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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 video coding technology have progressed, the need has arisen for an industry standard for compressed
video representation with substantially increased coding efficiency and enhanced robustness to network environments:
Toward these ends the ITU-T Video Coding Experts Group (VCEG) and the ISO/IEC Moving Picture Experts Group
(MPEG) formed a Joint Collaborative Team on Video Coding (JCT-VC) in 2010 and a Joint Collaborative Teamon'3D
Video Coding Extension Development (JCT-3V) in 2012 for development of a new Recommendation | International
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 camera 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, additional
supplement enhancement information, and corrections to various minor defects in the priar content of the specification.

In 0.8, replace "Annexes A through H" with "Annexes A through 1"

In 0.8, add the following sentence after the sentence that starts with "Annex H*
Annex | contains support for 3D coding.

Sequence parameter set RBSP

In 7.3.2.2.1 and F.7.3.2.2.1 replace the row containing "if( spsyextension_present_flag )" and all following rows in the
syntax table by the following:

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_extersion( )
if( sps_multilayerJextension_flag )

sps_multilayer extension() /* specified in Annex F */
if( sps_3d,extension_flag )

sps\3d_extension() /* specified in Annex | */
if(’sps_extension_5bits )

while( more_rbsp_data() )

sps_extension_data_flag u(l)

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

In 7.4.3.2.1 replace all occurrences of "'sps_extension_6bits" with "sps_extension_5bits".

Picture parameter set RBSP

In 7.3.2.3.1 replace the row containing "if( pps_extension_present_flag )" and all following rows in the syntaxtable with
the 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 semantics-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 set
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:

pps_3d_extension_flag equal to 1 specifies that the pps_3d_extension() syntax structure (specified in Annex 1) is
present-in"the 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.

In 7.4.3.3.1 replace all occurrences of "pps_extension_6bits" with "pps_extension_5bits".

LSl mnconann cvintasn,
o=t

TTCISUYC oSy TTItax

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)
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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.

\ideaonaramaeator cat RRCD camantinc
© St

vIocopararTicteT T DOT JCTTITAT Tticy

In F.7.4.3.1 replace the semantics of vps_extension2_flag with the following semantics:

vps_extension2_flag equal to 0 specifies that no vps_extension_data_flag syntax elements are present in the VPS RBSP
syntax structure. vps_extension2_flag equal to 1 specifies vps_extension_data_flag syntax elements are present in the
VPS RBSP syntax structure. Decoders conforming to a profile specified in Annexes A, G, or H shall ignore.alldata that
follow the value 1 for vps_extension2_flag in a VPS NAL unit.

In 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 conformance to profiles
specified in Annexes A, G, or H. Decoders conforming to a profile specified in Annexes A,, G, or H shall ignore all
vps_extension_data_flag syntax elements.

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

Table F.1 — Mapping of Scalabiltyld to scalability<dimensions

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

In F.7.4.3.1.1 remove Note 2.

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

The variable Scalabilityld[ ][ smldx ] specifying the identifier of the smldx-th scalability dimension type of the i-th
layer, and the variables,DepthLayerFlag[ 11d ], ViewOrderldx[ I1d ], Dependencyld] Iid ], and AuxId][ Ild ] specifying the
depth flag, view grder index, the spatial/quality scalability identifier, and the auxiliary identifier, respectively, of the
layer with nuh_dayer_id equal to Ild are derived as follows:

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

else
Scalabilityld[ i ][ smldx]=0
}
DepthLayerFlag[ 11d ] = Scalabilityld[i][ 0]
ViewOrderldx[ I1d ] = 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)
© ISO/IEC 2015 — All rights reserved
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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

TTeCt_Uependencty _att—tayers_type Symax efements. i bitstreams conformmng to s versiom 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
equal to 0 or 1 in this version of this Specification, decoders shall allow other values of direct_dep_type_len_minus2 in
the range of 0 to 30, inclusive, to appear in the syntax.

In 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
all combinations of i-th and j-th layers. The length of the direct_dependency_all_layers_type syntax element is
direct_dep_type_len_minus2 + 2 bits. Although the value of direct_dependency _all_layers_type is.¥eéquired to be in the
range of 0 to 6, inclusive, in this version of this Specification, decoders shall” allow values of
direct_dependency_all_layers_type in the range of 0 to 22 — 2, inclusive, to appear in the syntax.

In 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 the [layer with nuh_layer id equal
layer_id_in_nuh[i] and the layer with nuh_layer _id equal to layer_id_in_nuh[ j ].\direct_dependency_type[i][j] equal
to 0 specifies that the layer with nuh_layer_id equal to layer_id_in_nuh[ j ] may be‘used for inter-layer sample prediction
but is not used for inter-layer motion prediction of the layer with( nuh_layer_id equal layer_id_in_nuh[i].
direct_dependency_type[ i ][ j ] equal to 1 specifies that the layer with nuliZlayer_id equal to layer_id_in_nuh[ j ] may be
used for inter-layer motion prediction but is not used for inter-layer sample prediction of the layer with nuh_layer_id
equal layer_id_in_nuh[ i ]. direct_dependency_type[ i ][ j ] equal te’2 Specifies that the layer with nuh_layer_id equal to
layer_id_in_nuh[ j ] may be used for both inter-layer motion prediction and inter-layer sample prediction of the layer
with nuh_layer_id equal layer_id_in_nuh[i]. The length of{the direct_dependency type[i][j] syntax element is
direct_dep_type_len_minus2 + 2 bits. Although the value ofidirect_dependency_type[i][j] shall be in the range of O
to 2, inclusive, when the layer with nuh_layer_id equal to Tayer_id_in_nuh[ i ] conforms to a profile specified in Annexes
A, G, or H, and in the range of 0 to 6, inclusive, whenhe'layer with nuh_layer_id equal to layer_id_in_nuh[ i ] conforms
to a profile specified in Annex I, decoders shall allow values of direct_dependency type[i][]j] in the range of O to
2% — 2 inclusive, to appear in the syntax.

Profiles, tiers, and levels
In F.11.2 add the following row to the énd of Table F.3:

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

InG.11.1.1 and H.11.1)I remove " and sps_extension_6bits equal to 0 only".

In G.11.1.1 and/H,11.1.1 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

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

.2 Normative references
The list of normative references in clause G.2 apply.

1.3 Definitions

For the purpose of this annex, the following definitions apply in addition to the defiqitiens in clause G.3. These
definitions are either not present in clause G.3 or replace definitions in clause G.3.

1.3.1  depth intra contour prediction: A prediction of a partition pattern for-a 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.

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

1.3.3  depth look-up table: A list containing depth values.
1.3.4  depth value: A sample value of a decoded picture of:a depth layer.
1.3.5  disparity vector: A motion vector used for intérsview prediction.

1.3.6  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.

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

1.3.8  intra prediction: A prediction derived from only data elements (e.g., sample values) of the same decoded slice
and additionally may fe using depth intra contour prediction.

1.3.9  partition patterns.An MxM (M-column by M-row) array of flags defining two sub-block partitions of an MxM
prediction block:

1.3.10 prediction-block: A rectangular MxN block of samples on which either the same prediction or partitioning in
sub-plack partitions is applied.

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

k3x12 sub-block partition: A subset of samples of a prediction block on which the same prediction is applied.

1313 toxture laver: A laver with a nuh laver id value eqgual to 1 such that Denthl averElaal il Depnendencvidiil
7 J 7 | 7 L P4 JL a7 L PA L a7

and AuxId[ i ] are equal to 0.
.4 Abbreviations

The specifications in clause G.4 apply.

1.5 Conventions

The specifications in clause G.5 apply.

Draft Rec. ITU-T H.265 (2015 E) 5
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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 seaments. tiles. coding tree units. and coding tree blocks

The specifications in clause 6.3 and its subclauses apply.

1.6.4  Availability processes

The specifications in clause 6.4 apply.

1.6.5 Scanning processes

The specifications in clause 6.5 and its subclauses apply.

1.6.6  Derivation process for a wedgelet partition pattern table
NOTE — Tables and values resulting from this process are independent of any information containeddn the bitstream.

The list WedgePatternTable[ log2BIkSize ] of partition patterns of size (1 << log2BIkSize )x(1 << log2BIkSize ) and
the variable NumWedgePattern[ log2BIkSize ] specifying the number _of|, partition patterns in list
WedgePatternTable[ 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)2 01,
— The variable wBIKkSize is set equal to (1 << (log2BIlkSize + resShift) ).
— For wedgeOri in the range of 0 to 5, inclusive, the following applies:
— The variable posend is set equal to NumWedgePattern[ log2BIkSize ].
— If wedgeOri is equal to 0 or 4, the following applies:
— The variables sizeScaleS andisizeScaleE are derived as follows:
sizeScaleS = (log2BIkSize >3)?72:1 (1-1)
sizeScaleE = (wedgeOri < 4 && log2BIkSize >3)?:2:1 (1-2)
— For min the range’of 0 to ( wBIkSize / sizeScaleS — 1), inclusive, the following applies:
—  For princthe 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 with
patternSize equal to (1 << log2BIkSize ), the variable resShift, the variable wedgeOri, the
variable (xS,yS) equal to (m*sizeScaleS,0), the variable (XE,yE) equal to
(wedgeOri == 0)? (0, n*sizeScaleE ) : ( n * sizeScaleE, wBIkSize — 1) as inputs, and the
output is the partition pattern curWedgePattern.

— The wedgelet partition pattern table insertion process as specified in clause 1.6.6.2 is invoked
with the variable log2BIkSize and the partition pattern curWedgePattern as inputs.

—  Otherwise (wedgeOri is equal to 1, 2, 3, or 5), the following applies:

—_For curPos In the range of posstart to posEnd — 1, INCIUSIVE, the Tollowing 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]

Wedgelet partition pattern generation process

Inputs to this process are:

(1-4)

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

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

a variable patternSize specifying the partition pattern size,
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.

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

(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
posY =y0
for( posX = x0; posX <= x1; posX++){
if(abs( yE —yS) > abs("XE — xS))
wedgePattern[.pesY >> resShift ][ posX >> resShift] =1
else
wedgePatternf posX >> resShift ][ posY >> resShift] =1
sumErr += (abs(yl—-y0) << 1)
if(sumEfry>= (x1-x0)){
posY += (yO<yl)?1:-1
Sumerr —= (x1-x0) << 1
}
¥

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++)

wedgePattern[ x ][y ] =1

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

(1-5)

(1-6)

1.0.0.2

VWedgelet parttion pattern tabie nSertion 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:

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

her-patidenticalFlag-Hsequal-to-d—validRatterrlag-is-setequal-to-0-
3. For k =0..NumWedgePattern[ log2BIkSize ] — 1, the following applies:

— 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[ log2BIkSize [k [ x1[y ]
patinvidenticalFlag is set equal to O.

— When patinvidenticalFlag is equal to 1, validPatternFlag is set equal to 0.
When validPatternFlag is equal to 1, the following applies:
—  The pattern WedgePatternTable[ log2BIkSize ][ NumWedgePattern[ log2BIkSize ] ].isset equal to wedgePattern.
—  The value of NumWedgePattern[ log2BIkSize ] is incremented by one.
1.7 Syntax and semantics
1.7.1  Method of specifying syntax in tabular form
The specifications in clause F.7.1 apply.
1.7.2  Specification of syntax functions, categories, and descriptors
The specifications in clause F.7.2 apply.
1.7.3 Syntax in tabular form
1.7.3.1  NAL unit syntax
The specifications in clause F.7.3.1 and all its.subclauses apply.
1.7.3.2  Raw byte sequence payloads and RBSP trailing bits syntax
1.7.3.2.1 Video parameter set RBSP

video_parameter_set/rhsp() { Descriptor
vps_video_parameter_set_id u(4)
vps_base Jdayer_internal_flag u(l)
vps_bases layer_available_flag u(l)
vpsymax_layers_minusl u(6)
Vps-max_sub_layers_minusl u3)
Vps_temporal_id_nesting_flag u(l)
vps_reserved_Oxffff_16bits u(16)
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)
}

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

© ISO/IEC 2015 — All rights reserved



https://standardsiso.com/api/?name=dd2b8e402fbf8712f117480eb3c31373

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

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_Nnum_units_in_tick u(32)
vps_time_scale u(32)
vps_poc_proportional_to_timing_flag u(l)
if( vps_poc_proportional_to_timing_flag )
vps_num_ticks_poc_diff one_minusl uefv)
vps_num_hrd_parameters ue(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_minusl )
}
}
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 @lignment_bit_equal_to_one u(l)
vps_3d_extension(.)
}
vps_extension3 flag u(1)
if( vps_extension3_flag )
whHe('more_rbsp_data() )
vps_extension_data_flag u(l)
%
h
rbsp_trailing_bits()
}
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
The specifications in clause F.7.3.2.1.6 apply.

1.7.3.2.1.7  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 ][ j.] se(v)
vps_cp_inv_off_plus_off[i][]] se(v)
}
}
}
}
}

1.7.3.2.2 Sequence-parameter set RBSP syntax

1.7.3.2.2.1  General sequence parameter set RBSP syntax

The specifieations in clause F.7.3.2.2.1 apply.

1.7.3.22:2  Sequence parameter set range extensions syntax

The,specifications in clause F.7.3.2.2.2 apply.

).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){
[0gZ_ivmc_sub_pb_size_minus3[ 0 ] TEV)
iv_res_pred_enabled flag[ d ] u(l)
depth_ref_enabled_flag[ d ] u(l)
vsp_mc_enabled flag[ d ] u(l)
dbbp_enabled_flag[ d ] G
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(l)
cqt_cu_part_pred_enabled flag[ d ] u(l)
inter_dc_only_enabled flag[ d ] u(l)
skip_intra_enabled_flag[ d ] u(l)
}
}
}
1.7.3.2.3  Picture parameter set RBSP syntax
1.7.3.2.3.1  General picture parameter set RBSP.syntax
The specifications in clause F.7.3.2.3.1 apply.
1.7.3.2.3.2  Picture parameter set rangé extensions syntax
The specifications in clause F.7.3.2.3,2°apply.
1.7.3.2.3.3  Picture parameter set multilayer extension syntax
The specifications in clause-F:7.3.2.3.3 apply.
1.7.3.2.3.4  General colour mapping table syntax
The specifications‘irmclause F.7.3.2.3.4 apply.
1.7.3.2.3.5 _SColour mapping octants syntax
The specifications in clause F.7.3.2.3.5 apply.
1.7.3:2.3.6  Picture parameter set 3D extension syntax
ppb_Sd_c)\tcllaiUI |( ) { Descr ipLUl
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)
Draft Rec. ITU-T H.265 (2015 E) 11

© ISO/IEC 2015 — All rights reserved



https://standardsiso.com/api/?name=dd2b8e402fbf8712f117480eb3c31373

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

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
delta_dlt(i)
}
}
}
}
1.7.3.2.3.7  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++,)
delta_val_diff_minus_min[ k ] u(v)
}
}

1.7.3.2.4 Supplemental enhancement information RBSP syntax
The specifications in clausé F.7.3.2.4 apply.

1.7.3.2.5 Access unit delimiter RBSP syntax

The specificationsun’clause F.7.3.2.5 apply.

1.7.3.2.6 /End of sequence RBSP syntax

The specifications in clause F.7.3.2.6 apply.

L7%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

The specifications in clause F.7.3.3 apply.

1.7.3.4  Scaling list data syntax
The specifications in clause F.7.3.4 apply.

1.7.3.5  Supplemental enhancement information message syntax

The specifications in clause F.7.3.5 apply.
1.7.3.6  Slice segment header syntax

1.7.3.6.1 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_IRAP_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(l)
}
if( numdcextra_slice_header bits > i) {
i+
cross_layer_bla flag u(l)
1
for(; i < num_extra_slice_header_bits; i++)
slice_reserved _flag[i] u(l)
sl ir‘n_fypp 1 m(\/)

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))
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slice_pic_order_cnt_lsb 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)

iT(Tong_term_Tef_pics_present_Tag ) {

if(num_long_term_ref 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_msh_present flag[i])
delta_poc_msb_cycle It[i] ue(v)
}
}
if( sps_temporal_mvp_enabled_flag )
slice_temporal_mvp_enabled_flag u(l)
}

if(nuh_layer_id >0 && !default refslayers active flag &&
NumRefListLayers[ nuhilayer id]>0){

inter_layer_pred_enabled sflag u(l)

if(inter_layer_pred_enabled flag && NumRefListLayers[ nuh_layer id]>1) {

if( Imax_one_active,ref layer flag)

num_interslayer_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)
}
s
if( inCmpPredAvailFlag )
in_comp_pred_flag u(l)
if( sample_adaptive_offset_enabled flag ) {
slice_sao_luma_flag u(1)
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_Tlag )
cabac_init_flag u(l)

if( slice_temporal_mvp_enabled_flag ) {
if(slice_type == B)
collocated_from_10_flag G2

if( ( collocated_from_I0 flag && num_ref idx_10_active_minusl >0) ||
('collocated_from_l0_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_qp _.offset_enabled flag u(l)
if( deblocking_filter: override_enabled flag)
deblocking_filter_override_flag u(l)
if( deblacking_filter_override_flag ) {
slicendeblocking_filter_disabled flag u(l)
if()!slice_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 ) {
nNUmM_entry_point_ofIsets Ue(V)
if( num_entry_point_offsets > 0) {
offset_len_minusl ue(v)
for(i=0;i<num_entry_point_offsets; i++)
entry_point_offset_minusl[i ] G(w)
}
}
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_lsb_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_extehsion_data_bit u(1)
}
byte alignment()
}

1.7.3.6.2 Reference-picture list modification syntax

The specifications in clause F.7.3.6.2 apply.

1.7.3.6.3 . Weighted prediction parameters syntax
The specifications in clause F.7.3.6.3 apply.

1n7.3.7  Short-term reference picture set syntax

—thespecificationsimclause F-7-37appty:
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 &&

log2CbSize > MInCbLog2SizeY && !predSphtCuFlag )
split_cu_flag[ x0 ][ yO0 ] ae(v)
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, ggtDepth + 1)
} else
coding_unit( x0, y0, log2CbSize )

1.7.3.8.,5 Coding unit syntax

coding_unit( x0, y0, log2CbSize ) { Descriptor
if( transquant-bypass_enabled flag)
cu_transquant_bypass_flag ae(v)
if(slicetype '= 1)
cuskip_flag[ x0 J[ yO0 ] ae(v)

RCbS = (1 << log2ChSize)
if(cu_skip_flag[ x0][y0 1)

prediction_unit( x0, y0, nCbS, nCbS )
olse if( leiplnmenahlnrﬂ:Ing)

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)

Draft Rec. ITU-T H.265 (2015 E) 17
© ISO/IEC 2015 — All rights reserved



https://standardsiso.com/api/?name=dd2b8e402fbf8712f117480eb3c31373

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

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())

ncm-alionment zero hit (1)
T g— ~ —_— p— \7

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 ][ yO4+ j})

mpm_idx[ X0 +iJ[y0 +j] ae(v)
else
rem_intra_luma_pred_mode[x@ +i][y0 +j] ae(v)

}

if( ChromaArrayType == 3)

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

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

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

if( PartMade == 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)

} else if( PartMode == PART_Nx2N ) {

prediction_unit( x0, yO, 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{ XU, yU, nCbS / Z, NCHS 7 2)

prediction_unit(x0 + (nChS/2),y0,nChS/2,nChS/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] ||
(Iskip_intra_flag[ x0 ][ yO] && CuPredMode[ x0][ y0] == MODE_INTRAY.)

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[ x0][y0] !'= MODE_INTRA &&
I(PartMode == PART_2Nx2N && merge_flag[ x0 ][ yO\]))

rgt_root_cbf ae(v)
if(rgt_root_cbf) {
MaxTrafoDepth = ( CuPredMode[ X0 ][ y0O ] =="MODE_INTRA ?

('max_transform_hierarchy«depth_intra + IntraSplitFlag ) :
max_transform_hierarchy~depth_inter)

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

¥
j
¥

1.7.3.8.5.1  Intra mode extension syntax

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

if(tno.dim _flag[ X0 J[yO] && IntraDcOnlyWedgeEnabledFlag
&& IntraContourEnabledFlag )

depth_intra_mode_idx_flag[ x0 ][ y0 ] ae(v)
if(Ino_dim_flag[ X0 J[yO] && !depth_intra_mode_idx_flag[ x0][y0])
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(!cu_skip_flag[ x0][y0]){

T DbbpENabiedFiag && DISpAVAITFIa] && 10g2ChSIZE > 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 ]JLy0l} == 0)

illu_comp_flag[ x0 ][ yO ] ae(v)

1.7.3.8.5.3  Depth DCs syntax

depth_dcs( x0, y0, log2ChSize ) { Descriptor

nChS = (1 << log2ChSize)

pbOffset = ( PartMode == PART_NxN &&
CuPredMode[ x04[y0] == MODE_INTRA) ? (nCbS/2) : nCbS

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

for(k = 0; k <nCbS; k& k'+ pbOffset )

if( DimFlag[ x0 .k J[y0+j] || DcOnlyFlag[ x0][y0]1) {

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

depth-dc_present flag[ x0+ k][ y0 +j] ae(v)

dcNuemSeg = 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)
depth_dc sign flag[ xO+k][y0+j][i] ae(v)

4~

1.7.3.8.6  Prediction unit syntax
The specifications in clause F.7.3.8.6 apply.
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1.7.3.8.7 PCM sample syntax
The specifications in clause F.7.3.8.7 apply.
1.7.3.8.8  Transform tree syntax
The specifications in clause F.7.3.8.8 apply.
1.7.3.8.9 Motion vector difference coding syntax

The specifications in clause F.7.3.8.9 apply.

1.7.3.8.10 Transform unit syntax

The specifications in clause F.7.3.8.10 apply.

1.7.3.8.11 Residual coding syntax
The specifications in clause F.7.3.8.11 apply.

1.7.3.8.12 Cross-component prediction syntax

The specifications in clause F.7.3.8.12 apply.
1.7.4  Semantics

1.741  General

1.7.4.2  NAL unit semantics

1.7.4.2.1 General NAL unit semantics
The specifications in clause F.7.4.2.1 apply.

1.7.4.2.2 NAL unit header semantics
The specifications in clause F.7.4.2.2 apply.

1.7.4.2.3 Encapsulation of an SODB within an RBSP*{informative)
The specifications in clause F.7.4.2.3 apply.

1.7.4.2.4  Order of NAL units and association;to coded pictures, access units, and coded video sequences

The specifications in clause F.7.4.2.4 and alhits subclauses apply.
1.7.4.3  Raw byte sequence payloads, trailing bits, and byte alignment semantics

1.7.4.3.1 Video parameter set RBSP semantics
The specifications in clause-£.7.4.3.1 apply with the following modifications and additions:

vps_extension2_flag equal to 0 specifies that no vps_3d_extension() syntax structure and no vps_extension_data_flag
syntax elements arel present in the VPS RBSP syntax structure. vps_extension2_flag equal to 1 specifies that the
vps_3d_extension().syntax structure and vps_extension_data_flag syntax elements may be present in the VPS RBSP
syntax structure:When MaxLayersMinusl is greater than 0, vps_extension2_flag shall be equal to 1.

vps_3d_exténsion_flag equal to O specifies that no vps_3d_extension() syntax structure is present in the VPS RBSP
syntaxestructure. vps_3d_extension_flag equal to 1 specifies that the vps_3d_extension() syntax structure is present in
the MPS’RBSP syntax structure. When MaxLayersMinusl is greater than 0, vps_3d_extension_flag shall be equal to 1.

vps 3d_extension_alignment_bit_equal_to_one shall be equal to 1.

VPS_EXtensions_flagequat to 0 Specifies that o vps_extension_data_fiag Syntax eferments are present 1 e VPSRBSP
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
vps_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.

inter-layer prediction of predLayer. ( ( direct_dependency type[i][j]+1) & Ox4) greater than O specifies that coding
quadtree and coding unit partitioning information of refLayer may be used for inter-layer prediction of predLayer.
( (direct_dependency type[i][j]+1) & O0x4) equal to O specifies that coding quadtree and coding unit partitioning
information of refLayer are not used for inter-layer prediction of the predLayer.

The length of the direct_dependency_type[ i ][ j ] syntax element is direct_dep_type_len_minus2 + 2 bitss-Although the
value 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 to0a profile specified
in Annex |, decoders shall allow values of direct_dependency type[i][j] in the range of 0 t6 2% — 2, inclusive, to
appear in the syntax.

The 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++) (1-7)
if( ViewOrderldx[ layer_id_in_nuh[i]] == ViewOrderldx[layer_id_in_nuh[j]])
newViewFlag =0
if( newViewFlag )
ViewOldxList[ idx++ ] = ViewOrderldx[ Ild ]

}
The variables NumRefListLayers[ iNuhLId ] and IdRefListl-ayer[ iNuhLId ] are derived as follows:

for(i=0;i <= MaxLayersMinusl; i++) {
iNuhLId = layer_id_in_nuh[i]
NumRefListLayers[ iNuhLId] =0
for(j =0; j < NumDirectRefLayers[ iNuhLId ]; j++) {
jNuhLId = IdDirectRefLayerfiNuhLId ][ j ] (1-8)
if( DepthLayerFlag[ iNuhi{sld ] == DepthLayerFlag[ jNuhLId ])

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

}
¥

The variables ViewCompLayerPresentFlag[ iViewOldx ][ depFlag ] and ViewCompLayerld[ iViewOldx ][ depFlag ] are
derived as follows:

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

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

if( DepthLayerFlag[ jNuhLId ] == depFlag && ViewOrderldx[ jNuhLId] == iViewOldx
&& 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.

1.7.43.1.3 DPB size semantics
The specifications in clause F.7.4.3.1.3 apply.

1.7.43.1.4  VPS VUI semantics
The specifications in clause F.7.4.3.1.4 apply.

1.7.43.1.5  Video signal info semantics

The specifications in clause F.7.4.3.1.5 apply.

1.7.4.3.1.6  VPS VUI bitstream partition HRD parameters semantics
The specifications in clause F.7.4.3.1.6 apply.

1.7.4.3.1.7 Video parameter set 3D extension semantics

cp_precision + BitDepthy — 1 specifies the precision of the vps_cp_scale[ i ][] and
vps_cp_inv_scale plus scale[i][j] syntax elements present in the VPSY and the cp_scale[j] and
cp_inv_scale_plus_scale[ j ] syntax elements present in slice headers. The value gf-¢p_precision shall be in the range of 0
to 5, inclusive.

num_cp[i], when cp_in_slice_segment_header flag[i] is equal to 0,5pecifies the number of vps_cp_scale[i][]],
vps_cp_off[i][j], vps_cp_inv_scale plus_scale[i][j], and vps_cp_inv_off plus off[ i][j] syntax elements present
for the view with Viewldx equal to i in the VPS. num_cp[ i ], when cp”in_slice_segment_header flag[ i] is equal to 1,
specifies the number of cp scale[j], cp_off[j], cp_inv_scaleyplus scale[ j], and cp_inv_off plus off[j] syntax
elements present in slice headers of layers with Viewldx equalo i.

cp_in_slice_segment_header flag[i] equal to 1 specifies that the syntax elements vps cp_scale[i][j],
vps_cp_off[i][j], vps_cp_inv_scale plus_scale[ i][ j I7and vps_cp_inv_off plus_off[ i ][ j ] for the view with Viewldx
equal 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 ],
and cp_inv_off plus off[j] may be presents in slice headers of layers with Viewldx equal to i.
cp_in_slice_segment_header_flag[i] equal \t¢> 0 specifies that the wvps_cp_scale[i][j], vps_cp_off[i][j]l,
vps_cp_inv_scale_plus_scale[ i][j ], and vps_cp_inv_off plus_off[i][j] syntax elements for the view with Viewldx
equal 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
cp_inv_off_plus_off[ j ] are not present i slice headers of layers with Viewldx equal to i. When not present, the value of
cp_in_slice_segment_header_flag[i ]s inferred to be equal to 0.

cp_ref_voi[ i ][ m ], when cp tin_slice_segment_header_flag[ i] is equal to O, specifies the Viewldx value j of the view
to which the m-th~wps_cp_scale[i][j], vps_cp off[i][j], vps_cp_inv_scale_plus scale[i][j], and
vps_cp_inv_off_plus_off[ ][ j ] syntax element present for the view with Viewldx equal to i in the VVPS is related to.
cp_ref _voi[ i ][ m], when cp_in_slice_segment_header_flag[i] is equal to 1, specifies the Viewldx value j of the view
to which the m-thiCep”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 t6 65535, inclusive. It is a requirement of bitstream conformance that cp_ref voi[i][ x] is not equal to
cp_ref_voifd [ 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.

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

for(n=1; n < NumViews; n++) {

= VICWUTUALIOSL 1T |
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

iv_di_mc_enabled_flag[ d ] equal to 1 specifies that the derivation process for inter-view predicted merging.andidates
and the derivation process for disparity information merging candidates may be used in the decoding process ‘of layers
with DepthFlag equal to d. iv_di_mc_enabled flag[ d] equal to O specifies that derivation process\for inter-view
predicted merging candidates and the derivation process for disparity information merging candidates.is-nhot used in the
decoding process of layers with DepthFlag equal to d. When not present, the value of iv_di_me\enabled_flag[ d ] is
inferred to be equal to 0.

iv_mv_scal_enabled_flag[ d ] equal to 1 specifies that motion vectors used for inter-view_prediction may be scaled
based on view_id_val values in the decoding process of layers with DepthFlag equal to-d. iv_mv_scal_enabled_flag[ d ]
equal to 0 specifies that motion vectors used for inter-view prediction are not scaled based on view_id_val values in the
decoding process of layers with DepthFlag equal to d. When not present, the valge ,of iv_mv_scal_enabled_flag[ d ] is
inferred to be equal to 0.

log2_ivmc_sub_pb_size_minus3[ d ], when iv_di_mc_enabled_flag[ d ] jis\equal to 1 and d is equal to O, is used to
derive the minimum size of sub-block partitions used in the derivation pracess for sub-block partition motion vectors for
an inter-layer predicted merging candidate in the decoding process 6f layers with DepthFlag equal to d. When not
present, the value of log2_ivmc_sub_pb_size_minus3[ d ] is inferréd to be equal to ( CtbLog2SizeY — 3 ). The value of
log2_ivmc_sub_pb_size minus3[ d] shall be in the range-6f)( MinCbLog2SizeY —3) to (CtbLog2SizeY —3),
inclusive.

iv_res_pred_enabled_flag[ d ] equal to 1 specifies that the’iv_res_pred_weight_idx syntax element may be present in
coding units of layers with DepthFlag equal to._diiv_res pred enabled flag[ d] equal to O specifies that the
iv_res_pred_weight_idx syntax element is not present coding units of layers with DepthFlag equal to d. When not
present, the value of iv_res_pred_enabled_flag[ d:Juis inferred to be equal to 0.

vsp_mc_enabled_flag[ d ] equal to 1 specifies that the derivation process for a view synthesis prediction merging
candidate may be used in the decoding precess of layers with DepthFlag equal to d. vsp_mc_enabled_flag[ d ] equal to 0
specifies that the derivation process fora view synthesis prediction merging candidate is not used the decoding process
of layers with DepthFlag equal to @='When not present, the value of vsp_mc_enabled_flag[ d ] is inferred to be equal to 0.

dbbp_enabled_flag[ d ] equalk.to 1 specifies that the dbbp_flag syntax element may be present in coding units of layers
with DepthFlag equal to d.-dbbp_enabled_flag[ d ] equal to 0 specifies that the dbbp_flag syntax element is not present
coding units of layers with-DepthFlag equal to d. When not present, the value of dbbp_enabled_flag[ d ] is inferred to be
equal to O.

depth_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 of
layers with-DepthFlag equal to d. depth_ref _enabled_flag[ d ] equal to O specifies that derivation process for a depth or
disparity sample array from a depth picture is not used in the derivation process for a disparity vector for texture layers in
the detoding process of layers with DepthFlag equal to d. When not present, the value of depth_ref_enabled_flag[ d ] is
inferred to be equal to 0.

tex_mc_enabled flag[d] equal to 1 specifies that the derivation process for motion vectors for the texture merge

eandidata o, ha ead 1n tha dasadina arannce of oy arc vt ManthClas anal 0 A +ay, onns anahind flaal A1 Angal t0 N0
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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 O specifies that the dc_only flag syntax element is not 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 is not used in the decoding process of layers with DepthFlag equal to d. When not present, the value-of
intra_dc_only_wedge enabled flag[ d ] is inferred to be equal to 0.

cqt_cu_part_pred_enabled_flag[ d ] equal to 1 specifies that coding quadtree and coding unit partitioning information
may be inter-component predicted in the decoding process of layers with DepthFlag equal” to d.
cqt_cu_part_pred_enabled_flag[ d ] equal to 0 specifies that coding quadtree and coding unit partitioning information are
not inter-component predicted in the decoding process of layers with DepthFlag equal to d. When not present, the value
of cqt_cu_part_pred_enabled_flag[ d ] is inferred to be equal to 0.

inter_dc_only_enabled_flag[ d ] equal to 1 specifies that the dc_only_flag syntax element may-be present in coding
units coded an in inter prediction mode of layers with DepthFlag equal to d. inter_dc_only_@nabled flag[ d ] equal to 0
specifies that the dc_only_flag syntax element is not present in coding units coded in ancinter prediction mode of layers
with DepthFlag equal to d. When not present, the value of inter_dc_only_enabled_flag[‘layerld ] is inferred to be equal
to 0.

skip_intra_enabled_flag[ d ] equal to 1 specifies that the skip_intra_flag syntax‘€lement may be present in coding units
of layers with DepthFlag equal to d. skip_intra_enabled flag[ d ] equal to0yspecifies that the skip_intra_flag syntax
element is not present in coding units of layers with DepthFlag equal to d. When not present, the value of
skip_intra_enabled_flag[ layerld ] is inferred to be equal to 0.

1.7.4.3.3 Picture parameter set RBSP semantics

1.7.43.3.1  General picture parameter set RBSP semantics

The specifications in clause F.7.4.3.3.1 apply.

1.7.4.3.3.2  Picture parameter set range extension'semantics

The specifications in clause F.7.4.3.3.2 apply.

1.7.4.3.3.3  Picture parameter set multilayer extension semantics

The specifications in clause F.7.4.3.3.3 apply.

1.7.4.3.3.4  General colour mapping table semantics

The specifications in clause£:7.4.3.3.4 apply.

1.7.4.3.3.5 Colour-mapping octants semantics

The specifications.in/clause F.7.4.3.3.5 apply.

1.7.4.3.3.6 ~Picture parameter set 3D extension semantics

dlts_present_flag equal to 1 specifies that syntax elements for the derivation of depth look-up tables are present in the
PPS, dlts’ present_flag equal to O specifies that syntax elements for the derivation of depth look-up tables are not present
in the'PPS.

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 decodlng of the Iayer Wlth nuh Iayer id equal to DepldeoLId[ |] dlt flag[ i]

When not present, the value of dit flag[ i ]is inferred to be equal to 0.

For i in the range of O to NumDepthLayers — 1, inclusive, the variable DItFlag[ DepldxToLId[i]] is set equal\to
dit_flag[i].

dit pred flag[i] equal to 1 indicates that the depth look-up table of the layer with nuh_layer id\equal to
DepldxToLId[ i] is predicted from the depth look-up table of the layer with nuh_layer id equal to DeptdxToLId[ O].
dit_pred flag[i] equal to O indicates that the depth look-up table of the layer with nuh_layer'id equal to
DepldxToLlId[ i] is not predicted from any other depth look-up table. The value of dit_pred_flag[ O-shall be equal to 0.
It is a requirement of bitstream conformance that, when dlt_flag[ 0 ] is equal to 0, dit_pred_flag[ i ] shall 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 to
DepldxToLId[i] is derived from dlt_value_flag[i][j] syntax elements. dlt_val_flags.present_flag[i] equal to 0
specifies the depth look-up table of the layer with nuh_layer_id equal to DepldxToLId[ i’} is derived from the delta_dlt()
syntax structure. When not present, the value of dit_val flags present_flag[ i ] is inferred to be equal to 0.

dit_value flag[i][j] equal to 1 specifies that j is an entry in the depth look:up,table of the layer with nuh_layer _id
equal to DepldxToLId[ i]. dIt value_flag[i][j] equal to O specifies that j issnot an entry in the depth look-up table of
the layer with nuh_layer_id equal to DepldxToLId[ i ].

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 DltVal[ layerld][n] and NumValDlt[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 <= depthMaxValue; j++)
if(dlt_value_flag[i][j]) (1-14)
DltVal[ layerld ][ n++ ] =]
NumValDIt[ layerld ] =n

1.7.4.3.3.7  Delta depth look-up table semantics

num_val_delta_dlt specifies the fumber of elements in the list deltaList. The length of num_val delta dIt syntax
element is pps_bit_depth_for_depth-layers_minus8 + 8 bits.

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

min_diff_minusl ~Specifies the minimum difference between two consecutive elements in the list deltaList.
min_diff_minus1 shall be in the range of 0 to max_diff — 1, inclusive. The length of the min_diff _minusl syntax element
is Ceil( Log2(.max_diff + 1)) bits. When not present, the value of min_diff_minusl is inferred to be equal to
(max_diff,=1).

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

delta_dlIt_val0 specifies the O-th element in the list deltaList. The length of the delta_dIt val0 syntax element is
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 <= depthMaxValue; j++) {
inRefDItFlag = 0
if(dlt_pred_flag[i])
for( k =0; k< NumValDIt[ refl ayerld ]; k++ )

inRefDItFlag = inRefDltFlag || ( Dltval[ refLayerld ][[k] == j)
inUpdateDItFlag = 0
for(k = 0; k <num_val_delta_dIt; k++)
inUpdateDItFlag = inUpdateDItFlag || (deltaListt k] == j)
if(inRefDItFlag != inUpdateDltFlag )
DitVal[ layerld ][ n++] =

}NumVaIDIt[ layerld ] =n
1.7.4.3.4  Supplemental enhancement information RBSP semantics
The specifications in clause F.7.4.3.4 apply.
1.7.4.3.5  Access unit delimiter RBSP semantics
The specifications in clause F.7.4.3.5 apply.
1.7.4.3.6  End of sequence RBSP semantics
The specifications in clause F.7.4.3.6 apply.
1.7.4.3.7 End of bitstream RBSP semantics
The specifications in clause F.7.4.3.7 apply.
1.7.4.3.8 Filler data RBSP semantics
The specifications in clause F.7.4.3.8 apply.
1.7.4.3.9  Slice segment layer RBSP semantics
The specifications in clause F.7.4.3.9 apply,
1.7.4.3.10 RBSP slice segment trailing-bits semantics
The specifications in clause F.7.4.3.10 apply.
1.7.4.3.11 RBSP trailing bits;semantics
The specifications in clatse.7.4.3.11 apply.
1.7.4.3.12 Byte alignment semantics
The specifications'in clause F.7.4.3.12 apply.
1.7.4.4 . Profile, tier and level semantics

The speeifications in clause F.7.4.4 apply.

1745  Scaling list data semantics

(1-16)

— T 1Te SpeECTfications i clause F-7-4-5 appty-

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.
— Foriin 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 equalito 0.
— The variable refCmpCurLIdAvailFlag is set equal to 0.
— When ViewCompLayerPresentFlag[ inCmpRefViewldcs[ i ] ][ !DepthFlag ] is equal to 1,the-following applies:
— 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 equalito 1.
— sub_layers_vps_max_minusl[ j ] is greater than or equal to Temperalld.

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

—  When refCmpCurLIdAvailFlag is equal to 0, allRefCmpLayersAvailFlag is set equal to 0.
The variable inCmpPredAvailFlag is derived as follows:
— IfallRefCmpLayersAvailFlag is equal to 0, inCmpPredAvailFlag is set equal to 0.
— Otherwise (allRefCmpLayersAvailFlag) is equal to@; the following applies:

— If DepthFlag is equal to 0, the following agplies:

inCmpPredAvailFlag = vsp_mc_enabled_flag[ DepthFlag] ||
dbbp_enabled_flag[ DepthFlag ] || depth_ref_enabled_flag[ DepthFlag ] (1-17)

— Otherwise (DepthFlag is equal-to1), the following applies:

inCmpPredAvailFlag.=)intra_contour_enabled_flag[ DepthFlag ] ||
cqt_cu_partwpred_enabled_flag[ DepthFlag ] || tex_mc_enabled_flag[ DepthFlag ] (1-18)

in_comp_pred_flag equal.to 0 specifies that reference pictures required for inter-component prediction of the current
picture may not be present and that inter-component prediction of the current picture is disabled. in_comp_pred_flag
equal to 1 specifies.allreference pictures required for inter-component prediction of the current picture are present and
that inter-component prediction of the current picture is enabled. When not present, the value of in_comp_pred_flag is
inferred to beequal to 0.

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

— JtJs/a requirement of bitstream conformance that there is a picture in the DPB with PicOrderCntVal equal to the
PicOrderCntVal of the current picture, and a nuh_layer _id value equal to
ViewCompLayerld[ inCmpRefViewldcs[ i ] ][ !DepthFlag ].

The  variables  IVDIMCERNabledFlag,  IVMVScalEnabledFlag,  IVResPredEnabledrlag,  VSpMICENabledrlag,
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)
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 ] (1529)

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)" (I-28)

InterDcOnlyEnabledFlag = inter_dc_only _enabled_flag[ DepthFlag ] (1-29)
SkipIntraEnabledFlag = skip_intra_enabled_flag[ DepthFlag ] (1-30)

DisparityDerivationFlag = IvDiMcEnabledFlag | | IvResPredEnabledFlag | |
VspMcEnabledFlag || BbbpEnabledFlag  (1-31)

When TexMcEnabledFlag is equal to 1, or CgtCuPartPredEnabledFlag is equal to 1, or IntraContourEnabledFlag is equal
to 1, let TexturePic be the picture in the current access unit * with nuh_layer id equal to
ViewCompLayerld[ Viewldx ][ 0 ].

num_inter_layer_ref pics_minusl plus 1 specifies the number of pictures that'may be used in decoding of the current
picture for inter-layer prediction. The length of the num_interdlayer ref pics_minusl syntax element is
Ceil( Log2( NumRefListLayers[ nuh_layer_id])) bits. The value of num inter_layer ref pics_minusl shall be in the
range of 0 to NumRefListLayers[ nuh_layer_id ] — 1, inclusive.

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

for(i=0,j=0;i<NumRefListLayers[ nuh_layer id ];:i%+) {
refLayerldx = LayerldxInVps[ IdRefListLayer[ nuh’layer_id ][ i]]
if( sub_layers_vps_max_minusl[ refLayerldx J/>= Temporalld && ( Temporalld == 0 || (1-32)
max_tid_il_ref_pics_plusl[ refLayerldx ][ LayerldxInVps[ nuh_layer_id ]]> Temporalld))
refLayerPicldc[ j++] =i
}

numRefLayerPics = j
The variable NumActiveRefLayerPics,is:derived as follows:

if(nuh_layer_id == 0 || numRefLayerPics == 0)
NumActiveRefLayerPics = 0
else if( default_ref_layers-active_flag )
NumActiveRefl-ayerPics = numRefLayerPics
else if( linter_layer ‘pred_enabled_flag ) (1-33)
NumActiveRefLayerPics = 0
else if( max-one’ active_ref layer flag || NumRefListLayers[ nuh_layer id] == 1)
NumActiveRefLayerPics = 1
else
NumActiveRefLayerPics = num_inter_layer_ref_pics_minusl + 1

Al] slices 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

nmfum that may. he used h\/ the current nmfum for inter- In\mr nrndmhnn The Innnth of the mmr In\/nr nmd In\/nr |rlr‘[ i 'I

syntax eIement is Ceil( Log2( NumRelestLayers[ nuh Iayer id])) bits. The value of inter Iayer pred Iayer |dc[ |]
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)

Ly
—rto TNOTTT

Thovaluo of MavNumMMaranCand chall ha 10 tha yanan Af 1 +0 (B 4 NN trafaranCand \ ancliicnn
He-varac-Orvicotror Ve rgt oo stot o areTargt-o AN =XtV IiC g ottt rerastv es

slice_ic_enabled_flag equal to 1 specifies that the illu_comp_flag[ x0 ][ yO ] syntax element may be present in coding
units of the current slice. slice_ic_enabled_flag equal to 0 specifies that the illu_comp_flag[ x0 ][ y0 ] syntax element-is
not present in coding units of the current slice. When not present, the value of slice_ic_enabled_flag is inferred, to be
equal to O.

slice_ic_disabled_merge_zero_idx_flag equal to 1 specifies that the illu_comp_flag[ x0 ][ yO ] syntax 8lement is not
present in coding units of the current slice when merge_flag[ x0 ][ yO ] is equal to 1 and merge_idx[ xO94[yO0 ] is equal to
0. slice_ic_disabled_merge_zero_idx_flag equal to O specifies that illu_comp_flag[ x0 ][ yO ] syntax element may be
present in coding units of the current slice when merge_flag[ x0 ][ yO ] is equal to 1 and merge_idx[.x0 ][ yO ] is equal to
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 J~specify parameters for the
derivation of a horizontal component of a disparity vector from a depth value. When not present and
CpPresentFlag[ Viewldx ][ j] is equal to 1, the values of cp_scale[ j], cp_off[j-], lep_inv_scale_plus_scale[j], and
cp_inv_off plus off[j] are inferred to be equal to wvps_cp_scale] Viewldx ][j], vps_cp_off[ Viewldx ][],
vps_cp_inv_scale plus_scale[ Viewldx ]J[j], and vps_cp_inv_off plus offf\Viewldx ]J[j], respectively. It is a
requirement of bitstream conformance, that 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 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 be
the same, when viewldxA is equal to viewldxB.

The variable DepthToDisparityB[ j ][ d ] specifying the horizental’component of a disparity vector between the current
view and the view with Viewldx equal j corresponding to the\depth value d in the view with Viewldx equal to j and the
variable DepthToDisparityF[ j ][ d ] specifying the horizontal component of a disparity vector between the view with
Viewldx equal j and the current view corresponding to-the depth value d in the current view are derived as follows:

— The variable log2Div is set equal to ( BitDepthy, — 1 + cp_precision ).
— Fordinrangeof Oto ( (1 << BitDepthy.)~ 1), inclusive, the following applies:

— Formin the range of 0 to ( num_cp[ Viewldx ] — 1), inclusive, the following applies:

j =cp_ref_voi[ Viewldx:\Jfm ] (1-37)
offset = (cp_off[j ].<< BitDepthy ) + ((1 << log2Div) >> 1) (1-38)
scale = cp_scale['] ] (1-39)
DepthToDisparityB[ j ][ d ] = ( scale * d + offset) >> log2Div (1-40)
invQffset = ( (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 ] (1-42)
DepthToDisparityF[ j ][ d ] = (invScale * d + invOffset) >> log2Div (1-43)

1.7.4:772  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.

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



https://standardsiso.com/api/?name=dd2b8e402fbf8712f117480eb3c31373

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

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.

1.7.4.9.4 Coding quadtree semantics
The specifications in clause F.7.4.9.4 apply with the following modifications:

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.lecation ( x0, y0) in the
picture TexturePic.

— The variable log2TextCbSize is set equal to log2CbSize of the coding unit colTextCu.
— The variable predSplitCuFlag is set equal to ( 10g2ChSize <= log2TextChSize ).
—  Otherwise (CqtCuPartPredEnabledFlag is equal to 0), predSplitCuFlag is-set'equal to 0.

split_cu_flag[ x0 ][ yO ] specifies whether a coding unit is split into codifg’units with half horizontal and vertical size.
The array indices x0, y0 specify the location ( x0, y0 ) of the top-left luma sample of the considered coding block relative
to the top-left luma sample of the picture.

When split_cu_flag[ x0 ][ y0 ] is not present, the following applies:

— If log2CbSize is greater than MinCbLog2SizeX \yvand predSplitCuFlag is equal to 0, the value of
split_cu_flag[ x0 ][ yO ] is inferred to be equal to 1.

— Otherwise (log2CbSize is equal to MinCbLeg2SizeY or predSplitCuFlag is equal to 1), the value of
split_cu_flag[ x0 ][ y0 ] is inferred to be equakto O.

1.7.4.9.5 Coding unit semantics
The specifications in clause F.7.4.9.5 apply with the following modifications and additions:

cu_skip_flag[ x0 ][ y0] equal to (1 specifies that for the current coding unit, when decoding a P or B slice, no more
syntax elements except the merging candidate index merge_idx[ x0 ][ y0 ], the iv_res_pred_weight_idx[ x0 ][ yO ] syntax
element, and the illu comp flag[ xO][y0O] syntax element may be parsed after cu_skip flag[ x0][yO].
cu_skip_flag[ x0 ][ yO ] equal to O specifies that the coding unit is not skipped. The array indices x0, y0 specify the
location ( x0, y0 ) of the'top-left luma sample of the considered coding block relative to the top-left luma sample of the
picture.

When cu_skip_flag[ x0 ][ y0 ] is not present, it is inferred to be equal to 0.

skip_intraiftag[ x0 ][ yO ] equal to 1 specifies that for the current coding unit no more syntax elements except
skip_intrad mode_idx[ x0 ][ y0] are parsed after skip_intra_flag[ x0][ y0]. skip_intra flag[ x0][yO] equal to O
specifies” that more syntax elements may be parsed after skip_intra_flag[ x0 ][ yO ]. When not present, the value of
skip~intra_flag[ x0 ][ y0 ] is inferred to be equal to O.

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
coding unit colTextCu.

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, onPART_2NxnL, partPredldc is set
equal to 1.

—  Otherwise, partPredldc is set equal to 2.

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

part_mode specifies partitioning mode of the current coding unit. The semantics of part mode depend on
CuPredMode[ x0 ][ y0]. The variables PartMode and IntraSplitklag are derived from the value of part_mode and
partPredldc as defined in Table 1.1
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Table 1.1 — Name association to prediction mode and partitioning type

CuPredMode[ x0 J[ yO ] part_mode partPredldc IntraSplitFlag PartMode

0 0 PART 2Nx2N
PART NxN

0 1
0 0 PART 2Nx2N
0 0

MODE_INTRA

P | o |k|of

PART_2NxN

N
(@
(@

PART NX2N
PART NxN
PART 2NxnU

PART 2NxnD
PART nlx2N

PARTF-NRx2N

MODE_INTER
PART_2Nx2N

PART_2NxN

PART 2NxnU
PART 2NxnD
PART 2Nx2N
PART Nx2N

PART nLx2N
PART nRx2N

W IN [P |IO|lW NP OIN|O | O | |Ww
PRI NI P[PPI lOJOCO]lO O | O
oO|lo|lo|jlo|l|lo|lo|lo|]o|]o|]Oo|]oOo | O

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

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

— If log2ChbSize is greater than MinCbLog2SizeY and amp_enabled_flag is equal to 1, part_mode shall be in
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 0, or
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 MinCbLog2SizeY), the value of
patt~xmode shall be in the range of 0 to 3, inclusive.

— 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 in
the range of 0 to 3, inclusive.

—  Otherwise (log2CbSize is equal to MinCbLog2SizeY or amp_enabled_flag is equal to 0), part_mode shall

he inthe range of 0 tol . 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 ][ yO ] equal to O, when DimFlag[ x0 ][ y0 ] is equal to 1, specifies that the intra mode
INTRA_WEDGE is used for the current prediction unit. depth_intra_mode_idx_flag[ x0 ][ yO] equal to 1; when
DimFlag[ x0 ][ y0] is equal to 1, specifies that the intra mode INTRA_CONTOUR is used for the current prediction
unit. When not present, the value of depth_intra_mode idx flag[ x0][y0] is inferred to be-\equal to
(!IntraDcOnlyWedgeEnabledFlag || IntraContourEnabledFlag ). When DimFlag[ x0][y0] is equalk™to 1 and
nal_unit_type is equal to BLA_W_LP, BLA_W_RADL, BLA_N_LP, IDR_W_RADL or IDR_N_LP,it'i3"a requirement
of bitstream conformance that depth_intra_mode_idx_flag[ x0 ][ yO ] is equal to 0.

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

1.7.4.95.2 Coding unit extension semantics

skip_intra_mode_idx[ X0 ][ yO ] equal to 0, when skip_intra_flag[ x0 ][ yO] jis egual to 1, specifies that the intra
prediction mode INTRA_ANGULARZ26 is used for the current prediction unit.sKip_intra_mode_idx[ x0 ][ yO ] equal to
1, when skip_intra_flag[ x0 ][ yO ] is equal to 1, specifies that the intra prediction mode INTRA_ANGULAR10 is used
for the current prediction unit. skip_intra_mode_idx[ x0 ][ yO ] equal to 2%en 3, when skip_intra_flag[ x0 ][ yO ] is equal
to 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 sub-
block partitions is used for the current coding unit. dbbp_flag[ x0JFy0 ] equal to O specifies that the decoding process for
inter sample prediction for depth predicted sub-block partitionsis not used for the current coding unit. When not present,
the value of dbbp_flag[ x0 ][ y0 ] is inferred to be equal ta.0.

For x=x0.x0+ (1 << log2ChSize) -1,y =y0..y0<4(1 << log2CbSize ) — 1, the variable DbbpFlag[x][y] is
derived as follows:

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

dc_only flag[ x0][ y0] equal to 1 specifies that the transform_tree( ) syntax structure is not present for the current
coding unit and that the depth_dcs( ) syntax structure is present for the current coding unit. dc_only_flag[ x0 ][ yO ] equal
to 0 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 ][ y01] is
inferred to be equal to 0. It ista requirement of bitstream conformance, that when pcm_flag[ x0 ][ y0 ] is equal to 1, the
value of dc_only_flag[ x0 Jfy0'] shall be equal to 0.

For x =x0.x0+ (1 <<-0g2ChSize)—1,y=y0..y0 + (1 << log2CbSize ) — 1, the variable DcOnlyFlag[ x][y] is
derived as follows;

DcOnlyFlagfx ][y ] =dc_only flag[ x0 ][ y0] (1-47)

iv_res_pred-weight_idx[ x0 ][ y0 ] not equal to 0 specifies that the bilinear sample interpolation and residual prediction
process-iscused for the current coding unit and the index of the weighting factor used in the bilinear sample interpolation
and _residual prediction process. iv_res pred weight idx[ x0][y0] equal to O specifies that the bilinear sample
interpolation and residual prediction process is not used for the current coding unit. When not present, the value of
ivs res_pred_weight_idx[ x0 ][ y0 ] is inferred to be equal to 0.

When CuPredMode[ x0 |[ yO | 1s not equal to MODE_INTRA, the variable icCuEnableFlag Is derived as follows:
— 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 variahle IlluCompFlagl x [y ] is

derived as follows:
IMluCompFlag[ x ][y ] = illu_comp_flag[ x0 ][ yO ] (1<50)

1.7.4.953 Depth DCs semantics

depth_dc_present flag x0+k]J[yO+j] equal to 1 specifies that the depth_dc abs[ X0+ k][ yO +§.JFi] syntax
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+k]JEyO+j][i] and
depth_dc_sign_flag[ xO +k][y0O +j][i] syntax elements are not present. When not preseat, the value of
depth_dc_present_flag[ x0 + k ][ yO + j ] is inferred to be equal to 1.

depth_dc abs[x0+k][yO+j][i] and depth_dc sign flagfx0+k][yO+j][i].Chare used to derive
DcOffset[ x0+ k][yO+j][i]. When not present, the values of depth_deyabs[x0+k][y0O+j][i] and
depth_dc_sign_flag[ x0 + k][ y0 +j][i] are inferred to be equal to 0. The variablée IDCOffset[ xO + kJ[y0O+j][i] is
derived as follows:

DcOffset[ X0+ k J[yO+j][i]1=(1—2*depth_dc_sign flag[ x0 + k J[y¥0*+]1[i])*
(depth_dc_abs[ x0+k]J[yO+j][i]— dcNumSeg + 2) (1-51)

1.7.4.9.6 Prediction unit semantics

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

It is a requirement of bitstream conformance that, when,-DbbpFlag[ x0 J[ yO] is equal to 1, inter_pred_idc[ X0 ][ yO ]
shall not be equal to PRED_BI.

1.7.4.9.7 PCM sample semantics
The specifications in clause F.7.4.9.7 apply.

1.7.4.9.8 Transform tree semantics

The specifications in clause F.7.4:9:8 apply with the following additions at the end of the specification of
split_transform_flag[ x0 ][ yO ][ trafaDepth ]:

When DimFlag[ x0][y0]«35 equal to 1 and PartMode is equal to PART_2Nx2N, the value of
split_transform_flag[ x0 J[\y0 ][ O ] shall be equal to 0.

When DimFlag[ x@]fy0] is equal to 1 and PartMode is equal to PART_NxN, the value of
split_transform_flagpx0 ][ yO ][ 1 ] shall be equal to 0.

1.7.4.9.9 Motion vector difference coding semantics
The specifications in clause F.7.4.9.9 apply.
1.7.4:9710 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.
2.

1.8.2

The decoding of NAL units is specified in clause 1.8.2.

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 (sing
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<reference picture
lists construction specified in clause F.8.3.4 is invoked for derivation of reference picture list O
(RefPicList0), and when decoding a B slice, reference picture list 1 (RefPicList1).

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

When DisparityDerivationFlag is equal to 1, the derivation process far the default reference view order
index for disparity derivation as specified in clause 1.8.3.2 is inveked at the beginning of the decoding
process for each P or B slice.

When DItFlag[ nuh_layer_id ] is equal to 1, the derivation process for a depth look-up table in clause 1.8.3.3
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/Pyor B slice, the derivation process for the alternative
target reference index for temporal motion vectorf gréediction in merge mode as specified in clause 1.8.3.4 is
invoked.

When IvResPredEnabledFlag is equal to 1;the derivation process for the target reference index for residual
prediction as specified in clause 1.8.3.5:is.invoked at the beginning of the decoding process for each P or B
slice.

The processes in clauses 1.8.4, 1.8.5,\'8.6, and 1.8.7, specify decoding processes using syntax elements in all
syntax structure layers. It is a requirement of bitstream conformance that the coded slices of the picture shall
contain slice segment data forjevery coding tree unit of the picture, such that the division of the picture into
slices, the division of the slices into slice segments, and the division of the slice segments into coding tree units
each form a partitioning of the picture.

NAL unit decodingjprocess

The specifications in clause G.8.2 apply.

1.8.3  Slice decoding process

1.8.3.1

Deriyation process for the candidate picture list for disparity vector derivation

The function templd( picA ) is specified as follows:

templd( picA ) = Temporalld of picA (1-52)

The variable NumDdvCandPics is set equal to 0 and when slice_temporal_mvp_enabled_flag is equal to 1, the list
DdvCandPicList is constructed as follows:

1.

36

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++)
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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)d (1-54)
minPocDiff = Abs( DiffPicOrderCnt( CurrPic, RefPicListX[i]))
Z=X
candldx =i
}
}
if( minPocDiff < 255)
DdvCandPicList[ NumDdvCandPics++ ] = RefPicListZ[ candldx ]

1.8.3.2  Derivation process for the default reference view order index for disparity derivation
This process is invoked when the current slice is a P or B slice.

The variable DefaultRefViewldx is set equal to —1, the variable DispAvailFlag is set equal to 0, and the following
applies for candViewldx in the range of 0 to ( Viewldx — 1), inclusive:

— 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 to.Aatm_ref_idx_IX_active_minusl, inclusive:

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

— DispAvailFlag is equal to0,
—  Viewldx( RefPicListX}i]) is equal to candViewldx.
— DiffPicOrderCnt(.CurrPic, RefPicListX[ i]) is equal to 0.

1.8.3.3  Derivation progcess‘for a depth look-up table

For i in the range of ‘Qto (1 << BitDepthy ) —1, inclusive, the list DItldxToVal[ i] specifying the depth value
corresponding to the(i-th’index in the depth look-up table is derived as follows:

DltldxToVal[iT = (i < NumValDIt[ nuh_layer_id]) ? DItVal[ nuh_layer id][i]: 0 (1-55)

The list DItVal oldx[ d ] specifying the index in the depth look-up table corresponding to the depth value d is derived as
follows;

for("d = 0; d < (1 << BitDepthy ); d++){
idxLower =0
foundFlag = 0

forl

IUI\ - = 1, T I‘IUIIIVGIIJII.L IIUII_IDlyCI_Iu J, LIl "L }
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 270 : 1

for(i=1;i <= num_ref_idx_IX_active_minusl && AltRefldxLX == —1;i++)
if( (zeroldxLtFlag && RefPicListX[i] is a short-term reference picture) || (1-57)
(1zeroldxLtFlag && RefPicListX] i] is a long-term reference picture ) )
AltRefldxLX =i

1.8.3.5  Derivation process for the target reference index for residual prediction
This process is invoked when the current slice is a P or B slice.
For 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 egual to 0.
— Foriin the range of 0 to NumViews — 1, inclusive, the following applies:
— The variable RefRpRefAvailFlagLX[ ViewOldxList[ i ] ] is set equal to 0.
For 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.
— Foriinthe range of 0 to num_ref_idx_IX_active_minusl, inclusive, thefollowing applies:
— The variable pocDiff is set equal to Abs( DiffPicOrderCnt(CurtPic, RefPicListX[i]) ).
—  When pocDiff is not equal to 0 and pocDiff is less thar minPocDiff, the following applies:

minPocDiff = pocDiff (1-58)
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 of
0 to NumActiveRefLayerPics — 1, inclasive:

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

— When there is a picture picA in one of the reference picture sets RefPicSetLtCurr, RefPicSetStCurrBefore, and
RefPicSetStCurrAfters of picV with DiffPicOrderCnt( picA, RefPicListX[ RpRefldxLX]) equal to O,
RefRpRefAvailFlagh-X[ Viewldx( RefPicLayerld[ i]) ] is set equal to 1.

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

When RpRefPigAvailFlag is equal to 1 and RefRpRefAvailFlagLO[ ViewOldxList[i]] is equal to 1 for any i in the
range ofS%/~0 to NumViews—1, inclusive, it is a requirement of bitstream conformance that
PicOrderCnt( RefPicListO[ RpRefldxL0 ]) shall be the same for all slices of a coded picture.

When RpRefPicAvailFlag is equal to 1 and RefRpRefAvailFlagL1[ ViewOldxList[i]] is equal to 1 for any i in the
fange of 0 to NumViews—1, inclusive, it is a requirement of bitstream conformance that
PicOrderCnt( RefPicListl[ RpRefldxL1 ]) shall be the same for all slices of a coded picture.

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

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

IntraPredMode Y[ xPb ][ yPb ] labelled 0..34 represents directions of predictionsas illustrated in Figure 8-1.

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[xPb][yPb] is set equal to
INTRA_ANGULAR26.

— Otherwise, if skip_intra_mode_idx[ xPb ][ yPb] is equal to 1, IntraPredModeY[ xPb ][ yPb] is set equal to
INTRA_ANGULARI10.

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

Otherwise, if DimFlag[ xPb ][ yPb ] is equal a1, the following applies:

— If depth_intra_mode_idx_flag[ xPbJfyPb] is equal to O, IntraPredModeY[xPb][yPb] is set equal to
INTRA_WEDGE.

— Otherwise (depth_intra_mode.idx_flag[ xPb ][ yPb ] is equal to 1), IntraPredModeY[ xPb ][ yPb ] is set equal to
INTRA_CONTOUR.

Otherwise  (skip_intra_flag[ xPb J[yPb] and DimFlag[xPb]J[yPb] are both equal to 0),
IntraPredModeY[ xPH(][)yPb ] is derived by the following ordered steps:

1. The neighbouring locations (xNbA, yNbA) and (xNbB, yNbB) are set equal to (xPb—1,yPb) and
(xPb, yPl='1'), respectively.

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

=< The 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 ) set
equal to ( xNbX, yNbX) as inputs, and the output is assigned to availableX.

— The candidate intra prediction mode candintraPredModeX is derived as follows:

— ITavallableX 1s equal 10 FALSE, CandIntraFrediviodeX Is set equal 10 INTKA_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)

candMedebistH—=—INFRADGC {-63}

candModeL.ist[ 2] = INTRA_ANGULAR26 (1-64)
—  Otherwise, candModeList[ x ] with x = 0..2 is derived as follows:

candModeList[ 0 ] = candIntraPredModeA (1-65)

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 candModeList[\1\]” is equal to INTRA_PLANAR,
candModelList[ 2 ] is set equal to INTRA_PLANAR,

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

— Otherwise, candModeList[ 2 ] is set equal to INTRA_ANGULAR26.

4. IntraPredModeY[ xPb ][ yPb ] is derived by applying the following procedure:

— If prev_intra_luma_pred_flag[ xPb ][ yPb.Jis equal to 1, the IntraPredModeY|[ xPb ][ yPb ] is set equal to
candModeL.ist[ mpm_idx ].

—  Otherwise, IntraPredModeY|[ xPb.JPyPb ] 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 candModeList[ 0 ] is greater than candModeList[ 1 ], both values are swapped as follows:
( candModeL.ist[ 0 ], candModeL.ist[ 1 ]) = Swap( candModeL.ist[ 0 ], candModeList[ 1]) (I1-70)
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)
ili: When candModeList[ 1 ] is greater than candModeL.ist[ 2 ], both values are swapped as follows:
(candModeList[ 1 ], candModeL.ist[ 2 ] ) = Swap( candModeL.ist[ 1 ], candModeList[ 2]) (I1-72)
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 ].

ii. For i equal to O to 2, inclusive, when IntraPredModeY[ xPb ][ yPb ] is greater than or equal to
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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— asample location ( xTb0, yTb0 ) specifying the top-left sample of the current transform block relative to the top-left
sample of the current picture,

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

— avariable cldx specifying the colour component of the current block.
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The luma sample location ( XTbY, yTbY ) specifying the top-left sample of the current luma transform block relative to
the top-left luma sample of the current picture is derived as follows:

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

The variable splitFlag is derived as follows:

If DcOnlyFlag[ XTbY ][ yTbY ] is equal to 1, the following applies:
splitFlag = IDimFlag[ xTbY ][ yTbY ] && (log2TrafoSize > Log2MaxTrafoSize ) (1-74)
—  Otherwise, if skip_intra_flag[ xTbY ][ yTbY ] is equal to 1, splitFlag is set equal to 0.
— Otherwise, if cldx is equal to 0, splitFlag is set equal to split_transform_flag[ xTbY JL.yTbY ][ 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 0.
Depending 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:foHows:
— 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 set.equal to yTh0 + (1 << (log2TrafoSize—1)).
—  Otherwise (ChromaATrayType 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 yTbl is set equal to yThO + (2 << (log2TrafoSize —1)).

2. The general decoding process for intra blocks as specified in this clause is invoked with the location
(XThO, yFH0 ), 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.

3.~Ihe general decoding process for intra blocks as specified in this clause is invoked with the location
(xTh1, yTb0), 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.

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 wvariable 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:
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— implicit_rdpcm_enabled_flag is equal to 1.

— either  transform_skip_flag[ xTbY ][ yTbY + yTbOffsetY J[cldx] is equal to 1, Vor
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 block
location ( XThO, yThO + yThOffset ), the intra prediction mode predModelntra, the transform block size nThS,
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 ] ¢pj-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 location
(XTbY, yThY + yTbOffsetY ), the variable trafoDepth,~the variable cldx, and the transform size
trafoSize set equal to nTbS as inputs, and the output is.an (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 to
predModelntra / 26, the variable nTbS, and.the (nTbS)x(nThS) array r set equal to the array resSamples
as inputs, and the output is a modified ("TbS)x(nTbS) 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 residdal modification process for transform blocks using cross-component
prediction as specified in clddse 8.6.6 is invoked with the current luma transform block location
(XTbY, yThY ), the variabte nThS, the variable cldx, the (nTbS)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 modified
(nThS)x(nThS) array resSamples.

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

invoked with the fransform block location ( xThO0, yThO + yTbOffset ), the variables nCurrSw and nCurrSh both
set equal ta_nTbS, the variable cldx, the (nThS)x(nTbS) array predSamples, and the (nTbS)x(nTbS) array
resSamplées.as inputs.

When trafoDepthis equal to 0, DcOnlyFlag[ xTh0 ][ yTh0 ] is equal to 1, and DimFlag[ xThO ][ yTbO0 ] is equal to 0, the
depth DC_bffset assignment process as specified in clause 1.8.4.4.3 is invoked with the location ( XTbO, yThO0 ), and the
transform'Size trafoSize set equal to nTbS as inputs.

1,8:4:4.2

Intra sample prediction

1.8.4.4.2.1  General intra sample prediction

Inputs to this process are:

— asample location ( xThCmp, yThCmp ) specifying the top-left sample of the current transform block relative to the
top-left sample of the current picture,

— avariable predModelntra specifying the intra prediction mode,

— avariable nTbS specifying the transform block size,

— avariable 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 )
(I-76)

(XNbY, yNbY ) =(cldx == 0) ? (XNbCmp, yNbCmp ) : ( XNbCmp *
SubWidthC, yNbCmp * SubHeightC ) (1=77)

— The availability derivation process for a block in z-scan order as specified in clause 6.4.1 is invoked withthe current
luma location ( xCurr, yCurr) set equal to (XTbY, yThY ) and the neighbouring luma location ( xNbY, yNbY ) as
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 intra
prediction™:

— The variable availableN is equal to FALSE.

—  CuPredMode[ xNbY ][ yNbY ] is not equal to MODE_INTRA -and“constrained_intra_pred_flag is equal
to 1.

— Otherwise, the sample p[ x ][y ] is marked as "available forcintra prediction" and the sample at the location
(XNbCmp, yNbCmp ) is assigned to p[ x ][ v 1.

When at least one sample p[ x ][ y ] with x=-1,y =-1..nThS *2 "1 and X =0..nThS * 2 — 1, y = -1 is marked as "not
available for intra prediction" and skip_intra_flag[ XThCmp_ J[<yThCmp ] is not equal to 2 or 3, the reference sample
substitution process for intra sample prediction in clause-*8.4.4.2.2 is invoked with the samples p[x][y] with
x=-1,y=-1.nTbS*2-1 and x=0..nThS*2—1,y.=-1, nTbS, and cldx as inputs, and the modified samples
p[x][y]withx=-1,y=-1.nThS*2 —1and x =0(nThS * 2 —1, y = —1 as output.

Depending on the value of predModelntra, the follgwing ordered steps apply:

1. When predModelntra is in the range*of 0 to 34, inclusive, intra_smoothing_disabled_flag is equal to 0, and
either cldx is equal to 0 or ChromaArrayType is equal to 3, the filtering process of neighbouring samples
specified in clause 8.4.4.2.3 is:invoked with the sample array p, the transform block size nTbS and the colour
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 predModelntta is equal to INTRA_PLANAR, the corresponding intra prediction mode specified in clause
8.4.4.2.4 is.uinvoked with the sample array p and the transform block size nTbS as inputs, and the output is
the predicted sample array predSamples.

— Otherwise, if predModelntra is equal to INTRA_DC, the corresponding intra prediction mode specified in
clause 8.4.4.2.5 is invoked with the sample array p, the transform block size nTbS, and the colour
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, the
corresponding intra prediction mode specified in clause 8.4.4.2.6 is invoked with the intra prediction mode
predModelntra, the sample array p, the transform block size nTbS, and the colour component index cldx as
inputs, and the output is the predicted sample array predSamples.

— 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..nThS*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.

The list WedgePatternTable and the variable NumWedgePattern are specified by the derivation process for a{wedgelet
partition pattern table in clause 1.6.6.

The partition pattern wedgePattern[ x ][ y ] with x, y = 0..nThS — 1 is derived as follows:
wedgePattern = WedgePatternTable[ Log2( nTbS ) ][ wedge_full_tab_idx[ xTb ][ yTb]] (1-78)

The depth sub-block partition DC value derivation and assignment process as specified in clause1.8.4.4.2.5 is invoked
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 ].

1.8.4.4.2.3  Specification of intra prediction mode INTRA_CONTOUR
Inputs to this process are:

— a luma location (xTh, yTh) specifying the top-left sample of the carrent transform block relative to the top-left
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 nTbS specifying the transform block size.

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

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

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

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

— Forx=0..nThS —1and y =,05ATbS — 1, the following applies:
contourPattern x }J[y-] = ( refSamples[ xTb + x ][ yTh +y ] > threshVal ) (1-80)

The 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 1, the partition pattern contourPattern[ x ][ y ], the luma location ( xTb, yTb ),
and the transform\size nTbS as inputs, and the output is assigned to predSamples[ x ][y ].

1.8.4.4.2.4 . ~Specification of intra prediction mode INTRA_SINGLE
Inputs to this process are:

— aluma 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 neighbourinasamnles niE x vl withx =-—-1 v=-1 NnThS*2 _1andx =0 nThS*2 _1 = _1
g 9 Lad Ll 8 JLJ 1 1P P4

— 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)

844 25— Depthrsub-btock partitiom D€ vatue derivatiomarnd-assigmerTt Process
Inputs to this process are:
— 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-left
luma sample of the current picture,

— avariable nThS specifying the transform block size.
Output of this process are the predicted samples predSamples[ x ][ y ], with X, y = 0..nThS<~1.
The variables vertEdgeFlag and horEdgeFlag are derived as follows:
vertEdgeFlag = ( partitionPattern[ 0 ][ 0] != partitionPattern[ nTbS — 1 ][ 0J) (1-82)
horEdgeFlag = ( partitionPattern[ 0 ][ 0] != partitionPattern[ O ][ nTbS(—"1']) (1-83)
The 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 apphies:

devalBR = ((p[—1][nThS — 1] +pnThS-1][-1]) >> 1) (1-84)
—  Otherwise (horEdgeFlag is equal to 0)ythe following applies:

vertAbsDiff = Abs(p[ -1 ][0T —p[-1][nThS*2-11]) (1-85)

horAbsDiff = Abs(p[ 0 ]JF=1]—p[nThbS*2-1][-11) (1-86)

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

— The variable dcValLT. is derived as follows:

deValLT = (p[y11[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)
dc\allT = horEdgeFlag ? p[ (nTbS—1) >> 1][-1]:p[-1][(nThS—-1) >> 1] (1-90)

The predicted sample values predSamples[ x ][ y ] are derived as follows:
— _For x 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.

Outputof thisprocess s amodified reconstructed-picture-Sbeforedebtocking fittering:
Depending on the value of DItFlag[ nuh_layer _id ], the variable dcVal is derived as follows:
— If DItFlag[ nuh_layer_id ] is equal to 0, dcVal is set equal to DcOffset[ xTb J[ yTb ][ 0 ].
—  Otherwise (DItFlag[ nuh_layer_id ] is equal to 1), dcVal is derived as follows:

dcPred = (S [XTb][yTb ]+ S [XTb][ yTb+nTbS—-1]+

SUUXThb+nThS—1][yThb]+ S [XTh+nThS—-1][yTb+nThS—-1]+2) >> 2 (1-95)
dcVal = DitldxToVal[ Cliply( DItValToldx[ dcPred ] + DcOffset[ xTh ][ yTb ][ 0] ) ] = 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)

1.8.5 Decoding process for coding units coded in inter prediction mode

1.85.1  General decoding process for coding units coded in inter prediction’mode
Inputs to this process are:

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

— avariable log2CbSize specifying the size of the current coding block.
Output of this process is a modified reconstructed picture hefore deblocking filtering.

The derivation process for quantization parametersas specified in clause 8.6.1 is invoked with the luma location
(XCb, yChb ) as input.

The variable nChS, is set equal to 1 << log2ChSize. When ChromaArrayType is not equal to 0, the variable nCbSwc is
set equal to (1 << log2CbSize)/{SubWidthC and the variable nCbShc is set equal to
(1 << log2ChSize ) / SubHeightC.

The 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 in
clause 1.8.5.5'is invoked with the luma location ( xCb, yCb ) and the coding block size nCbS,_ as inputs.

— Otherwise (DepthFlag is equal to 1), the derivation process for a disparity vector for depth layers as
speeified in clause 1.8.5.6 is invoked with the luma location ( xCh, yCh ) and the coding block size nCbS,
as)inputs.

2. ~Ihe inter prediction process as specified in clause 1.8.5.2 is invoked with the luma location ( xCh, yCb ) and the
luma coding block size log2ChSize as inputs, and the output is the array predSamples, and, when
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 15 invoked with the luma focation ( XCh, yCb ) and the fuma coding bIocK Size 10gZChSizZe 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

(XCo7SubWitthCyCh7-SubeightC ), the variabte mCurrSwset equat to mChSwe, the variapte mCurrsh
set equal to nCbShc , the variable cldx set equal to 2, the (nCbSwc)x(nChShc) array predSamples set equal
to predSamplesc,, and the (nChSwc)x(nChShc) array resSamples set equal to resSamplesc, as inputs.

1.8.5.2 Inter prediction process
The 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 in
clause 1.8.5.3.

1.8.5.3  Decoding process for prediction units in inter prediction mode

1.85.3.1 General
Inputs to this process are:

— aluma location ( xCh, yCb ) specifying the top-left sample of the current ldma-Coding block relative to the top-left
luma sample of the current picture,

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

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

— avariable nPbW specifying the width of the current luma prediction block,

— avariable nPbH specifying the height of the current ltma prediction block,

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

Outputs 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 (nCbSwc)x(nChSh¢) array predSamplesc, of chroma prediction
samples for the component Ch,.where nChSwc and nChSh¢ are derived as specified below,

— when ChromaArrayType, is not equal to 0, an (nChSwc)x(nCbShc) array predSamplesc, of chroma prediction
samples for the component Cr, where nCbSwc and nChShc are derived as specified below.

The variable nCbS, is sét equal to nCbS. When ChromaArrayType is not equal to 0, the variable nChSwc is set equal to
nChbS / SubWidthC and,the variable nChShc is set equal to nCbS / SubHeightC.

The decoding precess 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 is
invoked with the luma coding block location ( xCbh, yCb ), the luma prediction block location ( xBl, yBl ), the
luma coding block size block nCbS, the luma prediction block width nPbW, the luma prediction block height
nPbH, and the prediction unit index partldx as inputs, and the luma motion vectors mvL0 and mvL1, when
ChromaArrayType is not equal to 0, the chroma motion vectors mvCL0O and mvCL1, the reference indices
refldxLO and refldxL1, the prediction list utilization flags predFlagLO and predFlagLl, and the flag

SUbPbMIotionFIag 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
predSamplesc, of chroma prediction samples, one for each of the chroma components Cb and Cr,-as
outputs.

— Otherwise (DbbpFlag][ xCb ][ yCb] 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 eadirig block
location ( xCh, yChb ), the luma coding block size nChS, the luma motion vectors mvLO and’mvL1, when
ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO and mvCL1, the ‘vreference indices
refldxLO and refldxL1, the prediction list utilization flags predFlagLO and predFlagld, ‘and the variable
partldx as inputs, and the inter prediction samples that are an (nCbhS_)x(nCbS,). array predSamples_ of
prediction luma samples and, when ChromaArrayType is not equal to 0, two (nCbSwc)x(nChShc) arrays
predSamplesc, and predSamplesc, of chroma prediction samples, one for each,of the chroma components
Cb and Cr, as outputs.

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

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

RefldxLO[ xCb + x ][ yCb + y ] = subPbMotionFlag ?
SubPbAfrayRefldxLO[ xCbh + 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 ] = subPbMotionFlag ?
SubPbArrayPredFlagLO[ xCb + x ][ yCb +y ] : predFlagL0 (1-102)

PredFlagL1[ xCb + x ][ yCb + y ] = subPbMotionFlag ?
SubPbArrayPredFlagL1[ XCb + x J[yCb +y ] : predFlagL1 (I-103)

1.8.5.3.2 Derivation process for motion vector components and reference indices

1.8.5.3.2.1  General

Inputs to this process are:

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

a luma locatien ( xBl, yBI) of the top-left sample of the current luma prediction block relative to the top-left sample
of the cutrent luma coding block,

a variable nCbS specifying the size of the current luma coding block,
twe 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:

48

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) is equal to 1.

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

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

— If merge_flag[ xPb ][ yPb ] is equal to 1, the derivation process for luma motion vectors for merge' mode as specified
in clause 1.8.5.3.2.7 is invoked with the luma location (xCb, yCb ), the luma location (&XPh; yPb), the variables
nChbS, nPbW, nPbH, and the partition index partldx as inputs, and the output being the durha motion vectors mvLO,
mvL1, the reference indices refldxLO0, refldxL1, the prediction list utilization flags predFlagL0 and predFlagL1, the
flag ivMcFlag, the flag vspMcFlag, and the flag subPbMotionFlag.

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

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

refldxLX = ref_idx_IX[ xPb ][ yPb ] (1-104)
predFlagLX =1 (1-105)
— Otherwise, the variables refldxLX and-‘predFlagL X are specified by:
refldxLX = -1 (1-106)
predFlagLX = 0 (1-107)
2. The variable mvdLX is derived as follows:
mvdLX[ 0 ]=-MvdLX[ xPb ]J[yPb ][ 0] (1-108)
mvdLX[ 1] =MvdLX[ xPb ][ yPb][1] (1-109)

3. When predFlaghXis equal to 1, the derivation process for luma motion vector prediction in
clause 1.8.5.32:3 is invoked with the luma coding block location ( xCb, yCb ), the coding block size nCbS,
the luma prediction block location ( xPb, yPb ), the variables nPbW, nPbH, refldxLX, and the partition
index partldx as inputs, and the output being mvpLX.

4. WhenpredFlagLX 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® (1-112)
mvLX[1]=(uLX[1] >= 2") 2 (uLX[1]-2%):uLX[1] (1-113)
NOTE - The resulting values of mvLX][ 0] and mvLX[ 1 | as specitied above will always De In the range oTf —Z2™ 10 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".

"temporal luma motion vector prediction in clause 8.5.3.2.8 is invoked" is replaced with "temporal luma motion
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 the
top-left luma sample of the current picture,

— the variables nPbW and nPbH specifying the modified width and the height of the lumaprediction block,

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

— the original luma location ( xOrigP, yOrigP ) of the top-left sample of the eurrent luma prediction block relative
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 prediction
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, with:N being replaced by all elements of mergeCandList,

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

1.8.5.3.2.3  Derivation process for spatial merging candidates

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

The function differentMotionLoc(-%N, 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, inclusive,
differentMotionLoc( XN,.yN ,xM ,yM ) is set equal to 1:

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

—  Otheérwise, differentMotionLoc( XN, yN, XM ,yM ) is set equal to 0.

"the 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".

"the prediction units covering the luma locations ( XNbBy, yNbB; ) and ( xNbB,, yNbB;) have the same motion
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Vectors and the same reference Indices. Is replaced with -differentviotionoc( XNbBy, yNDbB;, XNbBg, YNbB, ) 15
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
Inputs 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.

Outputs of this process are:

— the motion vector prediction mvLXCol,

— the availability flag availableFlagLXCol.

The variable currPb specifies the current luma prediction block at luma location (xRb) yPb ).

The variables mvLXCol and availableFlagLXCol are derived as follows:

— If slice_temporal_mvp_enabled flag is equal to 0, both compongnts of mvLXCol are set equal to O and
availableFlagLXCol is set equal to 0.

—  Otherwise, the following ordered steps apply:
1. The bottom right collocated motion vector is derived as-follows:
XColBr = xPb + nPbW (1-116)
yColBr = yPb + nPbH (1-117)

— If yPb >> CtbLog2SizeY is c>pqual to yColBr >> CtbLog2SizeY, yColBr is less than
pic_height_in_luma_samples and\xColBr is less than pic_width_in_luma_samples, the following applies:

- The luma lecation (xColPb, yColPb) is set equal to
((xColBr >> 4).<%*4, (yColBr >> 4) << 4),

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

— 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.

— 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.

alacatad tore for nmor
T

..... 6—Perivationprocesstorcolocated-motienvectorstormergemode

Inputs to this process are:

— avariable currPb specifying the current prediction block,

— avariable 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 block’specified by
colPb relative to the top-left luma sample of the collocated picture specified by ColPic,

— areference index refldxLX, with X being 0 or 1.
Outputs of this process are:

— the motion vector prediction mvLXCol,

— the availability flag availableFlagLXCol.

The arrays predFlagLOCol[ x ][y ], mvLOCol[ x ][y ], and refldxLOCol[ x ][y} are set equal to PredFlagLO[ x ][y ],
MvLO[ x][y ], and RefldxLO[ x ][y ], respectively, of the collocated picture specified by ColPic, and the arrays
predFlagL1Col[ x][y], mvL1Col[x][y], and refldxL1Col[ x][y.J-are set equal to PredFlagL1[x][y],
MvL1[ x ][y ], and RefldxL1[ x ][ y ], respectively, of the collocated pieture specified by ColPic.

The variables mvLXCol and availableFlagLXCol are derived as follows:

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

—  Otherwise, the following applies:

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

— If predFlagLOCol[ xColPb ][ ¥ColPb ] is equal to 0, mvCol, refldxCol, and listCol are set equal to
mvL1Col[ xColPb ][ yColPb '}, refldxL1Col[ xColPb ][ yColPb ], and L1, respectively.

—  Otherwise, if predFlaghOCol[ xColPb ][ yColPb ] is equal to 1 and predFlagL1Col[ xColPb ][ yColPb] is
equal to 0, myCel, refldxCol, and listCol are set equal to mvLOCol[ xColPb ][ yColPb],
refldxLOCol[ xColPb ][ yColPb ], and LO, respectively.

—  Otherwise (predFlagL0Col[ xColPb ][ yColPb ] is equal to 1 and predFlagL1Col[ xColPb ][ yColPb] is
equal to-1), the following assignments are made:

— JdfONoBackwardPredFlag is equal to 1, mvCol, refldxCol, and listCol are set equal to
mvLXCol[ xColPb ][ yColPb ], refldxLXCol[ xColPb ][ yColPb ], and LX, respectively.

= Otherwise, mvCol, refldxCol, and listCol are set equal to mvLNCol[ xColPb ][ yColPb],
refldXLNCol[ xColPb J[yColPb], and LN, respectively, with N being the value of
collocated_from_I0_flag.

— The motion vector mvLXCol and availableFlagLXCol are derived as follows:

—ThevartabtescurttFlagand-cotttFtagarederivedas-fottows:
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 Tollowing applies:
— The variables colDiff and currDiff are set equal to 0 and modified as follows:

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

colDiff = DiffPicOrderCnt( ColPic, refPicListCol[ refldxCol ]) (1-125)

currDiff = DiffPicOrderCnt( CurrPic, RefPicListX[ refldxLX ]) (1-126)

— Otherwise (curLtFlag is equal to 1), when IvMvScalEnabledFlag is equalto 1, the following
applies:

colDiff = ViewldVal( ColPic ) — ViewldVal( refPicListCol[ r&fldxCol ]) (1-127)

currDiff =ViewldVal( CurrPic ) — ViewldVal( RefPicListXPrefldxLX ]) (1-128)

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

— If colDiff is equal to currDiff, or colDiff is equal t0.0,~0r currDiff is equal to 0, mvLXCol is
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) >> 1) 7/td (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(«~228, 127, colDiff) (1-133)
tb = Clip8(—128, 127, currDiff ) (1-134)

1.8.5.3.2.7  Derivation process for luma motion vectors for merge mode

This process is only invaked when merge flag[ xPb ][ yPb ] is equal to 1, where (xPb, yPb) specifies the top-left
sample of the current lumayprediction block relative to the top-left luma sample of the current picture.

Inputs to this process-are:

— a luma location ( xCb, yCh ) of the top-left sample of the current luma coding block relative to the top-left luma
sample-gfithe current picture,

— aJuma 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,

£, Vavariable nCbsS specifying the size of the current luma coding block,

= tVVU vdl ;ab:cc IIPb\VAVI (J.II\‘.‘J‘l IIPb: : a[ucu;fy;l 1Y) thC vwdth alld thc hcluht Uf thC :UIIIG IJICd;\.vt;UII b:uu'r\,

— 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,

— 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:

nradElaal XY ANgc nat aouial 10 neadlanl A
pPregr g7 s o ottt oo to-pretTTayg =7 <ivi:

— mvLXN is not equal to mvLXM.
— refldxLXN is not equal to refldxLXM.
—  Otherwise, differentMotion( N, M) is set equal to 0.
The variables AltRefFlagL0 and AltRefFlagL1 are set equal to 0.

The motion vectors mvLO and mvL1, the reference indices refldxL0 and refldxL1, and the prediction utilization flags
predFlagL0 and predFlagL1 are derived by the following ordered steps:

1. The derivation process for an initial merge candidate list as specified in clause 1.8:5.3.2.2 is invoked with the
luma location ( XxCh, yCb ), the luma location ( xPb, yPb ), the variables nChS, nRbW, nPbH, and the partition
index partldx as inputs, and the outputs being a modified luma location ( xPb;yPb ), the modified variables
nPbW and nPbH, the modified variable partldx, the luma location ( xOrigP, yOrigP ), the variables nOrigPbW
and nOrigPbH, the merging candidate list initMergeCandList, the luma motion vectors mvLON and mvL1N, the
reference indices refldxLON and refldxL1N, and the prediction list” utilization flags predFlagLON and
predFlagL1N, with N being replaced by all elements of initMergeCandL.ist.

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

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

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

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

4. Depending on the,value of TexMcEnabledFlag, the texture merging candidate is derived as follows:
- If TexMcEnabledFlag 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 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 T as inputs, and the prediction
utilization flag predFlagLXT, the reference index refldxLXT, and the motion vector mvLXT (with X in
the range of 0 to 1, inclusive) as outputs.

—The flag availableFTag T is Set equal to ( predrlagLOT || prearlagLlT ).
5. 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.

— DispAvalilFlag is equal to 0.

— IluCompFlag[ xCb ][ yCb ] is equal to 1.

— 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 in
clause 1.8.5.3.2.13 is invoked with the luma locations ( xPb, yPb) and the variables nPbW and nPbH as
inputs, and the availability flag availableFlagVSP, the prediction list utilization flag-predFlagLXVSP, the
reference index refldxLXVSP, and the motion vector mvLXVSP (with X in the range of 0 to 1, inclusive)
as outputs.

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

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

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

if( availableFlagBy )
extMergeCandList[ i++ ] =By (1-135)

if( availableFlagDl && ('availableFlagA,; || differentMotion( Ay, DI)) &&
(TavailableFlagB; | J-differentMotion( By, DI)) && (i <MaxNumMergeCand))
extMergeCandL jstfi++ ] = DI

if( availableFlagA,, && i < MaxNumMergeCand )
extMergeCandList[ i++] = Aq

if(availableRlagB, && 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 = initMergeCandList[ j++ ]
if(N 1= A; && N = B; && N = By && N !'= A; && N = B;)

extviergeCarmtist =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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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:
subRbMetionHag—=(1DepthFlag—&&—1BbbpHagixCh{reh1-&&N—==1")
[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 tesSubPbArrayPartSizeN and
the following applies for X in the range of 0 to 1, inclusive:
mvLX =(0,0) (1-143)
SubPbArrayMvLX = SubPbArrayMvLXN (1-144)
SubPbArrayMvCLX = SubPbArrayMvCLXN (1-145)
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, luma motion vectors, chroma motion vectors, reference indices, and
prediction utilization flags are given in subsblock partition granularity in the arrays SubPbArrayPredFlaglLX,
SubPbArrayMvLX, SubPbArrayMvCLX, SubPbArrayRefldxLX (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 predFlaglt-1-are equal to 1.
— (nOrigPbW + nOrigRbH ) is equal to 12 or DbbpFlag[ xCb ][ yCb ] is equal to 1.
14. The flag ivMcFlag issetequal to (N == IV || N == IVShift).
15. The flag vspMcFlag is set equal to (N == VSP).

1.8.5.3.2.8  Derivation process for inter-view predicted merging candidates

Inputs to this jprocess are:

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

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

Qutputs 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,
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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 Tuma Tocation ( xPb, yPb'), the variables nPbW and nPbH, and the merging candidate
indicator N equal to IV as inputs, and the outputs are the flag predFlagLXIV, the reference index
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 precess for
motion vectors for an inter-view predicted merging candidate as specified in clause 1.8.5.3.2.10%svinvoked
with the luma location (xPb, yPb), the variables nPbW and nPbH, and the disparity\yvector offset
( xOff, yOff ) equal to (0, 0) as inputs, and the outputs are the flag predFlagLXIV, thé-reference index
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 ):

When DepthFlag is equal to 0, the shifted inter-view predicted merging candidate is derived by the following ordered
steps:

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 invoked with the luma location ( xPb, yPb), the 'variables nPbW and nPbH, and the
disparity vector offset ( xOff, yOff ) equal to (nPbW * 2, nPbH * 2')as inputs, and the outputs are the flag
predFlagLXIVShift, the reference index refldxLXIVShift, and the ‘motion vector mvLXIVShift (with X in the
range of 0 to 1, inclusive).

2. The availability flag availableFlaglVVShift is set equal to ( predFlagLOIVShift || predFlagL11VShift).

1.8.5.3.2.9  Derivation process for sub-block partition /motion vectors for an inter-layer predicted merging
candidate

Inputs to this process are:

— aluma 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,
— amerging candidate indicator N.

Outputs of this process are (with Xinthe range of 0 to 1, inclusive):

— the prediction utilization flag predFlagLXN,

— the reference index refldxLLXN,

— the motion vectar mvLXN.

For X in the rapge.of 0 to 1, inclusive, the variable predFlagLXN is set equal to 0, the variable refldxLXN is set equal
to —1, the motion-vector mvLXN is set equal to (0, 0).

The variables nSbW and nSbH specifying the width and height of the sub-block partitions and the luma location
( xSbDef) 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).

— WhenmpredFagtONor predFtagt NS equat to 15 the fottowingapplies:

For yBIKk in the range of 0 to ( nPbH / nSbH — 1), inclusive, the following applies:
— 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 intersview predicted merging
candidate as specified in clause 1.8.5.3.2.10 is invoked with the luma>location (xSb, ySb), the
variables nSbW and nSbH, and the disparity vector offset ( xOff, yOff }~equal to (0, 0) as inputs, and
the outputs are the flag spPredFlagL X[ xBIk ][ yBIk ], the reference indeX spRefldxLX[ xBIk ][ yBIk ],
and the motion vector spMvLX[ xBIk ][ yBIk ] (with X in the range of/0 to 1, inclusive).

— Otherwise (N is equal to T), the derivation process for motion“ectors for the texture merge candidate
as specified in clause 1.8.5.3.2.11 is invoked with the luma‘location (xSh, ySb), and the variables
nSbW and nSbH as inputs, and the outputs are the flags-spPredFlagLX[ xBIk ][ yBIk ], the reference
index spRefldxLX[ xBlk ][ yBlk ], and the motion veétor spMvLX[ xBlk ][ yBIk ] (with X in the range
of 0 to 1, inclusive).

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

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

For use in derivation processes of variables invoked later in the decoding process, the following assignments are
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 Xin the rangé of 0 to 1, inclusive, the following applies:
— The variablés SubPbArrayPredFlagLX, SubPbArrayMvLX, and SubPbArrayRefldxLX are derived as

follows;
SubPbArrayPredFlagLXN[ xPb + x ][ yPb + y ] = spPredFlagLX[ x / nSbW ][ y / nSbH ] (1-161)
SubPbArrayRefldXLXN[ xPb + x ][ yPb + y ] = spRefldxLX[ x / nSbW ][ y / nSbH ] (1-162)
SubPbArrayMvLXN[ xPb + x ][ yPb +y ] = spMvLX[ x / nSbW ][ y / nSbH ] (1-163)

— The derivation process for chroma motion vectors as specified in clause 8.5.3.2.10 is invoked with
SubPbArrayMvLXN[ xPb + x ][ yPb +y ] as input, and the output is

SUBPBATTayMVCLXN[ XPb ¥ X [[yPB F y I.

1.8.5.3.2.10 Derivation process for motion vectors for an inter-view predicted merging candidate

Inputs to this process are:
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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-equa-to—I—and-the-metion-vectormvidhteriew-is-set-equal-to(-0-0--

The luma location ( xRef, yRef ) is derived as follows:
dispVec[ 0 ] = DispRefVec[ xBlk ][ yBIk ][ 0 ] + xOff (I-1e4)
dispVec[ 1] = DispRefVec[ xBIk ][ yBIk ][ 1] + yOff (1-165)
xRefFull = xBlk + (nBIkW >> 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 the. luma location ( xRef, yRef) in the
picture ivRefPic.

The luma location ( xIvRefPb, yIvRefPb ) is set equal to the location of the topsleft 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 following applies for X in the range of 0 to
(slice_type == B)?1:0,inclusive:

— For kin the range of 0 to 1, inclusive, the following applies:
— VYissetequalto(k == 0)?X:(1-X).

— The variables predFlagLYIvRef[ x ][y ], mvLYIvRef[ x ][y ], and refldxLYIvVRef[ x ][y ] are set equal to
PredFlagLY[ x ][y ], MVLY[ x ][ y ], 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 predFlagLYIvRef[ xlvRefRb/][ ylvRefPb ] is equal to 1, the following applies for i in the range of 0 to
num_ref_idx_IX_active_minust;inclusive:

— When  PicOrderCnt( refPicListYIvRef[ refldxLYIvRef[ xIvRefPb ][ ylvRefPb]]) is equal to
PicOrderCnt( RefPicListX[ i]) and predFlagLXInterView is equal to 0, the following applies:

predFlagLXInterView = 1 (1-170)
refldxL-XInterView = i (1-171)
mvLXlInterView = mvLY IvRef[ xIvRefPb ][ ylvRefPb ] (1-172)

1.8.5.3.2.11~ “Derivation process for motion vectors for the texture merge candidate
Inputs te,this process are:

— «a.luma location (xSb, ySbh) of the top-left sample of the current luma sub-block partition relative to the top-left
luma sample of the current picture,

= tVVU vdl ;O.b:CD ||Sb\v"v' al Id ||S'O: : DpCb;fly;l Y thc vwdth al Id thC hcluht Uf thc CUriTcl It oub-b:uu:\ pal tltlUl Iy
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.(to
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 TexturePig,

—  When textPredFlagLX[ xRef ][ yRef] is equal to 1, the following applies for i in the ,range of 0 to
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 equal
to 0, the following applies:

predFlagLXT =1 (1-177)
refldxLXT =i (1-178)
mvLXT[ 0] = (textMVLX[ xRef J[yRef]J[0]+2) >> 2 (1-179)
MVLXT[1] = (textMVLX[ xRef ][yRefJ[1]+2) >> 2 (1-180)

1.8.5.3.2.12 Derivation process for disparity information merging.candidates
Inputs to this process are:

— aluma 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.
Outputs of this process are (with X in the range of-0'to 1, inclusive):

— the flags availableFlagDI and availableFlagDIShift, specifying whether the disparity information merging candidate
and the shifted disparity information candidate are available,

— the prediction list utilization flags.predFlagLXDI and predFlagLXDIShift,
— the reference indices refldxl XDl and refldxLXDIShift,
— the motion vectors myEXDI and mvLXDIShift.

The variables availableFtagDI and availableFlagDIShift are set equal to 0, and for X in the range of 0 to 1, inclusive, the
following applies:

— The variables predFlagLXDI and predFlagLXDIShift are set equal to 0, the variables refldxLXDI and
refldxLXDIShift are set equal to —1, and the motion vectors mvLXDI and mvLXDIShift are set equal to (0, 0).

The disparity information merging candidate is derived as follows:
— «For Xin the range of 0 to (slice_type == B)? 1:0, inclusive, the following applies:

— 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
Inputs to this process are:

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

— the availability flag availableFlagVSP specifying whether the view synthesis prediction ;merging candidate is
available,

— the prediction list utilization flag predFlagLXVSP,

— the reference index refldxLXVSP,

— the motion vector mvLXVSP.

The variable availableFlagVSP is set equal to 0 and for X in the range of Octo,1; inclusive, the following applies:

— The variable predFlagLXVSP is set equal to 0, the variable refldx>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), inclusivé,thé following applies:
— Foriinthe range of 0 to num_ref_idx_IX_active_minus;inclusive, the following applies:

— When availableFlagVSP is equal to 0 and Viewldx( RefPicListX[ i]) is equal to RefViewldx[ xPb ][ yPb ], the
following applies:

availableFlagVSP =1 (1-188)
predFlagLXVSP =1 (1-189)
refldxLXVSP =i (1-190)
mvLXVSP = DispVee['xPb ][ yPb ] (1-191)

When availableFlagVSP is.egual 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 is
invoked with_(the® luma location (xPb,yPb), the variables nPbW and nPbH, the disparity vector
DispVec[ xPhDyPb ], the reference view order index RefViewldx[ xPb ][ yPb ], and the variable partldc equal to 2
as inputs,.andthe outputs are the array disparitySamples of size (nPbW)x(nPbH), and the flag horSplitFlag.

— For use/in derivation processes of variables invoked later in the decoding process, the following assignments are
madecfor 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:

— aluma location ( xCh, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture

— alumalocation ( xBI, yBI ) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current 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,

— the luma motion vectors mvL0 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.

Outputs of this process are:

— an (nChS)x(nCbS,) array predSamples, of luma prediction samples, where®CbS, is derived as specified below,

— when ChromaArrayType is not equal to 0, an (nCbSwc)x(nChShc).‘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(nCbShc) array predSamplesc, of chroma prediction
samples for the component Cr, where nCbSwc and nChShc are derived as specified below.

When DepthFlag is equal to 1, the following applies, for X in.the range of 0 to 1, inclusive:
—  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).

The variable nCbS,_is set equal to nCbS. When ChromaArrayType is not equal to 0, the variable nChSwc is set equal to
nCbS / SubWidthC and the variable nChShc is'set equal to nCbS / SubHeightC.

1. Let predSamplesLO_ and predSamplesC1, be (nPbW)x(nPbH) arrays of predicted luma sample values and, when
ChromaArrayType is not equal-to 0, predSamplesLOc¢,, predSamplesL1cy, predSampleslLOc,, and predSamplesL1c,
be (nPbW / SubWidthC)x(nPbH,# SubHeightC) arrays of predicted chroma sample values.

2. For X in the range of 0 to'¢, inclusive, when predFlagLX is equal to 1, the following applies:
—  When predFlaglk=X-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 residual
prediction process as specified in clause 1.8.5.3.3.3 is invoked with the luma locations (xCh, yCh),
(-xB},'yBI ), the size of the current luma coding block nCbS, the width and the height of the current luma
prediction block nPbW and nPbH, the prediction list utilization flags predFlagL0 and predFlagLl, the
reference indices refldxL0 and refldxL1, the motion vectors mvLO and mvL1, when ChromaArrayType is
not equal to 0, the motion vectors mvCLO and mvCL1, and the prediction list indication X as inputs, and
the array predSamplesL X, and, when ChromaArrayType is not equal to 0, the arrays predSamplesLXc;, and
predSamplesL Xc,, as outputs.

Othenadse (v, ras nrad wwaiaht idvl xCh 1L vCh 1is aaualta 0 the followina annlies:
HSRAHSeH— P WG et B1+s-8gbat—+ —HEHoHOWHRG-aPPHEs-

— 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.

3. Depending on the value of lHluCompFlag[ 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 nPh\W _the prediction black height nPhH _and

the sample arrays predSamplesLO, and predSamplesL1,, and the variables predFlagLO, predFlagLl,
refldxL0, refldxL1, and cldx equal to 0 as inputs.

—  Otherwise (IluCompFlag[ xCb ][ yCb ] is equal to 1), 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 illumination compensated sample
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 ( xBl, yBl), the width and the height ief ‘the current luma
prediction block nPbW and nPbH, the sample arrays predSamplesLO, and predSamplesL1,, the variables
predFlagLO0, predFlagL1, refldxLO, refldxL1, mvL0O, mvL1 and cldx equal to O as inputs.

4. When ChromaArrayType is not equal to 0, depending on the values of IlluCompFlagf.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 t0'8, the following applies:

— The prediction samples inside the current chroma \“component Cb prediction block,
predSamplescy[ Xc + XBl / SubWidthC ][ yc + yBI / SubHeightC_ ]/ with xc = 0..nPbW / SubWidthC — 1 and
yc = 0..nPbH / SubHeightC — 1, are derived by invoking the weighted sample prediction process specified
in clause 8.5.3.3.4 with the prediction block width nPb\W.'set equal to nPbW / SubWidthC, the prediction
block height nPbH set equal to nPbH /SubHeightC, the sample arrays predSamplesLOc, and
predSamplesL1c,, and the variables predFlagL0, predFlagLl, refldxLO0, refldxL1, and cldx equal to 1 as
inputs.

— The prediction samples inside the*-current chroma component Cr prediction block,
predSamplesc,[ Xc + xBI / SubWidthC ][ y#+ yBI / SubHeightC ] with Xc = 0..nPbW / SubWidthC — 1 and
yc = 0..nPbH / SubHeightC — 1, are derived by invoking the weighted sample prediction process specified
in clause 8.5.3.3.4 with the prediction*block width nPbW set equal to nPbW / SubWidthC, the prediction
block height nPbH set equal~to nPbH/SubHeightC, the sample arrays predSamplesLOc and
predSamplesL1c,, and the variables predFlagL0, predFlagLl, refldxLO, refldxL1, and cldx equal to 2 as
inputs.

—  Otherwise (IlluCompFlagfxCbh ][ yCb ] is equal to 1 and nPbW is greater than 8), the following applies:

— The prediction, samples inside the current chroma component Cb prediction block,
predSampleses[-X¢ + xBl / SubWidthC ][ yc + yBI / SubHeightC ] with xc = 0..nPbW / SubWidthC — 1 and
yc = 0..nPbH/-SubHeightC — 1, are derived by invoking the illumination compensated sample prediction
process,specified in clause 1.8.5.3.3.2, with the luma location ( xCh, yChb ), the size of the current luma
coding-block nChsS, the chroma location ( xBI / SubWidthC, yBI / SubHeightC ), the width and the height
ofthe~current chroma prediction block (nPbW /SubWidthC) and (nPbH / SubHeightC), the sample
arrays predSamplesLO¢, and predSamplesL1cy,, the variables predFlagLO, predFlaglLl, refldxLO, refldxL1,
mvCLO0, mvCL1, and cldx equal to 1 as inputs.

+ The prediction samples inside the current chroma component Cr prediction block,
predSamplesc,[ Xc + xBl / SubWidthC ][ yc + yBI / SubHeightC ] with xc = 0..nPbW / SubWidthC — 1 and
yc =0..nPbH / SubHeightC — 1, are derived by invoking the illumination compensated sample prediction
process specified in clause 1.8.5.3.3.2, 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:

— alocation ( xCh, yCb ) 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,

tvo-predictionHst-utitization-Hagspredrlagko-and-predFlagkt:
— two reference indices refldxL0 and refldxL1,
— two motion vector mvLO and mvL1,
— acolour component index cldx.
Output of this process is an (nPbW)x(nPbH) array predSamples of prediction sample values.

The variables bitDepth, shiftl, shift2, offsetl, and offset2 are derived as follows:

bitDepth = (cldx == 0) ? BitDepthy : BitDepthc (1-195)
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)

The derivation process for illumination compensation mode availability and parameters as specified in
clause 1.8.5.3.3.2.1 is invoked with the luma location ( XCb, yCb ), thesize of the current luma coding block nCbsS, the
prediction list utilization flags predFlagLO and predFlagL1, the reference indices refldxLO and refldxL1, the motion
vectors mvL0 and mvL1, the variable bitDepth, and the variableldx as inputs, and the outputs are the flags pulcFlagL0
and pulcFlagL1, the variables icWeightLO and icWeightL1, and/the variables icOffsetL0 and icOffsetL 1.

Depending on the value of predFlagLO and predElagll, the prediction samples predSamples[ x][y] with
Xx=0..(nPbW—-1)andy =0..(nPbH — 1) are derived as,follows:

— For X'in the range of 0 to 1, inclusive, the following applies:
— When predFlagLX is equal to 1, the fallowing 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 predFlagL0 and predklagL1 are equal to 1, the following applies:

predSamples[ x1[;y’] = Clip3( 0, (1 << bitDepth ) — 1, ( predVal0 + predVall + offset2 ) >> shift2) (1-202)
—  Otherwise (predklagL0 is equal to 0 or predFlagL1 is equal to 0), the following applies:

predSamples[ x ][ y ] = predFlagL0 ? predVal0 : predVall (1-203)

1.8.5.3.3.24/Derivation process for illumination compensation mode availability and parameters
Inputstothis process are:

= \(a luma location ( xCh, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
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.

Thao variahlac cub\ALidih  cubhbloiaht and tha losatian (v O cnnnifhiana tho taon Inft camnla Af tha cnreant Lo or
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chroma coding block are derived as follows:

subWidth = (cldx == 0)? 1: SubwidthC (1+204)
subHeight = (cldx == 0)? 1 : SubHeightC (1~205)
(xC, yC) = (xCh / subWidth , yCh / subHeight ) (1-206)

The variable availFlagCurAboveRow specifying the availability of above neighbouring row samplés)'is derived by
invoking the availability derivation process for a block in z-scan order as specified in clause 6.4.1 with the location
( xCurr, yCurr ) set equal to ( xCb, yCb') and the neighbouring location ( XN, yN ) set equal to (xChyyCb — 1) as inputs,
and the output is assigned to availFlagCurAboveRow.

The variable availFlagCurLeftCol specifying the availability of left neighbouring column@amples is derived by invoking
the availability derivation process for a block in z-scan order as specified inclause 6.4.1 with the location
(xCurr, yCurr ) set equal to ( xCb, yCb ) and the neighbouring location ( XN, yN ) set equal to ( xCh — 1, yCb ) as inpults,
and the output is assigned to availFlagCurLeftCol.

When availFlagCurAboveRow is equal to 1 or availFlagCurLeftCol is equal to 1, the following applies:

1. Depending on the value of cldx, the variable curRecSamples ‘specifying the reconstructed picture samples
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 predFlagLX is equal to 1, the following applies:
—  Let refPicLX be the picture RefPicListX[ refldxLX ].
—  When Viewldx( refPicLX ) is not equal to Viewldx, the following applies:
— The variable pulcFlagLX is seté€qual to 1.

— The luma location ( xRefBIKLX, yRefBIKLX ) specifying the top-left sample of the reference block in
the picture refPicLX is-derived as follows:

XRefBIKLX(E 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 picture
samples-of the picture refPicLX is derived as follows:

<~ 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 sample
array Sc,, of picture refPicLX.

— Otherwise (cldx is equal to 2), refRecSamplesLX is set equal to the reconstructed chroma sample
array Sc, of picture refPicLX.

o

FhetistscorSamptetistrefSamptetistoandrefSamptetistt—specifyingthemetghbouring—samptestrpictares
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)

refSampleListLX[ numSamples ] = refRecSamplesLX[ xP ][ yP ] (1-214)
— The variables curSampleList and numSamples are modified as follows:
curSampleList] numSamples++ ] = curRecSamples[ xC + xOff ][ yC + yOff ] (Is215)

4. For X in the range of 0 to 1, inclusive, when pulcFlagLX is equal to 1, icWeightLX and ic@ffsetLX are
modified as follows:

— The derivation process for illumination compensation parameters as specified in clause 1.8.5.3.3.2.2 is
invoked, with the list of neighbouring samples in the current picture curSampleList, the list of neighbouring
samples in the reference picture refSampleListX, the number of neighbouring samples numSamples, the
variable bitDepth, and the variable cldx as inputs, and the variables icWeightLX-and icOffsetLX as outputs.

1.8.5.3.3.2.2 Derivation process for illumination compensation parameters
Inputs to this process are:

— alist curSampleList specifying the current neighbouring samples,

— alist refSampleL.ist specifying the reference neighbouring samples,

— avariable numSamples specifying the number of elements of curSampleList and refSampleL.ist,
— avariable bitDepth specifying the bit depth of samples,

— avariable cldx specifying colour component index.

Outputs of this process are:

— the variable icWeight specifying a weight for illumination compensation,

— the variable icOffset specifying an offset fofdllumination compensation.
The variable precShift is set equal to Max( Q) bitDepth — 12 ).

The variables sumRef and sumCurCare set equal to O and the following applies for i in the range of 0 to
(numSamples /2 — 1), inclusive:

sumRef += refSampleLiSt[2 *i ] (1-216)

sumCur += curSampleLlist[ 2 *i] (1-217)
The variables avgShift and avgOffset are derived as follows:

avgShift = Log2( numSamples/2) (1-218)

avgOffset=1 << (avgShift—1) (1-219)

Depending on the value of cldx, the variables icWeight and icOffset are derived as follows:
— lf cldx is equal to 0, the following applies:

— The variables sumRefSquare and sumProdRefCur are set equal to 0, and the following applies for i in the range

of UTo (numsamples 72— 1 J, INCIuSIve:
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) )

— The variables shiftNumer and shiftDenom are derived as follows:

shiftDenom = Max( 0, Floor( Log2( Abs( denomDiv)))—-5)
shiftNumer = Max( 0, shiftDenom — 12)

— The variables sNumerDiv and sDenomDiv are derived as follows:

chiftDanam
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(1-223)

(1-224)
(1-225)

T

sNumerDiv = numerDiv >> shiftNumer

(1226
\T—z=97

(1-227)

— The value of variable divCoeff is derived from Table 1.3 depending on the value of sDenomDiv, and ithe
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 sDéenomDiv
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 | 1820.4, 2725 | 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 | 7804y 762 | 745 | 728 | 712 | 697 | 683 | 669 | 655 | 643
sDenomDiv 52 53 54 55 56 57 58 59 60 61 62 63
divCoeff 630 | 618 | 607, 596 | 585 | 575 | 565 | 555 | 546 | 537 | 529 | 520
1.8.5.3.3.3  Bilinear sampleinterpolation and residual prediction process

The process is only invoked when iv_res_pred weight_idx[ xCb ][ yCb ] is in not equal to 0.

Inputs to this procésSare:

— aluma lacation ( xCh, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

— aJuma location ( xBI, yBI ) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block,

=" avariable 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 mvLO and mvL1,

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

a prediction list indication X.
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Outputs of this process are:
— the (nPbW)x(nPbH) array predSamplesLX_,

— when ChromaArrayType is not equal to 0, the (nPbW / SubWidthC)x(nPbH / SubHeightC) arrays predSamplesLXcy,
and predSamplesLXc;.

The location ( XPb, yPb ) is derived as follows:
XPb = xCb + xBI (1-232)

vDRh — Ok LD 1222\
yro— ooyt A
The prediction list indication variable Y is set equal to ( 1 — X ) and the variable availFlag is set equal to 0.

The variable ivRefFlagLX is set equal to ( DiffPicOrderCnt( CurrPic, RefPicListX[ refldxLX]) == 0) and ithe
variable ivRefFlagLY is set equal to predFlagLY ? ( DiffPicOrderCnt( CurrPic, RefPicListY[ refldxLY ]) ==¢0y): 0.

Depending 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"Js set equal to
RpRefldxLX, and the residual prediction motion vector scaling process as specified in clause 1.8.5.3.3.3.3 is invoked
with the prediction list indication variable equal to X, the motion vector mvkX; and the picture
RefPicListX] refldxLX ] as inputs, and the modified motion vector mvLX as output.

—  Otherwise (when ivRefFlagLX 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 the
prediction list indication variable equal to Y, thex“motion vector mvLY, and the picture
RefPicListY[ refldxLY ] as inputs, and the modified motien.vector mvLY as output.

— 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 in
clause 1.8.5.3.3.3.4 is invoked withtthe luma location ( xPb, yPb ), the variables nPbW and nPbH, the
picture RefPicListW[ refldxLW },@nd the motion vector mvLW as inputs, and the flag availFlag, the
motion vector mvT, and the prediction list utilization variable Z as outputs.

— When availFlag is equal td-0 and RpRefPicAvailFlagLW is equal to 1, availFlag is set equal to 1, mvT is
set equal to (0, 0), and.Z-is set equal to W.

When ChromaArrayType is not equal to O, the derivation process for chroma motion vectors in clause 8.5.3.2.10 is
invoked with mvLX as inputiand the output being mvCLX.

The array predSamplesLX;, and, when ChromaArrayType is not equal to 0, the arrays predSamplesLXc, and
predSamplesL X, are derived as follows:

— The referencepicture consisting of an ordered two-dimensional array refPicLX; of luma samples and, when
ChromaATrayType is not equal to O, two ordered two-dimensional arrays refPicLXc, and refPicLXc, of chroma
samplés,~dre derived by invoking the reference picture selection process as specified in clause 8.5.3.3.2 with
refldxCX as input.

— . The array predSamplesLX, and, when ChromaArrayType is not equal to 0, the arrays predSamplesLXc, and
predSamplesLXc,, are derived by invoking the bilinear sample interpolation process specified in clause 1.8.5.3.3.3.1
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 ChromaArray Type 1s not equal to U, 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:
— ivRefFlagLX is equal to 0 and RefRpRefAvailFlagLX[ 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 ].

— T'he variable mvRp is set equal to DispVec| xPb ]| yPb |.
— Otherwise (ivRefFlagLX is equal to 1), the following applies:
—  Let rpPic be the picture RefPicListZ[ RpRefldxLZ ].

— Let rpRefPic be the picture with PicOrderCnt( rpRefPic ) equal to PicOrderCnt( rpPic ) and aub.layer_id
equal to ViewCompLayerld[ Viewldx( RefPicListX[ refldxLX ]) ][ DepthFlag ].

— The variable mvRp is set equal to mvT.

—  When ChromaArrayType is not equal to O, the derivation process for chroma motion vectors i’ clause 8.5.3.2.10 is
invoked with mvRp as input, and the output being mvRpC.

— The array rpSamplesLX; and, when ChromaArrayType is not equal to O, thevarrays rpSamplesLXc, and
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.

— When ChromaArrayType is not equal to O, let the reference sample-arrays rpPicLXc, and rpPicLXc, correspond
to the decoded sample arrays Sc, and Sc;, respectively, derived inClause 8.7 for the previously decoded picture
rpPic.

— The array rpSamplesLX_ and, when ChromaArrayType) is not equal to 0, the arrays rpSamplesLXc, and
rpSamplesLXc, are derived by invoking the “bilinear sample interpolation process specified in
clause 1.8.5.3.3.3.1 with the luma locations (xCh;yChb) and (xBI, yBl), the luma prediction block width
nPbW, the luma prediction block height nPbH, the motion vectors mvLX equal to mvRp, and, when
ChromaArrayType is not equal to 0, the motion vector mvCLX equal to mvRpC, the reference array rpPicLX,
and, when ChromaArrayType is not equal to 0, the arrays rpPicLXcy, and rpPicLXc, as inputs.

— The array rpRefSamplesL X, and, when ChromaArrayType is not equal to 0, the arrays rpRefSamplesLXc, and
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 pieture rpRefPic.

— When ChromaArrayType is not equal to 0, let the reference sample arrays rpRefPicLXc, and rpRefPicLXc,
correspond to the-decoded sample arrays Sc, and Sc,, respectively, derived in clause 8.7 for the previously
decoded picture-rpRefPic.

— The array rpRéfSamplesL X, and, when ChromaArrayType is not equal to 0, the arrays rpRefSamplesLX¢;, and
rpRefSamiplesLXc, are derived by invoking the bilinear sample interpolation process specified in
clause.1.8.5.3.3.3.1 with the luma locations (xCb, yCb) and ( xBl, yBI), the luma prediction block width
nRPbW; the luma prediction block height nPbH, the motion vector mvLX equal to ( mvLX + mvRp ), and, when
ChromaArrayType is not equal to 0, the motion vector mvCLX equal to ( mvCLX + mvRpC), the reference
arrays with rpRefPicLX, and, when ChromaArrayType is not equal to O, the arrays rpRefPicLX¢, and
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 in
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 specified in
clause 1.8.5.3.3.3.2 with chromaFlag equal to 1 as additional input.

1.8.5.3.3.3.2 Bilinear luma and chroma sample interpolation process

Inputs 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.

Output of this process is a predicted sample value predSampleLX.

Depending 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 and
pic_height_in_luma_samples, respectively.

— Otherwise (chromaFlag is equal to 1), the variables picWidth and picHeight are set equal to PicwWidthInSamplesC
and PicHeightInSamplesC, respectively.

In Figure 8-5, the positions labelled with.Gpper-case letters B; ; within shaded blocks represent samples at full-sample
locations inside the given two-dimensidnal array refPicLX of samples. These samples may be used for generating the
predicted sample value predSamplelkX:"The locations ( XB; j, yB; j ) for each of the corresponding samples B; j inside the
given array refPicLX of samples are/derived as follows:

xB; j = Clip3( 0, picWidths 1, xInt + i ) (1-237)
yBi,j = Clip3( 0, picHeight — 1, yInt +j ) (1-238)

The positions labeHed-with lower-case letters within un-shaded blocks represent samples at eighth-pel sample fractional
locations. The lecation offset in fractional-sample units ( xFrac, yFrac ) specifies which of the generated samples at full-
sample and fractional-sample locations is assigned to the predicted sample value predSampleLX. This assignment is as
specified in~Table 8-9, with xFracC, yFracC, and predSampelLXc replaced by xFrac, yFrac, and predSampleLX,
respectively. The output is the value of predSampleLX.

TheVariables 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)

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



https://standardsiso.com/api/?name=dd2b8e402fbf8712f117480eb3c31373

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

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

integer position samples as follows:
bago = (56 * Boo + 8* Byy ) >> shiftl
Capo = (48 * Bog + 16 * Boy ) >> shiftl
dago = (40 * Bpo + 24 * Byy) >> shiftl
eayo = (32* Bgg+32*By1) >> shiftl
fago = (24 * Boo + 40 * Byy ) >> shiftl
gago = (16 * Bog + 48 * By, ) >> shiftl
hago = (8 * Boo+56 * Byy) >> shiftl

(1-246)
(1-247)
(1-248)
(1-249)
(1-250)
(1-251)
(1-252)

—  The samples labelled bXg o, €Xo0, dXo0, €Xo.0, FX0,0, 9X0,0, @nd hX, for X being replaced by b, ¢, d, e, f, g, and h,
respectively, are derived by applying a 2-tap filter to the intermediate Nalues aXq; with i=0..1 in the vertical

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 (1-255)
eXoo = (32 * aXpo + 32 * aXqy ) >> shift2 (1-256)
Xo0 = (24 * aXpp + 40 * aXy; ) >> shift2 (1-257)
0%o0 = (16 * aXop + 48 * aXo; ) >> shift2 (1-258)
hXpo = (8 *aXqo + 56 * aXpy ) >>_shift2 (1-259)
1.8.5.3.3.3.3 Residual prediction motionwector scaling process
Inputs to this process are:
— aprediction list indication variable X,
— amotion vector mvLX,
— areference picture,(associated with the motion vector mvLX) refPicLX.
Output of this procgss is a scaled motion vector mvLX.
The motionvector 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 * mulLX )} +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 avalClan
a-Hagavaitlag:
a motion vector mvT,

a prediction list indication variable Y.

The flag availFlag is set equal to 0, the motion vector mvT is set equal to (0,0), and the prediction list.ndication
variable Y is set equal to O.

The reference luma location ( xRef, yRef ) in refPic is derived as follows:

xRefFull = xPb + (nPbW >> 1)+ ((dispVec[0]+2) >> 2) (1-265)
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)

Let refPb be the luma prediction block covering the luma position ( xRef, yRef )i the picture refPic.

The variable cuPredModeRef[ x ][ y ] is set equal to CuPredMode[ x ][ y ],of\the picture refPic.

When cuPredModeRef[ xRef ][ yRef] is equal to MODE_SKIP or MODE_INTER, the following applies for X in the
range of 0 to 1, inclusive:

The variables predFlagRef[ x ][y ], mvRef[ x ][y ], and«refldxRef[ x ][y ] are set equal to PredFlagLX[ x ][y ],
MVLX[ x ][y ], and RefldxLX[ x ][ y ], respectively, of.picture refPic.

The variable refPicListRef is set equal to RefPicListXof the slice containing refPb in the picture refPic.

When availFlag is equal to 0, predFlagRef[ xRef ][ yRef ] is equal to 1,
DiffPicOrderCnt( refPic, refPicListRef[ refldxRef[ xRef ][ xRef ]]) is not equal to 0, and RpRefPicAvailFlagLX is
equal to 1, the following applies:

— The variable availFlag is set equalta 1.
— The variable Y is set equal toX.

— The residual prediction. motion vector scaling process as specified in clause 1.8.5.3.3.3.3 is invoked with the
prediction list indication variable equal to X, the motion vector mvRef[ xRef ][ yRef ], and the reference picture
refPicListRef[ refldxRef[ xRef ][ xRef ] ] as inputs, and the output being the motion vector mvT.

1.8.5.3.4 Decoding process for inter sample prediction for rectangular sub-block partitions

Inputs to this precess are:

a luma-ocation ( xCh, yCh ) specifying the top-left sample of the current luma coding block relative to the top-left
lumassample 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:
— Fory inthe 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 to
the top-left sample of the current luma coding block is derived as follows:

xSh = xBI + x * nShw (1-270)
ySb = yBl +y * nShH (1-271)
— For Xin the range of 0 to 1, inclusive, the variables mvLX, mvCLX, refldxLX, and predFlagLX are derived as
follows:
mvLX = SubPbArrayMvLX[ XCh + xSb ][ yCb + ySb ] (1-272)
mvCLX = ( ChromaArrayType != 0) ? SubPbArrayMvCLX[ XCh +&Sbh ][ yCb +ySb]:(0,0) (1-273)
refldxLX = SubPbArrayRefldxLX[ xCb + xSb ][ yCb + ySb ] (1-274)
predFlagLX = SubPbArrayPredFlagL X[ XCb + xSb ][ yCb +§Sh] (1-275)

— 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, yBI') equal to ( xSh, ySh), the
luma coding block size block nChS, the luma predictienblock width nPbW equal to nSbW, the luma prediction
block height nPbH equal to nSbH, the luma motiaon 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 that are an
(nCbSL)x(nCbSL) array predSamples,_ of prediction luma samples, and, when ChromaArrayType is not equal
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.

1.8.5.3.5 Decoding process for inter sample prediction for depth predicted sub-block partitions
Inputs to this process are:

— aluma location ( xCh, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the currentpicture,

— avariable nCbS speeifying the size of the current luma coding block,

— two luma motion vectors mvL0 and mvL1,

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

—  two reference indices refldxL0 and refldxL1,

— twoprediction list utilization flags predFlagL0, and predFlagL1,

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

Qutputs of this process are:

— an (nCbhS)x(nChS,) array predSamples, of luma prediction samples, where nCbS, is derived as specified below,

— when ChromaArrayType is not equal to 0, an (nCbSw¢)x(nChSh¢) array predSamplesq, 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(nCbShc) array predSamplese, 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
invoked with the luma location ( xBIk, yBIk ) equal to ( xCb, yCb ), the variable nBIkW equal to nCbS, the varigble
nBIkH equal to nCbS, the disparity vector dispVec equal to DispRefVec[ xCh ][ yCb ], the reference view -order
index refViewldx equal to RefViewldx[ xCb ][ yCb ], and the variable partldc equal to 1 as inputs, and theoutput is
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] + refSamples nCbS —1 ][ nCbS —1]) >>-2 (1-276)

— Forx=0..nCbS —1andy =0..nChS — 1, the following applies:
contourPattern[ x ][ y 1 = ( refSamples[ x ][ y ] > threshVal ) (1-277)

The array TempSamplesDbbp, and, when ChromaArrayType is not equal to 0,(the arrays TempSamplesDbbpc, and
TempSamplesDbbpc, are modified as follows:

for(y =0;y <nCbS;; y++)
for(x=0; x <nChS; x++)
if( contourPattern[ x ][ y] == (partldx != contourPattern[0][0])){

TempSamplesDbbp, [ x ][y ] = predSamples, [ x Iy ]

if( ChromaArrayType !'= 0 && (x % SubWidthC) == 0 && (y % SubHeightC) == 0){
Xc = X / SubWidthC (1-278)
Yc =y / SubHeightC
TempSamplesDbbpcs[ Xc ][ ye ] ZpredSamplescs[ xc ][ yc ]
TempSamplesDbbpe[ Xc ][ yoJ=predSamplesc [ xc [ yc ]

}

When partldx is equal to 1, the array_predSamples. and, when ChromaArrayType is not equal to O, the arrays
predSamplescy, and predSamplesc, are modified as follows:

—  The derivation process for contour boundary filtered samples as specified in clause 1.8.5.3.5.1.1 is invoked with, the
luma coding block size nCbSi the current coding block width nCbSw equal to nCbhS,, the current coding block
height nCbSh equal to nCbS,, the partition pattern contourPattern, and the array predSamples of prediction samples
equal to TempSampleSDbbp, as inputs, and the output is assigned to the array predSamples, of luma prediction
samples.

—  When ChromaArrayType is not equal to 0, the derivation process for contour boundary filtered samples as specified
in clause 1.8:5:3'5.1.1 is invoked with, the luma coding block size nCbS,, the current coding block width nChSw
equal to 1CGbSwec, the current coding block height nCbSh equal to nCbShc, the partition pattern contourPattern, and
the array-predSamples of prediction samples equal to TempSamplesDbbpcy, as inputs, and the output is assigned to
the-array predSamplesc, of chroma prediction samples.

- . When ChromaArrayType is not equal to 0, the derivation process for contour boundary filtered samples as specified
in clause 1.8.5.3.5.1.1 is invoked with, the luma coding block size nChS, the current coding block width nCbhSw
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 1s 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:
— avariable nChS, specifying the size of the current luma coding block,

— avariable 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
n is set equal to ( NCbS, / nCbSw ).

—  Otherwise (PartMode is not equal to PART_Nx2N), xOff is set equal to 0, yOff is set equal to 1, nChSy is set equal
to nCbSh, and n is set equal to ( nCbS, / nChSh).

The 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 ) ) ] (1-279)
nextFlag = contourPattern[ Min( n * ( x + xOff ), nCbS_ — 1) ][ Min(n * (y 4 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, nCbSy € L)1) >> 2

predSamples[ x ][ y ] = filt

1.8.5.4  Decoding process for the residual signal of coding units ceded’in inter prediction mode

1.85.4.1 General
Inputs to this process are:

— aluma 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,

— avariable log2ChSize specifying the size of the current luma coding block.
Outputs of this process are:
— an (nCbSy)x(nCbSy) array resSamples{.of luma residual samples, where nChS,_ is derived as specified below,

— when ChromaArrayType is not-equal to 0, an (nCbSwc)x(nCbShc) array resSamplesc, of chroma residual samples
for the component Ch, where hGbhSwC and nCbhShC are derived as specified below,

— when ChromaArrayType ‘is. not equal to 0, an (nCbSwc)x(nChShc) array resSamplesc, of chroma residual samples
for the component Cr(where nCbSwc and nChShc are derived as specified below.

The variable nChS, is-setequal to 1 << log2ChSize. When ChromaArrayType is not equal to 0, the variable nChSwc is
set equal to nChS,/SubWidthC and the variable nChShc is set equal to nCbS, / SubHeightC.

Let resSamples;be an (nChS, )x(nCbS,) array of luma residual samples and, when ChromaArrayType is not equal to 0,
let resSampteSet, and resSamplesc, be two (nCbSwc)x(nChShe) arrays of chroma residual samples.

—  IfBeOnlyFlag[ xCb ][ yCb ] is equal to 0, the following applies, depending on the value of rqt_root_cbf:

= 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 ChromaArrayType is not equal to 0, all samples of the two (nChSwc)x(nCbShc)
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
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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 nCbSw set equal to nCbSwc, the variable nChSh set equal to

nCbShc, and the (nCbhSwc)x(nChShc) array resSamplesc, as inputs, and a modified version of the
(nCbSwc)x(nChShc) array resSamplesc, as output.

—  Otherwise (DcOnlyFlag[ xCb ][ yCb ] is equal to 1), for x in the range of 0 to nCbS, — 1, inclusive, and y_inithe
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.

1.8.5.5  Derivation process for a disparity vector for texture layers
Inputs to this process are:

— 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,

— avariable nChsS specifying the size of the current luma coding block.
The flag dvAvailFlag is set equal to 0 and the disparity vector dispVec is set equal to.( 0, 0).
The variable checkParallelMergeFlag is derived as follows:
— If one or more of the following conditions are true, checkParalleIMergeFlag is set equal to 1:
— CuPredMode[ xCb ][ yCb ] is equal to MODE_SKIP.
— CuPredMode[ xCb ][ yCb ] is equal to MODE_INTER-and merge_flag[ xCb ][ yCb ] is equal to 1.
—  Otherwise, checkParallelMergeFlag is set equal to 0.

When slice_temporal_mvp_enabled_flag is equal to 1;,the derivation process for a disparity vector from temporal
neighbouring blocks as specified in clause 1.8.5.5.%is invoked with the luma location (xCb, yCb), and the variable
nCbS as inputs, and the outputs are the flag dvAwvailFlag, the disparity vector dispVec, and the reference view order
index refViewldx.

When 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 to(ir == 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 is
assigned to nbAvailFlag.

4.  When CuPredMode[ xN ][ yN ] is equal to MODE_INTRA, nbAvailFlag is set equal to 0.
5. Whenall of the following conditions are true, nbAvailFlag is set equal to 0.

S checkParallelMergeFlag is equal to 1,

— (XCb >> Log2ParMrgLevel ) is equal to (XN >> Log2ParMrgLevel ),

— (yCb >> Log2ParMrgLevel ) is equal to (yN >> Log2ParMrgLevel ).

bo. TheTlag tFredNbAVvallFlag IS set equal 10 noAvallkFlag.

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

fo MODE_SKIP, and IVMCcFTag XN J[ YN ] is equal to I, the following applies.

tPredNbDispVecN = DispRefVec[ xN ][ yN ] (1-283)
tPredNbRefViewldxN = RefViewldx[ XN J[ yN ] (1-284)
tPredNbDvAVvailFlagN = 1 (1-285)

For i in the range of 0 to 1, inclusive, the following applies:
— Thevariable Nissetequalto (i == 0)? A;: B;.
—  When dvAvailFlag is equal to 0 and tPredNbDvAvailFlagN is equal to 1, the following appligs:

dispVec = tPredNbDispVecN (1-286)
refViewldx = tPredNbRefViewldxN (1-287)
dvAvailFlag = 1 (1-288)

When dvAvailFlag is equal to 0, refViewldx is set equal to DefaultRefViewldxyand dispVec is set equal to (0, 0).
Depending 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 is
invoked with the luma location ( xBIk, yBlk) equal to ( xCb, yCb ), the variable nBIKW equal to nChS, the
variable nBIkH equal to nCbS, the disparity vectar.dispVec, the reference view order index refViewldx, and the
variable partldc equal to 0 as inputs, and the array disparitySamples of size (nCbS)x(nCbS) as output.

— The disparity vector dispRefVec is set equal to ( disparitySamplesf 0][01],0).
— Otherwise (DepthRefEnabledFlag is equakto-0), the disparity vector dispRefVec is set equal to dispVec.

For use in derivation processes of variables-invoked later in the decoding process, the following assignments are made
for x =xCh..(xCb +nCbhS—-1),y =yCh=(yCb +nChS - 1):

DispVec[ x ][y ] = dispVec (1-289)
DispRefVec[ x ][ y ] = dispRefVec (1-290)
RefViewldx[ x ][ y 4 =refViewldx (1-291)

1.8.5.5.1 Derivation/process for a disparity vector from temporal neighbouring blocks
Inputs to this precess are:

— alumadocation ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma'sample of the current picture,

— «.avariable nCbs specifying the size of the current luma coding block.

Qutputs 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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