[ i ]
syntax element is Ceil( Log2( NumRefListLayers[ nuh_layer_id])) bits. The value of inter_layer pred_layer idc[i]
shall be in the range of 0 to NumRefListLayers[ nuh_layer id]—1, inclusive. When i is greater than O,
inter_layer_pred_layer_idc[ i ] shall be greater than inter_layer pred_layer idc[i—1]. When not present, the value of
inter_layer_pred_layer_idc[ i ] is inferred to be equal to refLayerPicldc[ i ].

The variables RefPicLayerld[ i] for all values of i in the range of 0 to NumActiveRefLayerPics — 1, inclusive, are
derived as follows:

for(i=0,]j=0;i<NumActiveRefLayerPics; i++) (1-34)
RefPicLayerld[ i ] = IdRefListLayer[ nuh_layer_id ][ inter_layer_pred_layer_idc[i]]
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The variable NumExtraMergeCand is derived as follows:
NumExtraMergeCand = IvDiMcEnabledFlag || TexMcEnabledFlag || VspMcEnabledFlag (1-35)

five_minus_max_num_merge_cand specifies the maximum number of merging motion vector prediction (MVP)
candidates supported in the slice subtracted from (5 + NumExtraMergeCand ).

The maximum number of merging MVP candidates, MaxNumMergeCand is derived as follows:
MaxNumMergeCand =5 + NumExtraMergeCand — five_minus_max_num_merge_cand (1-36)

The value of MaxNumMergeCand shall be in the range of 1 to ( 5 + NumExtraMergeCand ), inclusive.

slice—ic—enabledflag-equal-to1 specifies-thatthe iHu—compflagf x0 0] -syntax-element-may be presentin-coding
uhits of the current slice. slice_ic_enabled_flag equal to 0 specifies that the illu_comp_flag[ x0 ][ y0 ] syntax element;|s
npt present in coding units of the current slice. When not present, the value of slice_ic_enabled_flag is inferred, te ke
efjual to 0.

slice_ic_disabled_merge_zero_idx_flag equal to 1 specifies that the illu_comp_flag[ x0 ][ yO ] syntax glement is nt
present in coding units of the current slice when merge_flag[ x0 ][ yO ] is equal to 1 and merge_idx[ x0.Jf.y0 ] is equal {o
0} slice_ic_disabled_merge_zero_idx_flag equal to O specifies that illu_comp_flag[ x0 ][ yO ] syntax“element may he
present in coding units of the current slice when merge_flag[ x0 ][ y0 ] is equal to 1 and merge_idx[-X0 ][ yO ] is equal {o
0} When not present, the value of slice_ic_disabled_merge_zero_idx_flag is inferred to be equal.to 0.

cp_scale[j], cp_off[j], cp_inv_scale plus scale[j], and cp_inv_off plus off[j] ‘specify parameters for th
derivation of a horizontal component of a disparity vector from a depth value. When not present arn
dpPresentFlag[ Viewldx ][ j] is equal to 1, the values of cp_scale[ j], cp_off[ jdnep_inv_scale_plus_scale[ j], an
cp_inv_off plus off[j] are inferred to be equal to wvps_cp_scale[ Viewldx ][], vps_cp_off[ Viewldx ][]
vps_cp_inv_scale_plus_scale[ Viewldx ][j], and vps_cp_inv_off plus offf Viewldx J[j], respectively. It is

réquirement of bitstream conformance, that the values of cp_scale[ ], €p_off[j], cp_inv_scale_plus_scale[j], an
cp_inv_off_plus_off[ j ] in a slice header having a Viewldx equal to viewldxA and the values of cp_scale[ j ], cp_off[ j
cp_inv_scale_plus_scale[ j ], and cp_inv_off_plus_off[ j ] in a slice header having a Viewldx equal to viewldxB shall e
the same, when viewldxA is equal to viewldxB.

T o ooTAa a9 o

Tlhe variable DepthToDisparityB[ j ][ d ] specifying the horizontal’ component of a disparity vector between the current
ew and the view with Viewldx equal j corresponding to_the)depth value d in the view with Viewldx equal to j and the
briable DepthToDisparityF[ j ][ d ] specifying the horizental component of a disparity vector between the view with
iewldx equal j and the current view corresponding tothe depth value d in the current view are derived as follows:

< < <

The variable log2Div is set equal to ( BitDepthy,— 1 + cp_precision ).

Fordinrange of 0to ((1 << BitDepthyy) —1), inclusive, the following applies:

— Formin the range of 0 to ( num.epf Viewldx ] — 1), inclusive, the following applies:

j =cp_ref voi[ ViewldxJf m ] (1-37
offset = ( cp_off[jJ-<< BitDepthy ) + ((1 << log2Div) >> 1) (1-3%)
scale = cp_scale[] ] (1-39)
DepthTeDBisparityB[ j ][ d ] = (scale * d + offset) >> log2Div (1-40)
invOffset = ( (cp_inv_off plus off[j]—cp_off[j]) << BitDepthy) + ((1 << log2Div) >> 1) (I1-41)
invScale = cp_inv_scale_plus_scale[ j ] —cp_scale[j ] (1-4%)
DepthToDisparityF[ j ][ d ] = (invScale * d + invOffset) >> log2Div (1-43)

H7.4.2 Reference picture list modification semantics

The specifications in clause F.7.4.7.2 apply.

1.7.4.7.3 Weighted prediction parameters semantics
The specifications in clause F.7.4.7.3 apply.

1.7.4.8  Short-term reference picture set semantics

The specifications in clause F.7.4.8 apply.
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1.7.4.9  Slice segment data semantics

1.7.4.9.1 General slice segment data semantics
The specifications in clause F.7.4.9.1 apply.
1.7.4.9.2  Coding tree unit semantics

The specifications in clause F.7.4.9.2 apply.
1.7.4.9.3 Sample adaptive offset semantics

The specifications in clause F.7.4.9.3 apply.

117.4.9.4 Coding quadtree semantics

he specifications in clause F.7.4.9.4 apply with the following modifications:

T
The variable predSplitCuFlag specifying whether the split_cu flag[ x0 ][ y0] syntax element is inter-component
predicted is derived as follows:

If CqtCuPartPredEnabledFlag is equal to 1, the following applies:

)

— Let colTextCu be the coding unit containing the luma coding block covering the luma location ( x0, y0) in th
picture TexturePic.

— The variable log2TextCbSize is set equal to log2CbSize of the coding unit colfextCu.
— The variable predSplitCuFlag is set equal to ( 1og2ChSize <= log2TextCbSize ).

Otherwise (CqtCuPartPredEnabledFlag is equal to 0), predSplitCuFlag is&et equal to 0.

112

blit_cu_flag[ x0 ][ yO ] specifies whether a coding unit is split into coding units with half horizontal and vertical siz
he array indices x0, y0 specify the location ( x0, y0 ) of the top-left Juma’sample of the considered coding block relativ
@ the top-left luma sample of the picture.

= 4o
D

Vhen split_cu_flag[ x0 ][ yO ] is not present, the following applies:

- If log2CbSize is greater than MinCbLog2SizeY\and predSplitCuFlag is equal to 0, the value of
split_cu_flag[ x0 ][ y0 ] is inferred to be equal to 1.

- Otherwise (log2CbSize is equal to MinCbLog2SizeY or predSplitCuFlag is equal to 1), the value of
split_cu_flag[ x0 ][ y0 ] is inferred to be equakto O.

7.4.9.5 Coding unit semantics

—

he specifications in clause F.7.4.9.5 apply with the following modifications and additions:

L skip_flag[ x0 ][ yO ] equal to~X specifies that for the current coding unit, when decoding a P or B slice, ho mo
ntax elements except the merging candidate index merge_idx[ x0 ][ yO ], the iv_res_pred_weight_idx[ x0 ][ y0 ] synt3
ement, and the illu_comp flag[x0][y0] syntax element may be parsed after cu_ skip flag[ x0 ][ yO
I skip_flag[ x0 ][ yO ] equal to O specifies that the coding unit is not skipped. The array indices x0, yO specify th
gcation ( x0, y0 ) of thestop-left luma sample of the considered coding block relative to the top-left luma sample of th
cture.

O D . O
D T X @

)

P
When cu_skip.sflag[ x0 ][ yO0 ] is not present, it is inferred to be equal to 0.

ip_intra_flag[ x0 ][ y0 ] equal to 1 specifies that for the current coding unit no more syntax elements except
ip_intra"mode_idx[ x0][y0] are parsed after skip_intra flag[ x0 ][ y0]. skip_intra_flag[ x0][y0] equal to [0
pecifies’ that more syntax elements may be parsed after skip_intra_flag[ x0 ][ yO ]. When not present, the value ¢f
ipintra_flag[ x0 [ y0 ] is inferred to be equal to 0. T

w n n n

pred_mode_flag equal to 0 specifies that the current coding unit is coded in inter prediction mode. pred_mode_flag
equal to 1 specifies that the current coding unit is coded in intra prediction mode. The variable CuPredMode[ x ][y ] is
derived as follows for x = x0..x0 + nCbS — 1 and y = y0..y0 + nChS — 1:

— If pred_mode_flag is equal to 0, CuPredMode[ x ][ y ] is set equal to MODE_INTER.
—  Otherwise (pred_mode_flag is equal to 1), CuPredMode[ x ][ y ] is set equal to MODE_INTRA.

When pred_mode_flag is not present, the variable CuPredMode[ x ][ y ] is derived as follows for x = x0..x0 + nCbS — 1
and y =y0..y0 + nCbS — 1:

— If slice_type is equal to | or skip_intra_flag[ x0 ][ y0 ] is equal to 1, CuPredMode[ x ][ y ] is inferred to be equal to
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MODE_INTRA.

Otherwise (slice_type is equal to P or B and skip_intra_flag[ x0 ][ y0 ] is equal to 0), when cu_skip_flag[ x0 ][ yO ]
is equal to 1, CuPredMode[ x ][ y ] is inferred to be equal to MODE_SKIP.

The variables predPartModeFlag and partPredldc are derived as follows:

If CqtCuPartPredEnabledFlag is equal to 1, the following applies:

Let colTextCu be the coding unit containing the luma coding block covering the luma location ( x0, y0 ) in the
picture TexturePic.

The variables log2TextCbSize and partTextMode are set equal to log2CbSize and PartMode, respectively, of the

[ake)

Otherwise (CqtCuPartPredEnabledFlag is equal to 0), predPartModeRlag.and partPredldc are set equal to 0.

art_ mode specifies partitioning mode of the current coding cunit. The semantics of part mode depend d
uPredMode[ X0 ][ y0]. The variables PartMode and IntraSplitFlag” are derived from the value of part_mode ar
pprtPredldc as defined in Table 1.1

coding unit col TEXTCU.
The variable predPartModeFlag is derived as follows:
predPartModeFlag = log2TextChSize = = log2CbSize && partTextMode == PART_2Nx2N (1-44)
The variable partPredldc is derived as follows:
— If one or more of the following conditions are true, partPredldc is set equal to O:
— log2TextCbSize is not equal to log2CbSize.
— partTextMode is equal to PART_2Nx2N or PART_NxN.

—  Otherwise, if partTextMode is equal to PART_2NxN, PART_2NxnU, or PART_2NxnL, partPredldc is s¢
equal to 1.

—

—  Otherwise, partPredldc is set equal to 2.

[oN=]
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Table 1.1 — Name association to prediction mode and partitioning type

CuPredMode[ x0 J[ yO ]

part_mode

partPredldc

IntraSplitFlag

PartMode

MODE_INTRA

0

0

PART_2Nx2N

PART NxN

PART_2Nx2N

PART_2NxN

N ([P | O |k|O

0
0
0
0

1
0
0
0

PART Nx2N

MODE_INTER

w

(@)]

(@ )]

PART NxN

PART_2NxnU

PART_2NxnD

PART_nkEx2N

PART\ nRx2N

RART_2Nx2N

PART_2NxN

PART 2NxnU

PART_2NxnD

PART_2Nx2N

PART Nx2N

PART_nLx2N

W IN [P |O|lW N |k |OIN|O | 0| D>

N (NN I[P IPRP|OOC OO

[« Nl ol NHol ho) Mol Noll Noll Neo R E=l el Nl

PART_nRx2N

—

he value of part_mode is restricted as follows:
If CuPredMode[ x0 ][ y0 ] is equal to MODE, INTRA, part_mode shall be equal to 0 or 1.
Otherwise (CuPredMode[ x0 ][ y0 ] is equal to MODE_INTER), the following applies:

— If partPredidc is equal to 0, the, following applies:

— Otherwise (partPredldc is not equal to 0), the following applies:

— If log2ChSize is greater than MinCbLog2SizeY and amp_enabled_flag is equal to 1, part_mode shall be
the range of 0 to-2,inclusive, or in the range of 4 to 7, inclusive.

— Otherwise, ,if* log2CbSize is greater than MinCbLog2SizeY and amp_enabled flag is equal to O,
log2CbSize-is equal to 3, part_mode shall be in the range of 0 to 2, inclusive.

— Otherwise (log2CbSize is greater than 3 and less than or equal to MinCbhLog2SizeY), the value
part.mode shall be in the range of 0 to 3, inclusive.

~ If log2ChSize is greater than MinCbLog2SizeY and amp_enabled_flag is equal to 1, part_mode shall be
the range of 0 to 3, inclusive.

>

=

=4

>

—  Otherwise (log2CbSize is equal to MinCbLog2SizeY or amp_enabled_flag is equal to 0), part_mode shall
be in the range of 0 to 1, inclusive.

When part_mode is not present, the variables PartMode and IntraSplitFlag are derived as follows:
— PartMode is set equal to PART_2Nx2N.

— IntraSplitFlag is set equal to 0.

rqt_root_cbf equal to 1 specifies that the transform_tree() syntax structure is present for the current coding unit.
rgt_root_cbf equal to O specifies that the transform_tree() syntax structure is not present for the current coding unit.

When not present, the value of rqt_root_cbf is inferred to be equal to !'DcOnlyFlag[ x0 ][ yO ].
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1.7.4.9.5.1 Intra mode extension semantics

no_dim_flag[ x0 ][ y0 ] equal to 1 specifies that the intra modes INTRA_WEDGE or INTRA_CONTOUR are not used
for the current prediction unit. no_dim_flag[ x0 ][ yO] equal to O specifies that the intra mode INTRA_WEDGE or
INTRA_CONTOUR is used for the current prediction unit. When not present, the value of no_dim_flag[ x0 ][ y0] is
inferred to be equal to 1. When log2ChbSize is greater than Log2MaxTrafoSize and DcOnlyFlag[ x0 ][ y0 ] is equal to 0,
the value of no_dim_flag[ x0 ][ yO ] shall be equal to 1.

For x=x0.x0+ (1 << log2PbSize)—1,y =y0..y0 + (1 << log2PhSize ) -1, the variable DimFlag[x][y] is
derived as follows:

DimFlag[ x ][y ] =!no_dim_flag[ x0 ][ yO ] (1-45)

depth_intra_mode_idx_flag[ x0 ][ y0 ] equal to 0, when DimFlag[ x0 ][ y0 ] is equal to 1, specifies that the intra niede
INTRA_WEDGE is used for the current prediction unit. depth_intra_mode_idx _flag[ x0 ][ yO] equal to 1. 'whgn

imFlag[ x0 ][ y0] is equal to 1, specifies that the intra mode INTRA_CONTOUR is used for the current predictign
upit. When not present, the value of depth_intra_mode idx flag[ x0][y0] is inferred to be\ equal fo
(|"IntraDcOnlyWedgeEnabledFlag || IntraContourEnabledFlag ). When DimFlag[ x0][y0] is equaly to 1 and
npl_unit_type is equal to BLA_W_LP, BLA_W_RADL, BLA_N_LP, IDR_W_RADL or IDR_N_LP, itis'a requirement
of bitstream conformance that depth_intra_mode_idx_flag[ x0 ][ y0 ] is equal to 0.

edge full_tab_idx[ x0 ][ yO ] specifies the index of the partition pattern in the list WedgeRatternTable[ log2PbSize
hen the intra mode INTRA_WEDGE is used for the current prediction unit.

[a—

= =

117.4.95.2 Coding unit extension semantics

[}

skip_intra_mode_idx[ x0 ][ y0] equal to 0, when skip_intra_flag[ x0 ][ yO] is>equal to 1, specifies that the int
prediction mode INTRA_ANGULAR26 is used for the current prediction unit, skip_intra_mode_idx[ x0 ][ y0 ] equal
1} when skip_intra_flag[ x0 ][ yO ] is equal to 1, specifies that the intra prediction mode INTRA_ANGULAR10 is usd
f
t

o O

=

r the current prediction unit. skip_intra_mode_idx[ x0 ][ yO ] equal to 2°ar.3, when skip_intra_flag[ x0 ][ y0 ] is equ
1, specifies that the intra prediction mode INTRA_SINGLE is used for the current prediction unit.

dbbp_flag[ x0 ][ y0 ] equal to 1 specifies that the decoding process for inter sample prediction for depth predicted suI
bJock partitions is used for the current coding unit. dbbp_flag[ x0(] yO ] equal to O specifies that the decoding process f

inter sample prediction for depth predicted sub-block partitiens.is not used for the current coding unit. When not presen
the value of dbbp_flag[ x0 ][ y0 ] is inferred to be equal ta"0:

r x=x0.x0+ (1 << log2ChSize ) -1,y =y0..y0$(1 << log2ChSize ) — 1, the variable DbbpFlag[ x][y]
derived as follows:

DbbpFlag[ x ][y ] = dbbp_flag[ x0 ][ yO ] (1-46)

dc_only flag[ x0][ y0] equal to 1 specifiés that the transform_tree() syntax structure is not present for the currept
cpding unit and that the depth_dcs( ) syntax structure is present for the current coding unit. dc_only_flag[ x0 ][ yO ] equgl
to O specifies the transform_tree() syntax structure may be present for the current coding unit and that the depth_dcs
syntax structure may be present for-the current coding unit. When not present, the value of dc_only_flag[ x0 ][ yO ]
inferred to be equal to 0. It is-aréquirement of bitstream conformance, that when pcm_flag[ x0 ][ y0 ] is equal to 1, the
hlue of dc_only_flag[ x0 ][ y©’] shall be equal to 0.

V]
For x=x0.x0 + (1 <<:log2ChSize ) — 1,y =y0..y0 + (1 << log2ChSize ) — 1, the variable DcOnlyFlag[ x ][y ]
derived as follows:

=

[%2]

~

w

w

DcOnlyFlaglix' ][y ] =dc_only flag[ x0][yO0] (1-47)

res_predyweight_idx[ x0 ][ y0 ] not equal to 0 specifies that the bilinear sample interpolation and residual predictidn
Focess. is-ised for the current coding unit and the index of the weighting factor used in the bilinear sample interpolatign
nd sresidual prediction process. iv_res_pred_weight idx[ X0 J[yO] equal to O specifies that the bilinear samp
nterpolation and residual prediction process is not used for the current coding unit. When not present, the value ¢f
iv_res_pred_weight_idx[ x0 ][ y0 ] is inferred to be equal to 0.

When CuPredMode[ x0 ][ y0 ] is not equal to MODE_INTRA, the variable icCuEnableFlag is derived as follows:

» T =
)

— If merge_flag[ x0 ][ y0 ] is equal to 1, the following applies:
icCuEnableFlag = (merge_idx[ xOJ[y0] !'= 0) || !slice_ic_disabled_merge_zero_idx_flag (1-48)
—  Otherwise (merge_flag[ x0 ][ y0 ] is equal to 0), the following applies:

— For X in the range of 0 to 1, inclusive, the variable refViewldxLX is set equal to
Viewldx( RefPicListX] ref_idx_IX[x0][y0]1]).
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— The flag icCuEnableFlag is derived as follows:

icCuEnableFlag = (inter_pred_idc[x0][y0] != Pred_LO && refViewldxL1l != Viewldx) ||
(inter_pred_idc[x0][y0] '= Pred_L1 && refViewldxLO != Viewldx) (1-49)

illu_comp_flag[ x0 ][ yO ] equal to 1 specifies that the illumination compensated sample prediction process is used for
the current coding unit. illu_comp_flag] x0 ][ yO ] equal to O specifies that the illumination compensated sample
prediction process is not used for the current coding unit. When not present, the value of illu_comp_flag[ x0 ][ yO ] is
inferred to be equal to 0.

For x=x0..x0 + (1 << log2ChSize) -1,y =y0..y0 + (1 << log2ChSize ) — 1, the variable lluCompFlag[ x ][y ] is
derived as follows:

IMluCompFlag[ x ][y ] = illu_comp_flag[ x0 ][ yO ] (I—5(|))

1174953 Depth DCs semantics

depth_dc_present flag x0+k]J[yO+j] equal to 1 specifies that the depth_dc abs[ X0+ k][ y0O+j ][] syntgx
element is present and that the depth_dc sign flag[ x0+k]J[yO+j][i] syntax element may.~be present.
depth_dc_present flag[ X0 +k][y0 +j] equal to O specifies that the depth_dc abs[ x0+ kjfy0O+j][i] and
depth_dc_sign_flag[ xO + k][y0O +j][i] syntax elements are not present. When not présent, the value of
depth_dc_present_flag[ x0 + k ][ yO + j ] is inferred to be equal to 1.

depth_dc abs[x0+k][y0O+j][i] and depth_dc sign flag[x0+k]J[yO+j][i]~are used to deriy
cOffset[ xO+k][yO+j][i]. When not present, the values of depth deyabsS[x0+k][y0O+j][i] an
depth_dc_sign_flag[ xO + k][ y0 +j][i] are inferred to be equal to 0. The variable. DcOffset[ X0+ k J[y0O+j][i]
derived as follows:

DcOffset[ x0+k J[yO+j][i]=(1—2*depth_dc_sign_flag[ x0O + k J[yOs+]j1[i]) *
(depth_dc_abs[ x0+k]J[yO+j][i]— dcNumSeg + 2) (1-51)

w QO @

1]17.4.9.6  Prediction unit semantics

he specifications in clause F.7.4.9.6 apply with the following addition at the end of the specification of semantics ¢f
inter_pred_idc[ x0 ][ yO0 ]:

I is a requirement of bitstream conformance that, when DbbpFlag[ x0 ][ yO ] is equal to 1, inter_pred_idc[ x0 ][ yO
pall not be equal to PRED_BI.

—_

wn

117.4.9.7 PCM sample semantics

—

he specifications in clause F.7.4.9.7 apply.

117.4.9.8 Transform tree semantics

The specifications in clause F.7.49:8 apply with the following additions at the end of the specification @f
split_transform_flag[ x0 ][ yO ][ trafeDepth ]:

When DimFlag[x0][y0]( is equal to 1 and PartMode is equal to PART_2Nx2N, the value of
split_transform_flag[ x0 ][ yO ][ 0 ] shall be equal to 0.

When DimFlag[ x0Jpy0] is equal to 1 and PartMode is equal to PART_NxN, the value of
split_transform_flag[’x0 ][ yO ][ 1 ] shall be equal to 0.

117.4.9.9 Moation vector difference coding semantics

Tlhe specifications in clause F.7.4.9.9 apply.

1]17.4.9:10 Transform unit semantics

The specifications in clause F.7.4.9.10 apply.
1.7.4.9.11 Residual coding semantics

The specifications in clause F.7.4.9.11 apply.
1.7.4.9.12 Cross-component prediction semantics

The specifications in clause F.7.4.9.12 apply.
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1.8 Decoding process

1.8.1

1.8.1.1

General decoding process

General

The specifications in clause F.8.1.1 apply.

1.8.1.2

Decoding process for a coded picture with nuh_layer_id greater than 0

The decoding process for the current picture CurrPic is as follows:

1. The decoding of NAL units is specified in clause 1.8.2.

2. The processes in clauses G.8.1.3, F.8.3.4 and 1.8.3.1 to 1.8.3.5 specify the following decoding processes,using
syntax elements in the slice segment layer and above:

—  Prior to decoding the first slice of the current picture, clause G.8.1.3 is invoked.

— At the beginning of the decoding process for each P or B slice, the decoding process for s&ference pictufe
lists construction specified in clause F.8.3.4 is invoked for derivation of reference picture list |0
(RefPicList0), and when decoding a B slice, reference picture list 1 (RefPicList1).

— When DisparityDerivationFlag is equal to 1 and DepthFlag is equal to 0, the"derivation process for the
candidate picture list for disparity vector derivation in clause 1.8.3.1 is invoked at the beginning of the
decoding process for each P or B slice.

— When DisparityDerivationFlag is equal to 1, the derivation processyfer the default reference view ordgr
index for disparity derivation as specified in clause 1.8.3.2 is invoked at the beginning of the decodirg
process for each P or B slice.

—  When DItFlag[ nuh_layer_id ] is equal to 1, the derivation pracess for a depth look-up table in clause 1.8.33
is invoked at the beginning of the decoding process of the first slice segment of a coded picture.

— At the beginning of the decoding process for each P\or B slice, the derivation process for the alternatije
target reference index for temporal motion vector prediction in merge mode as specified in clause 1.8.3.4 |s
invoked.

—  When IvResPredEnabledFlag is equal to Lthe derivation process for the target reference index for residugl
prediction as specified in clause 1.8.3.54s.invoked at the beginning of the decoding process for each P or B
slice.

3. The processes in clauses 1.8.4, 1.8.5,\1.8.6, and 1.8.7, specify decoding processes using syntax elements in gll
syntax structure layers. It is a requirement of bitstream conformance that the coded slices of the picture shgll
contain slice segment data for-every coding tree unit of the picture, such that the division of the picture info
slices, the division of the slices into slice segments, and the division of the slice segments into coding tree unifs
each form a partitioning of-the picture.

118.2 NAL unit decoding jprocess
Tlhe specifications in clause G.8.2 apply.
118.3  Slice decoding process
118.3.1  Derivation process for the candidate picture list for disparity vector derivation
Tlhe function’templd( picA ) is specified as follows:
templd( picA ) = Temporalld of picA (1-52)
The variable NumDdvCandPics 15 set equal 1o U and when slice_temporal_mvp_enabled_Tlag 1s equal 10 L, the list

DdvCandPicList is constructed as follows:

36

1.

The variable X is set equal to (1 — collocated_from_l0_flag ), the variable DdvCandPicList[ 0] is set equal to
RefPicListX] collocated_ref idx ], and NumDdvCandPics is set equal to 1.

The variables NumDdvCandPics, DdvCandPicList[ 1 ], and minTempldRefs are derived as follows:

minTempldRefs =7
for(k=0; k <= (slice_type == B?1:0); k++){

X =k ? collocated_from_I0_flag : (1 — collocated_from_I0_flag )
for(i=0;i <= num_ref_idx_IX_active_minusl; i++)

Draft Rec. ITU-T H.265 (2015 E)
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if( Viewldx == Viewldx( RefPicListX[i])
&& NumDdvCandPics = 2
&& (X == collocated_from_l0_flag || i != collocated_ref idx)) (1-53)
if( RefPicListX[ i ] is an IRAP picture )
DdvCandPicList[f NumDdvCandPics++ ] = RefPicListX][ i ]
else
minTempldRefs = Min( minTempldRefs, templd( RefPicListX[i]))

}
3. When NumDdvCandPics is equal to 1, the following applies:
minPocDiff = 255

for(k=0; k <= (slice_type == B?1:0); k++){
X =k ? collocated_from_I0_flag : (1 — collocated_from_10_flag )
for(i=0;i <= num_ref idx_IX_active_minusl; i++)
if( Viewldx == Viewldx( RefPicListX[i])
&& (X == collocated from_10 flag || i != collocated_ref idx )
&& templd( RefPicListX[i]) == minTempldRefs
&& Abs( DiffPicOrderCnt( CurrPic, RefPicListX[i])) < minPocDiff){ (1-59)
minPocDiff = Abs( DiffPicOrderCnt( CurrPic, RefPicListX[i]))
Z=X
candldx =i
}
}
if( minPocDiff < 255)
DdvCandPicList[ NumDdvCandPics++ ] = RefPicListZ[ candldx ]

8.3.2  Derivation process for the default reference view order indexfor disparity derivation
his process is invoked when the current slice is a P or B slice.

he variable DefaultRefViewldx is set equal to —1, the variablé DispAvailFlag is set equal to 0, and the followin
pplies for candViewldx in the range of 0 to ( Viewldx — 1), inclusive:

«Q

The following applies for X in the range of 0 to ( slice~type == B) ? 1: 0, inclusive:
— The following applies for i in the range of 0 tonum_ref_idx_IX_active_minusl, inclusive:

— When all of the following conditigns are true, DefaultRefViewldx is set equal to candViewldx arjd
DispAvailFlag is set equal to 1.

— DispAvailFlag is equal to0:
—  Viewldx( RefPicListX[ i]) is equal to candViewldx.
— DiffPicOrderCnt(:€urrPic, RefPicListX[ i]) is equal to 0.

8.3.3  Derivation process.for a depth look-up table

For i in the range of«<0\to (1 << BitDepthy ) —1, inclusive, the list DltldxToVal[i] specifying the depth valye
cprresponding to the i-th index in the depth look-up table is derived as follows:

DltldxToValfi-] = (i < NumValDIt[ nuh_layer_id ]) ? DItVal[ nuh_layer_id][i]:0 (1-5%)
Tlhe list DItValToldx[ d ] specifying the index in the depth look-up table corresponding to the depth value d is derived 3s
follows:

for¢d =0; d < (1 << BitDepthy ); d++) {

idxl ower=0
foundFlag = 0

for(iL = 1; iL < NumValDIt[ nuh_layer_id ]; iL++)
if( 'foundFlag && DitldxToVal[iL]>d){
idxLower =iL—1
foundFlag = 1
} (1-56)
idxUpper = foundFlag ? (idxLower + 1) : ( NumValDIt[ nuh_layer_id]—1)
if( Abs(d — DltldxToVal[ idxLower ]) < Abs (d — DItldxToVal[ idxUpper]))
DltvalToldx[ d ] = idxLower
else
DitvalToldx[ d ] = idxUpper
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}

1.8.3.4  Derivation process for the alternative target reference index for temporal motion vector prediction in
merge mode

This process is invoked when the current slice is a P or B slice.

The variables AltRefldxLO and AltRefldxL1 are set equal to —1 and the following applies for X in the range of 0 to
(slice_type == B)?1:0, inclusive:

zeroldxLtFlag = RefPicListX[ 0] is a short-term reference picture 2?0 : 1
for(i=1;i <= num_ref_idx_IX_active_minusl && AltRefldxLX == —1;i++)
if( ( zeroldxl ﬂ:Ing & & RefPicl ict)([ i] isa shart-term reference pir‘turn) ! ! (I—R7)
(1zeroldxLtFlag && RefPicListX] i] is a long-term reference picture ) )
AltRefldxLX =i

8.3.5  Derivation process for the target reference index for residual prediction

—

his process is invoked when the current slice is a P or B slice.

-

or X in the range of 0 to 1, inclusive, the following applies:

The variable RpRefldxLX is set equal to —1 and the variable RpRefPicAvailFlagLX is set équal to 0.

For i in the range of 0 to NumViews — 1, inclusive, the following applies:
— The variable RefRpRefAvailFlagLX[ ViewOldxList[ i ] ] is set equal to 0.
Hor X in the range of 0 to (slice_type == B) ? 1:0, inclusive, the following applies:

The variable minPocDiff is set equal to 2% — 1.

For i in the range of 0 to num_ref_idx_IX_active_minusl, inclusive;the following applies:
— The variable pocDiff is set equal to Abs( DiffPicOrderCnt( €urrPic, RefPicListX[i]) ).

—  When pocDiff is not equal to 0 and pocDiff is less than minPocDiff, the following applies:

minPocDiff = pocDiff (1-5%)
RpRefldxLX = i (1-59)
RpRefPicAvailFlagLX = 1 (1-60)
- When DispAvailFlag is equal to 1 and RpRefPicAvailFlagL X is equal to 1, the following applies for i in the range If

0 to NumActiveRefLayerPics — 1, inclusive:

— Let picV the picture in the current AU with nuh_layer_id equal to RefPicLayerld[ i ].

o

— When there is a picture picA in one of the reference picture sets RefPicSetLtCurr, RefPicSetStCurrBefore, an
RefPicSetStCurrAfter \of picV with DiffPicOrderCnt( picA, RefPicListX[ RpRefldxLX]) equal to
RefRpRefAvailFlaglX[ Viewldx( RefPicLayerld[ i]) ] is set equal to 1.

=4

—

he variable RpRefPicAvailFlag is derived as follows:
RpRefPicAvailElag = ( RpRefPicAvailFlagLO || RpRefPicAvailFlagLl) && DispAvailFlag (1I-61

When RpRefPicAvailFlag is equal to 1 and RefRpRefAvailFlagLO[ ViewOldxList[i]] is equal to 1 for any i in th
ragnge ofl )0 to NumViews—1, inclusive, it is a requirement of bitstream conformance that
PlicOrderCnt( RefPicListO[ RpRefldxL0 ]) shall be the same for all slices of a coded picture.
Vi

/hen RpRefPchvallFIag is equal to 1 and ReprRefAvallFIang[VlewOIdelst[ i ]] is equal to 1 for any i in th
I yc UI U I.U I\luIIIVIt:VVb — J., IIIquDIVE, IL Ib d IEqUIICIIIEIIL UI UII.DLIUO.III bUIIIUlIIIaIIbC lIIJ.t

PicOrderCnt( RefPicListl[ RpRefldxL1 ]) shall be the same for all slices of a coded picture.

~

D

@D

1.8.4 Decoding process for coding units coded in intra prediction mode

1.8.4.1  General decoding process for coding units coded in intra prediction mode
The specifications in clause 8.4.1 apply with the following modification:

— All invocations of the process specified in clause 8.4.2 are replaced with invocations of the process specified in
clause 1.8.4.2.

— All invocations of the process specified in clause 8.4.4.1 are replaced with invocations of the process specified in
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clause 1.8.4.4.1.

1.8.4.2  Derivation process for luma intra prediction mode

Input to this process is a luma location ( xPb, yPb ) specifying the top-left sample of the current luma prediction block
relative to the top-left luma sample of the current picture.

In this process, the luma intra prediction mode IntraPredModeY[ xPb ][ yPb ] is derived.

Table 1.2 specifies the value for the intra prediction mode and the associated names.

Table 1.2 — Specification of intra prediction mode and associated names

mtraPredModeY[ xPb ][ yPb ] labelled 0..34 represents directions of predictions as,illustrated in Figure 8-1.

Intra prediction mode Associated name
0 INTRA_PLANAR
1 INTRA_DC
2.34 INTRA_ANGULAR2..INTRA_ANGULAR34
35 INTRA_WEDGE
36 INTRA_CONTOUR
37 INTRA_SINGLE

If skip_intra_flag[ xPb ][ yPb ] is equal to 1, the following applies:

— If skip_intra_mode idx[ xPb][yPb] is equal to O, IntraPredModeY[XxPb][yPb] is set equal fo
INTRA_ANGULAR26.

— Otherwise, if skip_intra_mode_idx[ xPb J[yPb] is equal to 1, IntraPredModeY[ xPb ][ yPb] is set equal {o
INTRA_ANGULARI0.

— Otherwise (skip_intra_mode_idx[ xPb ][ yPb ]«isequal to 2 or 3), IntraPredModeY[ xPb ][ yPb ] is set equal fo
INTRA_SINGLE.

Otherwise, if DimFlag[ xPb ][ yPb ] is equal 1671, the following applies:

— If depth_intra_mode_idx_flag[ xPbJf yPb] is equal to O, IntraPredModeY[xPb][yPb] is set equal o

INTRA_WEDGE.

— Otherwise (depth_intra_modé_idx_flag[ xPb ][ yPb ] is equal to 1), IntraPredModeY[ xPb ][ yPb ] is set equal {o
INTRA_CONTOUR.

Otherwise  (skip_intra flag[ xPb J[yPb] and DimFlag[ xPb]J[yPb] are both equal to (),
IntraPredModeY[ xPb [ yPb ] is derived by the following ordered steps:

1. The neighbouting locations (xNbA, yNbA) and (xNbB,yNbB) are set equal to (xPb—1,yPb) arn
( xPh, yPO — 1), respectively.

o

2. For X'being replaced by either A or B, the variables candintraPredModeX are derived as follows:

~\_JThe availability derivation process for a block in z-scan order as specified in clause 6.4.1 is invoked with
the location ( xCurr, yCurr) set equal to ( xPb, yPb) and the neighbouring location ( xNbY, yNbY ) s¢
equal to ( xNbX, yNbX) as inputs, and the output is assigned to availableX.

124
—

— The candidate Iintra prediction mode candIntraPredModeX Is derived as follows:
— If availableX is equal to FALSE, candintraPredModeX is set equal to INTRA_DC.

— Otherwise, if CuPredMode[ xXNbX J[yNbX] is not equal to MODE_INTRA or
pcm_flag[ xNbX ][ yNbX ] is equal to 1, candIntraPredModeX is set equal to INTRA_DC,

— Otherwise, if X is equal to B and yPb—1 is less than
((yPb >> CtbLog2SizeY ) << CtbLog2SizeY ), candintraPredModeB is set equal to INTRA_DC.

— Otherwise, if IntraPredModeY[ xNbX ][ yNbX ] is greater than 34, candIntraPredModeX is set equal to
INTRA_DC.
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— Otherwise, candIntraPredModeX is set equal to IntraPredModeY [ XNbX ][ yNbX].
3. The candModeL.ist[ x ] with x = 0..2 is derived as follows:
— If candintraPredModeB is equal to candIntraPredModeA, the following applies:

— If candintraPredModeA is less than 2 (i.e.,, equal to INTRA PLANAR or INTRA _DC),
candModeL.ist[ x ] with x = 0..2 is derived as follows:

candModeList[ 0 ] = INTRA_PLANAR (1-62)
candModeList[ 1] = INTRA_DC (1-63)
candModel icf[ 2 ] = II\ITDA_AI\I{?.I 1l AR26 (Ifﬁ )

—  Otherwise, candModeList[ x ] with x = 0..2 is derived as follows:

candModeList[ 0 ] = candIntraPredModeA (1-6%)
candModeList[ 1] =2 + ( ( candIntraPredModeA + 29 ) % 32) (1-66)
candModeL.ist[ 2 ] =2 + ( ( candIntraPredModeA —2 + 1) % 32) (1-67)

—  Otherwise (candIntraPredModeB is not equal to candintraPredModeA), the following.applies:

candModeL.ist[ 0 ] and candModeL.ist[ 1 ] are derived as follows:
candModeL.ist[ 0 ] = candIntraPredModeA (1-68)
candModeL.ist[ 1 ] = candIntraPredModeB (1-69)

— If neither of candModeListf0] and candModeListf['1]” is equal to INTRA_PLANAR,
candModelList[ 2 ] is set equal to INTRA_PLANAR,

— Otherwise, if neither of candModeList[0] and‘ candModeList[1] is equal to INTRA DC,
candModelL.ist[ 2 ] is set equal to INTRA_DC,

— Otherwise, candModeList[ 2 ] is set equal to INTRA_ANGULARZ26.
4. IntraPredModeY[ xPb ][ yPb ] is derived by applying’the following procedure:

— If prev_intra_luma_pred_flag[ xPb ][ yPh:Jxis equal to 1, the IntraPredModeY|[ xPb ][ yPb ] is set equal {o
candModeL.ist[ mpm_idx ].
—  Otherwise, IntraPredModeY|[ xPb*{[\yPb ] is derived by applying the following ordered steps:
1) The array candModeList[x ], x = 0..2 is modified as the following ordered steps:
i. When candModekist[ 0 ] is greater than candModeList[ 1 ], both values are swapped as follows:
( candModglist[ 0 ], candModeList[ 1 ]) = Swap( candModeL.ist[ 0 ], candModeList[ 1]) (1-70)

ii. When candModeL.ist[ 0 ] is greater than candModeL.ist[ 2 ], both values are swapped as follows:
(.candModeL.ist[ 0 ], candModeL.ist[ 2 ] ) = Swap( candModeL.ist[ 0 ], candModeList[ 2]) (I-71

~

iii~ When candModeList[ 1 ] is greater than candModeList[ 2 ], both values are swapped as follows:
(candModeList[ 1 ], candModeL.ist[ 2 ] ) = Swap( candModeL.ist[ 1 ], candModeList[ 2]) (1-72
2) IntraPredMode Y[ xPb ][ yPb ] is derived by the following ordered steps:

~

i. IntraPredModeY|[ xPb ][ yPb ] is set equal to rem_intra_luma_pred_mode[ xPb ][ yPb ].

o

ii. Forijequal to 0 to 2 inclusive when IntraPredModeY[xPh ][ yPh] is greater than or equal
candModeList[ i ], the value of IntraPredModeY[ xPb ][ yPb ] is incremented by one.

1.8.4.3  Derivation process for chroma intra prediction mode

The specifications in clause 8.4.3 apply.
1.8.4.4  Decoding process for intra blocks

1.8.4.4.1 General decoding process for intra blocks

Inputs to this process are:
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a sample location ( xThO0, yThO0 ) specifying the top-left sample of the current transform block relative to the top-left
sample of the current picture,

a variable log2TrafoSize specifying the size of the current transform block,
a variable trafoDepth specifying the hierarchy depth of the current block relative to the coding unit,
a variable predModelntra specifying the intra prediction mode,

a variable cldx specifying the colour component of the current block.

Output of this process is a modified reconstructed picture before deblocking filtering.

he variable splitFlag is derived as follows:

(XTbY,yThY )= (cldx == 0)? (xTb0, yTh0) : ( xTb0 * SubWidthC, yTh0 * SubHeightC ) (1-73)

If DcOnlyFlag[ XTbY ][ yTbY ] is equal to 1, the following applies:
splitFlag = IDimFlag[ xTbY ][ yTbY ] && (log2TrafoSize > Log2MaxTrafoSize ) (1-74)
Otherwise, if skip_intra_flag[ xThY ][ yTbY ] is equal to 1, splitFlag is set equal to O.
Otherwise, if cldx is equal to 0, splitFlag is set equal to split_transform_flag[ xTbY ][ y¥bY ][ trafoDepth ].
Otherwise, if all of the following conditions are true, splitFlag is set equal to 1.
— cldx s greater than 0
— split_transform_flag[ xThY ][ yTbY ][ trafoDepth ] is equal to 1
— log2TrafoSize is greater than 2
Otherwise, splitFlag is set equal to O.
epending on the value of splitFlag, the following applies:
If splitFlag is equal to 1, the following ordered steps apply:
1. The variables xTh1 and yTb1 are derived as.folows:
— Ifcldx is equal to 0 or ChromaArrayType is not equal to 2, the following applies:
— The variable xTb1 is set equal to xTh0 + (1 << (log2TrafoSize—1)).
— The variable yTb1 is setiequal to yTh0 + (1 << (log2TrafoSize—1)).
— Otherwise (ChromaArrayType is equal to 2 and cldx is greater than 0), the following applies:
— The variable-xTh1 is set equal to xTh0 + (1 << (log2TrafoSize—1)).
— The variable yTb1 is set equal to yTh0 + (2 << (log2TrafoSize—1)).

2. The general _decoding process for intra blocks as specified in this clause is invoked with the locatig
(XThO, yTh0 ), the variable log2TrafoSize set equal to log2TrafoSize — 1, the variable trafoDepth set equal
trafoDepth + 1, the intra prediction mode predModelntra, and the variable cldx as inputs, and the output is|a
modified reconstructed picture before deblocking filtering.

o >

3.-<The general decoding process for intra blocks as specified in this clause is invoked with the locatid
(XTbl, yThO0 ), the variable log2TrafoSize set equal to log2TrafoSize — 1, the variable trafoDepth set equal
trafoDepth + 1, the intra prediction mode predModelntra, and the variable cldx as inputs, and the output isfa

o >

modified reconstructed picture before deblocking filtering.

4. The general decoding process for intra blocks as specified in this clause is invoked with the location
(XThO, yTh1), the variable log2TrafoSize set equal to log2TrafoSize — 1, the variable trafoDepth set equal to
trafoDepth + 1, the intra prediction mode predModelntra, and the variable cldx as inputs, and the output is a
modified reconstructed picture before deblocking filtering.

5. The general decoding process for intra blocks as specified in this clause is invoked with the location
(XThl, yThl), the variable log2TrafoSize set equal to log2TrafoSize — 1, the variable trafoDepth set equal to
trafoDepth + 1, the intra prediction mode predModelntra, and the variable cldx as inputs, and the output is a
modified reconstructed picture before deblocking filtering.
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Otherwise  (splitFlag is equal to 0), for the variable blkldx proceeding over the
values 0..(cldx >0 && ChromaArrayType == 2?1:0), the following ordered steps apply:

1. The variable nThS is set equal to 1 << log2TrafoSize.

2. The variable yThOffset is set equal to blkldx * nThS.

3. The variable yThOffsetY is set equal to yThOffset * SubHeightC.

4. The variable residualDpcm is derived as follows:

— If all of the following conditions are true, residualDpcm is set equal to 1.

— implir\if_rdpr\m_nnnhlnri_flng iS. nqlml to 1

— either  transform_skip_flag[ xTbY ][ yTbY + yTbOffsetY J[cldx] is equal to 1, tLr
cu_transquant_bypass_flag is equal to 1.

— either predModelntra is equal to 10, or predModelntra is equal to 26.

—  Otherwise, residualDpcm is set equal to 0.

5. The general intra sample prediction process as specified in clause 1.8.4.4.2.1 is invoked with)the transform blogk
location ( XThO, yThO + yThOffset ), the intra prediction mode predModelntra, the transform block size nTh§,
and the variable cldx as inputs, and the output is an (nThS)x(nTbS) array predSamples,

6. The variable residualFlag is set equal to !( skip_intra_flag[ xTh0 ][ XTh0 ] ¢}y'DcOnlyFlag[ xTh0 ][ XTb0 ]))
and depending on the value of residualFlag, the following applies:

— If residualFlag is equal to 1, the following applies:

— The scaling and transformation process as specified in clause’8.6.2 is invoked with the luma locatidn
(XTbY, yThY + yThOffsetY ), the variable trafoDepth,“the variable cldx, and the transform siZe
trafoSize set equal to nTbS as inputs, and the output-issan (NThS)x(nThS) array resSamples.

— When residualDpcm is equal to 1, the directional residual modification process for blocks using|a
transform bypass as specified in clause 8.6.5 is invoked with the variable mDir set equal {o
predModelntra / 26, the variable nTbS, andthe (nTbS)x(nThS) array r set equal to the array resSamplgs
as inputs, and the output is a modified (ARTbS)x(nThS) array resSamples.

— When cross_component_prediction:enabled_flag is equal to 1, ChromaArrayType is equal to 3, and
cldx is not equal to O, the residual modification process for transform blocks using cross-component
prediction as specified in clause 8.6.6 is invoked with the current luma transform block locatign
(XTbY, yThY ), the variable nTbS, the variable cldx, the (nThS)x(nThS) array ry set equal to the
corresponding luma residual sample array resSamples of the current transform block, and the
(nThS)x(nThS) array., r'set equal to the array resSamples as inputs, and the output is a modifigd
(nThS)x(nThS) array resSamples.

—  Otherwise (residualFlag is equal to 0), for x, y = 0..nThS — 1, resSamples[ x ][ y ] is set equal to 0.
7. The picture construction process prior to in-loop filtering for a colour component as specified in clause 8.6.7 Js

When trafoDeépth is equal to 0, DcOnlyFlag[ xTh0 ][ yTh0 ] is equal to 1, and DimFlag[ xThO ][ yTbO ] is equal to O, th
depth DC offset assignment process as specified in clause 1.8.4.4.3 is invoked with the location ( xTb0, yTbO ), and th
tnansform_size trafoSize set equal to nTbS as inputs.

118:4:4.2

>

invoked with the\transform block location ( xTh0, yTh0 + yTbOffset ), the variables nCurrSw and nCurrSh bo
set equal to\nThsS, the variable cldx, the (nThS)x(nTbS) array predSamples, and the (nTbS)x(nTbS) arrgy
resSamples-ds inputs.

D @D

Intra sample prediction

1.8.4.4.2.1  General intra sample prediction

Inputs to this process are:

42

a sample location ( XThCmp, yThCmp ) specifying the top-left sample of the current transform block relative to the

top-left sample of the current picture,

a variable predModelntra specifying the intra prediction mode,

a variable nTbS specifying the transform block size,

a variable cldx specifying the colour component of the current block.
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Outputs of this process are the predicted samples predSamples[ x ][ y ], with x, y = 0..nThS — 1.

The nThS * 4 + 1 neighbouring samples p[ x ][ y ] that are constructed samples prior to the deblocking filter process,

withx =—1,y=-1.nThS*2 —1and x =0..nThS * 2 — 1, y = —1, are derived as follows:
—  The neighbouring location ( XNbCmp, yNbCmp ) is specified by:

(XNbCmp, yNbCmp ) = (XThCmp + X, yThCmp +vy) (1-75)

— The current luma location (XTbY, yTbY ) and the neighbouring luma location (xNbY, yNbY ) are derived as

follows:

(XTbY,yTbY )= (cldx == 0)? (XThCmp, yThCmp ) : ( XTbCmp * SubWidthC, yTbCmp * SubHeightC )

=7

(XNbY, yNbY ) =(cldx == 0) ? (XNbCmp, yNbCmp ) : ( XNbCmp *
SubWidthC, yNbCmp * SubHeightC ) (1-71

luma location ( xCurr, yCurr ) set equal to (XTbY, yThY ) and the neighbouring luma location ( xNbY, yNbY ')
inputs, and the output is assigned to availableN.

- Each sample p[ x ][ y ] is derived as follows:

— If one or more of the following conditions are true, the sample p[ x ][ y ] is marked'as "not available for int
prediction™:

— The variable availableN is equal to FALSE.

—  CuPredMode[ xNbY ][ yNbY ] is not equal to MODE_INTRA.and~constrained_intra_pred_flag is equ
to 1.

— Otherwise, the sample p[ x ][y ] is marked as "available for¢intra prediction™ and the sample at the locatig
(XNbCmp, yNbCmp ) is assigned to p[ x ][ v 1.

/hen at least one sample p[ x ][y ] with x=-1,y =-1.nThS *2y~ 1 and x=0..nThS*2 -1,y = -1 is marked as "n
Jailable for intra prediction” and skip_intra_flag[ xTbCmpqf yTbCmp ] is not equal to 2 or 3, the reference samp
bstitution process for intra sample prediction in cladse’ 8.4.4.2.2 is invoked with the samples p[x][y] wi
=-1,y=-1.nTbS*2-1 and x=0..nThS*2 -1,y =-1, nTbS, and cldx as inputs, and the modified samplg
[ x][y]withx=-1,y=-1.nTbS*2 —1and x =0..nThS * 2 —1, y = —1 as output.

0O T X U 2 <

epending on the value of predModelntra, the foHgwing ordered steps apply:

1. When predModelntra is in the range of 0 to 34, inclusive, intra_smoothing_disabled flag is equal to 0, an
either cldx is equal to 0 or ChromaArrayType is equal to 3, the filtering process of neighbouring samplg

component index cldx as inputs, and the output is reassigned to the sample array p.
2. The intra sample prediction process according to predModelntra applies as follows:

— If predModelntra is equal to INTRA_PLANAR, the corresponding intra prediction mode specified in claug
8.4.4.2.4 is-invoked with the sample array p and the transform block size nTbS as inputs, and the output
the predicted sample array predSamples.

— Otherwise, if predModelntra is equal to INTRA_DC, the corresponding intra prediction mode specified

component index cldx as inputs, and the output is the predicted sample array predSamples.

—~ Otherwise, if predModelntra is in the range of INTRA_ANGULAR2..INTRA_ANGULAR34, tH
corresponding intra prediction mode specified in clause 8.4.4.2.6 is invoked with the intra prediction mod

—| The availability derivation process for a block in z-scan order as specified in clause 6.4.1 is invoked with the current

specified in clause 8.4.4.2.3 is_invoked with the sample array p, the transform block size nTbS and the colodir

clause 8.4.4.255 is invoked with the sample array p, the transform block size nTbS, and the colodir

)

\S

=

>

w I D

w

w

n

D @D

prediviodeintra, the sarmple array p, the transtorim DIOCK SIZe NTDS, and the colour component Index Cldx d

inputs, and the output is the predicted sample array predSamples.

S

— Otherwise, if predModelntra is equal to INTRA_WEDGE, the corresponding intra prediction mode
specified in clause 1.8.4.4.2.2 is invoked with the location (XTbY, yTbY ), the sample array p, and the

transform block size nThS as inputs, and the output is the predicted sample array predSamples.

— Otherwise, if predModelntra is equal to INTRA_CONTOUR, the corresponding intra prediction mode
specified in clause 1.8.4.4.2.3 is invoked with the location (XTbY, yTbY ), the sample array p, and the

transform block size nThS as inputs, and the output is the predicted sample array predSamples.

— Otherwise, if predModelntra is equal to INTRA_SINGLE, the corresponding intra prediction mode
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specified in clause 1.8.4.4.2.4 is invoked with the location (XTbY, yTbY ), the sample array p, and the
transform block size nThS as inputs, and the output is the predicted sample array predSamples.

1.8.4.4.2.2  Specification of intra prediction mode INTRA_WEDGE
Inputs to this process are:

— a luma location (xTh, yTh) specifying the top-left sample of the current transform block relative to the top-left
luma sample of the current picture,

— the neighbouring samples p[ x ][y ], withx=-1,y =—1.nTbS*2—-1and x=0.nThS*2 -1,y =1,

— avariable nThS specifying the transform block size.

Qutput of this process are the predicted samples predSamples[ x ][ y ], with X, y = 0..nThS — 1.
Thhe list WedgePatternTable and the variable NumWedgePattern are specified by the derivation process for a“wedgelgt
pprtition pattern table in clause 1.6.6.
Tlhe partition pattern wedgePattern[ x ][ y ] with x, y = 0..nThS — 1 is derived as follows:

wedgePattern = WedgePatternTable[ Log2( nThS ) ][ wedge_full_tab_idx[ xTb J[yTb]] (1-78)
Tlhe depth sub-block partition DC value derivation and assignment process as specified in clause'l.8.4.4.2.5 is invokdd
with the neighbouring samples p[ x ][ y ], the partition pattern wedgePattern[ x ][ y ], the lumallocation ( xTh, yTb), and
the transform size nTbS as inputs, and the output is assigned to predSamples[ x ][y ].

118.4.4.2.3  Specification of intra prediction mode INTRA_CONTOUR

mputs to this process are:

- a luma location (xTh, yTh) specifying the top-left sample of the curfent transform block relative to the top-lefft
luma sample of the current picture,

— the neighbouring samples p[ x ][y ], withx=-1,y ==1.nThS*2~1and x=0..nThS*2 -1,y =1,

— avariable nTbhS specifying the transform block size.

Q

utput of this process are the predicted samples predSamplesf'x ][ y ], with x, y =0..nTbS — 1.

—

he partition pattern contourPattern[ x ][ y ], with x, y =0..nThS — 1 is derived as follows:

The variable refSamples is set equal to the recanstructed picture sample array S, of the picture TexturePic.
The variable threshVal is derived as follows:

threshVal = ( refSamples[ xTb ]J[\yTh ] + refSamples[ xTb ][ yTb + nThS — 1]
+ refSamples[ XTb + nThS= 1 ][ yTb ] + refSamples[ xTb + nTbS — 1 J[yTb + nThS—11]) >> 2 (1-79)

For x =0..nTbS — 1 and y = 0:;nThS — 1, the following applies:

contourPattern[ x J[y.] = ( refSamples[ xTb + x ][ yTh +y ] > threshVal ) (1-80)
Tlhe depth sub-block partition DC value derivation and assignment process as specified in clause 1.8.4.4.2.5 is invoked
with the neighbouring samples p[ x ][ y ], the partition pattern contourPattern[ x ][ y ], the luma location ( XTh, yTb),

QD

nd the transform size nTbS as inputs, and the output is assigned to predSamples[ x ][ y ].

8.4.4.2.4 _<Specification of intra prediction mode INTRA_SINGLE

nputs te:this process are:

— <& luma location (xTh, yTh) specifying the top-left sample of the current transform block relative to the top-lefft

b camnln Af tha ~lireant naotrn
toc-Sathpre-o e Cuehtpietutes

— the neighbouring samples p[ x ][y ], withx=-1,y =—1.nTbS*2—-1and x=0..nThS*2 -1,y =1,

— avariable nThS specifying the transform block size.

Output of this process are the predicted samples predSamples[ x ][y ], with X, y = 0..nThS — 1.

Depending on the value of skip_intra_mode_idx[ xTb ][ yTb ], the luma location ( XN, yN ) is derived as follows:
— If skip_intra_mode_idx[ xTh ][ yTb ] is equal to 2, (XN, yN ) is set equal to (—1, nThS >> 1).

—  Otherwise (skip_intra_mode_idx[ xTb J[ yTb ] is equal to 3), ( XN, yN ) is set equal to (nThS >> 1,-1).
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The variable singleSampleVal is derived as follows:
— Ifp[ xN ][ yN ] is marked as "available for intra prediction", singleSampleVal is set equal to p[ XN J[ yN ].

— Otherwise (p[XN][yN] is marked as "not available for intra prediction"), singleSampleVal is set equal to
(1 << (BitDepthy —1))

The values of the prediction samples predSamples[ x ][ y ], with X, y = 0..nTbS — 1, are derived as follows:

predSamples[ x ][ y ] = singleSampleVal (1-81)

1.8.4.4.25  Depth sub-block partition DC value derivation and assignment process

|Iﬂputo tU th;a MIULtoo ditT.
— the neighbouring samples p[ x ][y ], withx=-1,y =—-1.nTbS*2—-1and x=0..nThS*2 -1,y =1,

— apartition pattern partitionPattern[ x ][ y ], with x, y = 0..nThS — 1, specifying the sub-block partitions of the’current
prediction block,

- a luma location (xTh, yTh) specifying the top-left sample of the current transform block relative to the top-lefft
luma sample of the current picture,

— avariable nThS specifying the transform block size.

Qutput of this process are the predicted samples predSamples[ x ][y ], with x, y = 0..nThS & 1.

Tlhe variables vertEdgeFlag and horEdgeFlag are derived as follows:
vertEdgeFlag = ( partitionPattern[ 0 ][ 0] != partitionPattern[ nTbS — 1 ][ 07})) (1-8%)
horEdgeFlag = ( partitionPattern[ 0 ][ 0] != partitionPattern[ O ][ nThS ~2']) (1-83)

Tlhe variables dcValBR and dcValLT are derived as follows:

If vertEdgeFlag is equal to horEdgeFlag, the following applies:
— The variable dcValBR is derived as follows:

— If horEdgeFlag is equal to 1, the following applies:

devalBR = ((p[—1][nThbS —1]#pfnThS—-1][-1]) >> 1) (1-84)
—  Otherwise (horEdgeFlag is equal to 0);sthe following applies:

vertAbsDiff = Abs(p[ -1 ][O T—p[-1][nThS*2-11]) (1-8%)

horAbsDiff = Abs(p[ Of=1]—p[nThS*2-1][-11]) (1-86)

dcValBR = ( horAbsBiff > vertAbsDiff ) 2 p[nThS*2—-1][-1]:p[-1][nThS*2-1] (1-87)

— The variable dcValLT-is'derived as follows:

deValLT =(p[-1][0]+p[O][-1]) >> 1 (1-88)

- Otherwise (horEdgeFlag is not equal to vertEdgeFlag), the following applies:
dcValBR =-horEdgeFlag ? p[ -1 ][ nTbS—1]:p[nThS—-1][-1] (1-89)
dcVall=T = horEdgeFlag ? p[ (nTbS—1) >> 1][-1]:p[-1][(nThS—-1) >> 1] (1-90)

—

he predicted sample values predSamples[ x ][ y ] are derived as follows:

— .<Forx in the range of 0 to ( nThS — 1), inclusive, the following applies:

— Foryintherange of 0 to (nThS — 1), inclusive, the following applies:
— The variables predDcVal and dcOffset are derived as follows:
predDcVal = ( partitionPattern[ x ][y ] = = partitionPattern[0][0]) ? dcValLT : dcValBR (1-91)

dcOffset = DcOffset[ xTh ][ yTb ][ partitionPattern[ x ][y 1] (1-92)
— If DItFlag[ nuh_layer_id ] is equal to 0, the following applies:
predSamples[ x ][ y ] = predDcVal + dcOffset (1-93)

—  Otherwise (DItFlag[ nuh_layer_id ] is equal to 1), the following applies:
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predSamples[ x ][ y ] = DItldxToVal[ Cliply( DItValToldx[ predDcVal ] + dcOffset ) ] (1-94)

1.8.4.4.3 Depth DC offset assignment process
Inputs to this process are:

— aluma location ( xTh, yTb) specifying the top-left luma sample of the current transform block relative to the top-
left luma sample of the current picture,

— avariable nTbS specifying the transform block size.

Output of this process is a modified reconstructed picture S, before deblocking filtering.

I: ~H +la. 1 £l L -l PN i YN ralal PAPAW /N | + <l £o11
CHCTIUTTY Ul e varut UT T Tdyl muri_raycr__ 11U, Ui vadirtauit ut v adr 1o UTTTVEU do TUTTUVVOS.

If DItFlag[ nuh_layer _id ] is equal to 0, dcVal is set equal to DcOffset[ xTh ][ yTb ][ 0 ].

Otherwise (DItFlag[ nuh_layer _id ] is equal to 1), dcVal is derived as follows:
dcPred = (S [XTb][yThb ]+ S [XTh][ yTb+nThS—-1]+

SUUXThb+nThS—1][yTh]+ S [XTh+nThS—-1][yTb+nThS—-1]+2) >> 2 (1-9%)
dcVal = DitldxToVal[ Cliply( DltValToldx[ dcPred ] + DcOffset[ xTh ][ yTb ][ 0] ) ] 5.dCPred (1-96)

For x, y = 0..nThS — 1, the variable S, [ x ][ y ] is modified as follows:
SUI[XTb+x][yTb+y]=Cliply(S [xTb+x][yTb+y]+dcVal) (1-97)

118.5 Decoding process for coding units coded in inter prediction mode

8.5.1  General decoding process for coding units coded in inter predi¢tion’'mode

nputs to this process are:

a luma location ( xCb, yCb ) specifying the top-left sample of the-ctrrent luma coding block relative to the top-lefft
luma sample of the current picture,

—| avariable log2CbSize specifying the size of the current coding block.

utput of this process is a modified reconstructed picturebefore deblocking filtering.

=)

he derivation process for quantization parameterssas specified in clause 8.6.1 is invoked with the luma locatig
XCh, yCb ) as input.

d
T
(
Tlhe variable nChS, is set equal to 1 << log2CbSize. When ChromaArrayType is not equal to 0, the variable nCbhSw¢
S
(
T

S
bt equal to (1 << log2CbSize.)/>SubWidthC and the variable nCbShc is set equal 0
1 << log2ChSize ) / SubHeightC.
he decoding process for coding units-Coded in inter prediction mode consists of following ordered steps:
1. When DisparityDerivationFlag is equal to 1, the following applies:
— If DepthFlag is equal to 0, the derivation process for a disparity vector for texture layers as specified {n
clause 1.85:5's invoked with the luma location ( xCb, yCb ) and the coding block size nCbS,_ as inputs.
— Othenwise (DepthFlag is equal to 1), the derivation process for a disparity vector for depth layers s

specified in clause 1.8.5.6 is invoked with the luma location ( xCh, yCh ) and the coding block size nCb$,
as-ihputs.

(¢

2._<Fhe inter prediction process as specified in clause 1.8.5.2 is invoked with the luma location ( XCh, yCb ) and th
luma coding block size log2ChSize as inputs, and the output is the array predSamples, and, whg
ChromaArrayType is not equal to 0, the arrays predSamplescy, and predSamplesc,.

>

3. The decoding process for the residual signal of coding units coded in inter prediction mode specified in
clause 1.8.5.4 is invoked with the luma location ( xCh, yCbh) and the luma coding block size log2CbhSize as
inputs, and the outputs are the array resSamples, and, when ChromaArrayType is not equal to 0, the arrays
resSamplescy, and resSamplesc;.

4. The reconstructed samples of the current coding unit are derived as follows:

— The picture construction process prior to in-loop filtering for a colour component as specified in
clause 8.6.7 is invoked with the luma coding block location ( XCh, yCb ), the variable nCurrSw set equal to
nChS,, the variable nCurrSh set equal to nCbS,, the variable cldx set equal to 0, the (nCbS_)x(nChS,) array
predSamples set equal to predSamples,, and the (nCbS, )x(nCbS.) array resSamples set equal to
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resSamples, as inputs.

— When ChromaArrayType is not equal to 0, the picture construction process prior to in-loop filtering for a
colour component as specified in clause 8.6.7 is invoked with the chroma coding block location
( XCb / SubWidthC, yCb / SubHeightC ), the variable nCurrSw set equal to nCbSwg, the variable nCurrSh
set equal to nCbShc, the variable cldx set equal to 1, the (nCbSw¢)x(nCbShc¢) array predSamples set equal
to predSamplescy,, and the (nCbSwc)x(nChbShc) array resSamples set equal to resSamplescy, as inputs.

— When ChromaArrayType is not equal to 0, the picture construction process prior to in-loop filtering for a
colour component as specified in clause 8.6.7 is invoked with the chroma coding block location
(XCb / SubWidthC, yCb / SubHeightC ), the variable nCurrSw set equal to nCbhSwg, the variable nCurrSh
set equal to nCbhShc , the variable cldx set equal to 2, the (nCbSwc)x(nChShc) array predSamples set equal

—

S -

—

mputs to this process are:

to predSamplesc,, and the (nChSwc)x(nChShc) array resSamples set equal to resSamplesc, as inputs.

8.5.2 Inter prediction process
he specifications in clause 8.5.2 apply with the following modification:

All invocations of the process specified in clause 8.5.3 are replaced with invocations of the process specified
clause 1.8.5.3.

=]

8.5.3  Decoding process for prediction units in inter prediction mode

8.5.3.1 General

a luma location ( xCb, yCb ) specifying the top-left sample of the current luma’coding block relative to the top-left
luma sample of the current picture,

a luma location ( xBl, yBI ) specifying the top-left sample of the currentiima prediction block relative to the top-lejft
sample of the current luma coding block,

a variable nCbS specifying the size of the current luma codingblock,
a variable nPbW specifying the width of the current luma‘prediction block,
a variable nPbH specifying the height of the current luma prediction block,
a variable partldx specifying the index of the cutrent prediction unit within the current coding unit.
utputs of this process are:
an (nCbS_)x(nCbS,) array predSamples.of luma prediction samples, where nCS,_ is derived as specified below,

when ChromaArrayType is not equal to 0, an (nCbhSwc)x(nChShe) array predSamplesc, of chroma predictig
samples for the component Ch, where nCbhSwc and nChSh¢ are derived as specified below,

=)

when ChromaArrayType .istnot equal to 0, an (nCbSwc)x(nChShc) array predSamplesc, of chroma predictig
samples for the componént)Cr, where nCbhSwc and nChShc are derived as specified below.

=)

he variable nCbS,_ is setiequal to nCbS. When ChromaArrayType is not equal to 0, the variable nChSwec is set equal
CbS / SubWidthC afnd)the variable nChShc is set equal to nCbS / SubHeightC.

o

he decoding process for prediction units in inter prediction mode consists of the following ordered steps:

1. Thederivation process for motion vector components and reference indices as specified in clause 1.8.5.3.2
inveked with the luma coding block location ( xCh, yCb ), the luma prediction block location ( xBlI, yBI ), t
luma coding block size block nChS, the luma prediction block width nPbW, the luma prediction block heig

—~ D »

nPbH, and the prediction unit index partldx as inputs, and the luma motion vectors mvL0 and mvL1, whgn
flag

subPbMotionFlag as outputs.

2. Depending on the value of subPbMotionFlag and DbbpFlag[ xCb ][ yCb ], the following applies:

— If both subPbMotionFlag and DbbpFlag[ xCb ][ yCb ] are equal to 0, the decoding process for inter sample
prediction as specified in clause 1.8.5.3.3.1 is invoked with the luma coding block location ( xCh, yCb ), the
luma prediction block location ( xBl, yBI), the luma coding block size block nCbS, the luma prediction
block width nPbW, the luma prediction block height nPbH, the luma motion vectors mvL0 and mvL1,
when ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO and mvCL1, the reference
indices refldxLO and refldxL1, and the prediction list utilization flags predFlagL0 and predFlagLl as
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inputs, and the inter prediction samples (predSamples) that are an (nCbhS,)x(nCbS,) array predSamples, of
prediction luma samples and, when ChromaArrayType is not equal to 0, two (nCbSwc)x(nCbShc) arrays
predSamplesc, and predSamplesc, of prediction chroma samples, one for each of the chroma components
Cb and Cr, as outputs.

— Otherwise, if subPbMotionFlag is equal to 1, the decoding process for inter sample prediction for
rectangular sub-block partitions as specified in clause 1.8.5.3.4 is invoked with the luma coding block
location (xCb, yCb ), the luma prediction block location ( xBI, yBl), the luma coding block size block
nChbsS, the luma prediction block width nPbW, and the luma prediction block height nPbH as inputs, and the
inter prediction samples that are an (nCbS_)x(nCbS,) array predSamples, of prediction luma samples and,
when ChromaArrayType is not equal to 0, two (nCbhSwc)x(nChShc) arrays predSamplesc, and

outputs.
— Otherwise (DbbpFlag][ xCb ][ yCbh] is equal to 1), the decoding process for inter sample prediction for
depth predicted sub-block partitions as specified in clause 1.8.5.3.5 is invoked with the luma cedirig blogk
location ( xCh, yChb ), the luma coding block size nChS, the luma motion vectors mvLO andhmvL1, whgn
ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO and mvCL1, theseference indicgs
refldxLO and refldxL1, the prediction list utilization flags predFlagLO and predFlagl %, "and the variable
partldx as inputs, and the inter prediction samples that are an (nCbhS_)x(nCbS,)pafray predSamples_ ¢f
prediction luma samples and, when ChromaArrayType is not equal to 0, two (ACbSwc)x(nChShc) arrays
predSamplesc, and predSamplesc, of chroma prediction samples, one for eaeh of the chroma componengs
Cb and Cr, as outputs.

Hor use in derivation processes of variables invoked later in the decoding process, the-following assignments are mag
for x = xBl..xBl + nPbW — 1 and y = yBIl..yBl + nPbH — 1:

MvLO[ XCb + x ][ yCb + y ] = subPbMotionFlag ? SubPbArrayMvLO[ xCb#+ x J[yCb +y ] : mvLO (1-98)
MvL1[ xCb + x ][ yCb + y ] = subPbMotionFlag ? SubPbArrayMvi2[\xCb + x [[yCb +y ] : mvL1 (1-99)

RefldxLO[ xCb + x ][ yCb + y ] = subPbMotionFlag ?
SubPbArrayRefldxLO[ xCh + x ][ yCb +y ] : refldxLO (1-100)

RefldxL1[ xCb + x ][ yCb + y ] = subPbMotionFlag ?
SubPbArrayRefldxL1[ xCb + x ][ yCb +y ] : refldxL1 (I-101)

PredFlagLO[ xCb + x ][ yCb + y ] = subPbMotianFlag ?
SubPbArrayPredFlagLO[ xCb + x J[yCb +y ] : predFlagLO (1-10%

PredFlagL1[ xCb + x ][ yCb + y ] = subPhMotionFlag ?
SubPbArrayPredFlagL1[ XCb + x J[yCb +y ] : predFlagL1 (I-108)

D

~

118.5.3.2 Derivation process for motion vector components and reference indices

8.5.3.2.1  General

nputs to this process are:

—| a luma location (X€b; yCh ) of the top-left sample of the current luma coding block relative to the top-left luma
sample of the current picture,

- aluma location ( xBl, yBI) of the top-left sample of the current luma prediction block relative to the top-left samp
of the cutrent luma coding block,

[¢]

- avariable nCbS specifying the size of the current luma coding block,

— .<{two'variables nPbW and nPbH specifying the width and the height of the luma prediction block,

— avariable partldx specifying the index of the current prediction unit within the current coding unit.

Outputs of this process are:

— the luma motion vectors mvLO and mvL1,

— when ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO and mvCL1,

— the reference indices refldxL0 and refldxL1,

— the prediction list utilization flags predFlagL0 and predFlagL1,

— the flag subPbMotionFlag specifying, whether specifying whether the current PU is coded using sub-block
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partitions.

Let ( xPb, yPb) specify the top-left sample location of the current luma prediction block relative to the top-left luma
sample of the current picture where xPb = xCb + xBIl and yPb = yCb + yBI.

Let the variables currPic and LX be the current picture and RefPicListX, with X being 0 or 1, of the current picture,
respectively.

The function LongTermRefPic( aPic, aPb, refldx, LX), with X being 0 or 1, is defined as follows:

— If the picture with index refldx from reference picture list LX of the slice containing prediction block aPb in the
picture aPic was marked as "used for long-term reference" at the time when aPic was the current picture,
LongTermRefPic( aPic, aPb, refldx, LX) isequalto 1

- Otherwise, LongTermRefPic( aPic, aPb, refldx, LX) is equal to 0.
Tlhe variables vspMcFlag, ivMcFlag, and subPbMotionFlag are set equal to O.
F

[¢]

or the derivation of the variables mvLO and mvL1, refldxLO and refldxL1, as well as predFlagL0 and predFlagL1, th
following applies:

- If merge_flag[ xPb ][ yPb ] is equal to 1, the derivation process for luma motion vectors for merge' mode as specifig
in clause 1.8.5.3.2.7 is invoked with the luma location (xChb, yCb ), the luma location (XPb, yPb), the variable
nChS, nPbW, nPbH, and the partition index partldx as inputs, and the output being the fuma motion vectors mvL
mvL1, the reference indices refldxLO0, refldxL1, the prediction list utilization flags predFlagL0 and predFlagL1, th
flag ivMcFlag, the flag vspMcFlag, and the flag subPbMotionFlag.

—| Otherwise, for X being replaced by either 0 or 1 in the variables predFlagLXmvLX, and refldxLX, in PRED_LX,
and in the syntax elements ref_idx_IX and MvdLX, the following applies:

D = »n O

1. The variables refldxLX and predFlagLX are derived as follows:
— Ifinter_pred_idc[ xPb ][ yPb ] is equal to PRED. LLX or PRED_BlI,

refldxLX = ref_idx_IX[ xPb ][ yPb ] (1-104)
predFlagLX =1 (1-10%)
— Otherwise, the variables refldxLX and predFlagL X are specified by:
refldxLX = -1 (1-106)
predFlagLX = 0 (1I-107)
2. The variable mvdLX is derived-as follows:
mvdLX[ 0] =MvdLX[xPb][yPb][ 0] (1-108)
mvdLX[1T=MvdLX[xPb][yPb][1] (1-109)

3. When predFlagt X" is equal to 1, the derivation process for luma motion vector prediction
clause 1.8.5.3.2.31s invoked with the luma coding block location ( xCb, yCb ), the coding block size nCb$
the luma prediction block location ( xPb, yPb ), the variables nPbW, nPbH, refldxLX, and the partitig
index partldx as inputs, and the output being mvpLX.

=]

>

4. When.predFlagLX is equal to 1, the luma motion vector mvLX is derived as follows:

ULX[0]=(mvpLX[ 0]+ mvdLX[ 0]+ 2%) % 2'° (1-110)
mvLX[0]=(uLX[0] >= 2") 2 (uLX[0]—-2"):uLX[0] (1-111)
ULX[1]= (mvpLX[ 1]+ mvdLX[ 1]+ 2%) 9% 2® (1-11%)
mvLX[1]=(uLX[1] >= 2") 2 (uLX[1]-2%):uLX[1] (1-113)
NOTE — The resulting values of mvLX[ 0] and mvLX[ 1] as specified above will always be in the range of —2'° to 2®° -1,

inclusive.

When ChromaArrayType is not equal to 0 and predFlagLX, with X being 0 or 1, is equal to 1, the derivation process for
chroma motion vectors in clause 8.5.3.2.10 is invoked with mvLX as input, and the output being mvCLX.

For use in derivation processes of variables invoked later in the decoding process, the following assignments are made
for x = xPb..(xPb + nPbW — 1), y = yPb..(yPb + nPbH — 1):

IvMcFlag[ x ][ y ] = ivMcFlag (1-114)
VspMcFlag[ x ][ y ] = vspMcFlag (1-115)
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1.8.5.3.2.2  Derivation process for an initial merge candidate list

The specifications in clause 8.5.3.2.2 apply with the following modifications:

Steps 9 and 10 are removed.

"When slice_type is equal to B, the derivation process for combined bi-predictive merging candidates" is replaced
with "When slice_type is equal to B and numCurrMergeCand is less than 5, the derivation process for combined bi-
predictive merging candidates".

"derivation process for merging candidates from neighbouring prediction unit partitions in clause 8.5.3.2.3" is
replaced with "derivation process for merging candidates from neighbouring prediction unit partitions in
clause 1.8.5.3.2.3"

— -

8.5.3.2.3  Derivation process for spatial merging candidates

he specifications in clause 8.5.3.2.3 applywith the following modifications and additions:

>

"temporal luma motion vector prediction in clause 8.5.3.2.8 is invoked" is replaced with "temporal luma motig
vector prediction in clause 1.8.5.3.2.5 is invoked".

The outputs of the process are replaced with:

— the modified luma location ( xPb, yPb ) of the top-left sample of the current luma prediction block relative to t
top-left luma sample of the current picture,

[¢]

— the variables nPbW and nPbH specifying the modified width and the height of the luma-prediction block,

— the modified variable partldx specifying the modified index of the current prediction unit within the current
coding unit,

@D

— the original luma location ( xOrigP, yOrigP ) of the top-left sample of the curyent luma prediction block relativ
to the top-left luma sample of the current picture,

— the variables nOrigPbW and nOrigPbH specifying the original width and the height of the luma predictig
block,

— the merging candidate list, mergeCandList,

>

— the luma motion vectors mvLON and mvL1N, with N being-replaced by all elements of mergeCandL.ist,

— the reference indices refldxLON and refldxL1N, witi\N being replaced by all elements of mergeCandList,

=4

— the prediction list utilization flags predFlagLON ‘and predFlagL1N, with N being replaced by all elements
mergeCandList.

The function differentMotionLoc(.xN;, yN, xM ,yM ) is specified as follows:

— If one or more of the—following conditions are true, for X in the range of 0 to 1, inclusiv
differentMotionLoc(xN;-yN ,xM ,yM ) is set equal to 1:

—  PredFlagLX[ xN ][ yN ] is not equal to PredFlagLX[ xM ][ yM ].
- MVLX[NV][ yN ] is not equal to MVLX[ xM ][ yM ].
—  RefldxEX[ xN ][ yN ] is not equal to RefldxLX[ xM J[yM ].

D

— Othérwise, differentMotionLoc( xN, yN, XM ,yM ) is set equal to 0.

"theprediction units covering the luma locations ( XNbA;, yNbA; ) and ( xNbB,, yNbB; ) have the same motid
vectors and the same reference indices" is replaced with "differentMotionLoc( XNbA;, yNbA,, XNbB;, yNbB; )
equal to 0".

w 35

50

"the prediction units covering the luma locations ( XNbBy, yNbB; ) and ( xNbB,, yNbB;) have the same motion
vectors and the same reference indices" is replaced with "differentMotionLoc( xNbB,, yNbB;, XNbBy, yNbBy ) is
equal to 0".

"the prediction units covering the luma locations ( XNbA;, yNbA;) and ( XNbA,, yNbAy ) have the same motion
vectors and the same reference indices" is replaced with "differentMotionLoc( XNbA;, yNbA;, XNbA,, YNbA, ) is
equal to 0".

"prediction units covering the luma locations ( XNbA;, yNbA; ) and ( xNbB,, yNbB, ) have the same motion vectors
and the same reference indices" is replaced with "differentMotionLoc( XNbA;, yNbA, XNbB,, yNbB, ) is equal to
0"
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— "the prediction units covering the luma locations ( XNbB;, yNbB; ) and ( xNbB,, yNbB, ) have the same motion
vectors and the same reference indices” is replaced with "differentMotionLoc( xNbB,, yNbB;, XNbB,, yNbB, ) is
equal to 0".

1.8.5.3.2.4  Derivation process for luma motion vector prediction
The specifications in clause 8.5.3.2.6 apply with the following modifications:

— "temporal luma motion vector prediction in clause 8.5.3.2.8 is invoked" is replaced by "temporal luma motion vector
prediction in clause 1.8.5.3.2.5 is invoked".

1.8.5.3.2.5  Derivation process for temporal luma motion vector prediction

I||1puts to this process are:

- aluma location ( xPb, yPb) specifying the top-left sample of the current luma prediction block relative to the top-
left luma sample of the current picture,

- two variables nPbW and nPbH specifying the width and the height of the luma prediction block,

— areference index refldxLX, with X being 0 or 1.

Q

utputs of this process are:

the motion vector prediction mvLXCol,

the availability flag availableFlagLXCol.

—

he variable currPb specifies the current luma prediction block at luma location (XPB;yPb ).

—

he variables mvLXCol and availableFlagLXCol are derived as follows:

o

If slice_temporal_mvp_enabled flag is equal to 0, both components of mvLXCol are set equal to O an
availableFlagLXCol is set equal to 0.

Otherwise, the following ordered steps apply:

1. The bottom right collocated motion vector is derived.a$ follows:
XColBr = xPb + nPbW (1-11¢
yColBr = yPb + nPbH (1-117)

— If yPb >> CtbLog2SizeY isy(equal to yColBr >> CtbLog2SizeY, yColBr is less thg
pic_height_in_luma_samples and,xColBr is less than pic_width_in_luma_samples, the following applies:

~

>

- The luma location (xColPb, yColPb) is set equal 0
((xColBr >> 4) <5 4, (yColBr >> 4) << 4),

— The variable .colPb specifies the luma prediction block covering the modified location given Hy
(xColPb, y€alPb ) inside the collocated picture specified by ColPic.

— Depending-on merge_flag[ xPb ][ yPb ], the following applies:

—_.Ufhmerge_flag[ xPb ][ yPb ] is equal to O, the derivation process for collocated motion vectors §
specified in clause 8.5.3.2.9 is invoked with currPb, colPb, ( xColPb, yColPb ) and refldxLX 4
inputs, and the output is assigned to mvLXCol and availableFlagLXCol.

w n

— Otherwise (merge_flag[ xPb ][ yPb ] is equal to 1), the derivation process for collocated motid
vectors for merge mode as specified in clause 1.8.5.3.2.6 is invoked with currPb, colPb
(xColPb, yColPb) and refldxLX as inputs, and the output is assigned to mvLXCol an
availableFlagL XCol.

>

o

—  Otherwise, both components of mvLXCol are set equal to 0 and availableFlagLXCol is set equal to 0.
2. When availableFlagLXCol is equal to 0, the central collocated motion vector is derived as follows:
XColCtr =xPb + (nPbW >> 1) (1-118)
yColCtr =yPb + (nPbH >> 1) (1-119)
—  The luma location ( xColPb, yColPb ) is set equal to ( ( xColCtr >> 4) << 4, (yColCtr >> 4) << 4).

— The variable colPb specifies the luma prediction block covering the modified location given by
( xColPb, yColPb ) inside the collocated picture specified by ColPic.
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— Depending on merge_flag[ xPb ][ yPb ], the following applies:

— If merge_flag[ xPb ][ yPb] is equal to O, the derivation process for collocated motion vectors as
specified in clause 8.5.3.2.9 is invoked with currPb, colPb, ( xColPb, yColPb ) and refldxLX as inputs,
and the output is assigned to mvLXCol and availableFlagLXCol..

— Otherwise (merge_flag[ xPb ][ yPb ] is equal to 1), the derivation process for collocated motion vectors
for merge mode as specified in clause 1.8.5.3.2.6 is invoked with currPb, colPb, ( xColPb, yColPb ) and
refldxLX as inputs, and the output is assigned to mvLXCol and availableFlagLXCol.

8.5.3.2.6  Derivation process for collocated motion vectors for merge mode

Q

- =0T = -

nuts to this nrocess are:
Lad Lad

a variable currPb specifying the current prediction block,
a variable colPb specifying the collocated prediction block inside the collocated picture specified by ColPic,

a luma location ( xColPb, yColPb ) specifying a sample inside the collocated luma prediction blockyspecified y
colPb relative to the top-left luma sample of the collocated picture specified by ColPic,

a reference index refldxL X, with X being 0 or 1.
utputs of this process are:

the motion vector prediction mvLXCol,

the availability flag availableFlagLXCol.

he arrays predFlagLOCol[ x ][y ], mvLOCol[ x ][y ], and refldxLOCol[ x J[y'].are set equal to PredFlagLO[ X J[ V||
IVLO[ x ][y ], and RefldxLO[ x ][y ], respectively, of the collocated picture specified by ColPic, and the array
fedFlagL1Col[ x]J[y], mvL1Col[x][y], and refldxL1Col[x][yI\‘afe set equal to PredFlagL1[ x][ VY]l
IvL1[ x ][y ], and RefldxL1[ x ][y ], respectively, of the collocated picture specified by ColPic.

w

he variables mvLXCol and availableFlagLXCol are derived as follows:

o

If colPb is coded in an intra prediction mode, both components of mvLXCol are set equal to 0 an
availableFlagLXCol is set equal to 0.

Otherwise, the following applies:

— The motion vector mvCol, the reference index refldxCol, and the reference list identifier listCol are derived 4
follows:

— If predFlagLOCol[ xColPb ][ y€oIPb] is equal to 0, mvCol, refldxCol, and listCol are set equal
mvL1Col[ xColPb ][ yColPh ], refldxL1Col[ xColPb ][ yColPb ], and L1, respectively.

—  Otherwise, if predFlagltOCol[ xColPb ][ yColPb ] is equal to 1 and predFlagL1Col[ xColPb ][ yColPb ]
equal to 0, mveEol; refldxCol, and listCol are set equal to mvLOCol[ xColPb ][ yColPb]l
refldxLOCol[ x€olPb ][ yColPb ], and LO, respectively.

w

o

w

—  Otherwise (predFlagL0Col[ xColPb ][ yColPb] is equal to 1 and predFlagL1Col[ xColPb ][ yColPb] |Js
equal to 1)\the following assignments are made:
- Jf_NoBackwardPredFlag is equal to 1, mvCol, refldxCol, and listCol are set equal {o

mvLXCol[ xColPb ][ yColPb ], refldxLXCol[ xColPb ][ yColPb ], and LX, respectively.
+ Otherwise, mvCol, refldxCol, and listCol are set equal to mvLNCol[ xColPb ][ yColPb||

—_ =

5

refldXLNCol[ xColPb ][ yColPb], and LN, respectively, with N being the value
collocated_from_I0_flag.
= The motion vector mvEXCotant avaitabteFtag X Cotare terivetas fottows:
— The variables curLtFlag and colLtFlag are derived as follows:
curLtFlag = LongTermRefPic( CurrPic, currPb, refldxLX, LX) (1-120)
colLtFlag = LongTermRefPic( ColPic, colPb, refldxCol, listCol ) (1-121)

—  When curLtFlag is not equal to colLtFlag and AltRefldxLX is not equal to —1, the variables AltRefFlagL X,
refldxLX, and curLtFlag are modified as follows:

AltRefFlagLX = 1 (1-122)
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refldxLX = AltRefldxLX (1-123)
curLtFlag = LongTermRefPic( CurrPic, currPb, refldxLX, LX) (1-124)
—  The motion vector mvLXCol is modified as follows:

— If curLtFlag is not equal to colLtFlag, both components of mvLXCol are set equal to 0 and
availableFlagLXCol is set equal to 0.

— Otherwise, the variable availableFlagLXCol is set equal to 1, refPicListCol[ refldxCol ] is set to be the
picture with reference index refldxCol in the reference picture list listCol of the slice containing
prediction block colPb in the collocated picture specified by ColPic, and the following applies:

o -

hmple of the current luma.prediction block relative to the top-left luma sample of the current picture.

nputs to this process are:

— I'hevarianles COIDITT and currbIiiT are set equal to U and modified as Tollows.

— If curLtFlag is equal to 0, the following applies:

colDiff = DiffPicOrderCnt( ColPic, refPicListCol[ refldxCol ]) (1-12%)

currDiff = DiffPicOrderCnt( CurrPic, RefPicListX[ refldxLX ]) (1-12¢)

— Otherwise (curLtFlag is equal to 1), when IvMvScalEnabledFlag is equal to 1, the followir]g
applies:

colDiff = ViewldVal( ColPic ) — ViewldVal( refPicListCol[ refldxCol ]) (1-127)

currDiff =ViewldVal( CurrPic ) — ViewldVal( RefPicListX[ refldxLX]) (1-128)

— Depending on the values of colDiff and currDiff, the following-applies:

— If colDiff is equal to currDiff, or colDiff is equal te 0,'or currDiff is equal to 0, mvLXCol |s
derived as follows:
mvLXCol = mvCol (1-129)
— Otherwise, mvLXCol is derived as a scaled-Version of the motion vector mvCol as follows:
tx = (16384 + (Abs(td) >> 4))7td (1-130)
distScaleFactor = Clip3( —4096, 4095, (tb *tx +32) >> 6) (1-131)
mvLXCol = Clip3( —32768, 32767, Sign( distScaleFactor * mvCol ) *
( (Abs( distScaleFactor * mvCol ) + 127 ) >> 8)) (1-132)
where td and tb are derived as follows:
td = Clip3(.%128, 127, colDiff) (1-133)
tb = Clip3(—128, 127, currDiff ) (1-134)

8.5.3.2.7  Derivation process.for luma motion vectors for merge mode

his process is only invoked“when merge flag[ xPb ][ yPb ] is equal to 1, where ( xPb, yPb) specifies the top-left

a luma location ( xCbh, yCh ) of the top-left sample of the current luma coding block relative to the top-left luma
sample-ofithe current picture,

a Juma location ( xPb, yPb ) of the top-left sample of the current luma prediction block relative to the top-left luma
sample of the current picture,

g variapte e S spetifyimythe size of theturrerntturma codingbioctk;
two variables nPbW and nPbH specifying the width and the height of the luma prediction block,

a variable partldx specifying the index of the current prediction unit within the current coding unit.

Outputs of this process are:

the luma motion vectors mvLO and mvL1,
the reference indices refldxL0 and refldxL1,

the prediction list utilization flags predFlagL0 and predFlagL1,
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the flag ivMcFlag specifying whether the current PU is coded using an inter-view predicted merge candidate,

the flag vspMcFlag specifying whether the current PU is coded using the view synthesis prediction merge candidate,

the flag subPbMotionFlag specifying whether the current PU is coded using sub-block partitions.

The function differentMotion( N, M) is specified as follows:

If one or more of the following conditions are true, for X in the range of 0 to 1, inclusive, differentMotion( N, M ) is
set equal to 1:

predFlagLXN is not equal to predFlagLXM.

Otherwise, differentMotion( N, M) is set equal to 0.
he variables AltRefFlagL0 and AltRefFlagL1 are set equal to 0.

T
Tlhe motion vectors mvLO and mvL1, the reference indices refldxL0 and refldxL1, and the prediction-utilization flag
predFlagL0 and predFlagL1 are derived by the following ordered steps:

1.

myv L XN is not nqlml tomvl XM

refldxLXN is not equal to refldxLXM.

The derivation process for an initial merge candidate list as specified in clause 1.8/5.3:2.2 is invoked with tf
luma location ( xCb, yCb ), the luma location ( xPb, yPb ), the variables nChS, nBbW, nPbH, and the partitidg
index partldx as inputs, and the outputs being a modified luma location ( xPb,yPb ), the modified variablg
nPbW and nPbH, the modified variable partldx, the luma location ( xOrigP;:yOrigP ), the variables nOrigPb
and nOrigPbH, the merging candidate list initMergeCandL.ist, the luma iotion vectors mvLON and mvL1N, th
reference indices refldxLON and refldxL1N, and the prediction- list” utilization flags predFlagLON an
predFlagL1N, with N being replaced by all elements of initMergeCandList.

For N being replaced by A;, By, Bo, Ag and B,, the following applies:
— If Nis an element in initMergeCandL.ist, availableFlagN.is set equal to 1.
—  Otherwise (N is not an element in initMergeCandL.ist), availableFlagN is set equal to 0.

Depending on the values of IvDiMcEnabledklag, DispAvailFlag, and IlluCompFlag[ xCb][yCb], th
following applies:

— If IvDiMcEnabledFlag is equal to 0, DispAvailFlag is equal to 0, or HluCompFlag[ xCb ][ yCb ] is equal
1, the flags availableFlaglV and availableFlaglVShift are set equal to 0.

—  Otherwise (IvDiMcEnabledFlagits equal to 1, DispAvailFlag is equal to 1, and IlluCompFlag[ xCb ][ yCb
is equal to 0), the derivation process for inter-view predicted merging candidates as specified
clause 1.8.5.3.2.8 is invoked with the luma location ( xPb, yPb), and the variables nPbW and nPbH
inputs, and the availability flags availableFlaglVV and availableFlaglVVShift, the prediction list utilizatig
flags predFlagL X1V and predFlagLXIVShift, the reference indices refldxLXIV and refldxLXIVShift, ar]
the motion vectors mvLXIV and mvLXIVShift (with X in the range of 0 to 1, inclusive) as outputs.

Depending on the value of TexMcEnabledFlag, the texture merging candidate is derived as follows:
- If TexMeEnabledFlag is equal to 0, the variable availableFlagT is set equal to 0.
—  Otherwise (TexMcEnabledFlag is equal to 1), the following applies:

~ The derivation process for sub-block partition motion vectors for an inter-layer predicted mergin
candidate as specified in clause 1.8.5.3.2.9 is invoked with the luma location ( xPb, yPb ), the variablg
nPbW and nPbH, and the merging candidate indicator N equal to T as inputs, and the predictig

O D << wn DO D

w

@D

o

S5 DO wnwQ

utilization flag predFlagLXT, the reference index refldxLXT, and the motion vector mvLXT (with X

54

the range of 0 to 1, inclusive) as outputs.
— The flag availableFlagT is set equal to ( predFlagLOT || predFlagLlT).
Depending on the values of IvDiMcEnabledFlag, DispAvailFlag, and DepthFlag, the following applies:

— If lvDiMcEnabledFlag is equal to O, DispAvailFlag is equal to 0, or DepthFlag is equal to 1, the flags

availableFlagDlI and availableFlagDIShift are set equal to 0.

—  Otherwise (IvDiMcEnabledFlag is equal to 1, DispAvailFlag is equal to 1, and DepthFlag is equal to 0), the

derivation process for disparity information merging candidates as specified in clause 1.8.5.3.2.12

is

invoked with the luma location (xPb, yPb), and the variables nPbW and nPbH as inputs, and the
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availability flags availableFlagDl and availableFlagDIShift, the prediction list utilization flags
predFlagLXDI and predFlagLXDIShift, the reference indices refldxLXDI and refldxLXDIShift, and the
motion vectors mvLXDI and mvLXDIShift (with X in the range of 0 to 1, inclusive) as outputs.

6. Depending on the values of VspMcEnabledFlag, DispAvailFlag, [IHluCompFlag[ xCb][yCb],
iv_res_pred_weight_idx[ xCb ][ yCb ], and DbbpFlag[ xCb ][ yCb ], the following applies:

— If one or more of the following conditions are true, the flag availableFlagVSP is set equal to 0:
— VspMcEnabledFlag is equal to 0.
— DispAvailFlag is equal to 0.

— IuCompFIag[ XCb J[ YCP [ 15 equat to L.
— iv_res_pred_weight_idx[ xCb ][ yCb ] is not equal to 0.
— DbbpFlag[ xCb J[ yCb ] is equal to 1.

— Otherwise, the derivation process for a view synthesis prediction merging candidate as”specified
clause 1.8.5.3.2.13 is invoked with the luma locations ( xPb, yPb) and the variables nPOW and nPbH 3
inputs, and the availability flag availableFlagVSP, the prediction list utilization flagpredFlagLXVSP, th
reference index refldxLXVSP, and the motion vector mvLXVSP (with X in the range of 0 to 1, inclusivg
as outputs.

@ w»n S

~

7. The merging candidate list extMergeCandList is constructed as follows:

i=0

if( availableFlagT )
extMergeCandList[ i++]=T

if( availableFlaglVvV && (lavailableFlagT || differentMotion(/T, 1V )))
extMergeCandList[ i++] = IV

N = DepthFlag ? T : IV

if( availableFlagA; && (l'availableFlagN || differentMotion( N, A;)))
extMergeCandList[ i++ ] = A;

if(availableFlagB; && (lavailableFlagN || differentMotion( N, B;)))
extMergeCandList[ i++] =B,

if(availableFlagVSP && (lavailableFlagAr || 'VspMcFlag[ xPb —1][yPb+nPbH-1]) &&
i < MaxNumMergeCand )
extMergeCandList[ i++ ] = VSP

if( availableFlagBy )
extMergeCandList[ i++ ] =B, (1-13%)

if( availableFlagDl && ('availableFlagA,; || differentMotion( Ay, DI)) &&
('availableFlagB; | | differentMotion( By, DI)) && (i <MaxNumMergeCand))
extMergeCandList[\i++ ] = DI

if( availableFlagAy (&& i < MaxNumMergeCand )
extMergeCangList[ i++] = Ag

if(availableFlagB; && i< MaxNumMergeCand )
extMergeCandList[ i++] = B;

if( availableFlaglVShift && i< MaxNumMergeCand &&

('availableFlaglVv || differentMotion( IV, IVShift)))

extMergeCandList[ i++ ] = IVShift

if(-availableFlagDIShift && lavailableFlaglVShift && i< MaxNumMergeCand )
extMergeCandList[ i++ ] = DIShift

j=0

while( i < MaxNumMergeCand ) { (1-136)
N= iniﬂ\/lnrgn(‘nnrll icf[j++]
if(N 1= A; && N = B; && N = By && N !'= A; && N = B;)

extMergeCandList[ i++ ] =N

}

8. The variable N is derived as follows:
— If (nOrigPbW + nOrigPbH ) is equal to 12, the following applies:
N = initMergeCandL.ist[ merge_idx[ xOrigP ][ yOrigP ]1] (1-137)
—  Otherwise, ( ( nOrigPbW + nOrigPbH ) is not equal to 12 ), the following applies:
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8.5.3.2.8  Derivation process for inter-view predicted merging candidates
nputs to this process are:

a luma.location ( xPb, yPb ) of the top-left sample of the current luma prediction block relative to the top-left luma
sample of the current picture,

two variables nPbW and nPbH specifying the width and the height of the current luma prediction block.

N = extMergeCandList[ merge_idx[ xOrigP ][ yOrigP ] ] (1-138)
9. When N is equal to Col, the following applies for X in the range of 0 to 1, inclusive:
—  When AltRefFlagLX is equal to 1, refldxLXCol is set equal to AltRefldxLX.
10. When availableFlagVSP is equal to 1, N is equal to Ay, and VspMcFlag[ xPb — 1 ][ yPb + nPbH — 1 ] is equal to
1, N is set equal to VSP.
11. The variable subPbMotionFlag is derived as follows:
subPbMotionFlag = ( !DepthFlag && !'DbbpFlag[ xCb ][yCb] && N == 1V)
[IN==VSP||N==T (I-139)
12. Depending on the value of subPbMotionFlag, the following applies:
— If subPbMotionFlag is equal to O, the following applies, for X in the range of 0 to 1, inclusive:
mvLX = mvLXN (1-140)
refldxLX = refldxLXN (1-141)
predFlagLX = predFlagLXN (1-142)
— Otherwise (subPbMotionFlag is equal to 1), SubPbArrayPartSize is set equal ta"SubPbArrayPartSizeN arjd
the following applies for X in the range of 0 to 1, inclusive:
mvLX =(0,0) (1-143)
SubPbArrayMvLX = SubPbArrayMvLXN (1-144)
SubPbArrayMvCLX = SubPbArrayMvCLXN (1-14%)
refldxLX = -1 (1-146)
SubPbArrayRefldxLX = SubPbArrayRefldxLXN (1-147)
predFlagLX =0 (1-148)
SubPbArrayPredFlagL X = SubPbArrayPredFlagL XN (1-149)
NOTE - When subPbMotionFlag is equal to 1, Juma motion vectors, chroma motion vectors, reference indices, ard
prediction utilization flags are given in sub-block partition granularity in the arrays SubPbArrayPredFlagLX,
SubPbArrayMvLX, SubPbArrayMvCLX, SubiPbArrayRefldxLX (with X in the range of 0 to 1, inclusive). Moreover, the
width and height of the sub-block partitions.is Stored in the array SubPbArrayPartSize.
13. When all of the following conditions'are true, refldxL1 is set equal to —1 and predFlagL1 is set equal to 0:
— predFlagL0 and predFlagk1 are equal to 1.
— (nOrigPbW + nOrigPbH ) is equal to 12 or DbbpFlag[ xCb ][ yCb ] is equal to 1.
14. The flag ivMcFlag is setequal to (N == IV || N == IVShift).
15. The flag vspMcFlag is set equal to (N == VSP).

Outputs of this process are (with X in the range of 0 to 1, inclusive):

the availability flags availableFlaglV and availableFlaglVVShift specifying whether the inter-view predicted and
shifted inter-view predicted merging candidates are available,

the prediction list utilization flags predFlagLX1V and predFlagLXIVShift,
the reference indices refldxLXIV and refldxLXIVShift,
the motion vectors mvLXIV and mvLXIVShift.

The availability flags availableFlaglVV and availableFlaglVVShift are set equal to 0, and for X in the range of O to 1,

56

Draft Rec. ITU-T H.265 (2015 E)
© ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=d98f697cfdb6e7032798bf30666e0e53

ISO/IEC 23008-2:2015/Amd 1:2015 (E)

inclusive, the following applies:

— The variables predFlagLXIV and predFlagLXIVShift are set equal to 0, the variables refldxLXIV and
refldxLXIVShift are set equal to —1, and the motion vectors mvL X1V and mvLXIVShift are set equal to (0, 0).

The inter-view predicted merging candidate is derived by the following ordered steps:
1. Depending on the values of DbbpFlag[ xPb ][ yPb ] and DepthFlag, the following applies:

— If DbbpFlag[ xPb ][ yPb ] is equal to 0 and DepthFlag is equal to O, the derivation process for sub-block
partition motion vectors for an inter-layer predicted merging candidate as specified in clause 1.8.5.3.2.9 is
invoked with the luma location ( xPb, yPb ), the variables nPbW and nPbH, and the merging candidate
indicator N equal to IV as inputs, and the outputs are the flag predFlagl X1V, the reference ind
refldxLXIV, and the motion vector mvLXIV (with X in the range of 0 to 1, inclusive).

—  Otherwise (DbbpFlag[ xPb ][ yPb ] is not equal to 0 or DepthFlag is equal to 1), the derivation process for
motion vectors for an inter-view predicted merging candidate as specified in clause 1.8.5.3.2.10 is'invokdd
with the luma location (xPb, yPb), the variables nPbW and nPbH, and the disparity»xvector offsgt
( xOff, yOff ) equal to (0, 0) as inputs, and the outputs are the flag predFlagLXIV, the{eference indgx
refldxLXIV, and the motion vector mvLXIV (with X in the range of 0 to 1, inclusive).

2. The availability flag availableFlaglV is set equal to ( predFlagLOIV || predFlagL1IV ).

<
o

Vhen DepthFlag is equal to 0, the shifted inter-view predicted merging candidate is derived-by the following orderg
sfeps:

1. The derivation process for motion vectors for an inter-view predicted (merging candidate as specified
clause 1.8.5.3.2.10 is invoked with the luma location ( xPb, yPb), the Variables nPbW and nPbH, and t
disparity vector offset ( xOff, yOff) equal to (nPbW * 2, nPbH * 2-) as inputs, and the outputs are the flg
predFlagLXIVShift, the reference index refldxLXIVShift, and the’motion vector mvLXIVShift (with X in th
range of 0 to 1, inclusive).

2. The availability flag availableFlaglVShift is set equal to ( predFlagLOIVShift || predFlagL1IVShift).

®Q @ S

8.5.3.2.9  Derivation process for sub-block partition motion vectors for an inter-layer predicted mergirg
candidate

nputs to this process are:

a luma location ( xPb, yPb ) of the top-left sample’of the current prediction luma block relative to the top-left luma
sample of the current picture,

two variables nPbW and nPbH specifying-the width and the height of the current prediction block,

a merging candidate indicator N.

Q

utputs of this process are (with X in‘the range of 0 to 1, inclusive):

the prediction utilization flag predFlagL XN,

the reference index refl[dxLXN,

the motion vectof mvLXN.

-

pr X in the range of 0 to 1, inclusive, the variable predFlagLXN is set equal to 0, the variable refldxLXN is set equfi
¢ —1, the mation vector mvLXN is set equal to (0, 0).

—

Tlhe variables nSbW and nSbH specifying the width and height of the sub-block partitions and the luma locatign

(IxShDef, yShDef ) of the default sub-block partition are derived as follows:
SUbPbTmcSize =1 << (log2 texmc sub pb size minus3[ DepthFlag]+3) (1-150)
subPblvMcSize =1 << (log2_ivmc_sub_pb_size_minus3[ DepthFlag] + 3) (1-151)
minSize = (N ==T) ? subPbTmcSize : subPblvMcSize (1-152)
nSbW = ( nPbW % minSize != 0 || nPbH % minSize != 0) ? nPbW : minSize (1-153)
nSbH = ( nPbW % minSize !'= 0 || nPbH % minSize !'= 0) ? nPbH : minSize (1-154)
( xShDef, ySbhDef ) = ( xPb + ( (nPbW / nSbW ) / 2) * nSbW, yPb + ( (nPbH /nSbH ) / 2 ) * nSbH ) (1-155)

Depending on the value of N, the variables predFlagLXN, refldxLXN, and mvLXN are derived as follows:
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If N is equal to 1V, the derivation process for motion vectors for an inter-view predicted merging candidate as
specified in clause 1.8.5.3.2.10 is invoked with the luma location ( xSbDef, ySbDef ), the variables nSbW and nSbH,
and the disparity vector offset ( xOff, yOff ) equal to (0, 0) as inputs, and the outputs are the flag predFlagL XN, the
reference index refldxLXN, and the motion vector mvLXN (with X in the range of 0 to 1, inclusive).

Otherwise (N is equal to T), the derivation process for motion vectors for the texture merge candidate as specified in
clause 1.8.5.3.2.11 is invoked with the luma location ( xShDef, ySbDef ), and the variables nSbw and nSbH as
inputs, and the outputs are the flags predFlagL XN, the reference index refldxL XN, and the motion vector mvLXN
(with X in the range of 0 to 1, inclusive).

When predFlagLON or predFlagL1N is equal to 1, the following applies:

ol

ForyBtkimtherangeof 6-to(nPbH-+nShH—1)inclusive-the-foltowingappties:
— For xBIk in the range of 0 to ( nPbW / nSbW — 1), inclusive, the following applies:
— The luma location ( xSh, ySb ) of the current sub-block partition is derived as follows:
(xSh, ySb ) = (xPb + xBIk * nSbW, yPb + yBIk * nSbH ) (1-156)
— Depending on the value of N, the following applies:

— If N is equal to IV, the derivation process for motion vectors for an inter-view predicted mergin
candidate as specified in clause 1.8.5.3.2.10 is invoked with the luma’ Jocation (xSh, ySb), th
variables nSbW and nSbH, and the disparity vector offset ( xOff, yOff )‘equal to ( 0, 0) as inputs, an
the outputs are the flag spPredFlagL X[ xBIk ][ yBIk ], the reference index spRefldxLX[ xBlk ][ yBlk
and the motion vector spMvLX[ xBIk ][ yBIk ] (with X in the range 00 to 1, inclusive).

— o o «Q

— Otherwise (N is equal to T), the derivation process for motion' vectors for the texture merge candidal
as specified in clause 1.8.5.3.2.11 is invoked with the lumaJlocation (xSh, ySb), and the variablg
nSbW and nSbH as inputs, and the outputs are the flags.spPredFlagLX[ xBIk ][ yBIk ], the refereng
index spRefldxLX[ xBlk ][ yBlk ], and the motion vector spMvLX[ xBlk ][ yBIk ] (with X in the rang
of 0 to 1, inclusive).

—  When spPredFlagLO[ xBlk ][ yBlk ] and spPredFlagh-1[ xBIk ][ yBlk ] are both equal to O, the following
applies for X in the range of 0 to 1, inclusive:

D@ d® »n @

spPredFlagLX[ xBIk ][ yBIk ] = predklagLXN (1-157)
spRefldxLX[ xBlk ][ yBIk ] = refldXEZXN (1-158)
spMVLX][ xBIk ][ yBIk ] = mvEXN (1-159)

For use in derivation processes of variables invoked later in the decoding process, the following assignments afe
made for x = 0..nPbW — 1 and y = 0..nPbH — 1:

— The variable SubPbArrayPartSizeN is derived as follows:
SubPbArrayPartSizeN[ xPb + x ][ yPb +y ] = ( nSbW, nShH ) (1-160)

— For X'in the range of 0 to 1, inclusive, the following applies:
— The variables SubPbArrayPredFlagLX, SubPbArrayMvLX, and SubPbArrayRefldxLX are derived as

follows:
SubPbArrayPredFlagLXN[ xPb + x ][ yPb +y ] = spPredFlagLX[ x / nSbW ][ y / nSbH ] (1I-161)
SubPbArrayRefldXLXN[ xPb + x ][ yPb + y ] = spRefldxLX[ x / nSbW ][ y / nSbH ] (1-162)
SubPbArrayMvLXN[ xPb + x ][ yPb +y ] = spMVLX[ x / nSbW ][ y / nSbH ] (1-163)
Fhe—derivation—process—for—chroma—motion—rectors—as—speetfted——elatse-8-5-3-2-10—s—inveked—with
SubPbArrayMvLXN[ xPb + x ][ yPb +y ] as input, and the output is

SubPbArrayMvCLXN[ xPb + x ][ yPb +y ].

1.8.5.3.2.10 Derivation process for motion vectors for an inter-view predicted merging candidate

Inputs to this process are:

58

a luma location ( xBlk, yBlk) of the top-left sample of the current luma prediction block or sub-block partition
relative to the top-left luma sample of the current picture,

two variables nBIkW and nBIkH specifying the width and the height of the current luma prediction block or sub-
block partition,
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— adisparity vector offset ( xOff, yOff ).

Outputs of this process are (with X in the range of 0 to 1, inclusive):
— the prediction utilization flag predFlagLXInterView,

— the reference index refldxLXInterView,

— the motion vector mvLXInterView.

For X in the range of 0 to 1, inclusive, the flag predFlagL XInterView is set equal to 0, the variable refldxLXInterView is
set equal to —1, and the motion vector mvLXInterView is set equal to (0, 0).

The lumalocation (anf1 \/an) is derived as follows:

dispVec[ 0 ] = DispRefVec[ xBlk ][ yBIk ][ 0 ] + xOff (I=164)
dispVec[ 1] = DispRefVec[ xBIk ][ yBIk ][ 1] + yOff (1-16%)
xRefFull = xBlk + (nBIkKW >> 1)+ ((dispVec[0]+2) >> 2) (1-166)
yRefFull = yBlk + (nBIkH >> 1)+ ((dispVec[1]+2) >> 2) (1-167)
XRef = Clip3( 0, pic_width_in_luma_samples — 1, ( xRefFull >> 3) << 3) (1-168)
yRef = Clip3( 0, pic_height_in_luma_samples — 1, ( yRefFull >> 3) << 3) (1-169)
Let ivRefPic the picture with nuh_layer_id equal to ViewCompLayerld[ RefViewldx[xBlk ][ yBlk ] ][ DepthFlag ] in
the current access unit and let ivRefPb be the luma prediction block covering theCluma location ( xRef, yRef) in the

pjcture ivRefPic.
Tlhe luma location ( xIvRefPb, ylvRefPb ) is set equal to the location of the top-left sample of ivRefPb relative to the top-
left luma sample of the picture ivRefPic.
When ivRefPb is not coded in an intra prediction mode, the c(faHowing applies for X in the range of 0 o
(plice_type == B)?1:0, inclusive:
- For kin the range of 0 to 1, inclusive, the following appli€s:
— VYissetequalto(k == 0)?X:(1-X).
— The variables predFlagLYIvRef[ x ][y ], mvLYIvRef[ x ][y ], and refldxLYIvVRef[ x][y] are set equal {o
PredFlagLY[ x ][y ], MVLY[ x ][ ¥ ], and-RefldxLY[ x ][ y ], respectively, of picture ivRefPic.
— The variable refPicListYIvRef is set equal to RefPicListY of the slice containing ivRefPb in picture ivRefPic.
— When predFlagLY IvRef[ xlvRefRb/[ ylvRefPb ] is equal to 1, the following applies for i in the range of 0 {o
num_ref_idx_IX_active_minusZI; inclusive:
— When  PicOrderCut( refPicListYIvRef[ refldxLYIvRef[ xIvRefPb ][ ylvRefPb]]) is equal fo
PicOrderCnt( RefRicListX[ i ]) and predFlagLXInterView is equal to 0, the following applies:
predFlaglXInterView = 1 (1I-170)
refldxXlInterView = i (1-171)
mvLXInterView = mvLY IvRef[ xIvRefPb ][ ylvRefPb ] (1-17%)

8.5.3.2.11~ Derivation process for motion vectors for the texture merge candidate

nputs tothis process are:

dAuma location ( xSh, ySb) of the top-left sample of the current luma sub-block partition relative to the top-left
turma sampteof thecurmrent picture;

— two variables nSbW and nShH specifying the width and the height of the current sub-block partition,
Outputs of this process are (with X in the range of 0 to 1, inclusive):

— the prediction utilization flag predFlagLXT,

— the reference index refldxLXT,

— the motion vector mvLXT.

For X in the range of 0 to 1, inclusive, the variable predFlagLXT is set equal to 0, the variable refldxLXT is set equal to
—1, and the motion vector mvLXOT is set equal to (0, 0).
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The texture luma location ( xRef, yRef ) is derived as follows:

xRefFull = xSb + (nSbW >> 1) (1-173)
yRefFull = ySb + (nShH >> 1) (1-174)
XRef = ( xRefFull >> 3) << 3 (1-175)
yRef = (yRefFull >> 3) << 3 (1-176)

Let textPb be the prediction block covering the luma sample location ( xRef, yRef ) in the picture TexturePic.

For X in the range of 0 to (slice_type == B) ? 1:0, inclusive, the following applies:

-| The arrays textPredFlagLX[x][y], textRefldxLX[x][y], and textMvLX[x][y] are set equal
PredFlagLX[ x ][y ], RefldxLX[ x ][y ], and MvLX[ x ][ y ], respectively, of the picture TexturePic.

- The list textRefPicListX is set equal to RefPicListX of the slice containing textPb in the picture TexturePic.

- When textPredFlagLX[ xRef ][ yRef] is equal to 1, the following applies for i in the range of O
num_ref_idx_IX_active_minusl, inclusive:

— When PicOrderCnt( RefPicListX[i]) is equal to PicOrderCnt( textRefPicListX[ textRefldxLX ]
Viewldx( RefPicListX[ i]) is equal to Viewldx( textRefPicListX[ textRefldxLX ] ), and predFlagLXT is equ
to 0, the following applies:

predFlagLXT =1 (1-177
refldxLXT =i (I-17
mvLXT[ 0] = (textMVLX[ xRef J[yRef]J[0]+2) >> 2 (1I-17
MVLXT[1] = (textMVLX[ xRef ][yRefJ[1]+2) >> 2 (1-18

8.5.3.2.12 Derivation process for disparity information merging-candidates

nputs to this process are:

a luma location ( xPb, yPb ) of the top-left sample of theycurrent luma prediction block relative to the top-left lum
sample of the current picture,

two variables nPbW and nPbH specifying the width-and the height of the current prediction block.

Q

utputs of this process are (with X in the range of\0'to 1, inclusive):

—| the flags availableFlagDl and availableFlagDIShift, specifying whether the disparity information merging candida
and the shifted disparity information candidate are available,

—| the prediction list utilization flags\predFlagLXDI and predFlagLXDIShift,
—-| the reference indices refldxLXDI and refldxLXDIShift,
— the motion vectors mvLXDI and mvLXDIShift.

—

he variables availableFlagDI and availableFlagDIShift are set equal to 0, and for X in the range of 0 to 1, inclusive, t
ollowing applies:

The variables predFlagLXDI and predFlagLXDIShift are set equal to 0, the variables refldxLXDI arn
refldxlXD1Shift are set equal to —1, and the motion vectors mvLXDI and mvLXDIShift are set equal to (0, 0).

—h

—

he disparity information merging candidate is derived as follows:

For X in the range of 0 to (slice_type == B) ?1:0, inclusive, the following applies:

o

o

o

)

)

@D

— Foriinthe range of 0 to num_ref _idx_IX active_minusl, inclusive, the following applies:

—  When PicOrderCnt( RefPicListX[ i]) is equal to the PicOrderCntVal, Viewldx( RefPicListX[i]) is equal

to RefViewldx[ xPb ][ yPb ], and predFlagL XDl is equal to 0, the following applies:

availableFlagDI = 1 (1-181)

predFlagLXDI = 1 (1-182)

refldxLXDI =i (1-183)

mvLXDI = ( DispRefVec[ xPb ][yPb][0],0) (1-184)
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When availableFlagDl is equal to 1, the shifted disparity information merging candidate is derived as follows:
—  The variable availableFlagDIShift is set equal to 1.

— The following applies for X in the range of 0 to 1, inclusive:

predFlagLXDIShift = predFlagLXDI (1-185)
refldxLXDIShift = refldxLXDI (1-186)
mvLXDIShift = predFlagLXDI ? (mvLXDI[ 0] + 4, mvLXDI[1]):(0,0) (1-187)

1.8.5.3.2.13 Derivation process for a view synthesis prediction merging candidate

IMputs to this process are:

a luma location ( xPb, yPb ) of the top-left sample of the current luma prediction block relative to the top-left luma
sample of the current picture,

two variables nPbW and nPbH specifying the width and the height of the current prediction block.

Q

utputs of this process are (with X in the range of 0 to 1, inclusive):

w

- the availability flag availableFlagVSP specifying whether the view synthesis predictien“merging candidate
available,

— the prediction list utilization flag predFlagLXVSP,
- the reference index refldxLXVSP,
—-| the motion vector mvLXVSP.

Tlhe variable availableFlagVSP is set equal to 0 and for X in the range of 0.te%, inclusive, the following applies:

The variable predFlagLXVSP is set equal to O, the variable refldxl.XVSP is set equal to —1, and the motion vector
mvLXVSP is set equal to (0, 0).

For X in the range of 0 to ( slice_type == B ?1:0), inclusive, the following applies:
For i in the range of 0 to num_ref _idx_IX active_minusl; inclusive, the following applies:

— When availableFlagVSP is equal to 0 and Viewldx( RefPicListX[ i]) is equal to RefViewldx[ xPb ][ yPb ], th
following applies:

D

availableFlagVSP =1 (1-188)
predFlagLXVSP =1 (1-189)
refldxLXVSP =i (1=190)
mvLXVSP = DispVee['xPb ][ yPb ] (1-191)

When availableFlagVSP is equal to 1 the following applies:

—| The derivation progess for a depth or disparity sample array from a depth picture as specified in clause 1.8.5.7 |s
invoked with__the  luma location (xPb,yPb), the variables nPbW and nPbH, the disparity vector
DispVec[ xRb J[yPb ], the reference view order index RefViewldx[ xPb ][ yPb ], and the variable partldc equal to
as inputs,.and the outputs are the array disparitySamples of size (nPbW)x(nPbH), and the flag horSplitFlag.

N

- For use in derivation processes of variables invoked later in the decoding process, the following assignments afe
madefor x = 0..nPbW — 1 and y = 0..nPbH — 1:

<, The variable SubPbArrayPartSizeVSP[ xPb + x ][ yPb + y ] is set equal to ( horSplitFlag ? (8,4) :(4,8)).

— For Xin the range of 0 to 1, inclusive, the following applies:

— The variables SubPbArrayPredFlagLXVSP, SubPbArrayMvLXVSP, and SubPbArrayRefldxLXVSP are
derived as follows:

SubPbArrayPredFlagLXVSP[ xPb + x ][ yPb +y ] = predFlagLXVSP (1-192)
SubPbArrayRefldxLXVSP[ xPb + x ][ yPb +y ] = refldxLXVSP (1-193)
SubPbArrayMvLXVSP[ xPb + x J[yPb +y ] =

predFlagLXVSP ? ( disparitySamples[ x ][y ],0):(0,0) (1-194)

—  When ChromaArrayType is not equal to 0, the derivation process for chroma motion vectors as specified in
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clause 8.5.3.2.9 is invoked with SubPbArrayMvLXVSP[ xPb + x ][ yPb +y ] as input, and the output is
SubPbArrayMvCLXVSP[ xPb + x ][yPb +y .

1.8.5.3.3 Decoding process for inter prediction samples

1.8.5.3.3.1 General

Inputs to this process are:

a luma location ( xCbh, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

a luma location ( xBl. yBI) specifying the top-left sample of the current luma prediction block relative to the top-le

<

S -

Qutputs of this process are:

/hen DepthFlag is equal to 1, the following applies, for X in.tke range of 0 to 1, inclusive:

he variable nCbS, is set equal to nCbhS. When,€hromaArrayType is not equal to 0, the variable nChSwe is set equal to
CbS / SubWidthC and the variable nChShc is\set equal to nCbS / SubHeightC.

sample of the current luma coding block,

a variable nCbS specifying the size of the current luma coding block,

two variables nPbW and nPbH specifying the width and the height of the luma prediction block,
the luma motion vectors mvL0 and mvL1,

when ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO0 and mvCL1,

the reference indices refldxL0 and refldxL1,

the prediction list utilization flags, predFlagL0 and predFlagL1.

an (nChS)x(nCbS,) array predSamples, of luma prediction samples, where NCbS, is derived as specified below,

=]

when ChromaArrayType is not equal to 0, an (nCbhSw¢)x(nCbSh¢) array predSamplesc, of chroma predictig
samples for the component Ch, where nCbSwc and nChShc are derived\as specified below,

>

when ChromaArrayType is not equal to 0, an (nCbSwc)x(nCbShc) array predSamplesc, of chroma predictig
samples for the component Cr, where nCbSwc and nChShc areiderived as specified below.

The variable mvLX is set equal to ( mvLX << 2).

When ChromaArrayType is not equal to 0, the variable mvCLX is set equal to (mvCLX << 2).

>

Let predSamplesL0, and predSamplesL1, be (nPbW)x(nPbH) arrays of predicted luma sample values and, whe
ChromaArrayType is not equal,to 0, predSamplesLOc,, predSamplesL1c,, predSamplesLOc;, and predSamplesL1
be (nPbW / SubWidthC)x(nPhH /*SubHeightC) arrays of predicted chroma sample values.

(%)

For X in the range of 0 to-Linclusive, when predFlagLX is equal to 1, the following applies:

—  When predFlaglsX is equal to 1, the following applies:

— If iv_res_pred weight idx[ xCb ][ yCb] is not equal to O, the bilinear sample interpolation and residug
prediction process as specified in clause 1.8.5.3.3.3 is invoked with the luma locations (xCh, yCb
(xBI; yBI), the size of the current luma coding block nChS, the width and the height of the current lun
prediction block nPbW and nPbH, the prediction list utilization flags predFlagL0 and predFlagLl, th
reference indices refldxL0 and refldxL1, the motion vectors mvLO and mvL1, when ChromaArrayType
not equal to 0, the motion vectors mvCLO and mvCL1, and the prediction list indication X as inputs, an
the array predSamplesL X, and, when ChromaArrayType is not equal to 0, the arrays predSamplesL X¢y, an

BradSanm

O O »w ® QT

62

BredSamplestXrras-ottpHHs:
—  Otherwise (iv_res_pred_weight_idx[ xCb ][ yCb ] is equal to 0 ), the following applies:

— The reference picture consisting of an ordered two-dimensional array refPicLX, of luma samples and,
when ChromaArrayType is not equal to 0, two ordered two-dimensional arrays refPicLXc, and
refPicLXc, of chroma samples is derived by invoking the process specified in clause 8.5.3.3.2 with
refldxLX as input.

— The array predSamplesLX, and, when ChromaArrayType is not equal to 0, the arrays
predSamplesL X, and predSamplesLXc, are derived by invoking the fractional sample interpolation
process specified in clause 8.5.3.3.3 with the luma locations (xCh, yCb) and ( xBl, yBl ), the luma
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prediction block width nPbW, the luma prediction block height nPbH, the motion vectors mvLX and,
when ChromaArrayType is not equal to 0, mvCLX, and the reference arrays refPicLX,, refPicLXcy,
and refPicLXc, as inputs.

Depending on the value of lluCompFlag[ xCb ][ yCb ], the array predSamples, is derived as follows:
— If luCompFlag[ xCb ][ yCb ] is equal to 0, the following applies:

—  The prediction samples inside the current luma prediction block, predSamples, [ x, + xBI ][ y. + yBI ] with
XL =0..nPbW —1 and y_ = 0..nPbH — 1, are derived by invoking the weighted sample prediction process
specified in clause 8.5.3.3.4 with the prediction block width nPbW, the prediction block height nPbH, and
the sample arrays predSampIesLOL and predSampIesLlL, and the variables predFlagL0, predFlaglL1,

ICIIUAI_U ICIIu}\I_J. ClIIU blUl\ cqual lU U as IIIPULD

—  Otherwise (IluCompFlag[ xCb ][ yCb ] is equal to 1), the following applies:

=

—  The prediction samples inside the current luma prediction block, predSamples, [ x, + xBI ][ y. #yB1] wi
XL =0..nPbW -1 and y, =0..nPbH — 1, are derived by invoking the illumination compensated samp|e
prediction process specified in clause 1.8.5.3.3.2, with the luma location ( xCh, yCb ), the size of the current
luma coding block nChS, the luma location ( xBlI, yBl), the width and the height 0f>the current luma
prediction block nPbW and nPbH, the sample arrays predSamplesLO, and predSamplesL1,, the variabl¢s
predFlagLO0, predFlagL1, refldxLO, refldxL1, mvL0O, mvL1 and cldx equal to 0 as(inputs.

When ChromaArrayType is not equal to 0, depending on the values of IlluCompFlag[)xCb ][ yCb ] and nPbW, the
arrays predSamplescy, and predSamplesc, are derived as follows:

— If HluCompFlag[ xCb ][ yCb ] is equal to 0 or nPbW is less than or equal ta'8, the following applies:

— The prediction samples inside the current chroma~ component Cb prediction bloc
predSamplescy[ Xc + XBI / SubWidthC ][ yc + yBI / SubHeightC J-with x¢ = 0..nPbW / SubWidthC — 1 an
yc = 0..nPbH / SubHeightC — 1, are derived by invoking the weighted sample prediction process specifie
in clause 8.5.3.3.4 with the prediction block width nPhW-set equal to nPbW / SubWidthC, the predictid
block height nPbH set equal to nPbH /SubHeightC, the sample arrays predSamplesLOc, an
predSamplesL1c,, and the variables predFlagL0, predFlagLl, refldxLO0, refldxL1, and cldx equal to 1
inputs.

nw QO 35S OO0

— The prediction samples inside the“{ current chroma component Cr prediction bloc
predSamplesc,[ Xc + xBI / SubWidthC ][ yo+ yBI / SubHeightC ] with Xc = 0..nPbW / SubWidthC — 1 an
yc = 0..nPbH / SubHeightC — 1, are derived by invoking the weighted sample prediction process specifie
in clause 8.5.3.3.4 with the predictien’block width nPbW set equal to nPbW / SubWidthC, the predictid
block height nPbH set equal “o nPbH/SubHeightC, the sample arrays predSamplesLOc an
predSamplesL1c,, and the variables predFlagLO, predFlagLl, refldxL0, refldxL1, and cldx equal to 2 as
inputs.

O 5 O 07

—  Otherwise (IlluCompFlag[, X€b ][ yCb ] is equal to 1 and nPbW is greater than 8), the following applies:

— The prediction~xsamples inside the current chroma component Cb prediction bloc
predSamplescy['%¢ + xBl / SubWidthC ][ yc + yBI / SubHeightC ] with xc = 0..nPbW / SubWidthC — 1 an
yc = 0..nPbH./ SubHeightC — 1, are derived by invoking the illumination compensated sample predictig
processspecified in clause 1.8.5.3.3.2, with the luma location ( xCh, yCh), the size of the current lum
coding block nChsS, the chroma location ( xBI / SubWidthC, yBI / SubHeightC ), the width and the heigh
of the current chroma prediction block (nPbW /SubWidthC) and ( nPbH / SubHeightC ), the samp
arrays predSamplesLO¢y, and predSamplesL1cy,, the variables predFlagL0, predFlaglLl, refldxLO, refldxL
mvCLO0, mvCL1, and cldx equal to 1 as inputs.

—~ D 5 QY

i)

=~ The prediction samples inside the current chroma component Cr prediction block,
predSampIeSCr[ xc + xBl / SubWidthC ][ Yo+ yBI / SubHelghtC] with Xc = 0..nPbW / SubWidthC — 1 ar{d

yc — U III"UI_l I QUUI_ICIBIILL; J. dlt UUIIVCU Uy |||vur\|||g LIIL‘: |||u||||||auun bUIIIpt‘IIbaLCu DClIIIIJIC [JICUIL,LILII
process specified in clause I.8.5.3.3.2 with the luma location ( xCb, yCb ), the size of the current luma
coding block nCbS, the chroma location ( xBI / SubWidthC, yBI / SubHeightC), the width and the height of
the current chroma prediction block ( nPbW / SubWidthC ) and ( nPbH / SubHeightC ), the sample arrays
predSamplesLOc; and predSamplesLlc, the variables predFlagLO, predFlagLl, refldxLO, refldxL1,
mvCLO, mvCL1, and cldx equal to 2 as inputs.

1.8.5.3.3.2  Illumination compensated sample prediction process

Inputs to this process are:

a location ( xCh, yCh ) specifying the top-left sample of the current luma coding block relative to the top-left sample
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of the current picture,
— the size of current luma coding block nCbS,

— alocation ( xBlI, yBI) specifying the top-left sample of the current luma or chroma prediction block relative to the
top-left sample of the current luma coding block,

— two variables nPbW and nPbH specifying the width and height of the current luma or chroma prediction block,
— two (nPbW)x(nPbH) arrays predSamplesL0 and predSamplesL1,
— two prediction list utilization flags predFlagL0 and predFlagL1,

two reference indices refldxl 0 and refldxl 1

—-|  two motion vector mvLO and mvL1,

— acolour component index cldx.

Qutput of this process is an (nPbW)x(nPbH) array predSamples of prediction sample values.

Tlhe variables bitDepth, shiftl, shift2, offsetl, and offset2 are derived as follows:
bitDepth = (cldx == 0) ? BitDepthy : BitDepthc (1-19%)
shiftl = Max( 2, 14 — bitDepth ) (1-196)
shift2 = Max( 3, 15 — bitDepth ) (1-197)
offsetl =1 << (shiftl—1) (1-198%)
offset2 =1 << (shift2—-1) (1-199)

he derivation process for illumination compensation mode avaiability and parameters as specified

ause 1.8.5.3.3.2.1 is invoked with the luma location ( xCb, yCb ), the\size of the current luma coding block nCbsS, t
Fediction list utilization flags predFlagL0 and predFlagL1l, the referénce indices refldxLO and refldxL1, the motid
bctors mvL0 and mvL1, the variable bitDepth, and the variable eldx as inputs, and the outputs are the flags pulcFlagL]
nd pulcFlagLl, the variables icWeightL0 and icWeightL 1, and the variables icOffsetL0 and icOffsetL1.

oS o S

epending on the value of predFlagL0 and predFlagll, the prediction samples predSamples[ x][y] with
=0..(nPbW —1)and y = 0..(nPbH — 1) are derived-as, follows:

X O 9 < T O -

For X in the range of 0 to 1, inclusive, the follewing applies:

— When predFlagLX is equal to 1, the follewing applies:

clipPredVal = Clip3( 0, (1 <<’bitDepth ) — 1, ( predSamplesLX[ x ][ y ] + offsetl ) >> shiftl) (1-200)
predValX = IpulcFlaglX_? clipPredVal :
(Clip3(0, (1 << bitDepth ) — 1, ( clipPredVal * icWeightLX ) >> 5) + icOffsetLX ) (1-201)
- If predFlagLO and predFlagk1 are equal to 1, the following applies:
predSamples[ x Jf.y'] = Clip3( 0, (1 << bitDepth) — 1, ( predVal0 + predVall + offset2 ) >> shift2) (1-202)
- Otherwise (predFlagLO is equal to 0 or predFlagL1 is equal to 0), the following applies:
predSamples[ x ][ y ] = predFlagL0 ? predVal0 : predVall (1-203)

1]8.5.3.3.2{1 ) Derivation process for illumination compensation mode availability and parameters

nputs to this process are:

-4 luma location (xCh _yCh ) specifying the top-left sample of the current luma coding block relative ta the top-le
luma sample of the current picture,

— the size of the current luma coding block nCbS,

— two prediction list utilization flags predFlagL0 and predFlagL1,
— two reference indices refldxL0 and refldxL1,

— two motion vectors mvLO0 and mvL1,

— abit depth of samples bitDepth,

— avariable cldx specifying colour component index.
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Outputs of this process are:

— the flags pulcFlagLO and pulcFlagL1 specifying whether illumination compensation is enabled,
— the variables icWeightL0 and icWeightL1 specifying weights for illumination compensation,

— the variables icOffsetL0 and icOffsetL1 specifying offsets for illumination compensation.

The variables pulcFlagL0 and pulcFlagL1 are set equal to 0, the variables icWeightL0 and icWeightL1 are set equal to 1,
and the variables icOffsetL0 and icOffsetL1 are set equal to O.

The variables subWidth, subHeight, and the location ( xC, yC) specifying the top-left sample of the current luma or
chroma coding block are derived as follows:

subWidth = (cldx == 0)?1: SubWidthC (1-264)
subHeight = (cldx == 0)? 1 : SubHeightC (20
(xC, yC) = (xCb /subWidth , yCb / subHeight ) (1-20¢

)
)
he variable availFlagCurAboveRow specifying the availability of above neighbouring row samplésis derived Hy
ffvoking the availability derivation process for a block in z-scan order as specified in clause 6.4.X with the locatign
xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location ( XN, yN ) set equal to ( xCb/yCb — 1) as inputs,
nd the output is assigned to availFlagCurAboveRow.

he variable availFlagCurLeftCol specifying the availability of left neighbouring column samples is derived by invokirlg
fle availability derivation process for a block in z-scan order as specified in~clause 6.4.1 with the locatign
xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location ( XN, yN ) sét'equal to ( xCh — 1, yCb ) as input,
nd the output is assigned to availFlagCurLeftCol.

< O~ =t D~ =

/hen availFlagCurAboveRow is equal to 1 or availFlagCurLeftCol is equalto-Z, the following applies:

1. Depending on the value of cldx, the variable curRecSamplesyspecifying the reconstructed picture sampld
before deblocking filter of the current picture is derived as follows:

curRecSamples = (cldx == 0)? S, : ((cldx ==1)) ? Scp : Scr) (1=207)
2. For X in the range of 0 to 1, inclusive, when predFlagl:X is equal to 1, the following applies:
—  Let refPicLX be the picture RefPicListX[tefldxLX].

w

—  When Viewldx( refPicLX ) is not equal to Viewldx, the following applies:
— The variable pulcFlagLX is setiequal to 1.

— The luma location ( xRefBIKLX, yRefBIKLX ) specifying the top-left sample of the reference block
the picture refPicLX isderived as follows:

XRefBIKLX.z XC + (mVLX[0] >> (2+ (cldx?1:0))) (1-208)
yRefBIKLX = yC + (mvLX[1] >> (2+(cldx?1:0))) (1-209)

>

— Depending-on the value of cldx, the variable refRecSamplesLX specifying the reconstructed pictu
samples‘of the picture refPicLX is derived as follows:

(0]

—If cldx is equal to 0, refRecSamplesLX is set equal to reconstructed picture sample array S, of
picture refPicLX.

— Otherwise, if cldx is equal to 1, refRecSamplesLX is set equal to the reconstructed chroma samp
array Sc,, of picture refPicLX.

@D

— Otherwise (cldx is equal to 2), refRecSamplesLX is set equal to the reconstructed chroma samp
AITay Sc, Of PICIUTE TEfPITEX:

(¢]

3. The lists curSampleList, refSampleList0, and refSampleListl, specifying the neighbouring samples in pictures
CurrPic, refPicL0, and refPicL1, respectively, are derived as follows:

— The variable numSamples specifying the number of elements of curSampleList, refSampleListO, and
refSampleListl is set equal to 0.

—  For curNbColFlag in the range of 0 to 1, inclusive, the following applies:

—  When (curNbColFlag ? availFlagCurLeftCol : availFlagCurAboveRow ) is equal to 1, the following
applies, for i in the range of 0 to ( nCbS / ( curNbColFlag ? subHeight : subWidth ) ) — 1, inclusive:
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— The variables xOff and yOff are derived as follows:

xOff = curNbColFlag ? —1:i (1-210)
yOff = curNbColFlag ?i: -1 (1-211)

— For Xin the range of 0 to 1, inclusive, when pulcFlagLX is equal to 1, the following applies:

XP = Clip3( 0, ( pic_width_in_luma_samples / subWidth ) — 1, xRefBIKLX + xOff )  (1-212)
yP = Clip3( 0, ( pic_height_in_luma_samples / subHeight ) — 1, yRefBIKLX + yOff) (1-213)

—

(wo ]

118.5.3.3.2.2 Derivation process for illumination compensation parameters

nputs to this process are:

he variables sumRef and sumCur—are set equal to O and the following applies for i in the range of 0
humSamples / 2 — 1), inclusive:
sumRef += refSampleListf.2 * i ] (1-21¢
sumCur += curSamplekist[ 2 *i] (1-217
he variables avgShift and avgOffset are derived as follows:
avgShift = L'og2( numSamples/2) (I-21
avgOffset.=1 << (avgShift—1) (1-21

refSampleListLX[ numSamples ] = refRecSamplesLX[ xP ][ yP ] (1-214)
— The variables curSampleList and numSamples are modified as follows:
curSampleList] numSamples++ ] = curRecSamples[ xC + xOff ][ yC + yOff ] (-21%)

4. For X in the range of 0 to 1, inclusive, when pulcFlagLX is equal to 1, icWeightLX and icOffsetLX al
modified as follows:

— The derivation process for illumination compensation parameters as specified in clause 1.8.5.3.3.2.2
invoked, with the list of neighbouring samples in the current picture curSampleList, thelist of neighbourir
samples in the reference picture refSampleListX, the number of neighbouring samples numSamples, th

variable bitDepth, and the variable cldx as inputs, and the variables icWeightLX and icOffsetLX as outputs.

a list curSampleList specifying the current neighbouring samples,
a list refSampleL.ist specifying the reference neighbouring samples,
a variable numSamples specifying the number of elements of curSampleList and refSampleList,
a variable bitDepth specifying the bit depth of samples,
a variable cldx specifying colour component index.
utputs of this process are:
the variable icWeight specifying a weight for illumination compensation,
the variable icOffset specifying an offset forilumination compensation.

he variable precShift is set equal to Max(@; bitDepth — 12 ).

epending on the value of cldx, the variables icWeight and icOffset are derived as follows:

oD Q

(0]

w

o

~

)

ifcldx is equal to 0, the following applies:

6

— The variables sumRefSquare and sumProdRefCur are set equal to 0, and the following applies for i in the range

of 0 to (numSamples / 2 — 1), inclusive:

sumRefSquare += (refSampleList[ 2 *i] * refSampleList[ 2 *i]) >> precShift (1-220)
sumProdRefCur += (refSampleList[ 2 *i]* curSampleList[ 2 *i]) >> precShift (1-221)

—  The variables numerDiv and denomDiv are derived as follows:

denomDiv = ( ( sumRefSquare + ( sumRefSquare >> 7)) << avgShift)

— ((sumRef * sumRef) >> precShift) (1-222)
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numerDiv = Clip3( 0, 2 * denomDiv, ( ( sumProdRefCur + ( sumRefSquare >> 7)) << avgShift)

— ((sumRef * sumCur ) >> precShift) ) (1-223)

— The variables shiftNumer and shiftDenom are derived as follows:
shiftDenom = Max( 0, Floor( Log2( Abs( denomDiv)))—-5) (1-224)
shiftNumer = Max( 0, shiftDenom — 12) (1-225)

— The variables sNumerDiv and sDenomDiv are derived as follows:
sDenomDiv = denomDiv >> shiftDenom (1-226)
sNumerDiv-=numerDiv_>> shiftNumer (=227)

— The value of variable divCoeff is derived from Table 1.3 depending on the value of sDenomDiv, and -the
variables icWeight and icOffset are derived as follows:

icWeight = ( sSNumerDiv * divCoeff ) >> ( shiftDenom — shiftNumer + 10) (1-228)

icOffset = ( sumCur — ( ( icWeight * sumRef) >> 5) + avgOffset) >> avgShift (1-229)
Otherwise (cldx is not equal to 0), the following applies:

icWeight = 32 (1-230)

icOffset = ( sumCur — sumRef + avgOffset ) >> avgShift (1-231)

Table 1.3 — Specification of divCoeff depending on sBenomDiv

sDenomDiv 0 1 2 3 4 5 6 7 8 9 10 11 12

divCoeff 0 |32768|16384|10923 | 8192 | 6554 | 5461 |\4681 | 4096 | 3641 | 3277 | 2979 | 2731

sDenomDiv 13 14 15 16 17 18 19 20 21 22 23 24 25

divCoeff 2521 | 2341 | 2185 | 2048 | 1928 | 1820 |1v25 | 1638 | 1560 | 1489 | 1425 | 1365 | 1311

sDenomDiv 26 27 28 29 30 31 32 33 34 35 36 37 38

divCoeff 1260 | 1214 | 1170 | 1130 | 1092\] 1057 | 1024 | 993 | 964 | 936 | 910 | 886 | 862

sDenomDiv 39 40 41 42 43 44 45 46 47 48 49 50 51

divCoeff 840 | 819 | 799 | 780x) 762 | 745 | 728 | 712 | 697 | 683 | 669 | 655 | 643

sDenomDiv 52 53 54 95 56 57 58 59 60 61 62 63

divCoeff 630 | 618 | 60/A | 596 | 585 | 575 | 565 | 555 | 546 | 537 | 529 | 520

I
"

8.5.3.3.3  Bilinear sample‘interpolation and residual prediction process
he process is only invoked when iv_res_pred_weight_idx[ xCb ][ yCb ] is in not equal to 0.

nputs to this process’are:

a luma lggation ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

afuma location ( xBl, yBI ) specifying the top-left sample of the current luma prediction block relative to the top-lejft
sample of the current luma coding block,

a variable nChS specifying the size of the current luma coding block,

two variables nPbW and nPbH specifying the width and the height of the current luma prediction block,
two prediction list utilization flags predFlagL0 and predFlagL1,

two reference indices refldxL0 and refldxL1,

two motion vectors mvL0 and mvL1,

when ChromaArrayType is not equal to 0, two motion vectors mvCL0O and mvCL1,

a prediction list indication X.
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Outputs of this process are:

T

the (NPbW)x(nPbH) array predSamplesLX|,

when ChromaArrayType is not equal to 0, the (nPbW / SubWidthC)x(nPbH / SubHeightC) arrays predSamplesLXcy,
and predSamplesLXc;.

he location ( xPb, yPb ) is derived as follows:
XPb = xCb + xBI (1-232)
yPb = yCb + yBI (1-233)

T

T
V

O

- =

T
p

nfvoked with mvLX as inputf.and the output being mvCLX.

he pmdinfinn list indication variahle Y is set nqunl to ( 1-—-X ) and the variable q\/ailEI:\g is set nqn:\l to 0

he variable ivRefFlagLX is set equal to ( DiffPicOrderCnt( CurrPic, RefPicListX[ refldxLX]) == 0) and. the
priable ivRefFlagLY is set equal to predFlagLy ? ( DiffPicOrderCnt( CurrPic, RefPicListY[ refldxLY ]) ==¢0\.: 0.

epending on the values of ivRefFlagLX, ivRefFlagLY, and RpRefldxLX, the following applies:

If ivRefFlagLX is equal to O, the variable availFlag is set equal to 1, the variable refldxLX NS set equal
RpRefldxLX, and the residual prediction motion vector scaling process as specified in clause 1.8.5.3.3.3.3 is invokg
with the prediction list indication variable equal to X, the motion vector mvlX, and the pictu
RefPicListX] refldxLX ] as inputs, and the modified motion vector mvLX as output.

@ Q O

Otherwise (when ivRefFlagL X is equal to 1), the following applies:
— If predFlagLY is equal to 1 and ivRefFlagLY is equal to 0, the following applies:
— The variable availFlag is set equal to 1.

—  The residual prediction motion vector scaling process as specified-in clause 1.8.5.3.3.3.3 is invoked with tf
prediction list indication variable equal to Y, the)'wiotion vector mvLY, and the pictufe
RefPicListY[ refldxLY ] as inputs, and the modified mationvector mvLY as output.

@D

— The motion vector mvT is set equal to mvLY and the:prediction list indication variable Z is set equal to Y.
— Otherwise (predFlagLY is equal to 0 or ivRefFlagLY.iS equal to 1), the following applies:
— The variable W is set equal to ( predFlagLY && ivRefFlagLY )? 0: X.

— The derivation process for a motion vector from a reference block for residual prediction as specified
clause 1.8.5.3.3.3.4 is invoked with(the luma location ( xPb, yPb), the variables nPbW and nPbH, th
picture RefPicListW[ refldxLW J\and the motion vector mvLW as inputs, and the flag availFlag, th
motion vector mvT, and the prediction list utilization variable Z as outputs.

M d® 5

—  When availFlag is equal to-0 and RpRefPicAvailFlagLW is equal to 1, availFlag is set equal to 1, mvT
set equal to (0, 0), and«Z-is set equal to W.

w

Vhen ChromaArrayType is not'equal to 0, the derivation process for chroma motion vectors in clause 8.5.3.2.10 |Js

o

he array predSampleskX;, and, when ChromaArrayType is not equal to O, the arrays predSamplesLXc, ar
redSamplesL X, are derived as follows:

The referenge .picture consisting of an ordered two-dimensional array refPicLX, of luma samples and, whdn
ChromaATrrayType is not equal to 0, two ordered two-dimensional arrays refPicLXc, and refPicLX¢, of chronja
samplées,yare derived by invoking the reference picture selection process as specified in clause 8.5.3.3.2 with
reflexk X as input.

The array predSamplesLX; and, when ChromaArrayType is not equal to 0, the arrays predSamplesLXc, ard

LO L 292 9D

predSamplesto¢rrare-terived-by-nvekingthe-biinearsample-interpolation-process-speeified-nelawse+8-5-3-3-3'1
with the luma locations ( xCb, yCb ) and ( xBl, yBl), the luma prediction block width nPbW, the luma prediction
block height nPbH, the motion vector mvLX, and, when ChromaArrayType is not equal to 0, the motion vector
mvCLX, the reference array refPicLX, and, when ChromaArrayType is not equal to O, the arrays refPicLXc, and
refPicL X, as inputs.

When one of the following conditions is true, availFlag is set equal to 0:

ivRefFlagL X is equal to 0 and RefRpRefAvailFlagL X[ RefViewldx[ xPb ][ yPb ] ] is equal to 0.
ivRefFlagLX is equal to 1 and RefRpRefAvailFlagLZ[ Viewldx( RefPicListX[ refldxLX ]) ] is equal to 0.

When availFlag is equal to 1, the following applies:
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— Depending on the value of ivRefFlagLX, the variables rpPic, rpRefPic, and mvRp are derived as follows:
— IfivRefFlagLX is equal to 0, the following applies:

— Let rpPic be the picture with PicOrderCnt( rpPic) equal to PicOrderCntVal and nuh_layer id equal to
ViewCompLayerld[ RefViewldx| xPb ][ yPb ] ][ DepthFlag ].

- Let rpRefPic be the picture with PicOrderCnt( rpRefPic) equal to
PicOrderCnt( RefPicListX[ RpRefldxLX ]) and nuh_layer _id equal to
ViewCompLayerld[ RefViewldx| xPb ][ yPb ] ][ DepthFlag ].

— The variable mvRp is set equal to DispVec[ xPb ][ yPb ].

—Otherwise (IVReTFIagLX is equal 1o 1), the Tollowing applies:

—  Let rpPic be the picture RefPicListZ[ RpRefldxLZ ].

o

— Let rpRefPic be the picture with PicOrderCnt( rpRefPic ) equal to PicOrderCnt( rpPic ) and nuh.layer_
equal to ViewCompLayerld[ Viewldx( RefPicListX[ refldxLX ]) ][ DepthFlag ].

— The variable mvRp is set equal to mvT.

-|  When ChromaArrayType is not equal to 0, the derivation process for chroma motion vectors, i’ clause 8.5.3.2.10 |s
invoked with mvRp as input, and the output being mvRpC.

o

- The array rpSamplesLX; and, when ChromaArrayType is not equal to O, the |arrays rpSamplesLXc, an
rpSamplesL X, are derived as follows:

— Let the reference sample array rpPicLX_ correspond to the decoded sample-array S, derived in clause 8.7 for the
previously decoded picture rpPic.

o

— When ChromaArrayType is not equal to 0, let the reference sampledrrays rpPicL X, and rpPicLXc, correspor
to the decoded sample arrays Sc, and Sc;, respectively, derivedin clause 8.7 for the previously decoded pictu
rpPic.

[¢]

— The array rpSamplesLX_ and, when ChromaArrayType“is not equal to 0, the arrays rpSamplesLX¢, arld
rpSamplesLXc, are derived by invoking the<milinear sample interpolation process specified In
clause 1.8.5.3.3.3.1 with the luma locations (x€h,yCh) and (xBI, yBl), the luma prediction block width
nPbW, the luma prediction block height nRbH, the motion vectors mvLX equal to mvRp, and, whdn
ChromaArrayType is not equal to 0, the mation vector mvCLX equal to mvRpC, the reference array rpPicLX,
and, when ChromaArrayType is not equalto O, the arrays rpPicLXcy, and rpPicLXc, as inputs.

o

- The array rpRefSamplesLX, and, when ChromaArrayType is not equal to 0, the arrays rpRefSamplesLXc, an
rpRefSamplesLXc, are derived as follows:

— Let the reference sample array.rpRefPicL X, correspond to the decoded sample array S, derived in clause 8.7 for
the previously decoded picture rpRefPic.

— When ChromaArrayType’is not equal to 0, let the reference sample arrays rpRefPicLXc, and rpRefPicLX
correspond to the decoded sample arrays Sc, and Sc,, respectively, derived in clause 8.7 for the previously
decoded picturetpRefPic.

Q)

— The array rpRefSamplesL X, and, when ChromaArrayType is not equal to 0, the arrays rpRefSamplesL Xy, arld
rpRefSamplesL X, are derived by invoking the bilinear sample interpolation process specified In
clause®)8.5.3.3.3.1 with the luma locations (xCb, yCb) and ( xBI, yBI), the luma prediction block width
nPbW, the luma prediction block height nPbH, the motion vector mvLX equal to ( mvLX + mvRp ), and, whgn
ChromaArrayType is not equal to 0, the motion vector mvCLX equal to ( mvCLX + mvRpC), the referenge
arrays with rpRefPicLX,, and, when ChromaArrayType is not equal to O, the arrays rpRefPicLXc, ard
rpRefPicLXc, as inputs.

— The variable shiftVal is set equal to (iv_res_pred_weight idx[ xCb ][yCbh]—1).

— The modified prediction samples predSamplesLX [ x][y] with x=0..(nPbW ) -1 and y=0..(nPbH) -1 are
derived as follows:

predSamplesLX, [ x ][ y ] = predSamplesLX, [ x ][y ]+
((rpSamplesLX [ x ][y ] — rpRefSamplesLX [ x][y]) >> shiftval) (1-234)

— When ChromaArrayType is not equal to 0 and nPbW is greater than 8, the following applies:

— The modified prediction samples predSamplesLXcp[ X][y] with x=0..(nPbW / SubWidthC) -1 and
y =0..(nPbH / SubHeightC ) — 1 are derived as follows:
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predSamplesLXcy[ X ][y ] = predSamplesLXco[ x ][y ] +
((rpSamplesLXcp[ X [y ] — rpRefSamplesL X[ X ][y 1) >> shiftval) (1-235)

— The modified prediction samples predSamplesLXc[x][y] with x=0..(nPbW /SubWidthC)—-1 and
y =0..(nPbH / SubHeightC ) — 1 are derived as follows:

predSamplesLXc [ x [y ] = predSamplesLXc [ x ][y ]+
((rpSamplesLXq [ X ][y ] — rpRefamplesLXq [ x ][y ]) >> shiftval) (1-236)

1.8.5.3.3.3.1 Bilinear sample interpolation process

The specifications in clause 8.5.3.3.3.1 apply with the following modifications:

>

- All invocations of the process specified in clause 8.5.3.3.3.2 are replaced with invocations of the process specifigd
clause 1.8.5.3.3.3.2 with chromaFlag equal to 0 as additional input.

— All invocations of the process specified in clause 8.5.3.3.3.3 are replaced with invocations of the process speeified
clause 1.8.5.3.3.3.2 with chromaFlag equal to 1 as additional input.

=]

8.5.3.3.3.2 Bilinear luma and chroma sample interpolation process

mputs to this process are:

a location in full-sample units ( xInt, yiInt),

a location offset in fractional-sample units ( xFrac, yFrac ),

a sample reference sample array refPicLX,

a flag chromaFlag.

Q

utput of this process is a predicted sample value predSampleLX.

lw]

epending on the value of chromaFlag, the following applies:

If chromaFlag is equal 0, the following applies:
— The variables xFrac and yFrac are set equal to ( xFrac{<< 1) and (yFrac << 1), respectively.

— The variables picWidth and picHeight™{are set equal to pic_width_in_luma_samples arld
pic_height_in_luma_samples, respectively.

(@]

—| Otherwise (chromaFlag is equal to 1), the vafiables picWidth and picHeight are set equal to PicWidthinSamples
and PicHeightInSamplesC, respectively.

m Figure 8-5, the positions labelled with, Gpper-case letters B; ; within shaded blocks represent samples at full-samp
@cations inside the given two-dimensional array refPicLX of samples. These samples may be used for generating th
pfedicted sample value predSamplel:X. The locations ( XB; j, yB; j) for each of the corresponding samples B; j inside th
gjven array refPicLX of samples are-derived as follows:

xB; j = Clip3( 0, picWidth +'1, xInt + i ) (1-237)
yBi,j = Clip3( 0, picHeight — 1, yInt +j ) (1-238)

@D @D

@D

he positions labelted-with lower-case letters within un-shaded blocks represent samples at eighth-pel sample fractiongl
cations. The logation offset in fractional-sample units ( xFrac, yFrac ) specifies which of the generated samples at fulll-
sample and fractional-sample locations is assigned to the predicted sample value predSampleLX. This assignment is as
specified in"yTable 8-9, with xFracC, yFracC, and predSampeLXc replaced by xFrac, yFrac, and predSampleL
respectively. The output is the value of predSampleLX.

= -

helvariables shiftl, shift2, and shift3 are derived as follows:

— The variable bitDepth is set equal to chromaFlag ? BitDepthc : BitDepthy.

— The variable shiftl is set equal to Min( 4, bitDepth — 8), the variable shift2 is set equal to 6, and the variable shift3
is set equal to Max( 2, 14 — bitDepth ).

Given the samples B; ; at full-sample locations ( xB; j, yB; j ), the samples abg to hhg at fractional sample positions are
derived as follows:

— The samples labelled abg o, aco, ado o, 8€00, afo0, 8go,0, and ahgg are derived by applying a 2-tap filter to the nearest
integer position samples as follows:

aboo = (56 * Bog + 8 * Byg) >> shiftl (1-239)
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aCoo = (48 * By + 16 * Byg) >> shiftl
adoo = (40 * Bog + 24 * B1g) >> shiftl
aeop = (32* By +32*Byo) >> shiftl
afoo = (24 * B + 40 * Byy) >> shiftl
agoo = (16 * Boo + 48 * By ) >> shiftl
ahoo = (8* Bgo+56 * B1g) >> shiftl

(1-240)
(1-241)
(1-242)
(1-243)
(1-244)
(1-245)

—  The samples labelled bag o, Cagg, dag e, €00, faoe, Jaoe, and hagg are derived by applying a 2-tap filter to the nearest

inteaer nosition samnles as follows:
pv) L L

—H QO

bagp = (56 * Bog + 8 * By ) >> shiftl (I~246)
Caoo = (48 * Byg + 16 * By ) >> shiftl (1-247)
dago = (40 * By + 24 * By; ) >> shiftl (1-248)
eago = (32 * Bpg + 32 * By ) >> shiftl (1-249)
fage = (24 * Boy + 40 * Byy ) >> shiftl (1-250)
Jaoo = (16 * Boo + 48 * Bg; ) >> shiftl (1-251)
hago = (8 * By + 56 * Byy ) >> shiftl (1-252)
The samples labelled bXg o, ¢Xo0, dX00, €Xo0,0, TX00, X0, and hXq o for X being replaced by b, c, d, e, f, g, and b,
respectively, are derived by applying a 2-tap filter to the intermediate_values aXy; with i=0..1 in the verticgl
direction as follows:
bXoo = (56 * aXgp + 8 * aXq, ) >> shift2 (1-253)
CXoo = (48 * aXgo + 16 * aXqy ) >> shift2 (1-254)
dXo0 = (40 * aXgp + 24 * aXpy ) >> shift2 (1-25%)
eXoo = (32 * aXpo + 32 * aXqy ) >> shift2 (1-256)
Xo0 = (24 * aXpp + 40 * aXy; ) >> shift2 (1-257)
0%o0 = (16 * aXop + 48 * aXoy ) >> shift2 (1-258)
hXo0=(8*aXgpo+ 56 *aXq1) >>_shift2 (1-259)
8.5.3.3.3.3 Residual prediction motion-vector scaling process
nputs to this process are:
a prediction list indicationwariable X,
a motion vector mvLX;
a reference picture~(associated with the motion vector mvLX) refPicLX.
utput of this process is a scaled motion vector mvLX.
he motion veetor mvLX is scaled as follows:
tx =(16384 + (Abs(td) >> 1))/td (1-260)
distScaleFactor = Clip3( —4096, 4095, (tb *tx +32) >> 6) (1-261)
mv = Clip3(—32768, 32767, Sign( distScaleFactor * mvLX ) *
( ( Abs( distScaleFactor * mvLX ) + 127 ) >> 8)) (1-262)
where td and tb are derived as:
td = Clip3(—128, 127, DiffPicOrderCnt( CurrPic, refPicLX ) ) (1-263)
tb = Clip3(—128, 127, DiffPicOrderCnt( CurrPic, RefPicListX[ RpRefldxLX ])) (1-264)

1.8.5.3.3.3.4 Derivation process for a motion vector from a reference block for residual prediction

Inputs to this process are:
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a luma location ( xPb, yPb ) of the top-left sample of the current luma prediction block relative to the top-left luma
sample of the current picture,

two variables nPbW and nPbH specifying the width and the height of the current luma prediction block,
a reference picture refPic,

a disparity vector dispVec.

Outputs of this process are:

a flag availFlag,

S< 4 -

The flag availFlag is set equal to 0, the motion vector mvT is set equal to (0,0), and the prediction list-indicatig
vpriable Y is set equal to O.
T

he reference luma location ( xRef, yRef ) in refPic is derived as follows:

et refPb be the luma prediction block covering the luma position ( xRef, yRef ) in the picture refPic.
he variable cuPredModeRef[ x ][ y ] is set equal to CuPredMode[ x ][ vy ].6¥the picture refPic.

Vhen cuPredModeRef[ xRef ][ yRef ] is equal to MODE_SKIP or MODE_INTER, the following applies for X in the
nge of 0 to 1, inclusive:

118.5.3.4 Decoding process for inter sample prediction for rectangular sub-block partitions

nputs to this progess are:

amotion vector mvT
T

a prediction list indication variable Y.

>

xRefFull = xPb + (nPbW >> 1)+ ((dispVec[0]+2) >> 2) (1-26%)
yRefFull =yPb + (nPbH >> 1)+ ((dispVec[1]+2) >> 2) (1-266)
XRef = Clip3( 0, pic_width_in_luma_samples — 1, ( xRefFull >> 3) << 3) (1-267)
yRef = Clip3( 0, pic_height_in_luma_samples — 1, ( yRefFull >> 3) << 3) (1-268)

The variables predFlagRef[ x ][y ], mvRef[ x ][y ], and,refldxRef[ x ][y ] are set equal to PredFlagLX[ x ][ v/l
MvVLX[ x ][y ], and RefldxLX[ x ][ y 1, respectively, of-picture refPic.

The variable refPicListRef is set equal to RefPicListX of the slice containing refPb in the picture refPic.

When availFlag is equal to 0, predFlagRef[ xRef ][ yRef ] is equal to
DiffPicOrderCnt( refPic, refPicListRef[ refldxRef[ xRef ][ xRef]]) is not equal to 0, and RpRefPicAvailFlagLX
equal to 1, the following applies:

wn I

— The variable availFlag is set equal'to 1.
— The variable Y is set equal toX.

— The residual predictionotion vector scaling process as specified in clause 1.8.5.3.3.3.3 is invoked with tf
prediction list indication variable equal to X, the motion vector mvRef[ xRef ][ yRef ], and the reference pictu
refPicListRef[ refldxRef[ xRef ][ xRef ] ] as inputs, and the output being the motion vector mvT.

D @D

a luma-ocation ( xCh, yCbh ) specifying the top-left sample of the current luma coding block relative to the top-lejft
lumasample of the current picture,

a luma location ( xBl, yBl') specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block,

a variable nCbS specifying the size of the current luma coding block,

two variables nPbW and nPbH specifying the width and the height of the luma prediction block.

Outputs of this process are:

72

an (nCbS,)x(nCbS,) array predSamples, of luma prediction samples, where nCbS, is derived as specified below,

when ChromaArrayType is not equal to 0, an (nCbhSw¢)x(nCbhShe) array predSamplesc, of chroma prediction
samples for the component Cb, where nChSw¢ and nChSh¢ are derived as specified below,

when ChromaArrayType is not equal to 0, an (nCbSwc)x(nChSh¢) array predSamplesc, of chroma prediction
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samples for the component Cr, where nCbSwc and nCbShc are derived as specified below.

When ChromaArrayType is not equal to 0, the variable nCbSwc is set equal to ( nCbS / SubWidthC ) and the variable
nCbShc is set equal to ( nCbS / SubHeightC ).

The luma location ( XPb, yPb ) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current picture is set equal to ( xCb + xBI, yCb + yBI ).

The variables nSbW and nSbH specifying the width and height of the sub-block partitions are derived as follows:

(nSbW, nSbH ) = SubPbArrayPartSize[ xPb ][ yPb ] (1-269)

For x in the range of 0 to ( nPbW / nSbW — 1), inclusive, the following applies:

8.5.3.5 Decoding process for inter safple prediction for depth predicted sub-block partitions

nputs to this process are:

For y in the range of 0 to ( nPbH / nSbH — 1), inclusive, the following applies:

— The luma location ( xSh, ySb ) specifying the top-left sample of the current luma sub-block partition relative {o
the top-left sample of the current luma coding block is derived as follows:
xSh = xBI + x * nShw (1-270)
ySh =yBIl +y * nSbH (1-271)
— For X in the range of 0 to 1, inclusive, the variables mvLX, mvCLX, refldxLX, and predFlagL X are derived s
follows:
mvLX = SubPbArrayMvLX[ XCh + xSb ][ yCb + ySb ] (1-272)
mvCLX = ( ChromaArrayType != 0) ? SubPbArrayMvCLX[ XCh +xSh ][ yCb +ySb]:(0,0) (1-273)
refldxLX = SubPbArrayRefldxLX[ xCb + xSb ][ yCb + ySb ] (1-274)

predFlagLX = SubPbArrayPredFlagL X[ XCb + xSb ][ yCb +ySk'] (1-271

coding block location ( xCb, yCb ), the luma predictioncbleck location ( xBl, yBI') equal to ( xSh, ySh), th
luma coding block size block nCbS, the luma prediction(block width nPbW equal to nSbW, the luma predictig
block height nPbH equal to nSbH, the luma motionectors mvL0O and mvL1, when ChromaArrayType is nft
equal to 0, the chroma motion vectors mvCLO and)mvCL1, the reference indices refldxL0 and refldxL1, and tf
prediction list utilization flags predFlagL0 andpredFlagL1 as inputs, and the inter prediction samples that are g
(nCbSL)x(nCbSL) array predSamples, of prediction luma samples, and, when ChromaArrayType is not equgl
to 0, two (nCbSw¢)x(nChShe) arrays predSamplesc, and predSamplesc, of prediction chroma samples, one for
each of the chroma components Ch and.Cr, as outputs.

)
— The decoding process for inter sample prediction as specifiet-in clause 1.8.5.3.3.1 is invoked with the lunja
e
n

a luma location ( xCh, yCh )-specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

a variable nCbS specifying the size of the current luma coding block,

two luma motion.vectors mvLO and mvL1,

when ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO and mvCL1,
two reference indices refldxL0 and refldxL1,

two prediction list utilization flags predFlagL0, and predFlagL1,

avariable partldx specifying the index of the current prediction unit within the current coding unit.

Outputs of this process are:

an (nChS)x(nCbS,) array predSamples, of luma prediction samples, where nCbS, is derived as specified below,

when ChromaArrayType is not equal to 0, an (nCbSw¢)x(nCbShe) array predSamplesc, of chroma prediction
samples for the component Cb, where nCbSw¢ and nCbSh¢ are derived as specified below,

when ChromaArrayType is not equal to 0, an (nCbSwc)x(nChSh¢) array predSamplesc, of chroma prediction
samples for the component Cr, where nCbSwc and nCbShc are derived as specified below.

The variable nCbS, is set equal to nCbS. When ChromaArrayType is not equal to 0, the variable nCbhSw is set equal to
nCbS / SubWidthC and the variable nCbhShc is set equal to nCbS / SubHeightC.
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The decoding process for inter sample prediction as specified in clause 1.8.5.3.3.1 is invoked with the luma coding block
location ( xCb, yCb ), the luma prediction block location ( xBl, yBl ) set to (0, 0 ), the luma coding block size nCbS, the
luma prediction block width nPbW equal to nCbS, the luma prediction block height nPbH equal to nCbS, the luma
motion vectors mvL0O and mvL1, when ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO and
mvCL1, the reference indices refldxL0 and refldxL1, and the prediction list utilization flags predFlagL0 and predFlagL1
as inputs, and the inter prediction samples (predSamples) that are an (nCbS_)x(nCbS,) array predSamples,_ of prediction
luma samples and, when ChromaArrayType is not equal to 0, two (nChSw¢)x(nChShe) arrays predSamplesc, and
predSamplesc, of prediction chroma samples, one for each of the chroma components Cbh and Cr, as outputs.

The partition pattern contourPattern is derived as follows:

The derivation process for a depth or disparity sample array from a depth picture as specified in clause 1.8.5.7 is

— -

o <

he array TempSamplesDbbp, and, when ChromaArrayType is not equal to O,the arrays TempSamplesDbbpc, an
empSamplesDbbpc, are modified as follows:

Vhen partldx is equal to 1, the array predSamples. and, when ChromaArrayType is not equal to 0, the array
FedSamplescy, and predSamplesc, are madified as follows:

invoked with the luma location ( xBlk, yBlk ) equal to ( xCb, yCb ), the variable nBIkW equal to nCbS, the variable
nBIkH equal to nCbS, the disparity vector dispVec equal to DispRefVec[ xCh ][ yCb ], the reference view'ord¢r
index refViewldx equal to RefViewldx[ xCb ][ yCb ], and the variable partldc equal to 1 as inputs, and the-output |s
the array refSamples of size (nCbS)x(nCbS).

The variable threshVal is derived as follows:

threshVal = ( refSamples[ 0 ][ 0 ] + refSamples[ 0 ][ nCbS — 1]
+ refSamples| nCbS — 1 ][ 0] + refSamplesf nCbS —1][nChS—1]) >> 12 (1-27¢

~

For x =0..nCbS — 1 and y = 0..nCbS — 1, the following applies:
contourPattern[ x ][ y 1 = ( refSamples[ x ][ y ] > threshVal ) (=277

o

for(y =0;y <nCbS;; y++)
for(x=0; x <nChS; x++)
if( contourPattern[ x ][ y] == (partldx != contourPatternfO][0])){

TempSamplesDbbp, [ x ][y ] = predSamples, [ x ][y

if( ChromaArrayType !'= 0 && (X % SubWidthC) == 0 && (y % SubHeightC) == 0){
Xc = X/ SubWidthC (1-278)
Yc =y / SubHeightC
TempSamplesDbbpcs[ Xc ][ ye ] = predSamplescs[ xc ][ e ]
TempSamplesDbbpe[ Xc ][ Yo} 5 predSamplesc ] xc [ ye ]

}

w

The derivation process for contourboundary filtered samples as specified in clause 1.8.5.3.5.1.1 is invoked with, t
luma coding block size nChSg; the current coding block width nChSw equal to nChS,, the current coding blog
height nCbSh equal to n€hbS;, the partition pattern contourPattern, and the array predSamples of prediction sampld
equal to TempSamplesDbbp, as inputs, and the output is assigned to the array predSamples, of luma predictid
samples.

S v X @

When ChromaArrayType is not equal to 0, the derivation process for contour boundary filtered samples as specifidd
in clause 1.8t6.3'5.1.1 is invoked with, the luma coding block size nCbS,, the current coding block width nCbhSw
equal toa1ChSwe, the current coding block height nCbSh equal to nCbShg, the partition pattern contourPattern, arjd
the array) predSamples of prediction samples equal to TempSamplesDbbpc, as inputs, and the output is assigned {o
the array predSamplesc, of chroma prediction samples.

o

When ChromaArrayType is not equal to 0, the derivation process for contour boundary filtered samples as specifie

LOLC 2L 1.1 ¢ falNel

+ 1 H Lad o tha | H kLl 1 H fal Nel +la + NH kLl 1 1ot
mrLiauot 1.0.9.9.J. L. L 10 TTTIVURTU VVILT, UTC TUTTTd CUUTTTY VTULRN OTZT TTCU O, T CUTTTTIU LUUTTTY VTUUR VWIULTT TTOUO \I

equal to nChSw, the current coding block height nCbSh equal to nChShe, the partition pattern contourPattern, and
the array predSamples of prediction samples equal to TempSamplesDbbpc, as inputs, and the output is assigned to
the array predSamplesc, of chroma prediction samples.

1.8.5.3.5.1.1 Derivation process for contour boundary filtered samples

Inputs to this process are:

74

a variable nChS, specifying the size of the current luma coding block,

a variable nChSw specifying the width of the current luma or chroma coding block,
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— avariable nCbSh specifying the height of the current luma or chroma coding block,

— an (nCbS.)x(nCbS,) partition pattern contourPattern,

— an (nCbSw)x(nChSh) array predSamples prediction samples.

Output of this process is a modified (nCbSw)x(nChSh) array predSamples of prediction samples.
The (nCbSw)x(nCbSh) array p is set equal to predSamples.

The variable xOff, yOff, nChSy, and n are derived as follows:

— If PartMode is equal to PART _Nx2N, xOff is set equal to 1, yOff is set equal to 0, nChSy is set equal to nChSw, and

nisset egualto (NChS, / nChSwa)
ht \ = 7

- Otherwise (PartMode is not equal to PART_Nx2N), xOff is set equal to 0, yOff is set equal to 1, nChSy is setrequ
to nCbSh, and n is set equal to ( nCbS, / nChSh).

he values of predSamples are derived as follows:

—

for(y =0; y <nChSh; y++)

for(x =0; x <nChSw; x++) {
filt=p[x][y]
prevFlag = contourPattern[ Max( 0, n * (x — xOff ) ) ][ Max( 0, n * (y — yOff ) ). (1-27
nextFlag = contourPattern[ Min( n * ( x + xOff ), nCbS_ — 1) ][ Min(n * (y #yOff ), nCbS_—-1) ]
if( prevFlag !'= nextFlag)

filt = ( p[ Max( 0, x —xOff ) ][ Max( 0, y —yOff ) ] + (filt << 1) +
p[ Min( x + xOff, nCbSy — 1) ][ Min(y + yOff, nCbSyn1) ]) >> 2

predSamples[ x ][ y ] = filt

8.5.4  Decoding process for the residual signal of coding units ceded in inter prediction mode

118.5.4.1 General

nputs to this process are:

a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-lgj
luma sample of the current picture,

a variable log2CbSize specifying the size of the current luma coding block.

Q

utputs of this process are:
- an (nChS)x(nChS,) array resSamples{Zof luma residual samples, where nChS, is derived as specified below,

- when ChromaArrayType is not.equal to 0, an (nCbSwc)x(nCbShc) array resSamplescy, of chroma residual samplé
for the component Ch, wheresaChSwC and nCbhShC are derived as specified below,

- when ChromaArrayType-isshot equal to 0, an (nCbSwc)x(nChShc) array resSamplesc, of chroma residual sample
for the component Cr, where nCbSwc and nChShc are derived as specified below.

—

he variable nCbS, is-set'equal to 1 << log2ChSize. When ChromaArrayType is not equal to 0, the variable nCbSw¢
bt equal to nCbS, /SubWidthC and the variable nChShc is set equal to nChS, / SubHeightC.

et resSamplesi-be an (nCbS,)x(nChS,) array of luma residual samples and, when ChromaArrayType is not equal to
gt resSamplescy, and resSamplesc, be two (nCbSwc)x(nCbShe) arrays of chroma residual samples.

[%2)

o

If DeOnlyFlag[ xCb ][ yCb ] is equal to 0, the following applies, depending on the value of rqt_root_cbf:

o

)

w

w

w

=4

</ If rqt_root_cbf is equal to 0 or cu_skip_flag[ xCb ][ yCb ] is equal to 1, all samples of the (nCbS,)x(nCbS

)

array ressamples, and, when ChromaArray Type 1S not equal 10 U, all samples of the two (NCPSW)X(NTDOSNE)

arrays resSamplesc, and resSamplesc; are set equal to 0.

— Otherwise (rgt_root_cbf is equal to 1), the following ordered steps apply:

1. The decoding process for luma residual blocks as specified in clause 8.5.4.2 is invoked with the luma
location ( xCb, yCb ), the luma location ( xBO, yB0) set equal to (0, 0), the variable log2TrafoSize set
equal to log2ChSize, the variable trafoDepth set equal to 0, the variable nCbS set equal to nCbS,, and the
(nCbS)x(nCbS,) array resSamples, as inputs, and a modified version of the (nCbS_)x(nCbS,) array

resSamples, as output.

2. When ChromaArrayType is not equal to 0, the decoding process for chroma residual blocks as specified in

Draft Rec. ITU-T H.265 (2015 E) 75
© ISO/IEC 2015 — All rights reserved


https://iecnorm.com/api/?name=d98f697cfdb6e7032798bf30666e0e53

ISO/IEC 23008-2:2015/Amd 1:2015 (E)

clause 8.5.4.3 is invoked with the luma location ( xCb, yCb ), the luma location ( xBO, yBO ) set equal to
(0,0), the variable log2TrafoSize set equal to log2CbSize, the variable trafoDepth set equal to 0, the
variable cldx set equal to 1, the variable nCbSw set equal to nCbSwc, the variable nChSh set equal to
nChShc, and the (nChSwc)x(nCbhShe) array resSamplesc, as inputs, and a modified version of the
(nCbhSw¢)x(nChShc) array resSamplescy, as output.

3. When ChromaArrayType is not equal to 0, the decoding process for chroma residual blocks as specified in
clause 8.5.4.3 is invoked with the luma location ( xCb, yCb ), the luma location ( xBO, yBO ) set equal to
(0,0), the variable log2TrafoSize set equal to log2CbSize, the variable trafoDepth set equal to 0, the
variable cldx set equal to 2, the variable nCbhSw set equal to nChSwc, the variable nCbhSh set equal to
nCbhShc, and the (nCbhSwc)x(nChShe) array resSamplesc, as inputs, and a modified version of the

=

V]
n
n

V]

nputs to this process are:

index refViewldx.

(L ChSw \x(nChSh) arrav rasSamnlas. as autnut
HBoWe R oRohe)aHayH RHHESeraS-BHHPHH-

Otherwise (DcOnlyFlag[ xCb ][ yCb ] is equal to 1), for x in the range of 0 to nCbS, — 1, inclusive, and y lin tH
range of 0 to nCbS, — 1, inclusive, resSamples, [ x ][ y ] is set equal to DcOffset[ xCb ][ yCb ][ 0 ].

NOTE - When DcOnlyFlag[ xCb ][ yCb ] is equal to 1, ChromaArrayType is equal to 0 in this version of this Specification.

@D

8.5.5  Derivation process for a disparity vector for texture layers

a luma location ( xCh, yCh) of the top-left sample of the current luma coding block relative to the top-left luma
sample of the current picture,

a variable nCbS specifying the size of the current luma coding block.
he flag dvAvailFlag is set equal to 0 and the disparity vector dispVec is set equal 10y(0, 0).
he variable checkParallelMergeFlag is derived as follows:
If one or more of the following conditions are true, checkParallelMergeFiag is set equal to 1:
— CuPredMode[ xCb ][ yCb ] is equal to MODE_SKIP.
— CuPredMode[ xCb ][ yCb ] is equal to MODE_INTER afid merge_flag[ xCb ][ yCb ] is equal to 1.

Otherwise, checkParalleIMergeFlag is set equal to 0.

Vhen slice_temporal_mvp_enabled_flag is equal to :1; the derivation process for a disparity vector from tempora
bighbouring blocks as specified in clause 1.8.5.5.1is" invoked with the luma location ( xCh, yCb), and the variab
CbS as inputs, and the outputs are the flag dvAvailFlag, the disparity vector dispVec, and the reference view ordgr

()

Vhen dvAvailFlag is equal to 0, the following applies for i in the range of 0 to 1, inclusive:
1. The variable N is set equal toc(ji == 0)? A; : B,.
2. The variable (xN, yN ) is;setequalto (i == 0)?(xCb—1,yCb+nCbhS—-1):(xCb+nChS—-1,yCh-1).
3. The derivation process for z-scan order block availability as specified in clause 6.4.1 is invoked with
(xCurr, yCurr )«set- equal to the (xCb, yCb) and the luma location (xN, yN) as inputs, and the output |s

assigned to nbAvailFlag.
4.  When CuPredMode[ xN ][ yN ] is equal to MODE_INTRA, nbAvailFlag is set equal to 0.
5. When.all of the following conditions are true, nbAvailFlag is set equal to 0.

=\ ~checkParallelMergeFlag is equal to 1,

— (XCb >> Log2ParMrgLevel ) is equal to (XN >> Log2ParMrgLevel ),

— (yCb >> LogZParMrgLevel) is equal to ( YN >> LogZParMrgLevel ).
6. The flag tPredNbAVvailFlag is set equal to nbAvailFlag.

7. When N is equal to B; and ((yN >> CtbLog2SizeY ) << CtbLog2SizeY ) is less than
((yCb >> CthLog2SizeY ) << CtbLog2SizeY ), tPredNbAvailFlag is set equal to 0.

8. The flag tPredNbDvAvailFlagN is set equal to 0.
9. For X in the range of 0 to 1, inclusive, the following applies:

— When dvAvailFlag is equal to 0, nbAvailFlag is equal to 1, and PredFlagLX[ xN J[ yN ] is equal to 1, the
following applies:
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— If DiffPicOrderCnt( RefPicListX[ RefldxLX[ XN J[yN]], CurrPic) is equal to 0, the following

applies:
refViewldx = Viewldx( RefPicListX[ RefldxLX[ XN J[yN]11) (1-280)
dispVec = MVLXN[ XN J[yN ] (1-281)
dvAvailFlag =1 (1-282)

— Otherwise (DiffPicOrderCnt( RefPicListX[ RefldxLX[ xN J[yN ]], CurrPic) is not equal to 0), when
tPredNbAvailFlag is equal to 1, tPredNbDvAvailFlagN is equal to 0, CuPredMode[ xN ][ yN ] is equal
to MODE_SKIP, and IvMcFlag[ xN ][ yN ] is equal to 1, the following applies:

-

o <

H

pr use in derivation processes of variables’invoked later in the decoding process, the following assignments are made
for x = xChb..(xCb +nCbhS—-1),y =yCb::(yCb + nChS - 1):
DispVec[ x ][y ] = dispVec (1-289)
DispRefVec[ x ][ y ] = dispRefVec (1-290)
RefViewldx[ x ][ y. ]'= refViewldx (1-291)

nputs to this process are:

TPTEdNDDISPVECN = DISPRETVEC[ XN [ YN ] (1=283)
tPredNbRefViewldxN = RefViewldx[ XN J[ yN ] (1-284)
tPredNbDvAVvailFlagN = 1 (1-28%)
pr i in the range of 0 to 1, inclusive, the following applies:
The variable N is setequalto (i == 0)? A;: B;.
When dvAvailFlag is equal to 0 and tPredNbDvAvailFlagN is equal to 1, the following appties:
dispVec = tPredNbDispVecN (1-286)
refViewldx = tPredNbRefViewldxN (1-287)
dvAvailFlag = 1 (1-288)
Vhen dvAvailFlag is equal to 0, refViewldx is set equal to DefaultRefViewldx and dispVec is set equal to (0, 0).
epending on the value of DepthRefEnabledFlag, the following applies:
If DepthRefEnabledFlag is equal to 1, the following applies:
— The derivation process for a depth or disparity sample array from a depth picture as specified in clause 1.8.5.7 |s
invoked with the luma location ( xBIk, yBlk ) equal‘to ( xCb, yCh ), the variable nBIkW equal to nCbS, the
variable nBIkH equal to nCbS, the disparity vector dispVec, the reference view order index refViewldx, and the

variable partldc equal to 0 as inputs, and the artay disparitySamples of size (nCbS)x(nCbS) as output.
— The disparity vector dispRefVec is set equal to ( disparitySamplesf 0][01],0).
Otherwise (DepthRefEnabledFlag is equal te-0), the disparity vector dispRefVec is set equal to dispVec.

8.5.5.1 Derivation-process for a disparity vector from temporal neighbouring blocks

a luma_location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-lefft
lumasample of the current picture,

@ variable nCbS specifying the size of the current luma coding block.

Outputs of this process are:

the availability flag dvAvailFlag,
the disparity vector dispVec,

the reference view order index refViewldx.

The luma location ( xRef, yRef ) is derived as follows:
XRef = ((xCb+nChS/2) >> 4) << 4 (1-292)
yRef = ((yCb+nChS/2) >> 4) << 4 (1-293)
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