When quality_id is greater than 0 and setOfRefLayerSlices contains more than one slice, the following constraints shall
be obeyed.

a) When slice_type specifies an EP or EB slice, the value of the syntax element num ref idx 10 active_minusl
(either the value transmitted in the slice header when num ref idx active override flag is equal to 1 or the
value of the referenced picture parameter set when num ref idx active override flag is equal to 0) shall be
the same across all slices of the set setOfRefLayerSlices.

b) When slice type specifies an EB slice, the value of the syntax element num ref idx 11 active minusl (either
the value transmitted in the slice header when num ref idx active override flag is equal to 1 or the value of
the referenced picture parameter set when num_ref idx active override flag is equal to 0) shall be the same
across all slices of the set setOfRefLayerSlices.

c) All elements of the syntax structure ref pic list_reordering( ) shall be the same across all slices of the set
setOfRefl ayerSlices.

d) When slice type specifies an EP slice, the syntax element weighted pred flag shall be the same across all
slices of the set setOfRefLLayerSlices and the following applies.

1. When weighted pred flag is equal to 1 and no_inter layer pred flag is equal to O for any of the slices of
the set setRefLayerSlices, base pred weight table flag shall be the same across all slices of the set
setOfRefLayerSlices.

ii. When weighted pred flag is equal to1 for any of the slices of the set setRefLayerSlices and
pred weight table( ) is present in any of the slices of the set setOfReflayerSlices, pred weight table()
shall be present in all slices of the set setOfRefl ayerSlices and all syntax elements inside the syntax
structure pred weight table( ) shall be the same across all slices of the set setOfReflayerSlices.

e) When slice_type specifies an EB slice, the syntax element weighted bipred idc shall be the same across all
slices of the set setOfRefLLayerSlices and the following applies.

1. When weighted bipred idc is equal to 1 and no_inter layer pred flag is equal to O for any of the slices
of the set setReflayerSlices, base pred weight table flag shall the same across all slices of the set
setOfRefLayerSlices.

1. When weighted bipred idec is equal to1 for any of the slices of the set setReflayerSlices and
pred weight table( ) is present in any of the slices of the set setOfRefl ayerSlices, pred weight table()
shall be present in all slices of the set setOfRefl ayerSlices and all syntax elements inside the syntax
structure pred_weight table( ) shall be the same across all slices of the set setOfRefLayerSlices.

When quality id is greater than 0, the following syntax elements (that are not present) shall be inferred to be equal to
the corresponding syntax elements of the slice headers of the slice with dependency id equal to the current value of
dependency id and quality id equal to 0 that covers the macroblock with the macroblock address first mb_in_slice
when present in this slice: direct spatial mv pred flag, num ref idx 10 active minusl,
num ref idx 11 active minusl, all syntax elements of the syntax structure ref pic list reordering( ),
base pred weight table flag, all syntax elements of the syntax structure pred weight table( ), all syntax elements of
the syntax structure dec ref pic_marking( ), all syntax elements of the syntax structure dec ref base pic marking( ),
slice group change cycle, and store_ref base pic flag.

first mb_in slice has the same semantics as specified in subclause 7.4.3.

slice_type specifies the coding type of the slice according to Table G-1.

Table G-1 — Name association to slice_type for NAL units with nal unit_type equal to 20.

slice_type Name of slice_type
0,5 EP (P slice in scalable extension)
1.6 EB (B slice in scalable extension)
2,7 EI (I slice in scalable extension)

slice_type values in the range of 5 to 7, inclusive, specify, in addition to the coding type of the current slice, that all
other slices of the current layer representation shall have a value of slice_type equal to the current value of slice_type or
equal to the current value of slice_type minus 5.

When 1dr flag 1s equal to 1 or num ref frames is equal to 0, slice type shall be equal to 2 or 7.
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pic_parameter set id has the same semantics as specified in subclause 7.4.3. The syntax element profile ide of the
SVC sequence parameter set that is referred to by the picture parameter set (by using seq parameter set id) with
pic_parameter set id shall be equal to 83 or 86.

frame num is used as an identifier for dependency representations and shall be represented by
log2 max frame num minus4 + 4 bits in the bitstream.

frame num is constrained as specified in subclause 7.4.3 where this constraint applies to dependency representations
with dependency id equal to the current value of dependency id and the modifications a) and b) specified in subclause
G.8.2 apply with curtDependencyld being equal to the current value of dependency id.

field pic_flag and bottom _field flag have the same semantics as specified in subclause 7.4.3.

idr_pic_id identifies an IDR picture when dependency id is equal to the maximum present value of dependency id in
the VCL NAL units of the current access unit. The value of idr_pic_id shall be in the range of 0 to 65535, inclusive.

When dependency id is equal to the maximum value of dependency id in all VCL NAL units of the current access unit
and two consecutive access units in decoding order are both IDR access units, the value of idr pic_id in the slices of the
dependency representation with dependency id equal to the current value of dependency id in the first such IDR access
unit shall differ from the idr pic id in the slices of the dependency representation with dependency id equal to the
current value of dependency _id in the second such IDR access umnit.
NOTE 1 — The classification of an access unit as IDR access unit depends on the maximum present value of dependency id.
When NAL units are removed from a bitstream, e.g. in order to adjust the bitstream to the capabilities of a receiving device, the

classification of access units as IDR access units may change. Since all bitstreams for different conformance points supported in
a scalable bitstream (especially for different maximum wvalues of dependency id) shall conform to this specification, the
constraints on idr_pic_id shall be obeyed for all conformance points that are contained in a scalable bitstream.

pic_order cnt_Isb, delta_pic_order cnt bottom, delta pic_order cnt[ 0 ]. and delta_pic_order cnt[ 1 | have the
same semantics as specified in subclause 7.4.3.

redundant pic_cnt has the same semantics as specified in subclause 7.4.3.

direct_spatial mv_pred flag has the same semantics as specified in subclause 7.4.3. Additionally, the value of
direct spatial mv_pred flag shall be equal to 1.

num_ref idx active_override_flag, num_ref idx 10_active_minusl. and num_ref idx 11_active_minus] have the
same semantics as specified in subclause 7.4.3.

base pred weight table flag equal to 1 specifies that the variables for weighted prediction are inferred. When
base pred weight table flag is not present, it shall be inferred as follows.

— Ifno inter layer pred flag is equal to 1 or quality id is greater than 0, base pred weight table flag is inferred to
be equal to 0.

—  Otherwise (no inter layer pred flag is equal to 0 and quality id is equal to 0), base pred weight table flag is
inferred to be equal to 1.

Let setOfRefLayerSlices be the set of slices that is represented by the VCL NAL units with dependency id equal to
(ref layer dq id >>4) and quality id equal to 0 inside the current access unit.

When base_pred weight table flag equal to 1 the following constraints shall be obeyed.

a) For all slices in setOfReflLayerSlices, the value of (slice type % 5) shall be equal to (slice_type % 5) of the
current slice.

b) When base pred weight table flag equal to 1 and the syntax structure pred weight table() is present in any
slice in setOfRefLayerSlices, it shall be present for all slices in setOfRefLayerSlices, and all syntax elements
inside the syntax structure pred weight table( ) shall be identical for all slices in setOfReflLayerSlices.

c¢) When base pred weight table flag is present in any slice in setOfRefLayerSlices, it shall have an identical
value in all slices in setOfRefl.ayerSlices.

d) When the current slice is an EP slice, the following applies.

i. The value of num ref idx 10 active minusl of all slices in setOfRefLayerSlices shall be identical to the
value of num_ref idx 10 active minusl of the current slice.

ii. For each slice in setOfRefLayerSlices all syntax elements inside the syntax structure
ref pic list reordering( ) shall be identical, and the syntax structure ref pic list reordering() for the
slices in setOfRefl ayerSlices shall contain syntax elements so that for useRefBasePicFlag equal to 0
and 1, an mvocation of subclause G.8.2.3 with curtDependencyld set equal to (ref layer dq id == 4),
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useReflayerRepFlag, and any slice of setOfRefLayerSlices as the inputs derives a reference picture list
refPicListORefLayer that is identical to the reference picture list refPicList0, which is derived by invoking
subclause G.8.2.3 with currDependencyld set equal to dependency id, useReflayerRepFlag, and the
current slice as the inputs.

iii. The syntax element weighted pred flag shall be equal to 1 for all slices in setOfRefLayerSlices.
e) When the current slice is an EB slice, the following applies.

i. The value of num ref idx 10 active minusl and num ref idx 11 _active minusl of all slices in
setOfRefLayerSlices shall be identical to the walue of num ref idx 10 active minusl and
num _ref idx 11_active_minusl, respectively, of the current slice.

1. For each slice in setOfRefl.ayerSlices all syntax elements inside the syntax structure
ref pic list reordering( ) shall be identical, and the syntax structure ref pic list reordering() for the
slices in setOfRefLayerSlices shall contain syntax elements so that for useRefBasePicFlag equal to 0
and 1, an invoking of subclause G.8.2.3 with currDependencyld set equal to (ref layer dq id == 4),
useReflLayerRepFlag, and any slice of setOfRefLayerSlices as the inputs derives reference picture lists
refPicListORefLayer and refPicList1RefLayer that are identical to the reference picture lists refPicList0
and refPicListl, respectively, which are derived by invoking subelause G.8.2.3 with currDependencyld
set equal to dependency id, useRefl ayerRepFlag, and the current slice as the inputs.

iii. The syntax element weighted bipred idc shall be equal to 1 for all slices in setOfRefLayerSlices.

When quality id is greater than 0, all elements of pred weight table are inferred as specified in the beginning of this
subclause.

store_ref base pic_flag has the same semantics as specified in subclause G.7.4.2.12.
cabac _init idc and slice qp delta have the same semantics as specified in subclause 7.4.3.

disable_deblocking filter idc specifies whether the operation of the deblocking filter shall be disabled across some
block edges of the slice and specifies for which edges the filtering is disabled. When disable deblocking filter idc is
not present in the slice header, the value of disable deblocking_filter idc shall be inferred to be equal to 0.

The value of disable_deblocking_filter_idc shall be in the range of 0 to 6, inclusive. disable_deblocking_filter idc equal
to 0 specifies that all luma and chroma block edges of the current picture are filtered. disable deblocking_filter idc
equal to 1 specifies that deblocking is disabled for all block edges of the current picture. disable deblocking filter idc
equal to 2 specifies that all luma and chroma block edges are filtered with exception of the block edges that coincide
with slice boundaries. disable deblocking_filter idc equal to 3 specifies a two stage deblocking filter process: After
filtering all block luma and chroma block edges that do mnot coincide with slice boundaries (as if
disable deblocking_filter idc were equal to 2), the luma and chroma block edges that coincide with slice boundaries are
filtered. disable deblocking filter idc equal to 4 specifies that all luma block edges of the current picture are filtered,
but the deblocking of the chroma block edges is disabled. disable deblocking filter idc equal to 5 specifies that all
luma block edges are filtered with exception of the block edges that coincide with slice boundaries (as if
disable_deblocking_filter idc were equal to2), and that deblocking for chroma block edges is disabled.
disable deblocking_filter idc equal to 6 specifies that the deblocking for chroma block edges is disabled and that the
two stage deblocking filter process is used for luma block edges: After filtering all block luma block edges that do not
coincide with slice boundaries (as if disable deblocking_filter idc were equal to 2), the luma block edges that coincide
with slice boundaries are filtered.

slice_alpha c0 offset div2. and slice beta offset div2 have the same semantics as specified in subclause 7.4.3.
slice_group change cycle has the same semantics as specified in subclause 7.4.3.

ref layer dq_id specifies the layer representation inside the current access unit that is used for mter-layer prediction of
the current layer representation. When ref layer dq id is not present, it shall be inferred as follows.

—  If quality id is greater than 0, ref layer dq id is inferred to be equal to (DQId — 1).
—  Otherwise (quality_id is equal to 0), ref layer dq id is inferred to be equal to —1.

When quality id is equal to 0, the NAL units with DQId equal to ref layer dq id shall have discardable flag equal
to 0.

When present, the value of ref layer dq id shall be the same for all coded slice NAL units of a layer representation.
When ref layer dq id is not equal to —1, the following variables are derived as follows.

—  RefLayerPicSizeInMbs is set equal to the value of the variable PicSizeInMbs for the layer representation with
DQId equal to the value of ref layer dq id.
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—  RefLayerPicWidthInMbs is set equal to the value of the variable PicWidthInMbs for the layer representation with
DQId equal to the value of ref layer dq id.

—  ReflLayerPicHeightInMbs is set equal to the value of the variable PicHeightlnMbs for the layer representation with
DQId equal to the value of ref layer dq id.

—  ReflayerChromaFormatldc is set equal to the value of the syntax element chroma format idc for the layer
representation with DQId equal to the value of ref layer dq id.

—  RefLayerChromaArrayType is set equal to the value of ChromaArrayType for the layer representation with DQId
equal to the value of ref layer dq id.

—  ReflLayerPicWidthInSamples; is set equal to the value of the wvariable PicWidthInSamples; for the layer
representation with DQId equal to the value of ref layer dq id.

—  RefLayerPicHeightInSamples; is set equal to the value of the variable PicHeightinSamples; for the layer
representation with DQId equal to the value of ref layer dq id.

—  RefLayerPicWidthInSamplesc is set equal to the value of the variable PicWidthInSamplesc for the layer
representation with DQId equal to the value of ref layer dq id.

—  ReflayerPicHeightInSamplesc 1s set equal to the value of the variable PicHeightInSamplesc for the layer
representation with DQId equal to the value of ref layer dq id.

—  RefLayerMbWidthC is set equal to the value of the variable MbWidthC for the layer representation with DQId
equal to the value of ref layer dq id.

—  RefLayerMbHeightC is set equal to the value of the variable MbHeightC for the layer representation with DQId
equal to the value of ref layer dq id.

—  RefLayerFrameMbsOnlyFlag is set equal to the value of the syntax element frame mbs only flag for the layer
representation with DQId equal to the value of ref layer dq id.

—  RefLayerFieldPicFlag is set equal to the value of the syntax element field pic flag for the layer representation
with DQId equal to the value of ref layer dq id.

—  ReflayerBottomFieldFlag is set equal to the value of the syntax element bottom field flag for the layer
representation with DQId equal to the value of ref layer dq id.

—  RefLayerMbaffFrameFlag is set equal to the value of the variable MbaffFrameFlag for the layer representation
with DQId equal to the value of ref layer dq id.

disable_inter layer deblocking filter idc specifies whether the operation of the deblocking filter for inter-layer intra
prediction is disabled across some block edges of the slice and specifies for which edges the filtering is disabled. When
disable inter layer deblocking filter idc is not present in the slice header, the value of
disable inter layer deblocking filter idc  shall be inferred to be equal to0. The wvalue of
disable inter layer deblocking filter idc shall be in the range of 0 to6, inclusive. The valuesO to6 of
disable inter layer deblocking filter idc specify the same deblocking filter operations as the corresponding values of
disable deblocking_filter idc, but for the deblocking of the intra macroblocks of the dependency representation
specified by ref layer dq id before resampling.

When quality id is equal to 0 and SpatialResolutionChangeFlag as specified in the following paragraphs is equal to 0,
disable inter layer deblocking filter idc shall be equal to 1.

inter layer slice alpha c0 offset div2 specifies the offset used in accessing the a and tgy deblocking filter tables for
filtering operations controlled by the macroblocks within the slice for inter-layer prediction. From this value, the offset
that is applied when addressing these tables shall be computed as:

InterlayerFilterOffsetA = inter layer slice alpha c0 offset div2 <<1 (G-67)

The walue of inter layer slice alpha cO offset div2 shall be in the range of —6 to+6, inclusive. When
inter layer slice alpha cO offset div2Z i1s mnot present in the slice header, the wvalue of
inter layer slice alpha cO offset div2 shall be inferred to be equal to 0.

inter layer slice beta offset div2 specifies the offset used in accessing the f deblocking filter table for filtering
operations controlled by the macroblocks within the slice for inter-layer prediction. From this value, the offset that is
applied when addressing the B table of the deblocking filter is computed as:

InterlayerFilterOffsetB = inter_layer slice beta offset div2 <<1 (G-68)
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The wvalue of inter layer slice beta offset div2 shall be in the range of —6 to+6, inclusive. When
inter_layer slice beta offset div2 is not present in the slice header the value of inter layer slice beta offset div2
shall be inferred to be equal to 0.

constrained_intra_resampling flag specifies whether slice boundaries of the dependency representation that is
specified for inter-layer prediction by ref layer dq id are treated similar to layer picture boundaries for the intra
resampling process. When constrained intra resampling flag is equal to 1, disable inter layer deblocking filter idc
shall be equal to 1, 2. or 4.

When constrained intra resampling flag is equal to 1. a macroblock cannot be coded using the Intra Base macroblock
prediction mode when it covers more than one slice in the reference layer as specified in subclause G.8.6.2.

When constrained intra_resampling_flag is not present, it shall be inferred to be equal to 0.

ref layer chroma phase x plusl flag specifies the horizontal phase shift of the chroma components in units of half
luma samples of a layer frame for the layer pictures that may be used for inter-layer prediction. When
ref layer chroma phase x plusl flag is mnot present, it shall be infemred to be equal to
seq ref layer chroma phase x plusl flag.

When no_inter layer pred flag is equal to 0, the following applies.

—  When ref layer dq id is greater than 0, ref layer chroma phase x plusl flag should be equal to
chroma phase x plusl flag of the subset sequence parameter set RBSP that is referred to by the reference layer
representation (with DQId equal to ref layer dq id).

—  When chroma sample loc type top field and chroma sample loc type bottom field are present in the SVC
sequence parameter set that is referred to by the reference layer representation (with DQId equal to
ref layer dq id), the following applies.

— If ref layer chroma phase x plusl flag is equal to 0, chroma sample loc type top field and
chroma_sample loc type bottom field of the SVC sequence parameter set that is referred to by the reference
layer representation should be equal to 0, 2, or 4.

—  Otherwise (ref layer chroma phase x plusl flag is equal to 1), chroma sample loc type top field and
chroma_sample loc type bottom field of the SVC sequence parameter set that is referred to by the reference
layer representation should be equal to 1, 3, or 5.

ref layer chroma phase y plusl specifies the vertical phase shift of the chroma components in units of half luma
samples of a layer frame for the layer pictures that may be used for inter-layer prediction. When
ref layer chroma phase v plusl is mnot present, it shall be infered to be equal to
seq ref layer chroma phase y plusl. The value of ref layer chroma phase y plusl shall be in the range of 0 to 2,
inclusive.

When no_inter_layer pred flag is equal to 0, the following applies.

— When ref layer dq 1d is greater than 0, ref layer chroma phase vy plusl should be equal to
chroma phase y plusl of the subset sequence parameter set RBSP that is referred to by the reference layer
representation (with DQId equal to ref layer dq id).

—  When chroma sample loc type top field and chroma sample loc type bottom field are present in the SVC
sequence parameter set that is referred to by the reference layer representation (with DQId equal to
ref layer dq id), the following applies.

— If ref layer chroma phase y plusl is equal to 0, chroma sample loc type top field and
chroma_sample loc type bottom field of the SVC sequence parameter set that is referred to by the reference
layer representation should be equal to 2 or 3.

—  Otherwise, if ref layer chroma phase y plusl is equal to 1. chroma sample loc type top field and
chroma_sample loc type bottom field of the SVC sequence parameter set that is referred to by the reference
layer representation should be equal to 0 or 1.

—  Otherwise  (chroma phase v plusl is equal to 2), chroma sample loc type top field and
chroma_sample loc type bottom field of the SVC sequence parameter set that is referred to by the reference
layer representation should be equal to 4 or 5.

scaled ref layer left offset specifies the horizontal offset between the upper-left luma sample of a resampled layer
picture used for inter-layer prediction and the upper-left luma sample of the current picture or current layer picture in
units of two luma samples.
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When scaled ref layer left offset is not present, it shall be inferred as follows.
—  Ifquality_id is greater than O, scaled ref layer left offset is inferred to be equal to 0.

—  Otherwise (quality id is equal to 0), scaled ref layer left offset is inferred to be equal to
seq_scaled ref layer left offset.

scaled_ref layer top offset specifies the vertical offset between the upper-left luma sample of an resampled layer
picture used for inter-layer prediction and the upper-left luma sample of the current picture or current layer picture. The
vertical offset is specified in units of two luma samples when frame mbs_only flag is equal to 1, and it is specified in
units of four luma samples when frame mbs_only flag is equal to 0.

When scaled ref layer top offset is not present, it shall be inferred as follows.
—  Ifquality id is greater than 0, scaled ref layer top offset is inferred to be equal to 0.

—  Otherwise (quality id 1is equal to 0), scaled ref layer top offset is inferred to be equal to
seq_scaled ref layer top offset.

scaled ref layer right offset specifies the horizontal offset between the bottom-right luma sample of an resampled
layer picture used for inter-layer prediction and the bottom-right luma sample of the current picture or current layer
picture in units of two luma samples.

When scaled ref layer right offset is not present, it shall be inferred as follows.
—  Ifquality id is greater than 0, scaled ref layer right offset is inferred to be equal to 0.

—  Otherwise (quality id is equal to 0), scaled ref layer right offset is inferred to be equal to
seq_scaled ref layer right offset.

scaled ref layer bottom offset specifies the vertical offset between the bottom-right luma sample of an resampled

layer picture used for inter-layer prediction and the bottom-right luma sample of the current picture or current layer

picture. The vertical offset is specified in units of two luma samples when frame mbs only flag is equal to 1, and it is
specified in units of four luma samples when frame mbs_only flag is equal to 0.

When scaled ref layer bottom offset is not present, it shall be inferred as follows.
—  If quality id is greater than 0, scaled ref layer bottom offset is inferred to be equal to 0.

—  Otherwise (quality id 1s equal to 0), scaled ref layer bottom offset is inferred to be equal to
seq scaled ref layer bottom offset.

The variables ScaledRefLayerLeftOffset, ScaledRefLayerRightOffset, ScaledRefLayerTopOffset,
ScaledRefLayerBottomOffset, ScaledRefLayerPicWidthInSamples;, and ScaledRefLayerPicHeightinSamples; are
derived by

ScaledRefLayerLeftOffset =2 *gcaled ref layer left offset (G-69)
ScaledRefLayerRightOffset =2 *gcaled ref layer right offset (G-70)
ScaledRefLayerTopOffset =2 * scaled ref layer top offset * (2 — frame mbs only flag) (G-71)
ScaledRefLayerBottomOffset =2 * scaled ref layer bottom offset * (2 — frame mbs only flag) (G-72)
ScaledRefLayerPicWidthInSamples; = PicWidthInMbs * 16 — ScaledRefLayerLeftOffset —
ScaledRefLayerRightOffset (G-73)

ScaledRefl ayerPicHeightInSamples; = PicHeightInMbs * 16 —
( ScaledRefl ayerTopOffset + ScaledReflayerBottomOffset ) /
( 1+ field pic flag) (G-74)

When no_inter_layer pred flag is equal to 0, the following applies.

— The bitstream shall not contain data that result in ScaledRefLayerPicWidthInSamples; less than
RefLayerPicWidthInSamples; .

—  When ReflayerFrameMbsOnlyFlag is equal to 0 or frame mbs only flag is equal to 1, the bitstream shall not
contain data that result m (ScaledRefl ayerPicHeightInSamplesy * (1 + field pic flag)) less than
(RefLayerPicHeightInSamples; * (1 + ReflLayerFieldPicFlag )).

—  When RefLayerFrameMbsOnlyFlag is equal to 1 and frame mbs only flag is equal to 0, the bitstream shall not
contain data that result in (ScaledRefLayerPicHeightInSamples; * (1 +field pic flag)) less than
(2 * RefLayerPicHeightInSamples; ).
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When ChromaArrayType is not equal to 0, the variables ScaledRefLayerPicWidthInSamplesc, and
ScaledRefLayerPicHeightInSamplesc are derived by

ScaledRefLayerPicWidthInSamplesc = ScaledRefLayerPicWidthInSamples; / SubWidthC (G-75)
ScaledRefLayerPicHeightInSamplesc = ScaledRefLayerPicHeightInSamples; / SubHeightC (G-76)

The variable CroppingChangeFlag is derived as follows.

If quality_id is equal to 0 and extended_spatial scalability is equal to 2, CroppingChangeFlag is set equal to 1.

Otherwise (quality id is greater than 0 or extended spatial scalability is less than 2), CroppingChangeFlag is set
equal to 0.

The variable SpatialResolutionChangeFlag is derived as follows.

If no_inter layer pred flag is equal to 1, quality id is greater than 0, or all of the following conditions are true,
SpatialResolutionChangeFlag is set equal to 0.

—  CroppingChangeFlag is equal to 0

—  ScaledRefLayerPicWidthInSamples; is equal to RefLayerPicWidthInSamplesy
—  ScaledRefLayerPicHeightInSamples; is equal to RefLayerPicHeightInSamplesp
—  (ScaledRefLayerLeftOffset % 16) is equal to 0

—  (ScaledRefLayerTopOffset % ( 16 * (1 + frame mbs only flag)))is equal to 0
—  field pic_flag is equal to RefLayerFieldPicFlag

—  MbaffFrameFlag is equal to RefLayerMbaftfFrameFlag

—  chroma_format idc is equal to RefLayerChromaFormatIdc

— chroma phase x plusl flag is equal to ref layer chroma phase x plusl flag
—  chroma phase y plusl is equal to ref layer chroma phase y plusl
Otherwise, SpatialResolutionChangeFlag is set equal to 1.

The variable RestrictedSpatialResolutionChangeFlag is derived as follows.

If no inter layer pred flag is equal to 1, quality id is greater than 0, or all of the following conditions are true,
RestrictedSpatialResolutionChangeFlag is set equal to 1.

—  ScaledRefLayerPicWidthInSamples; is equal to RefLayerPicWidthInSamplesy or
(2 * RefLayerPicWidthInSamples; )

—  ScaledRefLayerPicHeightInSamplesp is equal to ReflLayerPicHeightInSamplesy or
(2 * RefLayerPicHeightInSamples; )

—  (ScaledRefLayerLeftOffset % 16) is equal to 0

—  (ScaledRefLayerTopOffset % ( 16 * ( 1 + frame mbs_only flag ) ) ) is equal to 0
—  MbaffFrameFlag is equal to RefLayerMbaftfFrameFlag

—  field pic_flag is equal to RefLayerFieldPicFlag

Otherwise, RestrictedSpatialResolutionChangeFlag is set equal to 0.

slice skip flag equal to 0 specifies the presence of slice data in the slice. slice skip flag equal to 1 specifies that the
syntax elements for the macroblock layer of the slice are derived by the following process.

1. CurtMbAddr is derived by

CurrMbAddr = first mb_in_slice * ( 1 + MbaffFrameFlag ) (G-77)

2. The variable mbIdx proceeds over the values 0.num _mbs in slice minusl, and for each value of mbIdx, the
following ordered steps are specified.

a. The bitstream shall not contain data that result in in_crop_window( CurrMbAddr ) equal to 0.
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b. For the macroblock with address CurrMbAddr, the syntax elements mb skip flag (when applicable),
mb_skip run (when applicable), mb_field decoding_flag, base mode flag, residual prediction flag and
coded block pattern shall be inferred as follows.

— mb_skip flag (when applicable) and mb_skip run (when applicable) are inferred to be equal to 0

— mb field decoding flag is inferred to be equal to 0
NOTE 2 — The frame/field mode used for decoding is inferred in subclause G.8.1.5.1.

—  base mode flag is inferred to be equal to 1
—  residual prediction_ flag is inferred to be equal to 1
—  coded block pattern is inferred to be equal to 0
—  QPy is inferred to be equal to SliceQPy
—  QP'y 1s inferred to be equal to (QPy + QpBdOffsety)
c. CurMbAddr is set to NextMbAddress( CurrMbAddr )
num mbs in slice minusl plus lspecifies the number of macroblocks for a slice with slice skip flag equal to 1.

adaptive_base mode flag specifies the presence of syntax elements in the slice header and in the macroblock layer in
scalable extension. When adaptive_base mode flag is not present, it shall be inferred to be equal to 0.

default base mode flag specifies how base mode flag is inferred when it 1s not present in macroblock layer in
scalable extension. When default base mode flag is not present, it shall be inferred to be equal to 0.

adaptive_motion_prediction_flag specifies the presence of syntax elements in the macroblock layer in scalable
extension. When adaptive motion_prediction_flag is not present, it shall be inferred to be equal to 0.

default_motion_prediction flag specifies how motion prediction flag 10[ ] and motion prediction flag 11[ ] are
inferred when they are not present in macroblock layer in scalable extension. When default motion prediction flag is
not present, it shall be inferred to be equal to 0.

adaptive residual prediction flag specifies the presence of syntax elements in the macroblock layer in scalable
extension. When adaptive residual prediction_flag is not present, it shall be inferred to be equal to 0.

default_residual prediction_flag specifies how residual prediction flag is inferred when it is not present in the
macroblock layer in scalable extension. When default residual prediction_flag is not present, it shall be inferred to be
equal to 0.

tcoeff level prediction flag equal to 1 specifies that an alternative inter-layer prediction process is applied as
specified in subclause G.8. When tcoeff level prediction flag is not present it shall be inferred as follows.

— Ifno inter layer pred flag is equal to 1, tcoeff level prediction flag is inferred to be equal to 0.

—  Otherwise (no_inter layer pred flag is equal to 0), tcoeff level prediction flag is inferred to be equal to the value
of seq_tcoeff level prediction flag.

When SpatialResolutionChangeFlag is equal to 1, tcoeff level prediction flag shall be equal to 0.
When tcoeff level prediction flag is equal to 1, the following constraints shall be obeyed.

a) The layer representation with DQId equal to ref layer dq id shall have no_inter layer pred flag equal to 1 or
teoeff level prediction flag equal to 1.

b) All elements of ScalingList4x4 shall be the same for the slices of the current layer representation and all slices
of the layer representation with DQId equal to the value of ref layer dq id.

c) All elements of ScalingList8x8 shall be the same for the slices of the current layer representation and all slices
of the layer representation with DQId equal to the value of ref layer dq id.

d) The value of the syntax element use ref base pic flag shall be equal to 0 for the slices of the current layer
representation and all slices of the layer representation with DQId equal to the value of ref layer dq id.

scan_idx_start specifies the first scanning position for the transform coefficient levels in the current slice. When
scan_idx_start is not present, it shall be inferred to be equal to 0.

scan_idx end specifies the last scanning position for the transform coefficient levels in the current slice. When
scan_idx_end is not present, it shall be inferred to be equal to 15.
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G.7.4.3.5 Decoded reference base picture marking semantics

The syntax elements adaptive ref base pic marking mode flag, memory management control operation,
difference of pic nums minusl and long term pic num specify marking of reference base pictures as "unused for
reference”.

adaptive ref base pic marking mode flag has the same semantics as the syntax element
adaptive ref pic_marking mode flag in the dec_ref pic_marking() syntax structure. When
adaptive ref base pic_marking mode flag is not present, it shall be inferred to be equal to 0.

memory_Inanagement control operation specifies a control operation to be applied to affect the reference picture
marking. The memory management control operation syntax element is followed by data necessary for the operation
specified by the value of memory management control operation. The values and control operations associated with
memory management control operation are specified in Table G-2. The memory management control operation
syntax elements are processed by the decoding process in the order in which they appear, and the semantics constraints
expressed for each memory management control operation apply at the specific position in that order at which that
individual memory management_control operation is processed.

memory management control operation shall not be equal to 1 unless the specified reference picture is marked as
"used for short-term reference" and as "reference base picture" when the memory management control operation is
processed by the decoding process.

memory management control operation shall not be equal to 2 unless the specified long-term picture number refers to
a reference picture that is marked as "used for long-terin reference" and as "reference base picture" when the
memory management control operation is processed by the decoding process.

Table G-2 — Memory management control operation (memory management control operation) values

memory management control operation | Memory Management Control Operation

0 End memory management control operation
syntax element loop

1 Mark a short-term reference base picture as
"unused for reference"

2 Mark a long-term reference base picture as
"unused for reference"

difference of pic nums minusl is used (with memory management control operation equal to 1) to mark a
short-term reference picture as "unused for reference". When the associated memory management control operation is
processed by the decoding process, the resulting picture number derived from difference of pic nums minusl shall be
a picture number assigned to one of the reference pictures marked as "used for reference" and as "reference base
picture".

The resulting picture number is constrained as follows.
—  If field pic flag is equal to 0, the resulting picture number shall be one of the set of picture numbers assigned to

reference frames or complementary reference field pairs, or there is no reference frame or complementary
reference field pair that has been assigned the resulting picture number.

—  Otherwise (field pic flag is equal to 1), the resulting picture number shall be one of the set of picture numbers
assigned to reference fields, or there is no reference pair that has been assigned the resulting picture number.

long term_pic_num is used (with memory management control operation equal to 2) to mark a long-term reference
picture as "unused for reference". When the associated memory management control operation is processed by the
decoding process, long term pic num shall be equal to a long-term picture number assigned to one of the reference
pictures marked as "used for long-term reference" and as "reference base picture".

The resulting long-term picture number is constrained as follows.

—  If field pic flag is equal to 0, the resulting long-term picture number shall be one of the set of long-term picture
numbers assigned to reference frames or complementary reference field pairs, or there is no reference frame or
complementary reference field pair that has been assigned the resulting long-term picture number..

—  Otherwise (field pic_flag is equal to 1), the resulting long-term picture number shall be one of the set of long-term
picture numbers assigned to reference fields, or there is no reference pair that has been assigned the resulting
long-term picture number.

When present in a prefix NAL unit. the syntax elements of the dec ref base pic marking() syntax structure are
considered to apply to the associated NAL unit.
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G.7.4.4 Slice data semantics

The semantics specified in subclause 7.4.4 apply.

G.7.4.4.1 Slice data in scalable extension semantics
The semantic specified in subclauses 7.4.4 apply with the following modifications.

mb_skip run specifies the number of consecutive skipped macroblocks for which, when decoding an EP slice,
mb_type shall be inferred to be P_Skip and the macroblock type is collectively referred to as a P macroblock type, or
for which, when decoding an EB slice, mb_type shall be inferred to be B_Skip and the macroblock type is collectively
referred to as a B macroblock type. The value of mb skip run shall be in the range of 0 to PicSizeInMbs —
CwrrMbAddr, inclusive.

mb_skip flag equal to 1 specifies that for the current macroblock, when decoding an EP slice, mb_type shall be
inferred to be P_Skip and the macroblock type is collectively referred to as P macroblock type, or for which, when
decoding an EB slice, mb_type shall be inferred to be B_Skip and the macroblock type is collectively referred to as B
macroblock type. mb_skip flag equal to 0 specifies that the current macroblock is not skipped.

G.7.4.5 Macroblock layer semantics

The semantics specified in subclause 7.4.5 apply. Additionally, the following applies.

The macroblock layer() syntax structure shall be considered to contain the following syntax elements with the
following inferred values.

—  base_mode flag is inferred to be equal to 0.

—  residual prediction flag is mferred to be equal to 0.

G.7.4.5.1 Macroblock prediction semantics

The semantics specified in subclause 7.4.5.1 apply. Additionally, the following applies.

The mb pred() syntax structure shall be considered to contain the following syntax elements with the following
inferred values.

—  motion prediction flag 10[ mbPartldx | is inferred to be equal to 0 for each value of mbPartldx in the range
from 0 to NumMbPart( mb_type ) — 1, inclusive.

— motion_prediction flag 11[ mbPartIdx ] is inferred to be equal to 0 for each value of mbPartldx in the range
from 0 to NumMbPart( mb_type ) — 1, inclusive.

G.7.4.5.2 Sub-macroblock prediction semantics
The semantics specified in subclause 7.4.5.2 apply. Additionally, the following applies.

The sub_mb_pred( ) syntax structure shall be considered to contain the following syntax elements with the following
inferred values.

—  motion_prediction_flag 10[ mbPartldx ] is inferred to be equal to 0 for each value of mbPartldx in the range
from 0 to 3, inclusive.

—  motion_prediction flag 11[ mbPartIdx ] is inferred to be equal to 0 for each value of mbPartldx in the range
from 0 to 3. inclusive.

G.7.4.5.3 Residual data semantics

The semantics specified in subclause 7.4.5.3 apply.
G.7.4.5.3.1 Residual luma semantics

The semantics specified in subclause 7.4.5.3.1 apply.

G.7.4.5.3.2 Residual block CAVLC semantics

The semantics specified in subclause 7.4.5.3.2 apply.

G.7.4.5.3.3 Residual block CABAC semantics

The semantics specified in subclause 7.4.5.3.3 apply.
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G.7.4.6 Macroblock layer in scalable extension semantics

The semantic specified m subclauses 7.4.5 apply. Additionally, the following modifications and extensions are
specified.

base mode_ flag equal to 1 specifies that the macroblock prediction mode as well as the corresponding motion data
(when applicable) are inferred as specified in subclause G.8. base mode flag equal to 0 specifies that mb_type is not
inferred.

When base_mode_flag is not present, base_mode_flag shall be inferred as follows.

— Ifm crop window( CurrMbAddr ) is equal to 0, the value of base mode flag 1s inferred to be equal to 0.

—  Otherwise (in_crop_ window( CurrMbAddr ) is equal to 1), the value of base mode flag is inferred to be equal
to default base mode flag.

When store ref base pic flag is equal to 1 and quality id is greater than 0, base_mode flag shall be equal to 1.
mb_type specifies the macroblock type. The semantics of mb_type depend on the slice type.

Tables and semantics are specified for the various macroblock types for EI, EP, and EB slices. Each table presents the
value of mb_type, the name of mb_type. the number of macroblock partitions used (given by NumMbPart( mb_type )
function), the prediction mode of the macroblock (when it is not partitioned) or the first partition (given by the
MbPartPredMode( mb_type, 0) function) and the prediction mode of the second partition (given by the
MbPartPredMode( mb_type, 1 ) function). When a value is not applicable it is designated by "na". In the text, the value
of mb_type may be referred to as the macroblock type and a value X of MbPartPredMode( ) may be referred to in the
text by "X macroblock (partition) prediction mode" or as "X prediction macroblocks".

Table G-3 shows the allowed collective macroblock types for each slice_type.

Table G-3 — Allowed collective macroblock types for slice_type.

slice type allowed collective macroblock types

EI (slice) I (see Table 7-11 and Table G-4) (macroblock types)

EP (slice) P (see Table 7-13) and I (see Table 7-11 and Table G-4) (macroblock types)
EB (slice) B (see Table 7-14) and I (see Table 7-11 and Table G-4) (macroblock types)

Macroblock types that may be collectively referred to as T macroblock types are specified in Table G-4 and Table 7-11.
mb_type value 0 is specified in Table G-4, whereas the other mb type are specified in Table 7-11. Table G-4
additionally specifies the inferred macroblock type I BL.

The macroblock types for EI slices are all I macroblock types.

Table G-4 — Macroblock types for EI slices.
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0 I NxN 0 Intra 4x4 na Equation 7-34 | Equation 7-34
0 I NxN 1 Intra 8x8 na Equation 7-34 | Equation 7-34
inferred I BL na Intra Base na Equation 7-34 | Equation 7-34

Macroblock types that may be collectively referred to as P macroblock types are specified in Table 7-13.
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The macroblock types for EP slices are specified in Table 7-13, Table 7-11 and Table G-4. mb_type values 0 to 4 are
specified in Table 7-13, mb_type value 5 is specified in Table G-4 indexed by subtracting S from the value of mb_type
and mb_type values 6 to 30 are specified in Table 7-11, indexed by subtracting 5 from the value of mb_type. Table G-4
additionally specifies the inferred macroblock type I BL.

Macroblock types that may be collectively referred to as B macroblock types are specified in Table 7-14.

The macroblock types for EB slices are specified in Table 7-14, Table 7-11 and Table G-4. mb_type values 0 to 22 are
specified in Table 7-14, mb type values 23 is specified in Table G-4 indexed by subtracting 23 from the value of
mb_ type and mb type 24 to 48 are specified in Table 7-14, indexed by subtracting 23 from the value of mb type.
Table G-4 additionally specifies the inferred macroblock type I BL.

coded block pattern specifies which of the four 8x8 luma blocks and associated chroma blocks of a macroblock may
contain non-zero transform coefficient values. For macroblocks with prediction mode not equal to Intra 16x16,
coded block pattern is present in the bitstream and the wvariables CodedBlockPatternluma and
CodedBlockPatternChroma are derived as specified by Equation 7-34.

The meaning of CodedBlockPatternLuma and CodedBlockPatternChroma is specified in subclause 7.4.5.

residual prediction flag equal to 1 specifies that the residual signal of the current macroblock is predicted as specified
in subclause G.8 using the layer representation specified by ref layer dq id. residual prediction flag equal to 0
specifies that the residual signal of the current macroblock is not predicted.

When the syntax element residual_prediction flag is not present, residual prediction_flag shall be inferred as follows.

— If all of the following conditions are true, residual prediction flag is inferred to be equal to
default residual prediction flag.

—  slice_type is not equal to EI

— in_crop_window( CurrMbAddr ) is equal to 1

—  base mode flag is equal to 1 or mb_type does not specify an I macroblock type
—  Otherwise, residual prediction_flag is inferred to be equal to 0.

All elements of the arrays Lumalevel Lumalevel8x8. Intral6x16DCLevel, Intral6x16ACLevel, CbLevel,
CbLevel8x8, CbIntral6x16DCLevel, CbIntral6x16ACLevel, CrLevel, CrLevel8x8, Crintral6x16DCLevel,
Crlntral 6x16ACLevel, ChromaDCLevel, and ChromaACLevel are set equal to 0 before parsing the residual( ) syntax
structure.

G.7.4.6.1 Macroblock prediction in scalable extension semantics
The semantics specified in subclauses 7.3.5.1 apply. Additionally. the following semantics are specified.

motion_prediction_flag 10[ mbPartIdx | equal to 1 specifies that an alternative motion vectors prediction process as
specified in subclause G.8 is used for deriving the list 0 motion vector of the macroblock partition mbPartIdx and that
the list 0 reference index of the macroblock partition mbPartIdx is inferred as specified in subclause G.8.

When motion_prediction flag 10[ mbPartIdx ] is not present, motion_prediction flag_10[ mbPartIdx ] shall be inferred
as follows.

— If in crop window( CurrMbAddr ) is equal to 0, motion prediction flag 10[ mbPartldx ] is inferred to be equal
to 0.

—  Otherwise (in_crop_window( CurrMbAddr ) is equal to 1), motion_prediction flag 10[ mbPartIdx ] is inferred to
be equal to default motion prediction flag.

motion prediction flag 11| mbPartldx | has the same semantics as motion prediction flag 10[ mbPartldx |, with 10
and list 0 replaced by 11 and list 1, respectively.

G.7.4.6.2 Sub-macroblock prediction in scalable extension semantics
The semantic specified in subclauses 7.4.5.2 apply. Additionally, the following semantics are specified.

motion_prediction_flag 10[ mbPartldx ] and motion prediction flag 11[ mbPartldx | have the same semantics as
specified in subclause G.7.3.6.1.

404 ITU-T Rec. H.264 (03/2005)

426



G.8 SVC decoding process

This subclause describes the decoding process for an access unit, given syntax elements and upper-case variables from
subclause G.7 (with reference made to clause 7 in subclause G.7) that are derived from the bitstream.
NOTE 1 — All syntax elements and upper-case variables from subelause G.7 are available for the entire current access unit. When

syntax elements or upper-case variables appear with identical names in subclause G.7 they are referred herein through unique
identifiers.

Output of this process are decoded samples of the current primary coded picture.

The decoding process is specified such that all decoders shall produce numerically identical results. Any decoding
process that produces identical results to the process described here conforms to the decoding process requirements of
this Recommendation | International Standard.

All sub-bitstreams that can be derived using the sub-bitstream extraction process as specified in subclause G.8.8.1 with
any combination of values for priority_id, temporal_id, dependency id, or quality_id as the input shall result in a set of
coded video sequences, with each coded video sequence conforming to one or more of the profiles specified in
Annex A and Annex G.

This subclause specifies the decoding process for an access unit of a coded video sequence conforming to one or more
of the profiles specified in subclause G.10.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the decoding
process specified in this subclause and all child processes invoked from the process specified in this subclause are the
syntax elements and derived upper-case variables for the current access unit.

At the start of the decoding process for an access unit, the following applies.

1. Variables and functions relating to picture order count are derived by invoking the SVC decoding process for
picture order count as specified in subclause G.8.2.1.

2. The SVC decoding process for gaps in frame num as specified in subclause G.8.2.5 is invoked.

3. For each value of dependency id present in the NAL units that are input to this process as specified above, the
following applies.

—  The decoding process for macroblock to slice group map as specified in subclause 8.2.2 is invoked with
the syntax elements of the NAL units with dependency id as input.

—  The function NextMbAddress( ) as specified in subclause 8.2.2 is used for parsing the slice data syntax
structures of all NAL units with the corresponding value of dependency_id.

The derivation process for the set of layer representations required for decoding as specified in subclause G.8.1.1 is
invoked and the output is a list dqldList of integer values specifying layer representation identifiers. The variables
DQIdMin and DQIdMax are set equal to the mmmimum and maximum values, respectively, of the entries of the list
dqldList, and the variable DependencyldMax is set equal to (DQIdMax >> 4). DependencyldMax shall be the same for
all access units of the coded video sequence.

The collective terms currentVars and refLayerVars are initially marked as not available.

The variable currDQId proceeds over the values DQIdMin.. DQIdMax, and when a value of currDQId 1s present in the
list dgldList, the following ordered steps apply.

1. The variable spatResChangeFlag is set equal to the variable SpatialResolutionChangeFlag of the layer
representation with DQId equal to currDQId.

2. Depending on spatResChangeFlag, the following applies.

— If spatResChangeFlag is equal to 0. the base decoding process for layer representations without
resolution change as specified in subclause G.8.1.3.1 is invoked with currDQId and currentVars as the
inputs and the output is a modified version of currentVars.

—  Otherwise (spatResChangeFlag is equal to 1), the base decoding process for layer representations with
resolution change as specified in subclause G.8.1.3.2 is invoked with currDQId and currentVars as the
inputs and the outputs are variables assigned to the collective term refLayerVars and a modified version
of currentVars.

3. When currDQId is equal to (DependencyldMax <<4) and store ref base pic flag for the dependency
representation with dependency id equal to DependencyldMax is equal to 1, the target layer representation
decoding process as specified in subclause G.8.1.3.3 is invoked with currDQId, refLayerVars, and currentVars
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as the inputs and the outputs are assigned to the sample array By and, when ChromaArrayType is not equal
to 0, the sample arrays Bgp, and Be,.

NOTE2 — The sample arrays Br, Bcy, and Bcr represent the reference base picture for an access umit with
store ref base pic flag equal to 1 for the dependency representation with dependency id equal to DependencyldMax.

The target layer representation decoding process as specified in subclause G.8.1.3.3 is invoked with currDQId,
reflLayerVars, and currentVars as the inputs and the outputs are assigned to the sample array Sp and, when
ChromaArrayType is not equal to 0, the sample arrays Scp, and Sg,.

NOTE 3 — The sample arrays S, Scy, and Sc;, represent the decoded picture for the access unit.

The SVC decoded reference picture marking process as specified in subclause G.8.2.4 is invoked.

G.8.1 SVC initialisation and decoding processes

Subeclause G.8.1.1 specifies the derivation process for the set of layer representations required for decoding.
Subclause G.8.1.2 specifies the array assignment, mitialisation, and restructuring processes.

Subelause G.8.1.3 specifies the layer representation decoding processes.

Subclause G.8.1.4 specifies the slice decoding processes.

Subclause G.8.1.5 specifies the macroblock initialisation and decoding processes.

G.8.1.1 Derivation process for the set of layer representations required for decoding
Inputs to this process are the coded slice NAL units of an access unit.
Output of this process is a list dqldList of integer values specifying layer representation identifiers.

With currDQId being set equal to the maximum value of DQId for all coded slice NAL units of the access unit and with
refLayerDQId( dqld ) specifying the maximum value of ref layer dq id for all coded slice NAL units of the layer
representation of the access unit with DQId equal to dqld, the list dqIdList is derived as specified by the following
pseudo-code.
numEntries = 0
dqIdList] numEntries++ | = currDQId
while( refLayerDQId( curtDQId ) == 0) {
dqldList] numEntries++ | = refLayerDQId( currDQId ) (G-78)
currDQId = dqIdList] numEntries — 1 ]

G.8.1.2 Array assignment, initialisation, and restructuring processes
Subeclause G.8.1.2.1 specifies the array assignment and initialisation process.

Subclause G.8.1.2.2 specifies the array restructuring process.

G.8.1.2.1 Array assignment and initialisation process
Output of this process is a set of arrays that are assigned to the collective term currentVars.
The following arrays are collectively referred to as currentVars.

— A one-dimensional array slicelde with PicSizelnMbs elements specifying slice identifications for the macroblocks
of a layer representation. An element of this array for a macroblock with address mbAddr is referred to as
slicelde[ mbAddr ]. All elements of the array sliceldc are initially marked as unspecified.

— A one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of a layer
representation are field macroblocks and which macroblocks are frame macroblocks. An element of this array for a
macroblock with address mbAddr is referred to as fieldMbFlag] mbAddr ]. All elements of the array fieldMbFlag

are initially marked as unspecified.

— A one-dimensional array cTrafo with PicSizeInMbs elements specifying the luma and, when ChromArrayType is
equal to 3, chroma transform types for the macroblocks of a layer representation. An element of this array for a
macroblock with address mbAddr is referred to as cTrafo[ mbAddr |. Unless marked as unspecified, each element
of cTrafo is equal to T 4x4, T 8x8, T 16x16, or T PCM. All elements of the array cTrafo are initially marked as
unspecified.
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A one-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks
of a layer representation. An element of this array for a macroblock with address mbAddr is referred to as
mbType[ mbAddr |. Unless marked as unspecified, each element of mbType is equal to I 4x4. T 8x8, I_16x16,
I PCM, I BL, or one of the Inter macroblock types specified in Table 7-13 and Table 7-14. All elements of the
array mbType are initially marked as unspecified.

A (PicSizelnMbs)x4 array subMbType specifying sub-macroblock types for the macroblocks of a layer
representation. An element of this array for a macroblock with address mbAddr and a macroblock partition index
mbPartldx is referred to as subMbType[ mbAddr || mbPartldx ]. A one-dimensional array specifying
sub-macroblock types for the macroblock partitions of a macroblock with address mbAddr is referred to as
subMbType[ mbAddr |. Unless marked as unspecified, each element of subMbType is equal to one of the
sub-macroblock types specified in Table 7-17 and Table 7-18. All elements of the array subMbType are initially
marked as unspecified.

A one-dimensional array mvCnt with PicSizeInMbs elements specifying the number of motion vectors for the
macroblocks of a layer representation. An element of this array for a macroblock with address mbAddr is referred
to as mvCnt] mbAddr ]. All elements of the array mvCnt are initially set equal to 0.

A one-dimensional array tQPy with PicSizeInMbs elements specifying luma quantisation parameters for the
macroblocks of a layer representation. An element of this array for a macroblock with address mbAddr is referred
to as tQPy[ mbAddr ]. All elements of the array tQPy are initially set equal to 0.

When ChromaArrayType is not equal to 0. two one-dimensional arrays tQPgq, and tQPg with PicSizeInMbs
elements specifying Cb and Cr quantisation parameters, respectively, for the macroblocks of a layer representation.
An element of these arrays for a macroblock with address mbAddr is referred to as tQPcx[ mbAddr | with CX
being replaced by Cb or Cr. All elements of the arrays tQP¢, and tQPc, are initially set equal to 0.

A (PicSizeInMbs)x16 array ipred4x4 specifying Intra 4x4 prediction modes for the macroblocks of a layer
representation. An element of this array for a macroblock with address mbAddr and a 4x4 block with index
c4x4Blkldx is referred to as ipreddx4| mbAddr |[ c4x4BlkIdx |. A one-dimensional array specifying Intra 4x4
prediction modes for the 4x4 blocks of a macroblock with address mbAddr is referred to as ipred4x4[ mbAddr |.
All elements of the array ipred4x4 are initially marked as unspecified.

A (PicSizeInMbs)x4 array ipred8x8 specifying Intra 8x8 prediction modes for the macroblocks of a layer
representation. An element of this array for a macroblock with address mbAddr and a 8x8 block with index
c8x8Blkldx is referred to as ipred8x8[ mbAddr ][ c8x8BlkIdx ]. A one-dimensional array specifying Intra 8x8
prediction modes for the 8x8 blocks of a macroblock with address mbAddr is referred to as ipred8x8[ mbAddr ].
All elements of the array ipred8x8 are imitially marked as unspecified.

A one-dimensional array ipred16x16 with PicSizeInMbs elements specifying Intra_16x16 prediction modes for the
macroblocks of a layer representation. An element of this array for a macroblock with address mbAddr is referred
to as ipred16x16] mbAddr |. All elements of the array ipred16x16 are initially marked as unspecified.

When ChromaAmnayType is equal to 1 or 2, a one-dimensional array ipredChroma with PicSizeInMbs elements
specifying intra chroma prediction modes for the macroblocks of a layer representation. An element of this array
for a macroblock with address mbAddr is referred to as ipredChroma[ mbAddr]. All elements of the array
ipredChroma are initially marked as unspecified.

Two (PicSizeInMbs)x4 arrays predFlagl0 and predFlagl.l specifying prediction utilization flags for the
macroblocks of a layer representation. An element of these arrays for a macroblock with address mbAddr and a
macroblock partition index mbPartIdx is referred to as predFlagLX[ mbAddr ][ mbPartIdx ] with X being replaced
by 0 or1. A one-dimensional array specifying prediction utilization flags for the macroblock partitions of a
macroblock with address mbAddr is referred to as predFlagLX[ mbAddr ] with X being replaced by 0 or 1. All
elements of the arrays predFlagL.0 and predFlagL1 are initially set equal to 0.

Two (PicSizeInMbs)x4 arrays refldx.0 and refldxI.1 specifying reference indices for the macroblocks of a layer
representation. An element of these arrays for a macroblock with address mbAddr and a macroblock partition
index mbPartldx is referred to as refldxL.X[ mbAddr |[ mbPartIldx ] with X being replaced by 0 or 1. A
one-dimensional array specifying reference indices for the macroblock partitions of a macroblock with address
mbAddr is referred to as refldxLX[ mbAddr ] with X being replaced by 0 or 1. All elements of the arrays refldxL.0
and refldx1.1 are initially set equal to —1.

Two (PicSizeInMbs)x4x4x2 arrays mvL0 and mvL1 specifying motion vector components for the macroblocks of
a layer representation. An element of these arrays for a macroblock with address mbAddr, a macroblock partition
index mbPartldx, a sub-macroblock partition index subMbPartldx, and a motion vector component index ¢ is
referred to as mvLX[ mbAddr ][ mbPartldx ][ subMbPartldx ][ ¢ ] with X being replaced by 0 or 1. A
one-dimensional array with 2 elements representing the motion vector for a sub-macroblock partition
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subMbPartldx of a macroblock partition mbPartldx inside a macroblock mbAddr is referred to as
mvLX[ mbAddr ][ mbPartTdx ][ subMbPartldx ] with X being replaced by 0 or 1. A 4x2 array representing the
motion vectors for a macroblock partition mbPartldx inside a macroblock mbAddr is referred to as
mvLX[ mbAddr ][ mbPartIdx ] with X being replaced by 0 or 1. A 4x4x2 array representing the motion vectors for
a macroblock mbAddr is referred to as mvLX[ mbAddr | with X being replaced by 0 or 1. A motion vector
component with component index ¢ for a macroblock partition mbPartIdx of a macroblock mbAddr that 1s not split
into sub-macroblock partitions can also be referred to as mvLX[ mbAddr ][ mbPartldx |[ ¢ | with X being replaced
by 0 or 1, which is identical to mvLX[ mbAddr ][ mbPartIdx ][ 0 ][ ¢ ]. A motion vector for a macroblock partition
mbPartldx of a macroblock mbAddr that is not split into sub-macroblock partitions can also be referred to as
mvLX[ mbAddr ][ mbPartldx ] with X being replaced by 0 or 1, which 1is identical to
mvLX[ mbAddr ][ mbPartIdx ][ 0 ]. All elements of the arrays mvL0 and mvL1 are initially set equal to 0.

— A (PicSizeInMbs)x(256 + 2 * MbWidthC * MbHeightC) array tCoefflevel specifying transform coefficient level
values for the macroblocks of a layer representation. An element of this array for a macroblock with address
mbAddr and a transform coefficient index tCoeffldx is referred to as tCoeffLevel] mbAddr J[ tCoeffldx ]. A
one-dimensional array specifying the transform coefficient level values for a macroblock with address mbAddr is
referred to as tCoeffLevel[ mbAddr ]. All elements of the array tCoeffLevel are initially set equal to 0.

— A (PicSizelnMbs)x(256 + 2 * MbWidthC * MbHeightC) array sTCoeff specifying scaled transform coefficient
values for the macroblocks of a layer representation. An element of this array for a macroblock with address
mbAddr and a transform coefficient index tCoeffldx i1s referred to as sTCoeff] mbAddr |[ tCoeffldx |. A
one-dimensional array specifying the scaled transform coefficient values for a macroblock with address mbAddr is
referred to as sTCoeff] mbAddr ]. All elements of the array sTCoeff are initially set equal to 0.

— A (PicWidthInSamplesy )x(PicHeightInSamples; ) array rSp specifying residual luma sample values for a layer
picture. An element of this array for a luma location (x, y) relative to the upper-left luma sample of the
macroblock with address 0 is referred to as 1S [ x, v ]. All elements of the array 1Sy are initially set equal to 0.

—  When ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays rSc, and rSc,
specifying residual chroma sample values for a layer picture. An element of these arrays for a chroma location
(%, v ) relative to the upper-left chroma sample of the macroblock with address 0 is referred to as rScx[ x, y ] with
CX being replaced by Cb or Cr. All elements of the arrays rSe, and rSc, are initially set equal to 0.

— A (PicWidthInSamples; )x(PicHeightInSamples; ) array ¢Sy specifying constructed luma sample values for a layer
picture. An element of this array for a luma location (x,y) relative to the upper-left luma sample of the
macroblock with address 0 is referred to as ¢Si[ x, y ]. All elements of the array ¢Sy are initially set equal to 0.

—  When ChromaAsrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays ¢S, and
cS¢; specifying constructed chroma sample values for a layer picture. An element of these arrays for a chroma
location ( x,y) relative to the upper-left chroma sample of the macroblock with address 0 is referred to as
cScx[ %, v ] with CX being replaced by Cb or Cr. All elements of the arrays ¢S, and cS¢; are initially set equal
to 0.

G.8.1.2.2 Array restructuring process

This process is only invoked when no_inter layer pred flag is equal to 0, SpatialResolutionChangeFlag is equal to 0,
and any of the wvariables ScaledRefLayerLeftOffset, ScaledRefLayerRightOffset, ScaledReflayerTopOffset. or
ScaledRefLayerBottomOffset is not equal to 0.

Input to this process is a set of arrays collectively referred to as currentVars.

Output of this process is the set of arrays collectively referred to as currentVars with modifications related to the array
sizes as well as the ordering of array elements.

The variables that are assigned to the collective term currentVars are assigned to the collective term refl ayerVars.

The array assignment and initialisation process as specified in subclause G.8.1.2.1 is invoked and the output is the set of
arrays collectively referred to as currentVars.

The variables xOffset, yOffset, xOffsetC, and yOffsetC are derived by

xOffset = ScaledRefLayerLeftOffset (G-79)
yOffset = ScaledRefLayerTopOffset /(1 + field pic flag) (G-80)
xOffsetC = ( xOffset >> 4 ) * MbWidthC (G-81)
yOffsetC = ( yOffset >> 4 ) * MbHeightC (G-82)

For the macroblock address mbAddr proceeding over the values 0..(PicSizeInMbs — 1), the following ordered steps are
specified.
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1. With eS set equal to (1 + MbaffFrameFlag), the variables refMbX and refMbY are derived by
refMbX = ( ( mbAddr / eS ) % PicWidthInMbs ) — ( xOffset / 16 ) (G-83)
refMbY = ( ( mbAddr / eS ) / PicWidthInMbs ) * eS + ( mbAddr % eS ) — ( yOffset/ 16 ) (G-84)
2. The reference layer macroblock address refMbAddr is derived as follows.
—  If any of the following conditions is true, refMbAddr is marked as not available.
—  refMbX is less than 0 or refMbX is greater than or equal to RefLayerPicWidthInMbs
—  refMDbY is less than 0 or refMbY is greater than or equal to Refl.ayerPicHeightlnMbs
—  Otherwise, with bS set equal to (1 + RefLayerMbaffFrameFlag), refMbAddr is derived by
refMbAddr = (refMbY / bS ) * bS * RefLayerPicWidthinMbs + ( refMbY % bS ) + refMbX (G-85)
3. When refMbAddr is available, for X being replaced by slicelde, fieldMbFlag, cTrafo, mbType, subMbType,
mvCnt, tQPy, tQP¢, (When ChromaArrayType is not equal to 0), tQP¢, (when ChromaArrayType is not equal
to 0), ipreddx4, ipred8x8, ipred16x16, ipredChroma (when ChromaArrayType is equal to 1 or 2), predFlagL.0,
predFlagl.1, refldx1.0, refldxL.1, mvLO0, mvL1, tCoeffl evel, and sTCoeff and with currArray representing the
array X of the collective term currentVars and reflayerArray representing the array X of the collective term

refLayerVars, the array element currArray] mbAddr ], which can be a scalar or an array, is set equal to the
array element refl ayerArray| refMbAddr |.

For X being replaced by rSy and ¢Sy and with currArray representing the array X of the collective term currenfVars and
refLayerArray representing the array X of the collective term refLayerVars, the array currArray is modified by

currArray| x, y | = refLayerArray[ x — xOffset, y — yOffset |

(G-86)
with x = Max( 0, xOffset )..Min( PicWidthInSamples; , ReflayerPicWidthInSamples; — xOffset )
and y = Max( 0, yOffset )..Min( PicHeightInSamples; , Refl ayerPicHeightInSamples; — yOffset )

When ChromaArrayType is not equal to 0, for X being replaced by rScy, 1Sc;. ¢S, and ¢S¢; and with currArray
representing the array X of the collective term currentVars and refl ayerArray representing the array X of the collective
term refl ayerVars, the array currArray is modified by

currArray[ x, y | = refLayerArray|[ x — xOffsetC, y — yOffsetC ]
(G-87)
with x = Max( 0, xOffsetC ). Min( PicWidthInSamplesc, ReflayerPicWidthInSamplesc — xOffsetC )
and y=Max( 0, yOffsetC ). Min( PicHeightInSamplesc, RefLayerPicHeightInSamplesc — yOffsetC )
G.8.1.3 Layer representation decoding processes
Subclause G.8.1.3.1 specifies the base decoding process for layer representations without resolution change.

Subclause G.8.1.3.2 specifies the base decoding process for layer representations with resolution change.

Subelause G.8.1.3.3 specifies the target layer representation decoding process

G.8.1.3.1 Base decoding process for layer representations without resolution change
Inputs to this process are

— avariable currDQId specifying the current layer representation,

— aset of arrays collectively referred to as currentVars.

Output of this process is the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current layer representation with DQId equal to currDQId.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current layer representation with DQId equal to currDQId.

The base decoding process for layer representations without resolution change proceeds in the following ordered steps.

1. The variable noInterLayerPredFlag is set equal to the minimum value of no_inter layer pred flag of the slices
of the layer representation with DQId equal to currDQId.
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2. Depending on nolnterLayerPredFlag, the following applies.

—  If nolnterLayerPredFlag is equal to 1, the array assignment and imitialisation process as specified in
subclause G.8.1.2.1 is invoked and the output is a modified set of arrays collectively referred to as
currentVars.

—  Otherwise (nolnterLayerPredFlag is equal to 0), the following ordered steps are specified.

a. When tcoeff level prediction flag is equal to 0, the macroblock address mbAddr proceeds over the
values 0..(RefLayerPicSizeInMbs — 1), and for each macroblock address mbAddr, the macroblock
decoding process prior to decoding a layer representation without resolution change and
tcoeff level prediction flag equal to 0 as specified in subclause G.8.1.5.4 is invoked with
ref layer dq id, mbAddr, and currentVars as the inputs and the output is a modified version of
currenfVars.

b. When any of the wvariables ScaledReflLayerLeftOffset, ScaledRefLayerRightOffset,
ScaledRefLayerTopOffset, or ScaledRefLayerBottomOffset is not equal to 0, the array restructuring
process as specified in subclause G.8.1.2.2 is invoked with currentVars as the input and the output is
a modified version of currentVars.

3. Let setOfSlices be the set of all slices of the current layer representation with DQId equal to currDQId. For
each slice of the set setOfSlices, the base decoding process for slices without resolution change as specified in
subclause G.8.1.4.1 is invoked with currSlice representing the currently processed slice, currDQId, and
currentVars as the inputs and the output is a modified version of currentVars.

4. When currDQId is less than or equal to (DependencyldMax << 4), with sliceldc being the array sliceldc of the
collective term currentVars, the bitstream shall not contain data that results in any value of
(slicelde[ mbAddr | & 127) with mbAddr = 0..(PicSizeInMbs — 1) not equal to currDQId.

NOTE — This constraint and a similar constraint in subclause G.8.1.3.2 specify that all layer representations with
quality_id equal to 0 and all layer representations that are employed for inter-layer prediction shall be completely covered
by the slices of the access umit. An additional constraint for layer representations with dependency id equal to
DependencyldMax and quality id greater than 0 is specified in subclause G.8.1.5.1.

G.8.1.3.2 Base decoding process for layer representations with resolution change
Inputs to this process are

— avariable currDQId specifying the current layer representation,

—  aset of arrays collectively referred to as currentVars.

Outputs of this process are

—  aset of arrays collectively referred to as refLayerVars,

—  the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current layer representation with DQId equal to currDQId.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current layer representation with DQId equal to currDQId.

The base decoding process for layer representations with resolution change proceeds in the following ordered steps.

1. The macroblock address mbAddr proceeds over the values 0..(RefLayerPicSizeInMbs — 1), and for each
macroblock address mbAddr, the macroblock decoding process prior to resolution change as specified in
subclause G.8.1.5.5 is invoked with ref layer dq id, mbAddr, and currentVars as the inputs and the output is
a modified version of currentVars.

2. The deblocking filter process for Intra Base prediction as specified in subclause G.8.7.1 is imnvoked with
dependencyldReflayer set equal to (ref layer dq id == 4) and currentVars as the inputs and the output is a
modified version of currentVars.

3. The variables that are assigned to the collective term cwrrentVars are assigned to the collective term
refLayerVars.

4. The array assignment and initialisation process as specified in subclause G.8.1.2.1 is invoked and the output is
assigned to the collective term currentVars.
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5. Let setOfSlices be the set of all slices of the current layer representation with DQId equal to currDQId. For
each slice of the set setOfSlices, the base decoding process for slices with resolution change as specified in
subclause G.8.1.4.2 is invoked with cwrrSlice representing the currently processed slice, currDQId,
reflayerVars, and currentVars as the inputs and the output is a modified version of currentVars.

6. With sliceldc being the array sliceldc of the collective term currentVars, the bitstream shall not contain data
that results in any value of (slicelde[ mbAddr ] & 127) with mbAddr = 0..(PicSizelnMbs — 1) not equal to
currDQId.

NOTE - This constraint and a similar constraint in subclause G.8.1.3.1 specify that all layer representations with
quality id equal to 0 and all layer representation that are employed for inter-layer prediction shall be completely covered
by the slices of the access unit. An additional constraint for layer representations with dependency id equal to
DependencyldMax and quality id greater than 0 is specified n subclause G.8.1.5.1.

G.8.1.3.3 Target layer representation decoding process

Inputs to this process are

—  avariable currDQId specifying the current layer representation,

— aset of arrays collectively referred to as refLayerVars,

—  aset of arrays collectively referred to as currentVars.

Outputs of this process are

—  a(PicWidthInSamples; )x(PicHeightInSamples; ) array s; containing constructed luma sample values,

—  when ChromaArrayType 1s not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays sg, and sc,
containing constructed chroma sample values.

In this process the constructed samples of the array s; and. when ChromaArrayType is not equal to 0, the arrays sq, and
scr are derived using the variables that are assigned to currentVars.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current layer representation with DQId equal to currDQId.

The target layer representation decoding process proceeds in the following ordered steps.

1. The variables that are assigned to the collective term currentVars are assigned to the collective term tempVars,
and in the following of this subclause, the arrays that are collectively referred to as tempVars are referred to by
their names as specified in subclause G.8.1.2.1.

NOTE 1 — Any following modification of the variables assigned to the collective term tempVars does not influence
the variables assigned to the collective term currentVars.

2. The reference picture lists refPicList0 and refPicList] are initially marked as not available.

3. The macroblock address mbAddr proceeds over the values 0..(PicSizeInMbs — 1), and for each macroblock
address mbAddr, the following ordered steps are specified.

a. Let currSlice specify the slice with DQId equal to ( (( sliceldc] mbAddr | & 127 )>>4)<<4) and
first mb_in slice equal to ( slicelde[ mbAddr ] == 7).

b. Let firstMbInSlice and sliceType be the syntax elements first mb in slice and slice type of the slice
currSlice.

¢. When mbAddr is equal to firstMbInSlice, the reference picture lists refPicList0 and refPicListl are
marked as not available.

d. When mbAddr 1s equal to firstMbInSlice and (sliceType % 5) is less than 2, the SVC decoding process
for reference picture lists construction as specified in subclause G.8.2.3 1s invoked with dependency id,
use_ref base pic flag, and the current slice as the inputs and the outputs are the modified reference
picture list refPicList0 and, when (sliceType % 5) is equal to 1, the modified reference picture list
refPicListl.

NOTE 2 — The reference picture lists refPicList0 and refPicList] are only constructed for the slices of the layer
representation with dependency id equal to DependencyldMax and quality id equal to 0. For slices with
dependency id equal to DependencyldMax and quality id greater than 0, the reference picture lists are
inferred.
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e. The target macroblock decoding process as specified in subclause G.8.1.5.6 is invoked with currDQId,
mbAddr, refLayerVars, tempVars, refPicList0 (when available), and refPicList] (when available) as the
inputs and the output is a modified version of tempVars.

NOTE 3 — Although the target layer representation decoding process is invoked twice for pictures with
store_ref base pic_flag equal to 1, only a single motion compensation operation is needed for each
macroblock.

4. The deblocking filter process for target representations as specified in subclause G.8.7.2 is invoked with
tempVars as the input and the output is a modified version of tempVars.

5. All sample values of the array S are copied to the array s;, which is output of this subclause.

6. When ChromaArrayType is not equal to 0, all sample values of the arrays S, and Se, are copied to the arrays
scp and scy, respectively, which are output of this subclause.

G.8.1.4 Slice decoding processes
Subclause G.8.1.4.1 specifies the base decoding process for slices without resolution change.

Subclause G.8.1.4.2 specifies the base decoding process for slices with resolution change.

G.8.1.4.1 Base decoding process for slices without resolution change

Inputs to this process are

—  the current slice currSlice,

— avariable currDQId specifying the current layer representation,

—  aset of arrays collectively referred to as currentVars.

Output of this process is the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current slice currSlice.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the slice header of the current slice currSlice, the current picture parameter, which is identified
by the syntax element pic parameter set id mside the slice header of the current slice currSlice, and the current
sequence parameter, which is identified by the syntax element seq parameter set id inside the current picture
parameter set.

When cuntDQId is equal to 0 and (slice_type % 5) is equal to 1, the SVC decoding process for reference picture lists
construction as specified in subclause G.8.2.3 is invoked with currDependencyld equal to 0, useRefBasePicFlag equal
to use ref base pic flag, and the current slice as input and the output is the reference picture list refPicListl.

The macroblocks of the current slice currSlice are processed in increasing order of their macroblock addresses. For each
macroblock with macroblock address mbAddr, the base decoding process for macroblocks in slices without resolution
change as specified in subclause G.8.1.5.2 is invoked with currDQId. mbAddr, currentVars, and, when currDQId is
equal to 0 and (slice type % 5) is equal to 1, the reference picture list refPicList] as the inputs and the output is a
modified version of currentVars.

G.8.1.4.2 Base decoding process for slices with resolution change

Inputs to this process are

—  the curent slice currSlice,

— avariable currDQId specifying the current layer representation,

—  aset of arrays collectively referred to as refLayerVars,

— aset of arrays collectively referred to as currentVars.

Output of this process 1s the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current slice currSlice.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the slice header of the current slice currSlice, the current picture parameter, which is identified
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by the syntax element pic parameter set id inside the slice header of the current slice currSlice, and the current
sequence parameter, which is identified by the syntax element seq parameter set id inside the current picture
parameter set.

When CroppingChangeFlag is equal to 1 and (slice_type % 3) is less than 2, the SVC decoding process for reference
picture lists construction as specified in subclause G.8.2.3 is invoked with dependency id, use ref base pic flag, and
the current slice as the inputs and the outputs are the reference picture list refPicList0 and, when (sliceType % 5) is
equal to 1, the reference picture list refPicList1.

The macroblocks of the current slice currSlice are processed in increasing order of their macroblock addresses. For each
macroblock with macroblock address mbAddr, the base decoding process for macroblocks in slices with resolution
change as specified in subclause G.8.1.5.3 is invoked with currDQId, mbAddr, refLayerVars, currentVars, refPicList0
(when CroppingChangeFlag is equal to 1 and (slice type % 5) is less than 2), and refPicListl (when
CroppingChangeFlag is equal to 1 and (slice_type % 5) is equal to 1) as the inputs and the output is a modified version
of currentVars.

G.8.1.5 Macroblock initialisation and decoding processes

Subclause G.8.1.5.1 specifies the macroblock initialisation process.

Subclause G.8.1.5.2 specifies the base decoding process for macroblocks in slices without resolution change.
Subclause G.8.1.5.3 specifies the base decoding process for macroblocks in slices with resolution change.

Subclause G.8.1.5.4 specifies the macroblock decoding process prior to decoding a layer representation without
resolution change and tcoeff level prediction flag equal to 0.

Subclause G.8.1.5.5 specifies the macroblock decoding process prior to resolution change.

Subclause G.8.1.5.6 specifies the target macroblock decoding process.

G.8.1.5.1 Macroblock initialisation process

Inputs to this process are

— aset of arrays collectively referred to as refLayerVars,

—  when CroppingChangeFlag is equal to 1 and (slice type % 5) is less than 2, the reference picture list refPicList0,

—  when CroppingChangeFlag is equal to 1 and (slice_type % 5) is equal to 1, the reference picture list refPicList1.

Outputs of this process are

— avariable sliceldc specifying the slice identification for the current macroblock,

—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

— avariable cTrafo specifying the transform type for the current macroblock,

—  avariable mbType specifying the macroblock type of the current macroblock,

—  alist subMbType with 4 elements specifying the sub-macroblock types of the current macroblock,

—  avariable mvCnt specifying an imtialisation value for the motion vector count of the current macroblock.

— avariable tQPy specifying the luma quantisation parameter for the current macroblock,

—  when ChromaArrayType is not equal to 0, two variables tQP¢, and tQP(, specifying the chroma quantisation
parameters for the current macroblock.

—  two 2x2 arrays refldxILPredL.0 and refldxIT.PredL.1 specifying inter-layer predictors for the reference indices of
the current macroblock,

—  two 4x4x2 arrays mvILPredLO and mvILPredLl specifying inter-layer predictors for the motion vector
components of the current macroblock.

Inside this subclause, the arrays slicelde, fieldMbFlag, cTrafo, mbType, subMbType, tQPy, predFlagl0, predFlagl.1,
refldx.0, refldxI.1, mvL0, mvL1, and sTCoeff that are collectively referred to as refLayerVars are referred to as
refLayerSlicelde, refLayerFieldMbFlag, reflLayerCTrafo, refLayerMbType, refLayerSubMbType, refLayerQPy.
refLayerPredFlagl.0, reflayerPredFlagl 1, reflLayerRefldxL0, reflLayerRefldx1.1. refLayerMvL0, refLayerMvL1, and
refLayerSTCoeff, respectively.

The variable sliceldc is set equal to ( (first mb i shce << 7))+ DQId ).
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The variable fieldMbFlag is derived as follows.
— Iffield pic flag is equal to 1, fieldMbFlag is set equal to 1.

—  Otherwise, if SpatialResolutionChangeFlag is equal to 0 and slice skip flag is equal to 1, fieldMbFlag is set equal
to refLayerFieldMbFlag][ CurrMbAddr .

—  Otherwise, fieldMbFlag is set equal to mb_field decoding flag.

The derivation process for macroblock type, sub-macroblock type, and inter-layer predictors for reference indices and
motion vectors as specified in subclause G.8.1.5.1.1 is invoked with fieldMbFlag, reflayerFieldMbFlag,
refLayerMbType, refLayerSubMbType, reflLayerPredFlagl.0, reflLayerPredFlagl 1, reflLayerRefldxL.0,
refLayerRefldxL1, reflLayerMvL0, reflLayerMvL1, refPicList0 (when available), and refPicList] (when available) as
the mputs and the outputs are the variable mbType, the list subMbType, the 2x2 arrays refldxIT.PredLO and
refldxILPredL1, and the 4x4x2 arrays mvILPredL0O and mvILPredL1.

The derivation process for quantisation parameters and transform type as specified in subclause G.8.1.5.1.2 is invoked
with mbType, subMbType, reflLayerMbType, refLayerCTrafo, refl ayerQPy, and refLayerSTCoeff as the inputs and the
outputs are cTrafo, tQPy, and, when ChromaArrayType is not equal to 0, tQP¢, and tQPc,.

The variable mvCnt is set equal to 0.

When quality id is greater than 0, the bitstream shall not contain data that result in
(shiceldcRefLayer| CurrtMbAddr | & 127) not equal to (DQId — 1).

When no_inter layer pred flag is equal to 0, SpatialResolutionChangeFlag is equal to 0, and fieldMbFlag is not equal
to refLayerFieldMbRef] CurrMbAddr |, the following constraints shall be obeyed.

a) The bitstream shall not contain data that result in base mode flag equal to 1, or any
motion prediction flag X[ mbPartIdx ] with X being replaced by 0 and 1 and mbPartIldx = 0..3 equal to 1.

b) When residual prediction flag is equal to 1, the bitstream shall not contain data that result in any element
refLayerSTCoeff] CurtMbAddr ][ i ] not equal to 0 for 1 =0..(255 + 2 * MbWidthC * MbHeightC).

G.8.1.5.1.1 Derivation process for macroblock type, sub-macroblock type, and inter-layer predictors for
reference indices and motion vectors

Inputs to this process are
— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

— a one-dimensional array refLayerFieldMbFlag with ReflLayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks,

—  a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying the macroblock types
for the macroblocks of the reference layer representation,

—  a(RefLayerPicSizelnMbs)x4 array refLayerSubMbType specifying the sub-macroblock types for the macroblocks
of the reference layer representation,

— two (RefLayerPicSizeInMbs)x4 arrays refLayerPredFlaglL0 and reflLayerPredFlagl.l specifying prediction
utilization flags for the macroblocks of the reference layer representation,

—  two (RefLayerPicSizeInMbs)x4 arrays refLayerRefIdxI.0 and refLayerRefldxL.1 specifying reference indices for
the macroblocks of the reference layer representation,

— two (RefLayerPicSizeInMbs)x4dx4x2 arrays refLayerMvL0 and refLayerMvLl specifying motion vector
components for the macroblocks of the reference layer representation,

—  when CroppingChangeFlag is equal to 1 and (slice_type % 5) is less than 2, the reference picture list refPicList0,
—  when CroppingChangeFlag 1s equal to 1 and (slice_type % 5) is equal to 1. the reference picture list refPicList1.
Outputs of this process are

—  avariable mbType specifying the macroblock type of the current macroblock,

—  alist subMbType with 4 elements specifying the sub-macroblock types of the current macroblock,

—  two 2x2 arrays refldxILPredL.0 and refIldxIT.PredL.1 specifying inter-layer predictors for the reference indices of
the current macroblock.
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—  two 4x4x2 arrays mvILPredLO and mvILPredLl specifying inter-layer predictors for the motion wvector
components of the current macroblock.

The variable mbTypelLPred. the list subMbTypelLPred, the 2x2 arrays refldxII.Pred.O and refldxIL.PredL1, and the
4x4x2 arrays mvILPredL0 and mvILPredL1 are derived as follows.

—  If base mode flag is equal to 1 or any syntax element motion prediction flag 1X[ mbPartldx | with X being
replaced by 0 and 1 and mbPartldx =0..3 is equal to 1, the derivation process for inter-layer predictors for
macroblock type, sub-macroblock type, reference indices, and motion vectors as specified in subclause G.8.6.1 1s
invoked with fieldMbFlag, refl.ayerFieldMbFlag, reflLayerMbType. refLayerSubMbType, reflayerPredFlagl.0,
refLayerPredFlagl.1, refLayerRefldx1.0, reflLayerRefldxI.1. reflLayerMvL0, refLayerMvL1, refPicList0) (when
available), and refPicList] (when available) as the inputs and the outputs are the variable mbTypeILPred, the list
subMbTypelLPred, the 2x2 arrays refldxILPredL0 and refldxILPredL1, and the 4x4x2 arrays mvILPredL0 and
mvILPredL1.

—  Otherwise (base mode flag is equal to 0 and all syntax elements motion prediction flag 1X[ mbPartldx ] with X
being replaced by 0 and 1 and mbPartldx = 0..3 are equal to 0), mbTypelLPred is marked as not available, all
elements subMbTypelLPred[ mbPartldx ] with mbPartldx = 0..3 of the list subMbTypelLPred are marked as not
available, all elements of the 2x2 arrays refldxILPredL.0 and refIdxILPredL1 are set equal to —1, and all elements
of the 4x4x2 arrays mvILPredL0 and mvILPredL1 are set equal to 0.

Depending on base_mode flag, mb_type, and transform size 8x8 flag, the variable mbType is derived as follows.
—  Ifbase mode flag is equal to 1, mbType is set equal to mbTypeILPred.

—  Otherwise, if MbPartPredMode( mb_type, 0) is equal to Intra_4x4, mbType is set equal to I 4x4.

—  Otherwise, if MbPartPredMode( mb_type, 0 ) is equal to Intra_8x8, mbType is set equal to I 8x8.

—  Otherwise, if MbPartPredMode( mb_type, 0) is equal to Intra 16x16, mbType is set equal to I 16x16.

—  Otherwise, if mb_type is equal to I PCM, mbType is set equal to I PCM.

—  Otherwise (base mode flag is equal to 0 and mb_type specifies a P or B macroblock type), mbType is set equal to
mb_type.

Depending on mbType and base_mode_flag, the list subMbType is derived as follows.

— If mbType is not equal to P _8x8 or B 8x8, all elements subMbType[ mbPartldx | with mbPartldx =0..3 are
marked as unspecified.

—  Otherwise, if base mode flag is equal to 1, each element subMbType[ mbPartldx ] with mbPartTdx = 0..3 is set
equal to subMbTypell Pred] mbPartIdx ].

—  Otherwise (mbType is equal to P 8x8 or B 8x8 and base mode flag is equal to 0)., each element
subMbType[ mbPartldx ]| with mbPartIdx = 0..3 is set equal to sub_mb_type[ mbPartIdx ].

When slice type is equal to EP and base mode flag is equal to 1, the bitstream shall not contain data that result in any
element refldxIT.PredL.0[ mbPartldx | with mbPartIdx = 0..3 that is less than 0.

When residual prediction flag equal to 1 is present in the bitstream, the bitstream shall not contain data that result in
mbType being equal to T PCM, I_16x16,1 8x8, T 4x4, or I BL.

G.8.1.5.1.2 Derivation process for quantisation parameters and transform type

Inputs to this process are

—  avariable mbType specifying the macroblock type for the current macroblock,

—  alist subMbType with 4 elements specifying the sub-macroblock types for the current macroblock,

—  a one-dimensional array refl.ayerMbType specifying macroblock types for the macroblocks of the reference layer
representation,

— a one-dimensional array reflLayerCTrafo specifying transform types for the macroblocks of the reference layer
representation,

— a one-dimensional amray refLayerQPy specifying luma quantisation parameters for the macroblocks of the
reference layer representation,

— an (RefLayerPicSizeInMbs)x(256 + 2 * MbWidthC * MbHeightC) array reflayerSTCoeff specifying scaled
transform coefficient values for the macroblocks of the reference layer representation.
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Outputs of this process are
—  avariable cTrafo specifying the transform type for the current macroblock,
—  avariable tQPy specifying the luma quantisation parameter for the current macroblock,

—  when ChromaArrayType is not equal to 0, two variables tQP¢, and tQPc, specifying the chroma quantisation
parameters for the current macroblock.

The variable tQPy is derived as follows.

—  If SpatialResolutionChangeFlag is equal to 0. CodedBlockPatternLuma is equal to 0, CodedBlockPatternChroma
is equal to 0, and any of the following conditions is true, tQPy is set equal to refLayerQPy[ CurrMbAddr ].

— mbTypeisequaltol PCM,I 16x16.1 8x8.1 4x4. or I BL and base_mode_flag is equal to 1
—  mbType is not equal to Il PCM. I 16x16. I 8x8. I 4x4, or I BL and residual_prediction flag is equal to 1
—  Otherwise, tQPy is set equal to QPy.

When ChromaArrayType is not equal to 0, for CX being replaced by Cb and Cr, the variable tQPcx is set equal to the
value of QPcx that corresponds to a value of tQPy for QPy as specified in subclause 8.5.8.

The variable predCoeffFlag is derived as follows.

—  If SpatialResolutionChangeFlag is equal to 0 and any of the following conditions is true, predCoeffFlag is set
equal to 1.

—  base mode flagis equal to 1, tcoeff level prediction flag is equal to 0, and refl.ayertMbType[ CurrMbAddr |
is equal to I BL,

—  base mode flag is equal to 1, tcoeff level prediction flag is equal to 1, and mbType is equal to T PCM,
I 16x16,1 8x8, or I 4x4,

—  residual prediction flag is equal to 1 and mbType is not equal to I PCM, I 16x16,1 8x8,1 4x4, orI BL
—  Otherwise, predCoeffFlag is set equal to 0.
The variable cTrafo is derived as follows.

—  IfmbType is equal to I PCM, cTrafo is set equal to T PCM.

Otherwise, if mbType is equal to I_16x16, cTrafo is set equal to T _16x16.
—  Otherwise, if mbType 1s equal to I 8x8 or transform size 8x8 flag is equal to 1, cTrafo is set equal to T 8x8.
—  Otherwise, if predCoeffFlag is equal to 1, cTrafo is set equal to cTrafoRefLayer.

—  Otherwise (predCoeffFlag is equal to 0, transform size 8x8 flag is equal to 0, and mbType is not equal to I PCM,
I 16x16, or I_8x8), cTrafo is set equal to T_4x4.

When base_mode_flag is equal to 1, the following constraints shall be obeyed.

a) When mbType is equal to P_8x8 or B8x8 and NumSubMbPart( subMbType[ mbPartIdx ] ) is not equal to 1
for any mbPartIdx = 0..3, the bitstream shall not contain transform_size 8x8 flag equal to 1.

b) When mbType is equal to I PCM., the bitstream shall not contain data that result in CodedBlockPatternLuma
not equal to 0 or CodedBlockPatternChroma not equal to 0.

c¢) When mbType is equal to I 16x16 or I 4x4, the bitstream shall not contain transform 8x8 size flag equal
to 1.

d) When mbType is equal to I 8x8 and transform size 8x8 flag is equal to 0, the bitstream shall not contain
data that result in CodedBlockPatternl_uma not equal to 0.

When predCoeffFlag is equal to 1, the following constraints shall be obeyed.

a) When reflayerCTrafo] CurrMbAddr ] is equal to T_8x8 and transform size 8x8 flag is equal 0, the bitstream
shall not contain data that result in CodedBlockPatternLuma not equal to 0.

b) When refLayerCTrafo[ CurrMbAddr ] is equal to T 4x4 and transform size 8x8 flag equal to 1, the
bitstream shall not contain data that result in any element refl ayerSTCoeff] CurrMbAddr ][ 1 ] not equal to 0
for 1=0..(ChromaArrayType != 3 ? 255 : 767).
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G.8.1.5.2 Base decoding process for macroblocks in slices without resolution change

Inputs to this process are

— avariable currDQId specifying the current layer representation,

—  avariable mbAddr specifying the current macroblock inside the current layer representation,

— aset of arrays collectively referred to as currentVars,

—  when currDQId is equal to 0 and (slice_type % 5) is equal to 1, the reference picture list refPicList1.
Output of this process is the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current macroblock, which is specified by its address mbAddr and the layer representation identifier currDQId.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current macroblock, which is the macroblock with address mbAddr inside the layer
representation with DQId equal to currDQId, the slice header of the current slice, which is the slice that contains the
current macroblock, the current picture parameter, which is identified by the syntax element pic_parameter set id
inside the slice header of the current slice, and the current sequence parameter, which is identified by the syntax element
seq parameter set id inside the current picture parameter set.

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

The base decoding process for macroblocks in slices without resolution change is specified by the following ordered
steps.

1. The variable CurrMbAddr is set equal to mbAddr.

2. When tcoeff level prediction flag is equal to 1, the variable refQPy is set equal to tQPy[ mbAddr ] and, when
ChromaArrayType is not equal to 0, the variables refQP¢, and refQPc, are set equal to tQPg,[ mbAddr ] and
tQPc,[ mbAddr ], respectively.

3. Whenno inter layer pred flag is equal to 0, the variable refLayerIntraBLFlag is derived as follows.
— I mbType[ mbAddr ]is equal to I BL, reflayerIntraBLFlag is set equal to 1.
—  Otherwise (mbType[ mbAddr ] is not equal to I BL). refLayerIntraBLFlag is set equal to 0.

4. The macroblock initialisation process as specified in subclause G.8.1.5.1 is mvoked with reflayerVars set
equal to currentVars as the input and the outputs are assigned to slicelde[ mbAddr |, fieldMbFlag[ mbAddr ],
cTrafo[ mbAddr ], mbType[ mbAddr], subMbType[ mbAddr], mvCnt] mbAddr], tQPy[ mbAddr],
tQPqy[ mbAddr | (when ChromaArrayType is not equal to 0). tQPq[ mbAddr | (when ChromaArrayType is
not equal to 0), the 2x2 arrays refldxIT PredL.O and refldxIT.PredL1. and the 4x4x2 arrays mvILPredLO and
mvILPredL1.

5. The SVC derivation process for motion vector components and reference indices as specified in subclause
G.8.4.1 is mvoked with slicelde, fieldMbFlag, mbType, subMbType, predFlagl0, predFlagl.l, refldxI.0,
refldxLL1. mvL.0, mvL1, mvCnt, refldxII.PredL.0, refldxIL.PredL1. mvILPred.O, mvILPredL.1, and refPicListl
(when available) as the inputs and the outputs are modified versions of the arrays predFlagL0, predFlagL1,
refldxL0, refldxL.1, mvL0, mvL1, and mvCnt.

6. Depending on mbType[ mbAddr ], the following applies.
—  If mbType[ mbAddr] is equal to I PCM, I 16x16, I 8x8, or I 4x4, the following ordered steps are
specified.

a. When base mode flag is equal to 0, the SVC derivation process for intra prediction modes as
specified in subclause G.8.3.1 is invoked with sliceldc, fieldMbFlag, mbType, ipred4x4, ipred8x8,
ipred16x16, and, when ChromaArrayType is equal to 1 or 2. ipredChroma as the mputs and the
outputs are modified versions of ipred4x4, ipred8x8, ipred16x16, and, when ChromaArrayType is
equal to 1 or 2, ipredChroma.

b. When base_mode_flag is equal to 1, the transform coefficient level scaling process prior to transform
coefficient refinement as specified in subclause G.8.5.2 is invoked with cTrafo[ mbAddr],
tCoeffLevel] mbAddr |. tQPy[ mbAddr |, refQPy. and, when ChromaArrayType is not equal to 0,
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tQPc[ mbAddr ], tQPc,[ mbAddr ], refQPq,. and refQPc, as the inputs and the output is a modified
version of tCoeffLevel]| mbAddr ].

c. The transform coefficient scaling and refinement process as specified in subclause G.8.5.1 is invoked
with refinementFlag set equal to base mode flag, fieldMbFlag] mbAddr]. cTrafo[ mbAddr ],
sTCoeff] mbAddr |, and tCoeffLevel[ mbAddr ] as the inputs and the outputs are modified versions
of sTCoeff] mbAddr | and tCoeffLevel[ mbAddr ].

d. The sample array re-initialisation process as specified in subclause G.8.5.5 is imvoked with
fieldMDbFlag| mbAddr |, rS;. and, when ChromaArrayType is not equal to 0, 1S¢, and 1S¢, as the
inputs and the outputs are a modified version of 1S; and, when ChromaArrayType is not equal to 0,
modified versions of rSc, and rSc¢,.

e. The sample array re-initialisation process as specified in subclause G.8.5.5 is invoked with
fieldMbFlag[ mbAddr ], ¢Sy, and, when ChromaArrayType is not equal to 0, cSq, and cS¢; as the
inputs and the outputs are a modified version of ¢St and, when ChromaAsrayType is not equal to 0,
modified versions of ¢Sq, and ¢Se,.

Otherwise, if mbType[ mbAddr] is equal to I BL, the transform coefficient scaling and refinement
process as specified in subclause G.8.5.1 is invoked with refinementFlag set equal to
reflayerIntraBLFlag, fieldMbFlag][ mbAddr |, cTrafo] mbAddr ], sTCoeff] mbAddr]. and
tCoeffLevel] mbAddr ] as the inputs and the outputs are modified versions of sTCoeff] mbAddr ] and
tCoeftlevel| mbAddr |.

Otherwise (mbType[ mbAddr ] is not equal to I PCM, I 16x16, I 8x8, I 4x4, or I BL), the following
ordered steps are specified.

a. When residual prediction flag is equal to 1, the transform coefficient level scaling process prior to
transform coefficient refinement as specified in subclause G.8.5.2 is mvoked with c¢Trafo[ mbAddr |,
tCoeffLevel[ mbAddr ], tQPy[ mbAddr ], refQPy. and, when ChromaArrayType is not equal to 0,
tQP[ mbAddr ]. tQP.,[ mbAddr ], refQPq,. and refQPc, as the inputs and the output is a modified
version of tCoeffLevel] mbAddr ].

b. The transform coefficient scaling and refinement process as specified in subclause G.8.5.1 is invoked
with  refinementFlag set equal to residual prediction flag, fieldMbFlag] mbAddr |,
cTrafo[ mbAddr ], sTCoeff] mbAddr |, and tCoeffl evel] mbAddr ] as the inputs and the outputs are
modified versions of sTCoeff] mbAddr ] and tCoeffLevel[ mbAddr ].

¢.  When residual prediction flag is equal to 0, the sample array re-initialisation process as specified in
subclause G.8.5.5 1s invoked with fieldMbFlag] mbAddr ], rS;, and, when ChromaArrayType is not
equal to 0, 1S¢, and rS¢, as the inputs and the outputs are a modified versions of rS; and, when
ChromaArrayType is not equal to 0, modified versions of rS¢y, and rS¢;.

d. When residual prediction flag is equal to 0, the sample array re-initialisation process as specified in
subclause G.8.5.5 is invoked with fieldMbFlag[ mbAddr ], ¢S, and, when ChromaArrayType is not
equal to 0, cSg, and cS¢, as the inputs and the outputs are a modified versions of ¢Sy and, when
ChromaArrayType is not equal to 0, modified versions of cSg, and cSg,.

G.8.1.5.3 Base decoding process for macroblocks in slices with resolution change

Inputs to this process are

a variable currDQId specifying the current layer representation,

a variable mbAddr specifying the current macroblock inside the current layer representation,

a set of arrays collectively referred to as refLayerVars,

a set of arrays collectively referred to as currentVars,

when CroppingChangeFlag is equal to 1 and (slice_type % 5) is less than 2, the reference picture list refPicList0,
when CroppingChangeFlag is equal to 1 and (slice_type % 5) is equal to 1, the reference picture list refPicListl.

Output of this process is the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current macroblock, which is specified by its address mbAddr and the layer representation identifier currDQId, as
well as variables assigned to refLayerVars.
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Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current macroblock, which is the macroblock with address mbAddr inside the layer
representation with DQId equal to currDQId, the slice header of the current slice, which is the slice that contains the
current macroblock, the current picture parameter, which is identified by the syntax element pic parameter set id
inside the slice header of the current slice, and the current sequence parameter, which is identified by the syntax element
seq parameter set id inside the curent picture parameter set.

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

Inside this subclause, the arrays slicelde, fieldMbFlag, cTrafo, mbType, ¢St ¢Scp, ¢Sc. 151, 1Scp. and 1S¢, of the
collective term reflLayerVars are referred to as reflLayerSliceldc, refLayerFieldMbFlag, refLayerCTrafo,
refLayerMbType, refS;, refScy, refSe,, refRy, refRq,. and refRe,, respectively.

The base decoding process for macroblocks in slices with resolution change is specified by the following ordered steps.
1. The variable CurtMbAddr is set equal to mbAddr.

2. The macroblock initialisation process as specified in subclause G.8.1.5.1 is invoked with reflayerVars,
refPicList0 (when available), and refPicListl (when available) as the inputs and the outputs are assigned to
sliceldc[ mbAddr ]. fieldMbFlag] mbAddr ], cTrafo[ mbAddr ], mbType[ mbAddr ]. subMbType[ mbAddr ],
mvCnt] mbAddr]. tQPy[ mbAddr], tQPg[ mbAddr] (when ChromaArrayType is not equal to 0),
tQPq,[ mbAddr ] (when ChromaArrayType is not equal to0), the 2x2 arrays refldxILPredLO and
refldxILPredL1, and the 4x4x2 arrays mvILPredL0 and mvILPredL1.

3. The SVC derivation process for motion vector components and reference indices as specified in subclause
G.8.4.1 is mvoked with slicelde, fieldMbFlag, mbType, subMbType, predFlagl0, predFlagl.l, refldxI.0,
refldx.1, mvL0, mvL1l, mvCnt, refld<IL.PredL.0, refldxIL.Predl.1, mvILPred.O, and mvILPred.1 as the
inputs and the outputs are modified versions of the arrays predFlagl0, predFlagL1, refldxL.0, refldxL1, mvLO,
mvL1, and mvCnt.

4. The variable intraResamplingFlag is derived as follows.
—  If any of the following conditions is true, intraResamplingFlag is set equal to 1.
—  RestrictedSpatialResolutionChangeFlag is equal to 1 and mbType[ mbAddr ] is equal to I BL

—  RestrictedSpatialResolutionChangeFlag is equal to 0, MbaffFrameFlag is equal to 0,
RefLayerMbaffFrameFlag is equal to 0, and mbType[ mbAddr | is not equal to I PCM, I 16x16,
I 8x8,orl 4x4

—  Otherwise, intraResamplingFlag is set equal to 0.

5. When intraResamplingFlag is equal to 1, the resampling process for intra samples as specified in subclause
G.8.6.2 1s invoked with fieldMbFlag] mbAddr ). refLayerSliceldc, reflayerFieldMbFlag, reflayerMbType,
refSy, ¢S;. and, when ChromaArrayType is not equal to 0, refScy, refSe,. ¢Scp. and cS¢; as the inputs and the
outputs are a modified version of the array ¢Sp and, when ChromaArrayType is not equal to 0, modified
versions of the array cSgy,, and ¢Sg,.

6. Depending on mbType[ mbAddr ], the following applies.

—  If mbType[ mbAddr ] is equal to I PCM, I_16x16, I_8x8, or I_4x4, the SVC derivation process for intra
prediction modes as specified m subclause G.8.3.1 is invoked with sliceldc, fieldMbFlag, mbType,
ipreddx4, ipred8x8, ipred16x16, and, when ChromaArrayType is equal to 1 or 2, ipredChroma as the
inputs and the outputs are modified versions of ipreddx4, ipred8x8, ipred16x16, and., when
ChromaArrayType is equal to 1 or 2, ipredChroma.

—  Otherwise, if mbType[ mbAddr | is not equal to I BL and residual prediction flag is equal to 1, the
resampling process for residual samples as specified in subclause G.8.6.3 1s invoked with
fieldMbFlag] mbAddr ]. refLayerFieldMbFlag, reflLayerCTrafo, refRy, rS;, and, when ChromaArrayType
is not equal to 0, refRes, refRer. rScn, and rSe; as the inputs and the outputs are a modified version of the
array rS; and, when ChromaArrayType is not equal to 0, modified versions of the array rScp, and rSc,.

—  Otherwise, the arrays of the collective term currentVars are not modified.

7. The transform coefficient scaling and refinement process as specified in subclause G.8.5.1 is invoked with
refinementFlag set equal to 0, fieldMbFlag] mbAddr], cTrafol mbAddr], sTCoeffl mbAddr], and
tCoeffLevel| mbAddr ] as the inputs and the outputs are modified versions of sTCoeff]l mbAddr] and
tCoeffLevel] mbAddr ].
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G.8.1.5.4 Macroblock decoding process prior to decoding a layer representation without resolution change and
tcoeff level prediction flag equal to 0

Inputs to this process are

— avariable currDQId specifying the current layer representation,

—  avariable mbAddr specifying the current macroblock inside the current layer representation,
— aset of arrays collectively referred to as currentVars.

Output of this process is the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current macroblock. which is specified by its address mbAddr and the layer representation identifier currDQId.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current macroblock, which is the macroblock with address mbAddr inside the layer
representation with DQId equal to currDQId, the slice header of the current slice, which is the slice that contains the
current macroblock, the current picture parameter, which is identified by the syntax element pic_parameter set id
inside the slice header of the current slice, and the current sequence parameter, which is identified by the syntax element
seq parameter set id inside the current picture parameter set.

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

The target macroblock decoding process is specified by the following ordered steps.
1. The variable CurtMbAddr is set equal to mbAddr.

2. When mbType[ mbAddr | is equal to I PCM, I 16x16.1 8x8, or I 4x4, the SVC intra sample prediction and
construction process as specified in subclause G.8.3.2 is invoked with slicelde, fieldMbFlag, mbType,
ipred4x4[ mbAddr ], ipred8x8[ mbAddr ], ipred16x16[ mbAddr ], ipredChromal mbAddr |, ¢Trafo[ mbAddr ],
sTCoeff] mbAddr ], ¢S;. and, when ChromaArrayType is not equal to 0. ¢Sc, and ¢S¢, as the inputs and the
outputs are a modified version of the array ¢S; and., when ChromaArrayType is not equal to 0, modified
versions of the arrays cSg, and cSc,.

G.8.1.5.5 Macroblock decoding process prior to resolution change

Inputs to this process are

—  avariable currDQId specifying the current layer representation,

—  avariable mbAddr specifying the current macroblock inside the current layer representation,
—  aset of arrays collectively referred to as currentVars.

Output of this process is the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current macroblock, which is specified by its address mbAddr and the layer representation identifier currDQId.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subelause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current macroblock, which is the macroblock with address mbAddr inside the layer
representation with DQId equal to currDQId, the slice header of the current slice, which is the slice that contains the
current macroblock, the current picture parameter, which is identified by the syntax element pic parameter set id
inside the slice header of the current slice, and the current sequence parameter, which is identified by the syntax element
seq parameter_set id inside the current picture parameter set.

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

The target macroblock decoding process is specified by the following ordered steps.
1. The variable CurtMbAddr is set equal to mbAddr.
2. Depending on mbType[ mbAddr ], the following applies.

—  If mbType[ mbAddr ] is equal to I PCM, I 16x16, 1 8x8, orI 4x4, the SVC mtra sample prediction and
construction process as specified in subclause G.8.3.2 in invoked with slicelde, fieldMbFlag, mbType,
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ipred4x4[ mbAddr ], ipred8x8[ mbAddr ], ipred16x16] mbAddr ], ipredChroma[ mbAddr ],
cTrafo[ mbAddr ], sTCoeffl mbAddr ], ¢S;. and, when ChromaArrayType is not equal to 0, ¢Sg, and ¢Sc,
as the inputs and the outputs are a modified version of the array ¢Sy and, when ChromaArrayType is not
equal to 0, modified versions of the arrays cS¢y, and cSe,.

—  Otherwise, if mbType[ mbAddr ] is equal to I BL, the following ordered steps are specified.

a. The residual construction and accumulation process as specified in subclause G.8.5.3 is invoked with
accumulationFlag set equal to 0, fieldMbFlag] mbAddr |, cTrafo] mbAddr |, sTCoefi] mbAddr |,
Sy, and, when ChromaArrayType is not equal to 0, rSg, and rS¢; as the inputs and the outputs are a
modified version of 1Sy and, when ChromaAsrayType is not equal to 0, modified versions of rScy
and l"Scr.

b. The sample array accumulation process as specified in subclause G.8.5.4 is invoked with
fieldMbFlag[ mbAddr ], 1Sy, ¢S, and, when ChromaArrayType is not equal to 0. rS¢y,. 1S¢, ¢Scy, and
cScr as the inputs and the outputs are a modified version of ¢St and, when ChromaArrayType 1s not
equal to 0, modified versions of cS¢, and cSg,.

—  Otherwise (mbType[ mbAddr ] is not equal to T PCM, T 16x16, I 8x8, I 4x4, or I BL), the following
ordered steps are specified.

a. The residual construction and accumulation process as specified in subclause G.8.5.3 is invoked with
accumulationFlag set equal to 1, fieldMbFlag] mbAddr ], cTrafo[ mbAddr ], sTCoeff] mbAddr ],
rS;, and, when ChromaAsrrayType is not equal to 0, rSq, and rS¢, as the inputs and the outputs are a
modified version of rS; and, when ChromaArrayType is not equal to 0, modified versions of rScy
and l'SCr.

b. The sample array re-initialisation process as specified in subclause G.8.5.5 is invoked with
fieldMUbFlag] mbAddr ], ¢S;. and, when ChromaArrayType is not equal to 0, ¢Sc, and cSc; as the
inputs and the outputs are a modified versions of ¢S; and, when ChromaArrayType is not equal to 0,
modified versions of ¢S¢y, and ¢Sc;.

G.8.1.5.6 Target macroblock decoding process

Inputs to this process are

— avariable currDQId specifying the current layer representation,

—  avariable mbAddr specifying the current macroblock inside the current layer representation,
—  aset of arrays collectively referred to as refLayerVars,

—  aset of arrays collectively referred to as currentVars,

—  when (slice_type % 5) is less than 2, the reference picture list refPicList0,

—  when (slice_type % 5) is equal to 1, the reference picture list refPicList1.

Output of this process is the modified set of arrays collectively referred to as currentVars.

This process modifies the variables assigned to currentVars using syntax elements and derived upper-case variables for
the current macroblock, which is specified by its address mbAddr and the layer representation identifier currDQId.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the current macroblock, which is the macroblock with address mbAddr inside the layer
representation with DQId equal to currDQId, the slice header of the current slice, which is the slice that contains the
current macroblock, the current picture parameter, which is identified by the syntax element pic_parameter set id
inside the slice header of the current slice, and the current sequence parameter, which is identified by the syntax element
seq parameter set id inside the current picture parameter set.

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

Inside this subclause, the arrays fieldMbFlag and mbType of the collective term reflLayerVars are referred to as
refLayerFieldMbFlag and refLayerMbType, respectively.

The target macroblock decoding process is specified by the following ordered steps.
1. The variable CurrMbAddr is set equal to mbAddr.
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When tcoeff level prediction is equal to 1, (sliceldc[ mbAddr] &127) is not equal to cunrDQId, and
ChromaArrayType is not equal to 0, the following ordered steps are specified.

NOTE — By the following ordered steps, only the transform coefficient levels for chroma are scaled (and the scaled
transform coefficients are derived accordingly) when the chroma quantisation parameter offsets of the current layer
representation with DQId equal to currDQId and the layer representation with DQId equal to
(sliceIde[ mbAddr ] &127 ) are different.

The variable ¢cQPy is set equal to tQPy[ mbAddr ], and for CX being replaced by Cb and Cr, the variable
¢QPcx is set equal to the value of QPcx that corresponds to a value of cQPy for QPy as specified in
subclause 8.5.8.

The transform coetficient level scaling process prior to transform coefficient refinement as specified in
subclause G.8.5.2 is invoked with cTrafo[ mbAddr |, tCoeffLevel] mbAddr ], tQPy set equal to cQPy,
refQPy set equal to tQPy[ mbAddr ], and. when ChromaArrayType is not equal to 0, tQP¢, set equal to
cQPcp, tQP¢ set equal to cQPg, 1efQPo, set equal to tQPgy[ mbAddr], refQPc set equal to
tQPc,[ mbAddr ] as the inputs and the output is a modified version of tCoeffLevel][ mbAddr ].

The transform coefficient scaling and refinement process as specified in subclause G.8.5.1 is invoked
with refinementFlag equal to 1, fieldMbFlag] mbAddr ], cTrafo[ mbAddr]. sTCoeffl mbAddr]. and
tCoeffLevel[ mbAddr ] as the inputs and the outputs are modified versions of sTCoeff] mbAddr ] and
tCoeffLevel[ mbAddr ]. For this invocation of the process in subclause G.8.5.1, all elements of the arrays
LumaLevel, LumaLlevel8x8. Intral6éxl16DCLevel, Intral6xl6ACLevel, CbLevel., CbLevel8x8,
CbIntral6x16DCLevel, CbIntral6x16ACLevel, CrLevel, CrLevel8x8, CrIntral6x16DCLevel,
CrIntral6x16ACLevel, ChromaDCLevel, and ChromaACLevel are inferred to be equal to 0, and the
quantisation parameter QP'y is set equal to (tQPy[ mbAddr ]+ QpBdOffsety).

Depending on mbType[ mbAddr ], the following applies.

If mbType[ mbAddr | is equal to T PCM, I 16x16, T 8x8, or I 4x4, the SVC intra sample prediction and
construction process as specified in subclause G.8.3.2 in invoked with sliceldc, fieldMbFlag, mbType,
ipred4x4[ mbAddr ], 1pred8x8[ mbAddr ], 1pred16x16] mbAddr ], ipredChroma[ mbAddr ],
cTrafo[ mbAddr |, sTCoeff] mbAddr ], ¢St, and, when ChromaArrayType is not equal to 0, ¢S¢, and cSc;
as the inputs and the outputs are a modified version of the array ¢S; and, when ChromaArrayType 1s not
equal to 0, modified versions of the arrays cS¢p, and cSe,.

Otherwise, if mbType[ mbAddr | is equal to I_BL, the following ordered steps are specified.

a. The residual construction and accumulation process as specified in subclause G.8.5.3 is invoked with
accumulationFlag set equal to 0, fieldMbFlag] mbAddr ], cTrafo[ mbAddr ], sTCoeff] mbAddr ],
rS;, and, when ChromaAsrrayType is not equal to 0, rSq, and rS¢, as the inputs and the outputs are a
modified version of rS; and, when ChromaArrayType is not equal to 0, modified versions of rScy
and l'SCr.

b. The sample array accumulation process as specified m subclause G.8.5.4 1s nvoked with
fieldMbFlag] mbAddr ], Sy, ¢S;. and, when ChromaArrayType is not equal to 0, rScp, 1S¢ ¢Scy. and
¢Sc; as the inputs and the outputs are a modified version of ¢S; and, when ChromaArrayType is not
equal to 0, modified versions of ¢S¢, and ¢S¢;.

Otherwise (mbType[ mbAddr | is not equal to I PCM, I 16x16, I 8x8, I 4x4, or I BL), the following
ordered steps are specified.

a. The residual construction and accumulation process as specified in subclause G.8.5.3 is invoked with
accumulationFlag set equal to 1, fieldMbFlag] mbAddr ], cTrafo[ mbAddr]. sTCoeff] mbAddr ],
rSt, and. when ChromaArrayType is not equal to 0, rSc, and rS¢, as the inputs and the outputs are a
modified version of Sy and, when ChromaArrayType is not equal to 0, modified versions of rSc,
and rSCr-

b. The SVC decoding process for Inter prediction samples as specified in subclause G.8.4.2 is invoked
with fieldMbFlag] mbAddr ]. mbType[ mbAddr ], subMbType[ mbAddr ]. predFlagl0O[ mbAddr ],
predFlagl.1[ mbAddr ], refldxT.0[ mbAddr ], refldxL1[ mbAddr ], mvL.0[ mbAddr ],
mvL1[ mbAddr ]. reflayerFieldMbFlag, refl ayerMbType, refPicList0, refPicList]l {when available),
¢Sy, and, when ChromaArrayType is not equal to 0, ¢Scy, and cSg, as the inputs and the outputs are a
modified version of ¢S; and, when ChromaArrayType is not equal to 0, modified versions of ¢Sgy,
and cSc;.

¢. The sample array accumulation process as specified in subclause G.8.5.4 is invoked with
fieldMbFlag] mbAddr ], rSy, ¢S;, and, when ChromaArrayType is not equal to 0, rScp, 1S¢; ¢Sy, and
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¢Sc; as the inputs and the outputs are a modified version of ¢Sy and, when ChromaArrayType is not
equal to 0, modified versions of ¢Sg, and ¢S¢,.

4. The variable MvCnt for the macroblock mbAddr is set equal to mvCnt[ mbAddr ].

G.8.2 SVC reference picture lists construction and decoded reference picture marking process
The SVC decoding process for picture order count is specified in subclause G.8.2.1.

The SVC decoding process for picture numbers is specified in subclause G.8.2.2.

The SVC decoding process for reference picture lists construction is specified in subclause G.8.2.3.
The SVC decoded reference picture marking process is specified in subclause G.8.2.4.

The SVC decoding process for gaps in frame num is specified m subclause G.8.2.5.

The decoding process for picture order counts is independently applied for different values of dependency id. Syntax
elements that are related to picture order count for a particular value of dependency id do not influence the derivation
of picture order counts for other values of dependency id.

The reference picture marking is independently applied for different values of dependency id. Syntax elements that are
related to reference picture marking for a particular value of dependency id do not influence the reference picture
marking for other values of dependency _id.

The decoding process for gaps is frame _num is mdependently applied for different values of dependency_id.

Reference picture lists for different dependency representations are constructed independently. Syntax elements that are
related to reference picture list construction for a particular value of dependency id do not influence the reference
picture list construction for other values of dependency id. Reference picture list for a particular value of
dependency id are constructed based on the reference picture marking for this particular value of dependency id. The
reference picture marking for a particular value of dependency id does not influence the reference picture list
construction for a different value of dependency id.

Only the elements of the reference picture lists for dependency id equal to DependencyldMax represent decoded
pictures that are associated with decoded samples. Only the reference picture lists for dependency id equal to
DependencyldMax are used for the derivation of inter prediction samples as specified in subclause G.8.4.2. The
elements of the reference picture lists for dependency representation with dependency id less than DependencyldMax
represent layer pictures, which are not associated with decoded samples. The elements of the reference picture lists for
dependency id equal to 0 are associated with the arrays fieldMbFlag, mbType, subMbType, predFlagl.0, predFlagl.1,
refldx.0, refldxL.1. mvL0, and mwvL1 as specified in subclause G.8.1.2.1 that were derived when decoding the layer
representation with dependency id equal to 0 and quality id equal to 0 for the corresponding access unit. These arrays
are used for the derivation of motion vectors and reference indices for layer representation with dependency id equal
to 0 and quality_id equal to 0 as specified in subclause G.8.4.1.2. The elements of the reference picture lists for all
dependency representations with dependency id greater than 0 are associated with the variables
ScaledRefLayerLeftOffset, ScaledRefLayerRightOffset, ScaledRefLayerTopOffset, and ScaledRefLayerBottomOffset.
These variables are used for deriving inter-layer motion vector predictions as specified in subclause G.8.6.1.2.

NOTE - For each access unit, decoded samples only need to be stored for the dependency representation with dependency id

equal to DependencyldMax, and motion data arrays only need to be stored for the dependency representation with

dependency_id equal to 0.

The SVC decoding processes for picture order count, reference picture list construction, reference picture marking, and
gaps in frame num are specified using processes specified in subclause 8. The following modifications to the processes
specified i this subclause and the processes of subclause 8 that are invoked from these processes apply with
currDependencyld representing the value of dependency id for the dependency representation for which the processes
are invoked.

a) All syntax elements and derived upper-case variables that are referred to in this process or in a child process
mvoked from this process are syntax elements and upper-case variables for the dependency representation
with dependency id equal to currDependencyld.

b) When dependency id is less than DependencyldMax, the following applies.

— A frame, field, top field, bottom field, picture, and decoded picture is mterpreted as layer frame, layer
field. layer top field. layer bottom field, layer picture, and decoded layer picture, respectively. that
represent an intermediate decoding result for the dependency representation with dependency id equal to
currDependencyld.

— An IDR picture is interpreted as layer picture with IdrPicFlag is equal to 1 for the dependency
representation with dependency id equal to currDependencyld.
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— A reference frame, reference field, and reference picture is interpreted as layer frame, layer field, and
layer picture with nal_ref idc greater than 0 for the dependency representation with dependency id equal
to currDependencyld.

— A non-reference frame, non-reference field. and non-reference picture is interpreted as layer frame, layer
field, and layer picture with nal ref idc equal to 0 for the dependency representation with dependency id
equal to currDependencyld.

— A complementary non-reference field pair is interpreted as complementary non-reference layer field pair
for the dependency representation with dependency id equal to currDependencyld. A complementary
non-reference layer field pair for a particular value of dependency id is a pair of two layer fields with
nal ref idc equal to 0 for the particular value of dependency id that are in consecutive access units
containing a dependency representation with the particular value of dependency id as two coded layer
field and have opposite parity where the first layer field is not already a paired layer field.

— A complementary reference field pair is interpreted as complementary reference layer field pair for the
dependency representation with dependency id equal to currDependencyld. A complementary reference
layer field pair for a particular value of dependency id is a pair of two layer fields with nal ref idc
greater than O for the particular value of dependency id that are in consecutive access units containing a
dependency representation with the particular value of dependency _id as two coded layer fields and share
the same value of frame num where the second layer field in decoding order has IdrPicFlag equal to 0
and does not include a memory management control_operation syntax element equal to 5.

— A complementary field pair is interpreted as complementary layer field pair for the dependency
representation with dependency id equal to currDependencyld. A complementary layer field pair is a
collective term for a complementary reference layer field pair and a complementary non-reference layer
field pair.

— A non-paired non-reference field is interpreted as layer field with nal ref ide equal to 0 for the
dependency representation with dependency id equal to currDependencyld that is not part of a
complementary non-reference layer field pair.

— A non-paired reference field is interpreted as layer field with nal ref idc greater than 0 for the
dependency representation with dependency id equal to currDependencyld that is not part of a
complementary reference layer field pair.

— A non-paired reference field is interpreted as layer field for the dependency representation with
dependency id equal to currDependencyId that is not part of a complementary layer field pair.

G.8.2.1 SVC decoding process for picture order count

Outputs of this process are the variables TopFieldOrderCnt (if applicable) and BottomFieldOrderCnt (if applicable) for
all dependency representations of the current access unit.

For all dependency representations of the current access unit, the variables TopFieldOrderCnt (if applicable) and
BottomFieldOrderCnt (if applicable) are derived by invoking the decoding process for picture order count as specified
in subclause 8.2.1. For these invocations of the process specified in subclause 8.2.1. the modifications a) and b)
specified in subclause G.8.2 apply with curtDependencyld being equal to dependency id of the corresponding
dependency representation.

For all dependency representations of an access unit, either TopFieldOrderCnt or BottomFieldOrderCnt or both are
derived. When both are derived in two or more dependency representations of an access unit, their difference shall be
the same in these dependency representations of the access unit.

The values of TopFieldOrderCount and BottomFieldOrderCount are restricted as follows.
—  For each access unit, the one-dimensional array picOrderCnt is derived as follows.

— If TopFieldOrderCnt is derived in all dependency representations of an access unit, the variable
picOrderCnt[ dId ] is set equal to TopFieldOrderCnt of the dependency representation with dependency id
being equal to dId.

—  Otherwise (TopFieldOrderCnt is not derived in all dependency representations of an access unit), the variable
picOrderCnt|[ dId ] is set equal to BottomFieldOrderCnt of the dependency representation with dependency id
being equal to dId.

—  Let au0 and aul be any pair of access units in the bitstream with aul being later in decoding order than au0.

—  Let the flag idrConditionFlag be derived for each dependency representation in an access unit as follows.
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— If the dependency representation in the access unit has IdrPicFlag equal to 1 or a
memory_management control_operation syntax element equal to 5, idrConditionFlag is set equal to 1.

—  Otherwise (the dependency representation in the access umit has IdrPicFlag equal to 0 and does not have a
memory management control operation syntax element equal to 5), idrConditionFlag is set equal to 0.

—  Let the set dIdSet0 be the set of all dependency id values in au0.

—  Let the set dIdSet] be the set of all dependency id values in aul for which idrConditionFlag is not equal to 1 in
any access unit in decoding order between the access unit that follows au0 and the access unit aul, inclusive.

—  For all values of dId that are present in both sets dIdSet0 and dIdSetl, the differences between the wvalue
picOrderCnt[ dId ] m au0 and the value picOrderCnt[ dId | in aul shall be the same.

G.8.2.2 SVC decoding process for picture numbers

This process is invoked when the SVC decoding process for reference picture lists construction specified in subclause
(G.8.2.3 1s invoked or when the SVC reference picture marking process for a dependency representation as specified in
subclause G.8.2.4.1 is invoked.

Inputs to this process are
—  avariable currDependencyld specifying a dependency representation,
—  avariable useRefBasePicFlag specifying whether this process refers to reference base pictures or decoded pictures.

Outputs of this process are varables FrameNum, FrameNumWrap, PicNum, LongTermFrameldx, and
LongTermPicNum assigned to all pictures marked as "used for short-term reference" or "used for long-term reference".

From here to the end of this subclause, the modifications a) and b) specified in subclause G.8.2 apply.
The variable maxFrameNum is derived by
maxFrameNum = ( 1 << (log2_max frame num minus4 +4)) (G-88)

To each short-term and long-term reference picture a variable useFlag is assigned as follows.
—  IfuseRefBasePicFlag is equal to 0, the following applies.

—  If the reference picture is not marked as "reference base picture", useFlag is set equal to 1.

—  Otherwise (the reference picture is marked as "reference base picture"), useFlag is set equal to 0.
—  Otherwise, if the reference picture is a short-term reference picture, the following applies.

—  If the short-term reference picture is marked as "reference base picture" or if there does not exist a short-term
reference picture with an identical value frame num coded in slice header(s) with dependency id equal to
currDependencyld that is marked as "reference base picture”, useFlag is set equal to 1.

—  Otherwise (the short-term picture is not marked as "reference base picture" and there exists a short-term
reference picture with an identical value frame num coded in slice header(s) with dependency id equal to
currDependencyld that is marked as "reference base picture"), useFlag is set equal to 0.

—  Otherwise (useRefBasePicFlag is equal to 1 and the reference picture is a long-term reference picture), the
following applies.

—  If the long-term reference picture is marked as "reference base picture" or if there does not exist a long-term
reference picture with an identical value of LongTermFrameldx that is marked as "reference base picture",
useFlag is set equal to 1.

—  Otherwise (the long-term picture is not marked as "reference base picture" and there exists a long-term
reference picture with an identical value of LongTermFrameldx that is marked as "reference base picture"),
useFlag is set equal to 0.

To each short-term reference picture the variables FrameNum and FrameNumWrap are assigned as follows.
—  IfuseFlag is equal to 0, FrameNum and FrameNumWrap for the short-term picture are marked as "unspecified".

—  Otherwise, FrameNum is set equal to the syntax element frame num that has been decoded in the slice header(s)
with dependency id equal to currDependencyld of the comresponding short-term reference picture. And the
variable FrameNumWrap is derived by
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if{ FrameNum > frame num )

FrameNumWrap = FrameNum — maxFrameNum (G-89)
else

FrameNumWrap = FrameNum

where the value of frame num used in Equation G-89 is the frame num in the slice header(s) with dependency id
equal to currDependencyld for the current access unit.

NOTE — The values of FrameNum and FrameNumWrap are dependent on the value of currDependencyld. For the calculation of
FrameNum and FrameNumWrap only syntax elements of NAL units with dependency id equal to currDependencyld are used.

Each long-term reference picture has an associated value of LongTermFrameldx (that was assigned to it as specified in
subclause 8.2.5). When useFlag is equal to O for a long-term picture, LongTermFrameldx is temporarily marked as
"unspecified". This marking is removed after the invocation of the SVC decoding process for reference picture lists
construction as specified in subclause G.8.2.3 or the invocation of the SVC decoded reference picture marking process
as specified in subclause G.8.2.4.

To each short-term reference picture a variable PicNum is assigned, and to each long-term reference picture a variable
LongTermPicNum is assigned. The values of these variables depend on the wvalue of field pic flag and
bottom _field flag for the current slice with dependency_id equal to currDependencyId and they are set as follows.

— Iffield pic flag is equal to 0, the following applies.
—  For each short-term reference frame or complementary reference field pair the following applies.
—  If FrameNumWrap 1s marked as "unspecified", PicNum 1s marked as "unspecified".

—  Otherwise (FrameNumWrap is not marked as "unspecified"), PicNum is derived by

PicNum = FrameNumWrap (G-90)

—  For each long-term reference frame or long-term complementary reference field pair the following applies
—  If LongTermFrameldx is marked as "unspecified", LongTermPicNum is marked as "unspecified".
—  Otherwise (LongTermFrameldx is not marked as "unspecified"), LongTermPicNum is derived by

LongTermPicNum = LongTermFrameldx (G-91)

—  Otherwise (field pic_flag is equal to 1), the following applies.
—  Let current field refer to the slices of the current access unit with dependency _id equal to currDependencyld.
—  For each short-term reference field the following applies.
—  If FrameNumWrap is marked as "unspecified". PicNum is marked as unspecified.
—  Otherwise (FrameNumWrap is not marked as "unspecified"), the following applies.

—  If the reference field has the same parity as the current field

PicNum = 2 * FrameNumWrap + 1 (G-92)

—  Otherwise (the reference field has the opposite parity of the current field),

PicNum = 2 * FrameNumWTrap (G-93)

—  For each long-term reference field the following applies.
— IfLongTermFrameldx is marked as "unspecified", LongTermPicNum is marked as "unspecified".
—  Otherwise (LongTermFrameldx is not marked as "unspecified"), the following applies.

—  If the reference field has the same parity as the cwrent field

LongTermPicNum = 2 * LongTermFrameldx + 1 (G-94)
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—  Otherwise (the reference field has the opposite parity of the current field),

LongTermPicNum = 2 * LongTermFrameldx (G-95)

G.8.2.3 SVC decoding process for reference picture lists construction

This process is invoked at the beginning of decoding each P, EP, B, or EB slice.
Inputs to this process are

— avariable currDependencyld

—  avariable useRefl ayerRepFlag

—  the current slice currSlice

Outputs of this process are

—  areference picture list refPicList0

—  for B and EB slices, a reference picture list refPicListl

After applying the process described in this subclause, the output reference picture lists refPicList0 and refPicListl
(when applicable) shall not contain any pictures for which the syntax element temporal id is greater than the syntax
element temporal id of the current picture.

From here to the end of this subclause, the modifications a) and b) specified in subclause G.8.2 apply.
A variable biPred is derived as follows:

—  If the current slice currSlice is a B or EB slice, biPred is set equal to 1.

—  Otherwise, biPred is set equal to 0.

Decoded reference pictures are marked as "used for short-term reference" or "used for long-term reference" as specified
by the bitstream and specified in subclause G.8.2.4. Short-term reference pictures are identified by the value of
frame num that is decoded in the slice header(s) with dependency id equal to currDependencyld. Long-term reference
pictures are identified by a long-term frame index as specified by the bitstream and specified in subclause G.8.2 4.

Subclause G.8.2.2 is invoked with currDependencyld and useRefBasePicFlag as mputs to specify

—  the assignment of variables FrameNum, FrameNumWrap, and PicNum to each of the short-term reference pictures,
and

—  the assignment of variables LongTermPicNum to each of the long-term reference pictures.

NOTE — During the invocation of subclause G.8.2.2 the variables FrameNum, FrameNumWrap, PicNum, and LongTermPicNum
can be marked as “unspecified”. Furthermore, the variables LongTermFrameldx can be temporarily marked as “unspecified” for

this subclause and all invocations inside this subclause.

Reference pictures are addressed through reference indices as specified in subclause 8.4.2.1. A reference index is an
index into a reference picture list. When biPred is equal to 0, a single reference picture list refPicList0 is constructed.
When decoding a B or EB slice (biPred is equal to 1). a second independent reference picture list refPicListl is
constructed in addition to refPicList0.

At the beginning of decoding of each slice, reference picture list refPicList0, and for biPred equal to 1 refPicListl, are
derived as follows.

—  Initial reference picture lists RefPicList0 and, for biPred equal to 1, RefPicListl are derived by invoking the
initialisation process for reference picture lists as specified in subclause 8.2.4.2. During the initialisation process in
subclause 8.2.4.2 all short-term reference pictures for which FrameNum, FrameNumWrap, and PicNum have been
marked as “unspecified” by the invocation of subclause G.8.2.2 and all long-term pictures for which
LongTermFrameldx and LongTermPicNum have been marked as “unspecified” by the invocation of subclause
G.8.2.2 are considered as non-existing. The reference picture lists are constructed by using only short-term pictures
with values of FrameNum, FrameNumWrap, and PicNum that are not marked as “unspecified” and long-term
pictures with values of LongTermFrameldx and LongTermPicNum that are not marked as “unspecified”.

—  The initial reference picture list RefPicList0 and for biPred equal to 1 RefPicList]l are modified by invoking the
reordering process for reference picture lists as specified in subclause 8.2.4.3. During the reordering process in
subclause 8.2.4.2 all short-term reference pictures for which FrameNum, FrameNumWrap, and PicNum have been
marked as “unspecified” by the invocation of subclause G.8.2.2 and all long-term pictures for which
LongTermFrameldx and LongTermPicNum have been marked as “unspecified” by the invocation of subclause
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G.8.2.2 are considered as non-existing. Short-term pictures with values of FrameNum, FrameNumWrap, and
PicNum that are marked as “unspecified” and long-term pictures with values of LongTermFrameldx and
LongTermPicNum that are marked as “unspecified” shall not be referred to by reference picture list reordering
commands.

—  RefPicList0 is assigned to refPicList0.

—  When biPred is equal to 1, RefPicList] is assigned to refPicListl.
NOTE - By the invocation of the process in subclause G.8.2.2 the parameters of some reference picture might have been
marked as "unspecified". Since, these pictures are not considered in the construction process for reference picture lists, the
reference picture lists refPicList0 and for biPred equal to 1 refPiclist]l are dependent on the value of the input parameter
currDependencyld.

The number of entries in the modified reference picture list refPicList0 is num ref idx 10 active minusl + 1, and for
biPred equal tol the number of entries in the modified reference picture list refPicListl 1is
num _ref idx 11 _active minusl + 1. A reference picture may appear at more than one index in the modified reference
picture lists refPicList0 or refPicList].

For all long-term reference pictures for which LongTermFrameldx has been marked as “unspecified” during the
invocation of subclause G.8.2.2, this marking of LongTermFrameldx is removed.

G.8.2.4 SVC decoded reference picture marking process

For all dependency representations of the current access unit, when nal ref idc is greater than 0 for the slice data NAL
units of the dependency representation, the SVC reference picture marking process for a dependency representation as
specified in subclause G.8.2.4.1 is invoked. For these invocations of the process specified in subclause G.8.2.4.1, the
modifications a) and b) specified in subclause G.8.2 apply with currDependencyld being equal to dependency _id for the
corresponding dependency representation.

G.8.2.4.1 SVC reference picture marking process for a dependency representation
Input to this process is a variable currDependencyld.

Output of this process is a modified reference picture marking for dependency representations with dependency id
equal to currDependencyld.

This process is invoked for a decoded picture when nal_ref idc is not equal to 0 for the dependency representation with
dependency id being equal to currDependencyld.

All syntax elements of the dec ref pic marking() syntax structure and the dec ref base pic marking() syntax

structure that are referred to by the process specified in this subclause and all child processes invoked from this process

are syntax elements of the slice headers with dependency id equal to currDependencyld and quality id equal to 0.
NOTE — Coded slice NAL units with quality id greater than 0 do not contain the syntax structures dec_ref pic_marking( ) and
dec_ref base pic_marking( ). For these NAL units, the syntax elements specifying the decoded reference picture marking are
inferred from coded slice NAL units with dependcncy id equal to DependencyldMax and quality id equal to 0. Coded slice NAL
units with dependency id equal to 0 and quality id equal to 0 do not contain the syntax structure dec ref base pic marking( ).
For these NAL units, the syntax elements of the syntax structure dec_ref base pic_marking( ) are inferred from the associated
prefix NAL units, which directly precedes the coded slice NAL unit in decoding order.

A decoded picture with nal ref idec not equal to 0, referred to as a reference picture, is marked as "used for short-term
reference” or "used for long-term reference". When store_ref base pic_flag is equal to 1, a second representation of the
decoded picture also referred to as reference base picture is marked as "used for short-term reference" or "used for
long-term reference" and additionally marked as "reference base picture". Pictures that are marked as "reference base
picture" are only used as references for inter prediction of following pictures with use ref base pic flag equal to 1.
These pictures are not used for inter prediction of pictures with use ref base pic flag equal to 0, and these pictures do
not represent an output of the decoding process.

For a decoded reference frame, both of its fields are marked the same as the frame. For a complementary reference field
pair, the pair is marked the same as both of its fields. A picture that is marked as "used for short-term reference" is
identified by its FrameNum and, when it is a field, by its parity. and, when it is a reference base picture, by the marking
"reference base picture". A picture that is marked as "used for long-term reference" is identified by its
LongTermFrameldx and, when it is a field, by its parity, and, when it is a reference base picture, by the marking
"reference base picture".

While decoded pictures are represented by the sample arrays St and, when ChromaArrayType is not equal to 0, Scy and
Sy reference base pictures are represented by the sample arrays By and, when ChromaArrayType is not equal to 0, Bey
and B, When reference base pictures are referenced in the inter prediction process via subclause 8.4.2.1, the samples
arrays Br, Bep. and B, are referred to as Sp, Sy, and Sc,, respectively. Reference base pictures are associated with the
same descriptive information such as the variables FrameNum, FrameNumWrap, PicNum, LongTermFrameldx, and
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LongTermPicNum as the corresponding decoded picture that is marked by the same invocation of the decoded
reference picture marking process.

Frames or complementary field pairs marked as "used for short-term reference" or as "used for long-term reference" can
be used as a reference for inter prediction when decoding a frame until the frame, the complementary field pair, or one
of its constituent fields is marked as "unused for reference". A field marked as "used for short-term reference" or as
"used for long-term reference" can be used as a reference for inter prediction when decoding a field until marked as
"unused for reference".

A picture can be marked as "unused for reference" by the sliding window reference picture marking process, a first-in,
first-out mechanism specified in subclause 8.2.5.3, or by the adaptive memory control reference picture marking
process, a customised adaptive marking operation specified in subclause 8.2.5.4.

A short-term reference picture is identified for use in the decoding process by its variables FrameNum and
FrameNumWrap and its picture number PicNum, and, when it is a reference base picture, by the marking as "reference
base picture". A long-term reference picture is 1identified for use in the decoding process by its variable
LongTermFrameldx, its long-term picture number LongTermPicNum, and, when it is a reference base picture, by the
marking as "reference base picture". When the current picture is not an IDR picture, the assignment of the variables
FrameNum, FrameNumWrap, PicNum, LongTermFrameldx, and LongTermPicNum for the reference pictures is
specified as follows.

—  The variables FrameNum, FrameNumWrap, PicNum, LongTermFrameldx, and LongTermPicNum are assigned to
all reference pictures marked as "reference base pictures" by invoking subclause G.8.2.2 with currDependencyld
set equal to DependencyldMax and useRefBasePicFlag set equal to 1 as the inputs.

NOTE — By this first invoking of subclause G.8.2.2 the variables may be also assigned to reference pictures not marked as
"reference base picture”. For these pictures, the variables are again assigned by the following invoking of subelause G.8.2.2
and the variables that are assigned in both invocations of subclause G.8.2.2 are identical.

—  The variables FrameNum, FrameNumWTrap, PicNum, LongTermFramelIdx, and LongTermPicNum are assigned to
all reference pictures not marked as ‘"reference base picture" by invoking subclause G.8.2.2 with
currDependencyld set equal to DependencyldMax and useRefBasePicFlag set equal to 0 as the inputs.

Decoded reference picture marking proceeds in the following ordered steps.
—  All slices of the current access unit are decoded.
—  Depending on the current picture, the following applies.
—  If the current picture is an IDR picture, the following applies.
—  All reference pictures are marked as "unused for reference".
—  Depending on long_term reference flag, the following applies.
— Iflong term reference flag is equal to 0, the following applies.

—  The IDR picture is marked as "used for short-term reference" and MaxLongTermFrameldx is
set equal to "no long-term frame indices"

—  When store_ref base pic_flag is equal to 1, the reference base picture of the IDR picture is
marked as "used for short-term reference" and as "reference base picture".

—  Otherwise (long_term_reference flag is equal to 1), the following applies.

—  The IDR picture is marked as "used for long-term reference", the LongTermFrameldx for the
IDR picture is set equal to 0, and MaxLongTermFrameldx is set equal to 0.

—  When store ref base pic flag is equal to 1, the reference base picture of the IDR picture is
marked as "used for long-term reference" and as "reference base picture", and the
LongTermFrameldx for the IDR picture is set equal to 0.

—  Otherwise (the current picture is not an IDR picture), the following applies.
—  When store_ref base pic_flag is equal to 1, the following applies.

—  If adaptive_ref base pic_marking mode flag is equal to 1, the adaptive memory control decoded
reference picture marking process as specified in subclause 8.2.5.4 is invoked with the syntax
elements from the syntax structure dec _ref base pic marking() and
adaptive ref base pic marking mode flag replacing adaptive ref pic marking mode flag. Only
the reference pictures that are marked as "reference base picture" are considered in this invocation
of the process.
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—  Otherwise (adaptive ref base pic marking mode flag is equal to 0), the sliding window decoded
reference picture marking process as specified in subclause 8.2.5.3 is invoked with
adaptive_ref base pic marking mode flag replacing adaptive ref pic marking mode flag. When
during the invocation of this process there is a decoded picture not marked as "reference base
picture" and a reference base picture marked as "reference base picture", and both of which have the
smallest value of FrameNumWrap, then only the picture marked as "reference base picture" is
marked as "unused for reference".

—  The reference base picture of the current decoded picture is be marked as "used for short-term
reference" and as "reference base picture”.

—  Depending on adaptive ref pic marking mode flag, the following applies.
— Ifadaptive ref pic_marking mode flag is equal to 0, the following applies.

—  The sliding window decoded reference picture marking process as specified in subclause
8.2.5.3 is invoked. When during the invocation of this process there is a decoded picture not
marked as "reference base picture" and a reference base picture marked as "reference base
picture", and both of which have the smallest value of FrameNumWrap, then only the reference
base picture is marked as "unused for reference".

—  The current decoded picture is marked as "used for short-term reference".
—  Otherwise (adaptive_ref pic marking mode flag is equal to 1), the following applies.

—  The adaptive memory control decoded reference picture marking process as specified in
subclause 8.2.5.4 with the syntax elements from the dec_ref pic_marking() syntax structure is
invoked. Only the reference pictures that are not marked as "reference base picture" are
considered in the invocation of the process. Additionally, the following applies.

—  All pictures for which LongTermFrameldx is greater than MaxLongTermFrameldx and
that are marked as "used for long-term reference" and "reference base picture" are marked
as "unused for reference".

—  When during the invocation of this process a LongTermFrameldx is assigned to a picture
and there exists a "reference base picture" with the same value of PicNum (before
assigning the long-term frame index), the LongTermFrameldx is also assigned to the
reference base picture, and the marking is changed from "used for short-term reference" to
"used for long-term reference".

— When the cumrent picture was not marked as "used for long-term reference"” by
memory_management confrol_operation equal to 6, it is marked as "used for short-term
reference".

NOTE — When store_ref base pic_flag is equal to 1, num _ref frames shall be greater than or equal to 2.

When the adaptive memory control decoded reference picture marking process as specified in subclause 8.2.5.4 is
invoked to mark reference pictures as "unused for reference" after decoding of a reference picture with temporal id
equal to tL, no reference picture with temporal id less than tL shall be marked as "unused for reference".

For all long-term reference pictures for which LongTermFrameldx has been marked as "unspecified" during the
invocation of subclause G.8.2.2, this marking of LongTermFrameldx is removed.

G.8.2.5 SVC decoding process for gaps in frame num

For all dependency representations of the current access unit, the following applies.

430

The syntax elements gaps in frame num value allowed flag and frame num and the derived variables
PrevRefFrameNum and MaxFrameNum are the syntax elements and derived upper-case variables for the
considered dependency representation.

When gaps_in_frame num value allowed flag is equal to 0, the bitstream shall not contain data that result in
frame num not being equal to PrevRefFrameNum or ( PrevRefFrameNum + 1 ) % MaxFrameNum.
NOTE — When gaps_in_frame num value allowed flag is equal to 0 and frame num is not equal to PrevRefFrameNum
and is not equal to ( PrevRefFrameNum + 1 ) % MaxFrameNum, the decoding process should infer an unintentional loss of
pictures.

When frame num is not equal to PrevRefFrameNum and is not equal to ( PrevRefFrameNum+1) %
MaxFrameNum, the decoding process for gaps in frame num as specified in subclause 8.2.5.2 is invoked. For this
invocation of the process specified in subclause 8.2.5.2, the modifications a) and b) specified in subclause G.8.2
apply with currDependencyld being equal to dependency id for the considered dependency representation.
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G.8.3 SVC intra decoding processes
Subclause G.8.3.1 specifies the SVC derivation process for intra prediction modes.
Subelause G.8.3.2 specifies the SVC intra sample prediction and construction process.

G.8.3.1 SVC derivation process for intra prediction modes

This process is only invoked when base mode flag is equal to 0 and mbType[ CurrMbAddr | specified as input to this
process is equal to I PCM, I 16x16,1 8x8, or I 4x4.

Inputs to this process are

—  a one-dimensional array slicelde with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

— a list fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current layer representation
are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  a list mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of the current layer
representation,

—  a (PicSizeInMbs)x16 array ipred4x4 specifying Intra_4x4 prediction modes for macroblocks of the current layer
representation,

—  a (PicSizeInMbs)x4 array ipred8x8 specifymg Intra 8x8 prediction modes for macroblocks of the current layer
representation,

— a list intral6x16 with PicSizeInMbs elements specifying Intra 16x16 prediction modes for macroblocks of the
current layer representation,

—  when ChromaArrayType is equal to 1 or 2, a list intraChroma with PicSizeInMbs elements specifying intra chroma
prediction modes for macroblocks of the current layer representation.

Outputs of this process are

— amodified version of the array ipred4x4,

—  a modified version of the array ipred8x8,

— amodified version of the array ipred16x16,

—  when ChromaArrayType is equal to 1 or 2, a modified version of the array ipredChroma.

For all processes specified in clause 6 that are invoked from the process specified in this subclause or a child process of
the process specified in this subclause, the following modifications apply.

a) In subclause 6.4.11.2, a macroblock with address mbAddr is treated as field macroblock when
fieldMbFlag] mbAddr ] is equal to 1, and it 1s treated as frame macroblock when fieldMbFlag] mbAddr | 1s
equal to 0. In particular, the current macroblock is treated as field macroblock when
fieldMbFlag] CurrMbAddr] is equal to 1, and it is treated as frame macroblock when
fieldMbFlag[ CurrMbAddr ] is equal to 0.

b) In subclause 6.4.7, a macroblock with address mbAddr is treated to belong to a different slice than the current
macroblock CurrMbAddr, when sliceldc| mbAddr ] is not equal to slicelde] CurrMbAddr ].

c¢) In subclause 6.4.11.2, a macroblock mbAddr is treated as top macroblock when (mbAddr % 2) is equal to 0,
and it is treated as bottom macroblock when (mbAddr % 2) is equal to 1.

When mbType[ CurrMbAddr | is not equal to I PCM, the following applies.

—  If mbType[ CurrMbAddr ] is equal to I 4x4, the SVC derivation process for Intra 4x4 prediction modes as
specified in subclause G.8.3.1.1 is invoked with slicelde, fieldMbFlag, mbType, ipreddx4, and ipred8x8 as the
nputs and the output is a modified version of the array ipred4x4.

—  Otherwise, if mbType[ CurrMbAddr | is equal to I 8x8, the SVC derivation process for Intra 8x8 prediction
modes as specified in subclause G.8.3.1.2 is invoked with sliceldc, fieldMbFlag, mbType, ipred4x4, and ipred8x8
as the inputs and the output is a modified version of the array ipred8x8.

—  Otherwise, 1f mbType[ CurrMbAddr] is equal to I 16x16, ipredl6x16[ CurrMbAddr] i1s set equal to
Intral6x16PredMode.

ITU-T Rec. H.264 (11/2007) 431

453



When ChromaAmayType is equal to 1 or 2 and mbType[ CurtMbAddr] is not equal to I PCM,
ipredChroma] CurrMbAddr ] is set equal to intra_chroma pred mode.

G.8.3.1.1 SVC derivation process for Intra 4x4 prediction modes
Inputs to this process are

—  a one-dimensional array slicelde with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

—  a list fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current layer representation
are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  a list mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of the current layer
representation,

—  a (PicSizeInMbs)x16 array ipreddx4 specifying Intra 4x4 prediction modes for macroblocks of the current layer
representation,

—  a (PicSizeInMbs)x4 array ipred8x8 specifying Intra 8x8& prediction modes for macroblocks of the current layer
representation.

Output of this process is a modified version of the array ipred4x4.

The 4x4 blocks indexed by c¢4x4BlkIdx =0..15 are processed in increasing order of c4x4BIkIdx, and for each 4x4
block, the following ordered steps are specified.

1. The derivation process for neighbouring 4x4 luma blocks as specified in subclause 6.4.10.4 is invoked with
c4x4BlkIdx as the input and the outputs are assigned to mbAddrA, c4x4BlkIdxA, mbAddrB, and
c4x4BIkIdxB. For this invocation of the process in subclause 6.4.10.4, the modifications specified in items a)
through ¢) in subclause G.8.3.1 apply.

2. For N being replaced by A and B, the variables availableFlagN are derived as follows.

—  If the macroblock mbAddrN is available and mbType[ mbAddiN ] is equal to I PCM. I 16x16, I_8x8, or
1 4x4, availableFlagN is set equal to 1.

—  Otherwise (macroblock mbAddiN is not available or mbType[ mbAddrN | is not equal to I PCM,
I 16x16.1 8x8. or I_4x4), availableFlagN is set equal to 0.

3. The variable dcPredModePredictedFlag is derived as follows.
—  If availableFlagA or availableFlagB is equal to 0, dcPredModePredictedFlag is set equal to 1.

—  Otherwise (availableFlagA is equal to 1 and availableFlagB is equal to 1), dcPredModePredictedFlag is
set equal to 0.

4. For N being replaced by A and B, the variables intraMxMPredModeN are derived as follows.

— If dcPredModePredictedFlag is equal to 0 and mbType[ mbAddiN] is equal to I 4x4,
intraMxMPredModeN is set equal to ipred4x4] mbAddiN ][ c4x4BlkIdxN ].

—  Otherwise, if dePredModePredictedFlag is equal to 0 and mbType[ mbAddiN ] is equal to I 8x8,
intraMxMPredModeN is set equal to ipred8x8[ mbAddiN |[ c4x4BIkIdxN >>2 ].

—  Otherwise (dcPredModePredictedFlag is equal to 1 or (mbType[ mbAddiN ] is not equal to I 4x4 and
mbType[ mbAddrN ] is not equal to I_8x8)). intraMxMPredModeN is set equal to 2.

5. The element ipred4x4[ CurrMbAddr |[ c4x4BlkIdx ] of the array ipred4x4 is derived by applying the
procedure specified in the following pseudo-code.

predIntradx4PredMode = Min( intraMxMPredModeA, intraMxMPredModeB )
if( prev_intra4x4 pred mode flag[ c4x4BIkIdx )
ipred4x4[ CurrMbAddr ][ ¢4x4BIkIdx | = predIntradx4PredMode

else if( rem_intrad4x4 pred mode[ c4x4BlkIdx ] < predIntradx4PredMode ) (G-96)
ipred4x4[ CurrMbAddr ][ ¢4x4BIkIdx | = rem_intra4x4 pred mode[ c4x4BIkIdx ]
else

ipred4x4[ CurrMbAddr ][ e4x4BIklIdx | = rem_intra4x4 pred mode[ c4x4BIklIdx ]+ 1

G.8.3.1.2 SVC derivation process for Intra_8x8 prediction modes

Inputs to this process are
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— a one-dimensional array slicelde with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

—  a list fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current layer representation
are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  a list mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of the current layer
representation,

—  a (PicSizeInMbs)x16 array ipred4x4 specifying Intra_4x4 prediction modes for macroblocks of the current layer
representation,

—  a (PicSizeInMbs)x4 array ipred8x8 specifymg Intra 8x8 prediction modes for macroblocks of the current layer
representation.

Output of this process is a modified version of the array ipred8x8.

The 8x8 blocks indexed by c¢8x8BlkIdx = 0..3 are processed in increasing order of c8x8BlkIdx, and for each 8x8 block,
the following ordered steps are specified.

1.

The derivation process for neighbouring 8x8 luma blocks as specified in subclause 6.4.10.2 is invoked with
c8x8Blkldx as the input and the outputs are assigned to mbAddrA, c8x8BlkldxA, mbAddrB, and
c8x8BlkIdxB. For this invocation of the process in subclause 6.4.10.2, the modifications specified in items a)
through ¢) in subclause G.8.3.1 apply.

For N being replaced by A and B, the variables availableFlagN are derived as follows.

—  If the macroblock mbAddrN is available and mbType[ mbAddiN ] is equal to I PCM. I _16x16, I 8x8, or
I 4x4, availableFlagN is set equal to 1.

—  Otherwise (macroblock mbAddrN is not available or mbType[ mbAddrN | is not equal to I PCM,
I 16x16,1 8x8, orI 4x4), availableFlagN is set equal to 0.

The variable dcPredModePredictedFlag is derived as follows.
—  IfavailableFlagA or availableFlagB is equal to 0, dcPredModePredictedFlag is set equal to 1.

—  Otherwise (availableFlagA is equal to 1 and availableFlagB are equal to 1), dcPredModePredictedFlag is
set equal to 0.

For N being replaced by A and B, the variables intraMxMPredModeN are derived as follows.

— If dcPredModePredictedFlag is equal to 0 and mbType] mbAddiN] is equal to I 4x4,
intraMxMPredModeN is set equal to ipreddx4] mbAddiN [ ¢8x8BIKIdxN * 4 + c4x41dx | with the
variable ¢c4x4Idx being derived as follows.

— IfNis equal to B, c4x4Idx 1s set equal to 2.

—  Otherwise, if fieldMbFlag[ CurrMbAddr ] is equal to 0, fieldMbFlag[ mbAddrN ] is equal to 1, and
c8x8BIkldx is equal to 2, c4x4Idx is set equal to 3.

—  Otherwise (N is equal to A and (fieldMbFlag] CurrMbAddr] is equal to 1 or
fieldMbFlag[ mbAddrN ] is equal to 0 or ¢8x8BIkIdx is not equal to 2)), c4x41dx is set equal to 1.

—  Otherwise, if dcPredModePredictedFlag is equal to 0 and mbType[ mbAddiN ] is equal to I 8x8,
intraMxMPredModeN is set equal to 1ipred8x8[ mbAddiN |[ ¢8x8BIkIdxN ].

—  Otherwise (dcPredModePredictedFlag is equal to 1 or (mbType[ mbAddrN ] is not equal to I 4x4 and
mbType[ mbAddrN ] is not equal to T_8x8)), intraMxMPredModeN is set equal to 2.

The element ipred8x8] CurrMbAddr [ c8x8BlkIdx ] of the array ipred8x8 is derived by applying the
procedure specified in the following pseudo-code.

predIntra8x8PredMode = Min( intraMxMPredModeA, intralVxMPredModeB )

if( prev_intra8x8 pred mode flag[ c8x8BIkIdx |)
ipred8x8[ CurrMbAddr ][ ¢8x8BIkIdx | = predIntra8x8PredMode

else if( rem_intra8x8 pred mode[ c8x8BlkIdx | < predIntra8x8PredMode ) (G-97)
ipred8x8[ CurrMbAddr J[ ¢8x8BlkIdx | =rem mtra8x8 pred mode[ c8x8Blkldx ]

else

ipred8x8[ CurrMbAddr |[ ¢8x8BlkIdx | =rem mtra8x8 pred mode| c8x8Blkldx |+ 1
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G.8.3.2 SVC intra sample prediction and construction process

This process 1s only invoked when mbType specified as input to this process is equal to I PCM, I 16x16, I 8x8. or
I 4x4.

Inputs to this process are

—  a one-dimensional array sliceldc with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

—  a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  aone-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

—  alist ipred4x4 with 16 elements specifying Intra 4x4 prediction modes for the current macroblock,

—  alist ipred8x8 with 4 elements specifying Intra_8x8 prediction modes for the current macroblock,

—  avariable ipred16x16 specifymg the Intra_16x16 prediction mode for the current macroblock.,

— avariable ipredChroma specifying the intra chroma prediction mode for the current macroblock,

— avariable cTrafo specifying the transform type for the current macroblock,

— alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,

—  a (PicWidthInSamples; )x(PicHeightInSamples; ) array picSamples; containing constructed luma sample values for
the current layer representation,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplescy,
and picSamplesc, containing constructed chroma sample values for the current layer representation.

Outputs of this process are
—  amodified version of the array picSamples;,
—  when ChromaArrayType is not equal to 0, modified versions of the arrays picSamplesc, and picSamplesc,.

For all processes specified in clauses 6 or 8 that are invoked from the process specified in this subclause or a child
process of the process specified in this subclause, the following modifications apply.

a) In subclause 6.4.11.2, a macroblock with address mbAddr is treated as field macroblock when
fieldMbFlag] mbAddr | is equal to 1, and it is treated as frame macroblock when fieldMbFlag[ mbAddr ] is
equal to 0. In particular, the current macroblock is treated as field macroblock when
fieldMbFlag] CurrMbAddr] is equal to 1, and it 1is treated as frame macroblock when
fieldMbFlag[ CurrMbAddr | is equal to 0.

b) In subclause 6.4.7, a macroblock with address mbAddr is treated to belong to a different slice than the current
macroblock CurrMbAddr, when sliceIdc[ mbAddr ] is not equal to sliceIde[ CurrMbAddr .

c¢) In subclause 6.4.11.2, a macroblock mbAddr is treated as top macroblock when (mbAddr % 2) 1s equal to 0,
and it 1s treated as bottom macroblock when (mbAddr % 2) is equal to 1.

d) In subclauses 8.3.1.2, 83.2.2, 8.3.3, and 8.3.4, the variables Intradx4PredMode, Intra8x§PredMode,
Intral6x16PredMode, and intra chroma pred mode are replaced by ipred4x4, ipred8x8, ipredl6x16, and
ipredChroma, respectively.

e) In subclauses 8.3.1.2, 8.3.2.2, 8.3.3, and 8.3.4, the syntax element mb_type of a macroblock with macroblock
address mbAddr is replaced by mbType[ mbAddr ].

f) In subclauses 8.3.1.2, 8.3.2.2, 833, and 8.3.4, a macroblock with mbAddiN 1s treated as coded in Inter
prediction mode when mbType[ mbAddrN ] is not equal toI PCM, I 16x16,1 8x8, or I 4x4.

The SVC intra sample prediction and construction process proceeds in the following ordered steps.

1. The construction process for luma residuals or chroma residuals with ChromaAirayType equal to 3 as
specified in subclause G.8.5.3.1 is invoked with cTrafo and sTCoeff as the inputs and the outputs are residual
luma sample values as a 16x16 array mbRes; with elements mbRes; [ X, v ].

2. When ChromaArrayType is not equal to 0. the construction process for chroma residuals as specified in
subclause G.8.5.3.2 is mvoked with cTrafo and sTCoeff as the inputs and the outputs are residual chroma
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sample values as two (MbWidthC)x(MbHeightC) arrays mbResc, and mbResc, with elements mbRescy| x. v ]
and mbResg[ x, v ], respectively.

3. The SVC mtra prediction and construction process for luma samples or chroma samples with
ChromaArrayType equal to3 as specified in subclause G.8.3.2.1 is invoked with BitDepthy, sliceldc,
fieldMbFlag, mbType, ipred4x4, ipred8x8, ipred16x16. mbRes;. and picSamples; as the inputs and the output
is a modified version of the array picSamples; .

4. When ChromaArrayType is not equal to 0, the SVC intra prediction and construction process for chroma
samples as specified in subclause G.8.3.2.2 is invoked with slicelde, fieldMbFlag, mbType, ipred4x4,
ipred8x8, ipred16x16, ipredChroma, mbRescp, mbResc,. picSamplesq,, and picSamplesc, as the inputs and the
outputs are modified versions of the arrays picSamplesq, and picSamplesc,.

G.8.3.2.1SVC intra prediction and construction process for luma samples or chroma samples with

ChromaArrayType equal to 3

Inputs to this process are

a variable bitDepth specifying the bit depth,

a one-dimensional array slicelde with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

a one-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

a list ipred4x4 with 16 elements specifying Intra 4x4 prediction modes for the current macroblock,
a list ipred8x8 with 4 elements specifying Intra_8x8 prediction modes for the current macroblock,
a variable 1pred16x16 specifymg the Intra_16x16 prediction mode for the current macroblock.,

a 16x16 array mbRes containing residual sample values for the current macroblock,

a (PicWidthInSamples; )x(PicHeightInSamples; ) array picSamples containing constructed sample values for the
current layer representation.

Outputs of this process is a modified version of the array picSamples.

Depending on mbType[ CurrMbAddr ]. the following applies.

If mbType[ CurrMbAddr ] is equal to I PCM, the SVC construction process for luma samples and chroma samples
with ChromaArrayType equal to 3 of I PCM macroblocks as specified in subclause G.8.3.2.1.1 is invoked with
fieldMbFlag, mbRes, and picSamples as the inputs and the output is a modified version of the array picSamples.

Otherwise, if mbType[ CurrMbAddr | is equal to I 4x4, the SVC Intra 4x4 sample prediction and construction
process as specified in subclause G.8.3.2.1.2 is invoked with bitDepth, sliceIdc, fieldMbFlag, mbType, ipred4x4,
mbRes, and picSamples as the inputs and the output is a modified version of the array picSamples.

Otherwise, if mbType[ CurrMbAddr | is equal to I 8x8, the SVC Intra 8x8 sample prediction and construction
process as specified in subclause G.8.3.2.1.3 is invoked with bitDepth, sliceIdc, fieldMbFlag, mbType, ipred8x8,
mbRes, and picSamples as the inputs and the output is a modified version of the array picSamples.

Otherwise (mbType[ CurtMbAddr ] is equal to I 16x16), the SVC Intra_16x16 sample prediction and construction
process as specified in subclause G.8.3.2.14 is invoked with bitDepth, sliceldc, fieldMbFlag, mbType,
ipred16x16, mbRes, and picSamples as the inputs and the output is a modified version of the array picSamples.

G.8.3.2.1.1 SVC construction process for luma samples and chroma samples with ChromaArrayType equal to 3
of I PCM macroblocks

Inputs to this process are

a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

a 16x16 array mbRes containing residual sample values for the current macroblock,

a (PicWidthInSamples; }x(PicHeightInSamples; ) array picSamples containing constructed sample values for the
current layer representation.
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Outputs of this process is a modified version of the array picSamples.

The picture sample array construction process for a signal component as specified in subclause G.8.5.4.3 is mvoked
with fieldMbFlag[ CurrMbAddr . mbW set equal to 16, mbH set equal to 16, mbRes, and picSamples as the inputs and
the output is a modified version of the array picSamples.

G.8.3.2.1.2 SVC Intra_4x4 sample prediction and construction process
Inputs to this process are
—  avariable bitDepth specifying the bit depth,

—  a one-dimensional array sliceldc with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

— a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  aone-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

—  alist ipred4x4 with 16 elements specifying Intra 4x4 prediction modes for the current macroblock,
— a 16x16 array mbRes containing residual sample values for the current macroblock,

—  a (PicWidthInSamples; )x(PicHeightinSamples; ) array picSamples containing constructed sample values for the
current layer representation.

Outputs of this process is a modified version of the array picSamples.

Let mbSamples be a 16x16 array contaimng constructed intra sample values for the current macroblock. All elements of
mbSamples are initially set equal to 0.

The 4x4 blocks indexed by e4x4BlkIdx =0..15 are processed in increasing order of c4x4BlkIdx, and for each 4x4
block, the following ordered steps are specified.

1. The Intra_4x4 sample prediction process as specified in subclause 8.3.1.2 is invoked with c4x4BIlkIdx and
picSamples as the inputs and the outputs are intra prediction sample values as a 4x4 array pred4x4 with
elements pred4x4[ x, y ]. For this invocation of the process in subclause 8.3.1.2, the modifications specified in
items a) through f) of subclause G.8.3.2 apply. Additionally in subclause 8.3.1.2.3, which may be invoked as
part of the process specified in subclause 8.3.1.2, the variable BitDepthy is replaced by bitDepth.

2. The inverse 4x4 luma block scanning process as specified in subclause 6.4.3 is invoked with c4x4BIkIdx as
the input and the output is assigned to ( xP, yP ).

3. For x=xP.(xP+3) and y =yP..(yP + 3) and with Clip( a ) specifying Clip3( 0, ( 1 <<bitDepth)—1, a), the
elements mbSamples| x, y | of the 16x16 array mbSamples are derived by

mbSamples[ x, y ] = Clip( pred4x4[ x —xP, y—yP | + mbRes[ x. y ] ) (G-98)
4. The picture sample array construction process for a signal component as specified in subclause G.8.54.3 is
mnvoked with fieldMbFlag] CurrMbAddr ], mbW set equal to 16, mbH set equal to 16, mbSamples, and

picSamples as the mputs and the output is a modified version of the array picSamples.

NOTE — When c4x4Blkldx is less than 15, the array mbSamples does only contain constructed intra samples for 4x4
blocks with c4x4BlkIdx less than or equal to the current value of c4x4BlkIdx.

G.8.3.2.1.3 SVC Intra_8x8 sample prediction and construction process
Inputs to this process are
— avariable bitDepth specifying the bit depth,

—  a one-dimensional array sliceldc with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

—  a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  aone-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

—  alist ipred8x8 with 4 elements specifying Intra 8x8 prediction modes for the current macroblock,
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—  a 16x16 array mbRes containing residual sample values for the current macroblock,

—  a (PicWidthInSamples; )x(PicHeightinSamples; ) array picSamples containing constructed sample values for the
current layer representation.

Outputs of this process is a modified version of the array picSamples.

Let mbSamples be a 16x16 array containing constructed intra sample values for the current macroblock. All elements of
mbSamples are initially set equal to 0.

The 8x8 blocks indexed by c8x8Blkldx = 0..3 are processed in increasing order of c8x8BlklIdx, and for each 8x8 block,
the following ordered steps are specified.

1:

The Intra 8x8 sample prediction process as specified in subclause 8.3.2.2 is invoked with ¢8x8BIkIdx and
picSamples as the inputs and the outputs are intra prediction sample values as an 8x8 array pred8x8 with
elements pred8x8[ x, y ]. For this invocation of the process in subelause 8.3.2.2, the modifications specified in
items a) through f) of subclause G.8.3.2 apply. Additionally in subclause 8.3.2.2.4, which may be invoked as
part of the process specified i subclause 8.3.2.2, the variable BitDepthy 1s replaced by bitDepth.

The inverse 8x8 luma block scanning process as specified in subclause 6.4.5 is invoked with c8x8BIkIdx as
the input and the output is assigned to ( xP, yP ).

For x=xP..(xP+7) and y =yP..(yP + 7) and with Clip( a ) specifying Clip3( 0, ( 1 <<bitDepth )—1, a ), the
elements mbSamples| x, y ] of the 16x16 array mbSamples are derived by

mbSamples[ x, y ] = Clip( pred8x8[ x —xP. y—yP | + mbRes[ x. ¥ ]) (G-99)

The picture sample array construction process for a signal component as specified in subclause G.8.54.3 is
mnvoked with fieldMbFlag] CurrMbAddr ], mbW set equal to 16, mbH set equal to 16, mbSamples, and
picSamples as the inputs and the output is a modified version of the array picSamples.

NOTE — When c8x8BlkIdx is less than 3, the array mbSamples does only contain constructed intra samples for 8x8
blocks with c8x8BlkIdx less than or equal to the current value of c8x8BlkIdx.

G.8.3.2.1.4 SVCIntra_16x16 sample prediction and construction process

Inputs to this process are

— avariable bitDepth specifying the bit depth,

—  a one-dimensional array sliceldc with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

— a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  aone-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

—  avariable ipred16x16 specifying the Intra 16x16 prediction mode for the current macroblock.,

— a 16x16 array mbRes containing residual sample values for the current macroblock,

—  a (PicWidthInSamples; )x(PicHeightinSamples;) array picSamples containing constructed sample values for the
current layer representation.

Outputs of this process is a modified version of the array picSamples.

The SVC Intra_16x16 sample prediction and construction process proceeds in the following ordered steps.

1.

The Intra 16x16 prediction process for luma samples as specified in subclause 8.3.3 is invoked with
picSamples as the input and the outputs are intra prediction sample values as a 16x16 array pred16x16 with
elements pred16x16[ x, y ]. For this invocation of the process in subclause 8.3.3, the modifications specified in
items a) through f) of subclause G.8.3.2 apply. Additionally in subclause 8.3.3.3, which may be invoked as
part of the process specified in subclause 8.3.3, the variable BitDepthy is replaced by bitDepth.

With Clip( a ) specifying Clip3( 0, ( 1 <<bitDepth ) — 1, a), the 16x16 array mbSamples is derived by

mbSamples[ x, y ] = Clip( pred16x16[ x, y ] + mbRes[x.y]) withx, y=0..15 (G-100)

The picture sample array construction process for a signal component as specified in subclause G.8.5.4.3 is
invoked with fieldMbFlag[ CurrMbAddr ], mbW set equal to 16, mbH set equal to 16, mbSamples, and
picSamples as the inputs and the output is a modified version of the array picSamples.
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G.8.3.2.2 SVC intra prediction and construction process for chroma samples
Inputs to this process are

—  a one-dimensional array slicelde with PieSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

—  a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  aone-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

—  alist ipred4x4 with 16 elements specifying Intra_4x4 prediction modes for the current macroblock,
—  alist ipred8x8 with 4 elements specifying Intra 8x8 prediction modes for the current macroblock,
— avariable ipred16x16 specifying the Intra_16x16 prediction mode for the current macroblock,

—  avariable ipredChroma specifying the intra chroma prediction mode for the current macroblock,

—  two (MbWidthC)x(MbHeightC) arrays mbResc, and mbResc, containing residual chroma sample values for the
current macroblock,

—  two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplesq, and picSamplesc, containing constructed
sample values for the current layer representation.

Outputs of this process are modified versions of the arrays picSamplesg, and picSamplesc,.
Depending on ChromaArrayType, the following applies.
—  If ChromaArrayType is equal to 1 or 2, the following applies.

—  If mbType[ CurrMbAddr | is equal to I PCM, the SVC construction process for chroma samples of I PCM
macroblock as specified in subclause G.8.3.2.2.1 is invoked with fieldMbFlag, sTCoeff, picSamplescy,. and
picSamplesc, as the inputs and the outputs are modified versions of picSamplesc, and picSamplesc,.

—  Otherwise (mbType] CurrMbAddr | 1s not equal to I PCM), the SVC intra prediction and construction
process for chroma samples with ChromaAsrayType equal to 1 or 2 as specified in subclause G.8.3.2.2.2 is
invoked with slicelde, fieldMbFlag, mbType, ipredChroma, mbResc, mbResc, picSamplesc, and
picSamplesc;, as the inputs and the outputs are modified versions of the arrays picSamplesq, and picSamplesc,.

—  Otherwise (ChromaArrayType is equal to 3), for CX being replaced by Cb and Cr, the SVC intra prediction and
construction process for luma samples or chroma samples with ChromaArrayType equal to 3 as specified n
subclause G.8.3.2.1 is mvoked with BitDepthg, sliceldc, fieldMbFlag. mbType, ipred4x4, ipred8x8, ipred16x16,
mbRescy. and picSamplescy as the mputs and the output is a modified version of the array picSamplescy.

G.8.3.2.2.1 SVC construction process for chroma samples of I PCM macroblocks
Inputs to this process are

—  a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

—  two (MbWidthC)x(MbHeightC) arrays mbResc, and mbResc, containing residual chroma sample values for the
current macroblock,

—  two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplesg, and picSamplesc, containing constructed
chroma sample values for the current layer representation.

Outputs of this process are modified versions of the arrays picSamplesq, and picSamplesc,.

For CX being replaced by Cb and Cr, the picture sample array construction process for a signal component as specified
in subclause G.8.5.4.3 is invoked with fieldMbFlag][ CurrtMbAddr ]. mbW set equal to MbWidthC, mbH set equal to
MbHeightC, mbRescx, and picSamplescy as the inputs and the output is a modified version of the array picSamplescy.

G.8.3.2.2.2 SVC intra prediction and construction process for chroma samples with ChromaArrayType equal
tolor2

This process is only invoked when ChromaArrayType is equal to 1 or 2.

Inputs to this process are
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a one-dimensional array slicelde with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

a one-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

a variable ipredChroma specifying the intra chroma prediction mode for the current macroblock,

two (MbWidthC)x(MbHeightC) arrays mbResq, and mbRes¢, containing residual chroma sample values for the
current macroblock,

two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplese, and picSamplesc, containing constructed
chroma sample values for the current layer representation.

Outputs of this process are modified versions of the arrays picSamplesc, and picSamplescy.

The SVC intra prediction and construction process for chroma samples with ChromaArrayType equal to 1 or 2 proceeds
in the following ordered steps.

1. The intra prediction process for chroma samples as specified in subclause 8.3.4 is invoked with picSamplescy,
and picSamplesc, as the inputs and the outputs are intra prediction chroma sample values as two
(MbWidthC)x(MbHeightC) arrays prede, and prede, with elements predey| x.v] and prede] %, v].
respectively. For this invocation of the process in subclause 8.3.4, the modifications specified in items a)
through f) of subclause G.8.3.2 apply.

2. For CX being replaced by Cb and Cr, the (MbWidthC)x(MbHeightC) array mbSamplescy 1s derived by

mbSamplescx[ X, v ] = Cliple( predex| x. y ] + mbResex[ X, ¥])  with x =0..(MbWidthC — 1)
and y = 0..(MbHeightC — 1) (G-101)

3. For CX being replaced by Cb and Cr, the picture sample array construction process for a signal component as
specified m subclause G.8.5.4.3 is invoked with fieldMbFlag] CurrMbAddr |, mbW set equal to MbWidthC,
mbH set equal to MbHeightC, mbSamplescx., and picSamplescy as the inputs and the output is a modified
version of the array picSamplescx.

G.8.4 SVC Inter prediction process

Subclause G.8.4.1 specifies the SVC derivation process for motion vector components and reference indices.

Subclause G.8.4.2 specifies the SVC decoding process for Inter prediction samples

G.8.4.1 SVC derivation process for motion vector components and reference indices

Inputs to this process are

a one-dimensional array sliceldc with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

a one-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

a (PicSizeInMbs)x4 array subMbType specifying sub-macroblock types for the macroblocks of the current layer
representation,

two (PicSizeInMbs)x4 arrays predFlagl0 and predFlagll specifying prediction utilization flags for the
macroblocks of the current layer representation,

two (PicSizeInMbs)x4 arrays refldxL.0 and refldxL.1 specifying reference indices for the macroblocks of the
current layer representation,

two (PicSizeInMbs)x4x4x2 arrays mvL0 and mvL1 specifying motion vector components for the macroblocks of
the current layer representation,

a one-dimensional array mvCnt with PicSizeInMbs elements specifying the number of motion vectors for the
macroblocks of the current layer representation,
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—  two 2x2 arrays refldxILPredL0 and refldxILPredL1 specifying inter-layer reference index predictors for the
current macroblock,

—  two 4x4x2 arrays mvILPredl.0 and mvILPredL1 specifying inter-layer motion vector predictors for the current
macroblock,

—  when DQId 1s equal to 0 and (slice_type % 5) is equal to 1, the reference list refPicListl.
Outputs of this process are

—  modified versions of the arrays predFlagl.0 and predFlagl.1,

—  modified versions of the arrays refldxL.0 and refldxT.1,

—  modified versions of the arrays mvL0 and mvL1,

—  amodified version of the array mvCnt.

Depending on mbType[ CurrMbAddr ], the following applies.

—  IfmbType[ CarrMbAddr Jisequal toI PCM, I 16x16,1 8x8.1 4x4, or I BL., the arrays predFlagL0, predFlagl.1,
refldx L0, refldxL.1, mvL0, mvL1, and mvCnt are modified by

predFlagLX[ CurrMbAddr [[m] =0 withX=0.1,m=0.3 (G-102)
refldxLX[ CurrMbAddr ][ m ] =-1 withX=0.1,m=0.3 (G-103)
mvLX[ CurMbAddr ][ m][s][¢]=0 withX=0..1,m=0.3,5=0.3,¢=0.1 (G-104)
mvCnt] CurrMbAddr | =0 (G-105)

—  Otherwise (mbType[ CurMbAddr ] is not equal to I PCM, I 16x16, I 8x8, I 4x4, or I BL), the arrays
predFlagl.0. predFlagl.1, refldxT.0, refldxI.1. mvL.0, mvL1, and mvCnt are modified as specified by the following
text.

The variable isDirectFlag is derived as follows.
—  Ifany of the following conditions is true, isDirectFlag is set equal to 1.
—  mbType[ CurrMbAddr ] is equal to B Skip or B Direct 16x16

—  mbType[ CurrMbAddr] is equal to B 8x8 and subMbType[ CurrMbAddr ][ mbPartldx | is equal to
B Direct 8x8

—  Otherwise, 1sDirectFlag is set equal to 0.
The variable numMbPart is derived as follows.

—  If mbType[ CurrMbAddr | i1s equal to B_Skip or B Direct 16x16 and DQId is equal to 0 (nal unit type is not
equal to 20), numMbPart is set equal to 4.

—  Otherwise, if mbType[ CurrMbAddr ] is equal to B_Skip or B _Direct 16x16 (and DQId is greater than 0 and
nal unit type is equal to 20), numMbPart is set equal to 1.

—  Otherwise (mbType[ CurtMbAddr ] is not equal to B_Skip or B Direct 16x16), numMbPart is set equal to
NumMbPart{ mbType[ CurrMbAddr ] ).

The macroblock partition index mbPartldx proceeds over the values 0..(numMbPart—1), and for each value of
mbPartldx the following ordered steps are specified.

1. The variable numSubMbPart is derived as follows.

—  If isDirectFlag is equal to 1 and DQId is equal to 0 (nal unit_type is not equal to 20), numSubMbPart is
set equal to 4.

—  Otherwise, if isDirectFlag is equal to 1 (and DQId is greater than 0 and nal unit type is equal to 20),
numSubMbPart is set equal to 1.

—  Otherwise  (isDirectFlag is equal to 0), mumSubMbPart is set equal to
NumSubMbPart( subMbType[ CuurMbAddr ][ mbPartldx ] ).

2. The sub-macroblock partition index subMbPartldx proceeds over values 0..(numSubMbPart — 1), and for each
value of subMbPartldx the SVC derivation process for luma motion vector components and reference indices
of a macroblock or sub-macroblock partition as specified in subclause G.8.4.1.1 is invoked with mbPartIdx,
subMbPartIdx, isDirectFlag, sliceldc, fieldMbFlag, mbType, subMbType, predFlagl0, predFlagl.1. refldxT.0,
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refldxL.]1, mvL0, mvL1l, mvCnt, refld<IL.Predl0, refldxILPredL1, mvILPredLO, mvILPredL1. and. when
DQId is equal to 0 and (slice_type % 5) is equal to 1, the reference picture list refPicList1 as the inputs and the
outputs are modified versions of the arrays predFlagl0, predFlagl.1, refldxL.0, refldx.1, mvL0, mvL1, and
mvCnt.

G.8.4.1.1 SVC derivation process for luma motion vector components and reference indices of a macroblock or

sub-macroblock partition

This subclause is only invoked when mbType[ CurrMbAddr ], which is specified as input to this subclause, is not equal
toI PCM, I 16x16,1 8x8,1 4x4, or I BL.

Inputs to this process are

a variable mbPartldx specifying the current macroblock partition,
a variable subMbPartIdx specifying the current sub-macroblock partition,
a variable isDirectFlag specifying whether the current macroblock partition is coded in direct mode,

a one-dimensional array slicelde with PicSizeInMbs elements specifying slice identifications for the macroblocks
of the current layer representation,

a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

a one-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

a (PicSizeInMbs)x4 array subMbType specifying sub-macroblock types for the macroblocks of the current layer
representation,

two (PicSizeInMbs)x4 arrays predFlagl0 and predFlagl.l specifying prediction utilization flags for the
macroblocks of the current layer representation,

two (PicSizeInMbs)x4 arrays refldxL0 and refldxL1 specifying reference indices for the macroblocks of the
current layer representation,

two (PicSizeInMbs)x4x4x2 arrays mvL0 and mvL1 specifying motion vector components for the macroblocks of
the current layer representation,

a one-dimensional array mvCnt with PicSizeInMbs elements specifying the number of motion vectors for the
macroblocks of the current layer representation,

two 2x2 arrays refldxILPredLO and refldxILPredL1 specifying inter-layer reference index predictors for the
current macroblock,

two 4x4x2 arrays mvILPred.O and mvILPredl]1 specifying inter-layer motion vector predictors for the current
macroblock,

when DQId is equal to 0 and (slice_type % 5) is equal to 1, the reference picture list refPicListl.

Outputs of this process are

modified versions of the arrays predFlagl.0 and predFlagl.1,
modified versions of the arrays refldxL0 and refldxI.1,
modified versions of the arrays mvL0 and mvL1,

a modified version of the array mvCnt.

For all processes specified in clauses 6 or 8 that are invoked from the process specified in this subclause or a child
process of the process specified in this subclause, the following modifications apply.

a) In subclauses 6.4.11.2 and 8.4.1.3.2, a macroblock with address mbAddr is treated as field macroblock when
fieldMbFlag] mbAddr | is equal to 1, and it is treated as frame macroblock when fieldMbFlag[ mbAddr ] is
equal to 0. In particular, the current macroblock is treated as field macroblock when
fieldMbFlag] CurrMbAddr] is equal to 1, and it is treated as frame macroblock when
fieldMbFlag[ CurrMbAddr ] is equal to 0.

b) In subclause 6.4.7, a macroblock with address mbAddr is treated to belong to a different slice than the current
macroblock CurrMbAddr, when sliceldc[ mbAddr ] is not equal to slicelde[ CurrMbAddr .
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c)

d)

e)

g)

h)

»

k)

D

0)

p)

1)

In subclause 6.4.11.2, a macroblock mbAddr is treated as top macroblock when (mbAddr % 2) is equal to 0,
and it is treated as bottom macroblock when (mbAddr % 2) is equal to 1.

In subclauses 6.4.2.1, 6.4.2.2, 6.4.10.7, 84.1.1. 84.1.3, any occurrence of mb type is replaced by
mbType[ CurrMbAddr ] with mbType being the array mbType that is input to this subclause.

In subclauses 6.4.2.2 and 6.4.10.7, any occurrence of sub_mb_type is replaced by subMbType[ CurrMbAddr ]
with subMbType being the array subMbType that is input to this subclause.

In subclause 6.4.10.7, the macroblock partitioning of the macroblock mbAddrN that is used for determining
the macroblock partition index mbPartIdxN and the sub-macroblock partition index subMbPartN based on a
luma location ( XW, yW ) is the macroblock partitioning given by mbType[ mbAddrN ] and the specification
in subclause G.8.4.1.

In subelause 6.4.10.7, a macroblock partition or sub-macroblock partition given by mbAddrN, mbPartIdxN,
and subMbPartIdxN is treated as not yet decoded when mbAddiN is equal to CurrMbAddr and
(4 * mbPartIdxN + subMbPartIdxN) is greater than (4 * mbPartIdx + subMbPartIdx).

In subclause 8.4.1.3.2, a macroblock with mbAddrN is treated as coded in Intra prediction mode when
mbType[ mbAddiN ] is equal toI PCM, I 16x16.1 8x8.1 4x4, or I BL.

In subclause 8.4.1.3.2, the variable predFlagLX of a macroblock or sub-macroblock partition given by
mbAddrN\mbPartTdxN\subMbPartIdxN is replaced by predFlagLX[ mbAddrN ][ mbPartldxN | with
predFlaglX being the array predFlagl.X that is input to this subclause.

In subclause 8.4.1.3.2, the motion vector MvLX[ mbPartIdxN ][ subMbPartIdxN | and the reference index
RefldxLX[ mbPartIdxN ] of a  macroblock or  sub-macroblock  partiion given by
mbAddrN\mbPartIdxN\subMbPartIdxN are replaced by mvLX[ mbAddrN ][ mbPartIdxN ][ subMbPartIdxN ]
and refldxIL.X[ mbAddrN ][ mbPartIdxN ], respectively, with mvLX and refldxL.X being the arrays mvLX and
refldxLX, respectively, that are input to this subclause.

In subclause 8.4.1.2.1, any occurrence of RefPicList1[ 0 ] is replaced by refPicList1[ 0 ] with refPicList1] 0]
being the first layer field (when field pic_flag is equal to 1) or the first layer frame or layer complementary
field pair (when field pic flag is equal to 0) in the reference picture list refPicListl that is specified as input to
this subclause. The reference picture list refPicList] is a reference list of layer pictures that correspond to layer
representations with DQId equal to 0 of previously decoded access units.

In subclause 8.4.1.2.1, the current picture CurrPic represents the current layer picture with DQId equal to 0
and variable colPic specifies the layer picture for the layer representation with DQId equal to 0 of a previously
decoded access unit.

In subclause 8.4.1.2.1, all picture order count values are picture order count value for the dependency
representation with dependency id equal to 0.

In subclause 8.4.1.2.1, the modification b) specified in subclause G.8.2 applies with currDependencyld being
equal to 0.

In subclause 8.4.1.2.1, for deriving the variable fieldDecodingFlagX, the macroblock mbAddrX is treated as
field macroblock when fieldMbColPicFlag] mbAddrX | is equal to 1. it is treated as frame macroblock when
fieldMbColPicFlag[ mbAddrX ] is equal to 0. The array fieldMbColPicFlag specifies the array fieldMbFlag
that was derived by the process in subclause G.8.1.5.1 for the layer representation with DQId equal to 0.

In subclause 8.4.1.2.1, the variables PredFlagl.0, PredFlagl.1, RefldxL.0, RefldxT.1, MvL0, and MvL1 for the
macroblock mbAddrCol imside the picture colPic are replaced with the predFlagl.0] mbAddrCol ],
predFlagl.1[ mbAddrCol |, refldxL.O[] mbAddrCol ], refldx.1[ mbAddrCol], mvLO[ mbAddrCol], and
mvL1[ mbAddrCol ], respectively, that have been derived for the layer picture colPic that is associated with
DQId equal to 0.

In subclause 8.4.1.2.1, the macroblock mbAddrCol is interpreted as coded in Intra macroblock prediction
mode when mbType[ mbAddrCol ] that has been derived when for the layer picture colPic that is associated
with DQId equal to 0 is equal to I_16x16,1 8x8.I 4x4. or I PCM.

In subclause 8.4.1.2.2. the co-located macroblock is treated as field macroblock when
fieldMbColPicFlag] mbAddrCol] is equal to 1, it is treated as frame macroblock when
fieldMbColPicFlag] mbAddrCol ] is equal to 0. The array fieldMbColPicFlag specifies the array fieldMbFlag
that was derived by the process in subclause G.8.1.5.1 for the layer representation with DQId equal to 0. The
macroblock address mbAddrCol is the macroblock address of the co-located macroblock as derived in
subclause 8.4.1.2.1.
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The reference index predictors refldxPredL.0 and refldxPredL1, the motion vector predictors mvPredL0 and mvPredL1,
and the variable mvCntInc are derived as follows.

If mbType[ CurrMbAddr ] 1s equal to P_Skip, the reference index predictor refldxPredL1 is set equal to —1. both
components of the motion vector predictor mvPredL1 are set equal to 0, the variable mvCntInc is set equal to 1,
and the derivation process for luma motion vectors for skipped macroblocks in P slices as specified in subclause
8.4.1.1 is invoked with the outputs being assigned to the motion vector predictor mvPredL.O and the reference
index predictor refldxPredL0. For this invocation of the process in subclause 8.4.1.1, the modifications specified
above in items a) through j) of this subclause apply.

Otherwise, if isDirectFlag is equal to 1 and DQId is equal to 0 (nal_unit_type is not equal to 20), the derivation
process for spatial direct luma motion vector and reference index prediction mode as specified in subclause
8.4.1.2.2 is invoked with mbPartldx and subMbPartIdx as the inputs and the output variables refIdxL0, refIdxL.1,
mvL0, mvL1, and subMvCnt are assigned to the reference index predictors refldxPredL.0 and refldxPredL1, the
motion vectors predictors mvPredL0 and mvPredL1, and the variable subMvCnt, respectively. For this invocation
of the process in subclause 8.4.1.2.2, the modifications specified above in items a) through r) of this subclause

apply.
NOTE — When the current subclause is invoked, direct_spatial mv_pred flag is always equal to 1.

Otherwise, if isDirectFlag is equal to 1 (and DQId is greater than 0 and nal unit type is equal to 20), the SVC
derivation process for luma motion vectors and reference indices for B Skip, B Direct 16x16, and B Direct 8x8
in NAL units with nal unit type equal to 20 as specified in subclause G.8.4.1.2 is invoked with mbPartIdx,
fieldMbFlag, mbType, subMbType, predFlagl0, predFlagl1, refldxL.0, refldxL.1, mvL0, and mvL1 as the inputs
and the outputs are refldxPredL0, refldxPredL.1, mvPredL0, mvPredL1. and mvCntInc.

Otherwise, the variable mvCntInc is initially set equal to 0, and for X being replaced by 0 and 1, the following
applies.

—  If any of the following conditions is true, refldxPredLX is set equal to —1 and both components of mvPredL.X
are set equal to 0.

—  mbType[ CurrtMbAddr] s mnot equal to P 8x8 P 8x8efd), or B 8x8 and
MbPartPredMode( mbType[ CurrMbAddr |, mbPartldx ) 1s not equal to Pred LX or BiPred

—  mbType[ CurrMbAddr ] is equal to P 8x8, P_8x8ref0, or B 8x8 and
SubMbPartPredMode( subMbType[ CurrMbAddr ][ mbPartIdx ] ) is not equal to Pred LX or BiPred

—  Otherwise, if base_mode_flag is equal to 1 or motion prediction_flag IX[ mbPartldx ] is equal to 1, the
following ordered steps are specified.

1. The inverse macroblock partition scanning process as specified in subclause 6.4.2.1 is invoked with
mbPartldx as the input and the output is assigned to ( xP, yP ). For this invocation of the process in
subclause 6.4.2.1. the modification specified above m item d) of this subclause applies.

2. Inverse sub-macroblock partition scanning process as specified in subclause 6.4.2.2 is invoked with
mbPartTdx and subMbPartIdx as the inputs and the output is assigned to ( xS, yS ). For this invocation of
the process in subclause 6.4.2.2, the modifications specified above in items d) and e) of this subclause

apply.
3. The reference index predictor refldxPredL.X and the motion vector predictor mvPredLX are derived by

refldxPredLX =refldxIT.PredL.X] (xP+xS)/8, (xP+x8)/8]
mvPredLX[ ¢ | =mvILPredL.X[ (xP+xS)/4,(xP+xS)/4][c] withc=0.1 (G-106)

The bitstream shall not contain data that result in refldxPredL.X less than 0.
4, mvCntInc is set equal to (mvCntInc + 1).
—  Otherwise, the following ordered steps are specified.
1. Depending on mbType[ CurrMbAddr ], the reference index predictor refldxPredLX is derived as follows.
—  If mbType[ CurrMbAddr ] is equal to P_8x8ref0, refldxPredL.X is set equal to 0.

—  Otherwise (mbType[ CurrMbAddr | is not equal to P _8x8ref0), refldxPredL.X is set equal to
ref_idx 1X[ mbPartldx ].

2. The derivation process for luma motion vector prediction as specified in subclause 8.4.1.3 is invoked
with mbPartldx, subMbPartldx, refldxPredLX. and currfSubMbType set equal to
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subMbType[ CurrMbAddr ][ mbPartIdx ] as the inputs and the output is assigned to mvPredLX. For this
invocation of the process in subclause 8.4.1.3, the modifications specified in items a) through j) of this
subclause apply

3. mvCntlnc is set equal to (mvCntInc + 1).

For X being replaced by 0 and 1, the arrays refldxL. X, predFlagl. X, and mvLX are modified by applying the following
ordered steps.

1. When subMbPartIdx is equal to 0, the arrays refldxLX and predFlagL.X are modified by
refldxI. X[ CurrMbAddr || mbPartldx] = refldxPredLX (G-107)
predFlagLX[ CurrMbAddr J[ mbPartldx | = ( refldxPredLX <0 ? 0 : 1) (G-108)
2. The array mvLX is modified by.
mvLX][ CurrMbAddr ][ mbPartldx ][ subMbPartldx J[ ¢ | =mvPredLX[c¢] withc=0..1 (G-109)
3. When predFlagLX[ CurrMbAddr ][ mbPartIdx ] is equal to 1, base_mode flag is equal to 0, isDirectFlag is
equal to 0, and mbType[ CurrMbAddr ] is not equal to P_Skip, the array mvLX is modified by

mvLX[ CurrMbAddr ][ mbPartIdx |[ subMbPartldx |[ ¢ | +=
mvd IX[ mbPartldx ][ subMbPartldx [[c] withec=0..1 (G-110)

The array mvCnt is modified as follows.

If mbPartIdx is equal to 0 and subMbPartIdx is equal to 0, mvCnt] CurtMbAddr ] is set equal to mvCntIne.
Otherwise (mbPartIdx is greater than 0 or subMbPartldx is greater than 0), the array mvCnt is modified by

mvCnt[ CurrMbAddr | += mvCntlne (G-111)

G.8.4.1.2 SVC derivation process for luma motion vectors and reference indices for B_Skip, B Direct_16x16, and

B Direct_8x8 in NAL units with nal unit type equal to 20

Inputs to this process are

a variable mbPartIdx specifying the current macroblock partition,

a one-dimensional array fieldMbFlag with PicSizeInMbs elements specifying which macroblocks of the current
layer representation are coded as field macroblocks and which macroblocks are coded as frame macroblocks,

a one-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current layer representation,

a (PicSizeInMbs)x4 array subMbType specifying sub-macroblock types for the macroblocks of the current layer
representation,

two (PicSizeInMbs)x4 arrays predFlagl0 and predFlagll specifying prediction utilization flags for the
macroblocks of the current layer representation,

two (PicSizeInMbs)x4 arrays refldxL0 and refldxL1 specifying reference indices for the macroblocks of the
current layer representation,

two (PicSizeInMbs)x4x4x2 arrays mvL0 and mvL1 specifying motion vector components for the macroblocks of
the current layer representation.

Outputs of this process are

the reference index predictors refldxPred.0 and refldxPredL1,
the motion vector predictors mvPredL0O and mvPredL1,

the variable mvCntInc.

The variable currSubMbType is derived as follows.

If mbType[ CurrMbAddr ] is equal to B_Skip or B_Direct 16x16, currSubMbType is marked as "unspecified".
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Otherwise (mbType[ CurrMbAddr ] is equal to B_8x8 and subMbType[ CurrMbAddr ][ mbPartIdx | is equal to
B Direct 8x8), currSubMbType is set equal to B_Bi_8x8.

NOTE — The variable currSubMbType is only used for deriving the variable predPartWidth in subclause 6.4.10.7, which
specifies the partition width of the current macroblock or sub-macroblock partition for determining neighbouring partitions that
are used for motion vector prediction. Inside subclause 6.4.10.7, the variable predPartWidth is set equal to 16 when the current
macroblock is coded with macroblock type equal to B Skip or B Direct 16x16 or the current sub-macroblock is coded with
sub-macroblock type equal B Dircct 8x8. When the current subclause is invoked for a sub-macroblock coded with
sub-macroblock type equal to B_Direct 8x8 (thse current subclause is only invoked for NAL units with nal unit_type equal to
20), currSubMbType is set equal to B_Bi_8x8 in order to set the variable predPartWidth equal to 8 in subclause 6.4.10.7.

For X being replaced by 0 and 1. the reference index predictor refldxPredL.X is derived by applying the following
ordered steps.

1. The derivation process for motion data of neighbouring partitions as specified in subclanse 8.4.1.3.2 is
mvoked with mbPartIdx, subMbPartldx set equal to 0, currSubMbType, and listSuffixFlag set equal to X as
the inputs and the outputs are the reference indices refldxLXN with N being replaced by A, B. and C. For this
invocation of the process in subclause 8.4.1.3.2, the modifications specified in items a) through j) of subclause
G.8.4.1.1 apply.

2. The reference index predictor refldxPredLX is derived by

refldxPredLX = MinPositive( refldxL.XA, MinPositive( refldxXLXB, refldx.XC) ) (G-112)

with

. . Min(x.y) if x>=0and y>=0
MinPositive( X, y) = .
Max(x,y) otherwise G-113)

When both reference index predictors refldxPredL0 and refldxPredL1 are less than 0, refldxPredL.0 and refldxPredL1
are set equal to 0.

For X being replaced by 0 and 1, the motion vector predictor mvPredL.X is derived as follows.

If refldxPredLX is greater than or equal to 0, the derivation process for luma motion vector prediction as specified
in subclause 8.4.1.3 is invoked with mbPartTdx, subMbPartIdx set equal to 0, refldxPredLX, and currSubMbType
as the mputs and the output is assigned to mvPredLX. For this invocation of the process in subclause 8.4.1.3, the
modifications specified in items a) through j) of subclause G.8.4.1.1 apply.

Otherwise, both components of the motion vector mvPredLX are set equal to 0.

The variable mvCntlnc is derived as specified by the following ordered steps.

1. mvCntInc is set equal to 0.
2. When refldxPredL0 is greater than or equal to 0, mvCntInc is set equal to (mvCntlne + 1).
3. When refldxPredL1 is greater than or equal to 0, mvCntInc is set equal to (mvCntInc + 1).

G.8.4.2 SVC decoding process for Inter prediction samples

Inputs to this process are

a variable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,
a variable mbType specifying the macroblock type for the current macroblock,
a list subMbType with 4 elements specifying the sub-macroblock types for the current macroblock,

two lists predFlagl0 and predFlagl.l with 4 elements specifying prediction utilization flags for the current
macroblock,

two lists refIdx.0 and refldxI.1 with 4 elements specifying reference indices for the current macroblock,
two 4x4x2 arrays mvL0 and mvL1 specifying motion vectors components for the current macroblock,

a one-dimensional amray reflayerFieldMbFlag with ReflayerPicSizelnMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.
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— a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying macroblock types for
the macroblocks of the reference layer representation,

—  the reference picture lists refPicList0 and refPicListl (when available),
—  a(PicWidthInSamples; )x(PicHeightInSamples; ) array picSamples; of luma sample values,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplesc,
and picSamplesc, of chroma sample values.

Outputs of this process are
— amodified version of the array of luma sample values picSamples; .

—  when ChromaArrayType is not equal to 0, modified versions of the two arrays of chroma sample values
picSamplesc, and picSamplesc,.

For all processes specified in clauses 6 or 8 that are invoked from the process specified in this subclause or a child
process of the process specified in this subelause, the following modifications apply.

a) In subclauses §.4.3, 8§4.14, and 8.42.1, the cwrent macroblock is freated as field macroblock when
fieldMbFlag is equal to 1, and it is treated as frame macroblock when fieldMbFlag is equal to 0. When
field pic_flag is equal to 0 and the current macroblock CurrMbAddr is a field macroblock, its parity is equal
to top when (CurrMbAddr % 2) is equal to 0 and its parity is equal to bottom when (CurrMbAddr % 2) is
equal to 1.

b) In subclauses 8.4.3 and 8.4.2.1, any occurrence of RefPicList0 or RefPicListl is replaced with refPicListO or
refPicListl, respectively, with refPicList0 and refPicList] being the reference picture lists specified as inputs
to this subclause.

c) In subclause 8.4.1.4, the reference picture referred by refldxLX is specified by refPicListX][ refldxI.X | with
refPicList0 and refPicList] specified as inputs to this subclause.

d) Insubclauses 8.4.2.2.1 and 8.4.2.2.2, any occurrence of mb_field decoding_flag is replaced by fieldMbFlag.
Let predMby be a 16x16 array of luma prediction samples for the macroblock mbAddr.

When ChromaArrayType is not equal to 0, let predMbe, and predMbe, be two (MbWidthC)x(MbHeightC) arrays of
chroma prediction samples for the macroblock mbAddr.

The variable isDirectFlag is derived as follows.
—  Ifany of the following conditions is true, isDirectFlag is set equal to 1.
—  mbType is equal to B _Skip or B Direct 16x16
—  mbType is equal to B_8x8 and subMbType[ mbPartldx ] is equal to B_Direct 8x8
—  Otherwise, 1sDirectFlag is set equal to 0.
The variable numMbPart is derived as follows.

—  If mbType is equal to B _Skip or B Direct 16x16 and DQId is equal to 0 (nal umit type 1s not equal to 20),
numMbPart is set equal to 4.

—  Otherwise, if mbType is equal to B_Skip or B _Direct 16x16 (and DQId is greater than 0 and nal unit type is
equal to 20), numMbPart is set equal to 1.

—  Otherwise (mbType is not equal to B Skip or B Direct 16x16), numMbPart is set equal to
NumMbPart{ mbType ).

The macroblock partition index mbPartldx proceeds over the values 0..(numMbPart—1), and for each value of
mbPartldx the following ordered steps are specified.

1. The SVC derivation process for prediction weights as specified in subclause G.8.4.2.1 is invoked with
fieldMbFlag, refldxLO[ mbPartldx ], refldxL.1[ mbPartTdx ], predFlagL.0[ mbPartldx ],
predFlagL.1[ mbPartIdx ], refPicList0, and refPicList] (when available) as inputs and the outputs are assigned
to logWDy, Wor, Wir. Ogr, 01r. and when ChromaArrayType 1s not equal to 0, logWDc. Wyc. Wic. Ogc, 01c With
C being replaced by Cb and Cr.

2. The luma location ( XP, yP ) is derived as follows.
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—  If mbType is equal to B_Skip or B _Direct_16x16, xP is set equal to (8 * ( mbPartldx % 2 )) and yP is set
equal to (8 * ( mbPartTdx / 2 )).

—  Otherwise (mbType i1s not equal to B_Skip or B Direct 16x16), the inverse macroblock partition
scanning process as specified in subclause 6.4.2.1 is invoked with mbPartIdx as the input and the output
is assigned to (xP,yP). For this invocation of the process in subclause 6.4.2.1, any occurrence of
mb_type is replaced by mbType.

The variable numSubMbPart is derived as follows.

—  If isDirectFlag is equal to 1 and DQId is equal to 0 (nal unit_type is not equal to 20), numSubMbPart is
set equal to 4.

—  Otherwise, if isDirectFlag 1s equal to 1 (and DQId is greater than O and nal unit type is equal to 20),
numSubMbPart is set equal to 1.

—  Otherwise  (isDirectFlag is equal to 0), mumSubMbPart is set equal to
NumSubMbPart( subMbType[ mbPartldx ])

The sub-macroblock partition index proceeds over values 0..(numSubMbPart— 1), and for each value of
subMbPartIdx the following ordered steps are specified.

a.  The variables partWidth and partHeight are derived as follows.

—  IfisDirectFlag is equal to 1 and DQId is equal to 0 (nal unit_type is not equal to 20), partWidth and
partHeight are set equal to 4.

—  Otherwise, if isDirectFlag is equal to 1 (and DQId is greater than 0 and nal unit_type is equal to 20),
the following applies.

—  IfmbType is equal to B_Skip or B_Direct 16x16, partWidth and partHeight are set equal to 16.

—  Otherwise (mbType is equal to B_8x8 and subMbType[ mbPartldx ] is equal to B_Direct 8x8),
partWidth and partHeight are set equal to 8.

—  Otherwise (isDirectFlag is equal to 0), the following applies.
—  IfmbType is not equal to P_8x8, P_8x8ref0, or B_8x8, partWidth and partHeight are derived by

partWidth = MbPartWidth( mbType ) (G-114)

partHeight = MbPartHeight( mbType ) (G-115)

—  Otherwise (mbType is equal to P_8x8, P_8x8ref0, or B_8x8), partWidth and partHeight are
derived by

partWidth = SubMbPartWidth( subMbType[ mbPartldx | ) (G-116)

partHeight = SubMbPartHeight( subMbType[ mbPartldx | ) (G-117)

b. When ChromaArrayType is not equal to 0, the variables partWidthC and partHeightC are derived by

partWidthC = partWidth / SubWidthC (G-118)
partHeightC = partHeight / SubWidthC (G-119)

¢. For X being replaced by 0 and 1. when ChromaArrayType is not equal to 0 and predFlagL. X[ mbPartIdx ]
is equal to 1, the derivation process for chroma motion vectors as specified in subclause 8.4.1.4 is invoked
with mvLX[ mbPartIdx ][ subMbPartIdx | and refldxL.X[ mbPartIdx ] as the inputs and the output is the
chroma motion vector mvCLX. For this invocation of the process in subclause 8.4.1.4, the modifications
specified above in items a) and c) of this subclause apply.

d. The decoding process for Inter prediction samples as specified in subclause 8.4.2 is invoked with
mbPartldx, subMbPartIdx, partWidth and partHeight, partWidthC and partHeightC (if available), luma
motion vectors mvL0[ mbPartldx ][ subMbPartldx | and mvL1[ mbPartIdx ][ subMbPartldx ]. chroma
motion vectors mvCL0 and mvCL1 (if available), reference indices refldx.O[ mbPartldx] and
refIdxL.1[ mbPartIdx ], prediction utilization flags predFlagL0[ mbPartIdx | and predFlagL.1[ mbPartIdx ]
as well as variables for weighted prediction logWDy. Wqr, Wiz, 011, 0gr, and when ChromaArrayType is
not equal to 0, logWDc, wyc, Wic. 01¢, and ogc (with C being replaced by Cb and Cr) as the mputs and the
outputs are a (partWidth)x(partHeight) array predPart; of luma prediction samples and, when
ChromaArrayType is not equal to 0, two (partWidthC)x(partHeightC) arrays predPartg, and predPartc, of
chroma prediction samples. For this invocation of the process in subclause 8.4.2, the modifications
specified above in items a), b), and d) of this subclause apply.
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e. The luma location ( xS, ¥S ) is derived as follows.

—  If mbType is not equal to B_8x8 or subMbType[ mbPartldx | is equal to B_Direct 8x8, xS is set
equal to (4 * ( subMbPartIdx % 2 )) and yP is set equal to (4 * ( subMbPartIdx / 2 )).

—  Otherwise (mbType is equal to B_8x8 and subMbType[ mbPartldx ] is not equal to B_Direct 8x8),
the inverse sub-macroblock partition scanning process as specified in subclause 6.4.2.2 is invoked
with mbPartldx and subMbPartldx as the inputs and the output is assigned to (xS, yS ). For this
invocation of the process in subclause 6.4.2.2, any occurrence of mb type is replaced by mbType
and any occurrence of sub_mb_type is replaced by subMbType.

f.  Forx=0..(partWidth — 1) and y = 0..(partHeight — 1), the 16x16 array predMby is modified by
predMby [ xP + xS +x, yP +yS +y ] = predPart; [ x, v ] (G-120)
g. When ChromaAsrayType is not equal to 0, for x = 0..(partWidthC — 1) and y = 0..(partHeightC — 1), the
(MbWidthC)x(MbHeightC) arrays predMbg, and predMbyg, are modified by
predMbgy[ ( xP +xS ) / SubWidthC +x, ( yP +yS ) / SubHeightC + y | = predPartc,[ x. v ] (G-121)
predMbg,[ ( xP + xS ) / SubWidthC + x, ( yP + yS ) / SubHeightC +y | = predPartc| x. y | (G-122)

When base_mode flag is equal to 1, quality id is equal to 0, MbaffFrameFlag is equal to 0, RefLayerMbaffFrameFlag
is equal to 0, and RestrictedSpatialResolutionChangeFlag is equal to 0, the intra-inter prediction combination process
specified in subclause G.8.4.2.2 is invoked with fieldMbFlag, reflayerFieldMbFlag, refLayerMbType, predMby,
picSamplesy, and, when ChromaArrayType is not equal to 0. predMbgy,, predMbyg,, picSamplesq,, and picSamplesc, as
the inputs, and the outputs are a modified version of predMby and, when ChromaArrayType is not equal to 0, modified
versions of predMbg, and predMbg,.

The picture sample array construction process as specified in subclause G.8.5.4.1 is invoked with fieldMbFlag,
predMby, picSamples;, and, when ChromaArrayType is not equal to 0, predMbg,, predMbg, picSamplesc,, and
picSamplesc, as the inputs and the outputs are a modified version of picSamples; and, when ChromaArrayType is not
equal to 0, modified versions of picSamplesc,, and picSamplesc,.

G.8.4.2.1 SVC derivation process for prediction weights

Inputs to this process are

—  avariable fieldMbFlag specifying whether the current macroblock 1s a field or a frame macroblock.
—  the reference indices refldx.0 and refldxI.1 for the current macroblock partition,

—  the prediction list utilization flags predFlagL.0 and predFlagL1 for the current macroblock partition,
—  the reference picture lists refPicList0 and refPicListl (when available).

Outputs of this process are

—  variables for weighted prediction of luma samples logWDy, Wqr, Wiz, Ogr, 011

—  when ChromaArrayType is not equal to 0 (monochrome), variables for weighted prediction of chroma samples
logWD¢, Woc. Wic, Ooc. 01c With C being replaced by Cb and Cr.

Depending on base pred weight table flag the following applies.

— If base_pred weight table flag is equal to 0, the derivation process for prediction weights as specified in
subclause 8.4.3 is invoked with refldxL0, refldx.1, predFlagL0, and predFlagl.1l as inputs and the outputs are
assigned to logWDy, Wor, Wiz, 0gr, O1r. and when ChromaArrayType is not equal to 0, logWD¢, Woc, Wic, Opc, O1c
with C being replaced by Cb and Cr. For this invocation of the process in subclause 8.4.3, the modifications
specified in items a) and b) of subclause G.8.4.2 apply.

—  Otherwise (base pred weight table flag is equal to 1), for X being replaced by 0 and 1, the following ordered
steps are specified.

1. Let baseSlice be any slice of the layer representation with DQId equal to the value of ref layer dq id.

2. Let refLayerLumaLogWD, aRefLayerLumaWeightLX[], and aReflLayerLumaOffsetLX[] be wvariables
that are set equal to the values of the syntax elements luma log2 weight denom, luma weight 1X[]. and
luma_offset 1X]], respectively, of baseSlice.
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3. When ChromaArrayType is not equal to 0, let refLayerChromalogWD, aRefLayerChromaWeightLX[][].
and aRefLayerChromaOffsetLX[][] be variables that are set equal to the values of the syntax elements
chroma log2 weight denom, chroma weight I1X[], and chroma offset IX[], respectively, of baseSlice.

4. The variable refldxLXWP is derived as follows
—  If MbaffFrame is equal to 1 and fieldMbFlag 1s equal to 1,

refldXLXWP = refldxLX >> 1 (G-123)

—  Otherwise (MbaffFrameFlag is equal to 0 or fieldMbFlag is equal to 0),

refldxLXWP = refldxL.X (G-124)

5. The variables logWDy, Wxy. oxy are derived by

logWDy = baseLumaLogWD (G-125)
Wxy = aRefLayerLumaWeightLX][ refldxLXWP ] (G-126)
Oxy = aRefLayerLumaOffsetLX][ refldxLXWP ] * ( 1 << ( BitDepthy — 8 ) ) (G-127)

6. When ChromaArrayType is not equal to 0, the variables logWD¢. Wxc. oxc (With C being replaced by Cb
and Cr and iCbCr = 0 for Cb and iCbCr =1 for Cr) are derived by

logWD¢ = baseChromalLogWD (G-128)
Wxc = aRefLayerChromaWeightLX[ refldxTLXWP ][ iCbCr ] (G-129)
oxc = aRefLayerChromaOffsetL X[ refldxLXWP ][ iCbCr ] * ( 1 << ( BitDepthc -8 ) ) (G-130)

7. When base pred weight table flag is equal to 1 and predFlagl.0 and predFlagl.l are equal to 1, the
following constraint shall be obeyed for C equal to L and, when ChromaArrayType is not equal to 0, Cb
and Cr

-128 <=woc + wic <= ( (logWDc == 7)? 127 : 128) (G-131)

G.8.4.2.2 Intra-inter prediction combination process

Inputs to this process are

a variable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

a one-dimensional array reflayerFieldMbFlag with ReflayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.,

a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying macroblock types for
the macroblocks of the reference layer representation,

a 16x16 array predMb; of luma inter prediction samples for the current macroblock,
a (PicWidthInSamples; )x(PicHeightInSamples; ) array picSamples; of luma sample values,

when ChromaArrayType is not equal to 0, two (MbWidthC)x(MbHeightC) arrays predMbe, and predMbe, of
chroma prediction samples for the macroblock mbAddr,

when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplescsy
and picSamplesc, of chroma sample values.

Outputs of this process are

a modified version of the array predMby of luma prediction samples for the macroblock mbAddr,

when ChromaArrayType is not equal to 0, modified versions of the two arrays predMbg, and predMbg, of chroma
prediction samples for the macroblock mbAddr.

Let predMbTemp; be a 16x16 array and, when ChromaArrayType is not equal to 0, let predMbTempe, and
predMbTempc, be two (MbWidthC)x(MbHeightC) arrays. The macroblock sample array extraction process as specified
in subclause G.8.5.4.2 is invoked with fieldMbFlag, picSamples;. and when ChromaArrayType is not equal to 0,
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picSamplesc, and picSamplese, as the inputs and the outputs are assigned to predMbTemp;, and when
ChromaArrayType is not equal to 0, predMbTempgy, and predMbTempc,.

For x proceeding over the values 0..15 and y proceeding over the values 0..15, the following ordered steps are specified.

1. The derivation process for reference layer macroblocks as specified in subclause G.6.1 is invoked with ( %, y ),
fieldMbFlag, reflayerFieldMbFlag, and reflLayerMbType as the mputs and the outputs are assigned to
mbAddiReflLayer and ( xRef, yRef ).

2. When refLayerMbType[ mbAddrReflLayer] is equal to I PCM, I 16x16, I 8x8, I 4x4, or I BL, the
following applies.

a. The prediction luma sample predMby [ x, y ] 1s modified by

predMby[ x, y ] = predMbTempr [ . y ] (G-132)

b. When ChromaArrayType is not equal to 0, (x % SubWidthC) is equal to 0, and (y % SubHeightC) is
equal to 0, the prediction chroma sample predMbgy[ x, v ] and predMbg,[ %, y ] are modified by

predMbcy| x. y ] = predMbTempey[ x. v ] (G-133)
predMbc x. y ] = predMbTempe,| x. v | (G-134)

G.8.5 SVC transform coefficient decoding and sample array construction processes

Subclause G.8.5.1 specifies the transform coefficient scaling and refinement process.

Subclause G.8.5.2 specifies the transform coefficient level scaling process prior to transform coefficient refinement.
Subclause G.8.5.3 specifies the residual construction and accumulation process.

Subclause G.8.5.4 specifies the sample array accumulation process.

Subclause G.8.5.5 specifies the sample array re-initialisation process.

G.8.5.1 Transform coefficient scaling and refinement process
Inputs to this process are

—  a variable refinementFlag specifying whether the transform coefficients for the current macroblock are combined
with the existent transform coefficients for the current macroblock, which were obtained from the reference layer
representation,

— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  avariable cTrafo specifying the transform type,

—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,

—  a list of transform coefficient level values tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements.
Outputs of this process are

— ameodified version of the list sSTCoeff,

— amodified version of the list tCoeffLevel.

The scaling functions and, when ChromaArrayType 1s not equal to 0, the chroma quantisation parameters QP'c, and
QP'c, are derived by invoking the derivation process for chroma quantisation parameters and scaling function as
specified in subclause 8.5.8.

When refinementFlag is equal to 0, all (256 + 2 * MbWidthC * MbHeightC) elements of the lists sTCoeff and
tCoetflevel are set equal to 0.

The refinement process for luma transform coefficients as specified in subclause G.8.5.1.1 is invoked with fieldMbFlag,
cTrafo, sTCoeff, and tCoeffLevel as the inputs and the outputs are modified versions of the lists sTCoeff and
tCoeffLevel.

When ChromaArrayType is not equal to 0. the refinement process for chroma transform coefficients as specified in
subclause G.8.5.1.2 is invoked with fieldMbFlag, ¢Trafo, sTCoeff, and tCoefflevel as the inputs and the outputs are
modified versions of the lists sTCoeft and tCoeffLevel.
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G.8.5.1.1 Refinement process for luma transform coefficients or chroma transform -coefficients with

ChromaArrayType equal to 3

Inputs to this process are

a variable iYCbCr specifying the colour component (when present),

a variable fieldMUbFlag specifying whether the current macroblock is a field or a frame macroblock,

a variable cTrafo specifying the transform type,

a list of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,

a list of transform coefficient level values tCoefflevel with (256 + 2 * MbWidthC * MbHeightC) elements.

Outputs of this process are

a modified version of the list sTCoeff,

a modified version of the list tCoefflevel.

When 1YCbCr is not present as input to this subclause, it is inferred to be equal to 0.

Depending on iYCbCr, the variables bitDepth, qP. cO, coefflLevel, coefflLevel8x8, coeffDCLevel, and coeffACLevel
are derived as follows.

If iYCbCr 1s equal to 0, bitDepth is set equal to BitDepthy, qP is set equal to QP'y, cO is set equal to 0, coeffl.evel
is set equal to Lumalevel., coefflevel8x8 is set equal to Lumalevel8x8. coeffDCLevel is set equal to
Intral6x16DCLevel, and coeffACLevel is set equal to Intral 6x16ACLevel.

Otherwise, if iYCbCr is equal to 1, bitDepth is set equal to BitDepthc, qP is set equal to QP'w,, cO is set equal
to 256, coeffLevel is set equal to CbLevel, coefflLevel8x8 is set equal to CbLevel8x8, coeffDCLevel is set equal to
CblIntral 6x16DCLevel, and coeffACLevel is set equal to CbIntral 6x16ACLevel.

Otherwise (iYCbCr is equal to 2), bitDepth is set equal to BitDepthe, qP is set equal to QP'c,, cO is set equal to
(256 + MbWidthC * MbHeightC), coeffLevel is set equal to CrLevel, coeffLevel8x8 is set equal to CrLevel8x8,
coeffDCLevel is set equal to CrIntral6x16DCLevel, and coeffACLevel is set equal to CrIntral 6x16ACLevel.

Depending on cTrafo, the following applies.

If cTrafo is equal to T PCM, the assignment process for luma transform coefficient values or chroma transform
coefficient values with ChromaArrayType equal to 3 for I PCM macroblocks as specified in subclause G.8.5.1.1.1
is invoked with iYCbCr, sTCoeff, and tCoeffLevel as the inputs and the outputs are modified versions of sTCoeff
and tCoeffl evel.

Otherwise, if cTrafo is equal to T 4x4, the refinement process for transform coefficients of residual 4x4 blocks as
specified in subclause G.8.5.1.1.2 is invoked with fieldMbFlag, bitDepth, qP, cO, coefflLevel, sTCoeff, and
tCoeffLevel as the inputs and the outputs are modified versions of the lists sTCoeff and tCoeffLevel.

Otherwise, if cTrafo is equal to T 8x8, the refinement process for transform coefficients of residual 8x8 blocks as
specified in subclause G.8.5.1.1.3 is mvoked with fieldMbFlag, bitDepth, P, cO, coefflLevel8x8, sTCoeff, and
tCoeffLevel as the inputs and the outputs are modified versions of the lists sTCoeff and tCoeffLevel.

Otherwise (cTrafo is equal to T _16x16), the refinement process for transform coefficients of Intra 16x16
macroblocks as specified in subclause G.8.5.1.1.4 is invoked with fieldMbFlag, bitDepth, qP, cO, coeffDCLevel,
coeffACLevel, coefflevel8x8, sTCoeff, and tCoefflevel as the mputs and the outputs are modified versions of the
lists sTCoeff and tCoeffLevel.

G.8.5.1.1.1 Assignment process for lnma transform coefficient values or chroma transform coefficient values
with ChromaArrayType equal to 3 for I PCM macroblocks

Inputs to this process are

a variable iYCbCr specifying the colour component,
a list of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,
a list of transform coefficient level values tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements.

Outputs of this process are

a modified version of the list sTCoeff,

a modified version of the list tCoefflevel.
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Depending on iYCbCr, the variables cO, cListOffset and pcmSample are derived by

cO = {YCbCr * 256
cListOffset = (iYChCr == 0 2 0 : (iYCbCr—1)*256) (G-135)
pemSample = (1YCbCr == 0 ? pem luma samples : pcm chroma samples ) (G-136)

When base_mode_flag is equal to 0, the lists tCoeffLevel and sTCoeff are modified by
tCoefflevel[ cO+k]=0 with k =0..255 (G-137)

sTCoeff] cO + k ] = pcmSample[ cListOffset + k] withk=0.255 (G-138)

G.8.5.1.1.2 Refinement process for transform coefficients of residual 4x4 blocks

Inputs to this process are

—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  avariable bitDepth specifying the bit depth,

— avariable gP specifying the quantisation parameter value,

—  avariable cO specifying the first coefficient index in the list of scaled transform coefficient values sTCoeff and in
the list of transform coefficient values tCoeffLevel,

—  avariable coeffl evel representing Lumal evel, CbLevel, or CrLevel,
—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,
—  a list of transform coefficient level values tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements.

Outputs of this process are

—  amodified version of the list sTCoeff,

—  amodified version of the list tCoeffLevel.

Depending on tcoeff level prediction flag, the following applies.

—  Iftcoeff level prediction flag is equal to 1, the list sTCoeff is modified by
sTCoeff[ cO+k ] =0 with k = 0..255 (G-139)

—  Otherwise (tcoeff level prediction flag is equal to 0), the list tCoeffLevel is modified by
tCoefflLevel[ cO+k]=0 withk=0.255 (G-140)

For each residual 4x4 block indexed by c4x4BIkIdx = 0..15, the following ordered steps are specified.

1.

452

The inverse scanning process for transform coefficients as specified in subclause 8.5.6 is invoked with
coeffl evel[ c4x4BlkIdx | as the input and the outputs are transform coefficient level values as a 4x4 array ¢
with elements c;. For this invocation of the process in subclause 8.5.6, the current macroblock is treated as
field macroblock when fieldMbFlag is equal to 1, and it is treated as frame macroblock when fieldMbFlag is
equal to 0.

The list tCoefflevel and the 4x4 array c are modified by
tCoeffLevel[ cO+ 16 * c4x4Blkldx +4 *i+j]+=¢; withi.j=0.3 (G-141)

¢ = tCoefflLevel[ cO + 16 * c4x4BIkIdx +4 * i+ ] withi,j =0.3 (G-142)

The scaling process for residual 4x4 blocks as specified in subclause 8.5.11.1 i1s invoked with bitDepth, P,
and the 4x4 array c as the inputs and the outputs are scaled transform coefficient values as a 4x4 array d with
elements dy. For this invocation of the process in subclause 8.5.11.1, the array c is treated as not relating to a
luma residual block coded using the Intra 16x16 prediction mode and as not relating to a chroma residual
block.

The list sTCoeff is modified by
sTCoeff] cO + 16 * c4x4BIkIdx + 4 * i+ | +=dj withi, j=0.3 (G-143)
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The bitstream shall not contain data that result in any element sTCoeff] cO +k ] with k= 0..255 that exceeds the range
of integer values from —20 " PPP® 20 +8MDPR)_} 4 clusive.

The bitstream shall not contain data that result in any element tCoeffLevel[ cO +k | with k= 0..255 that exceeds the
range of integer values from —20 "D 1o 204Dt 7 nolusive.

G.8.5.1.1.3 Refinement process for transform coefficients of residual 8x8 blocks

Inputs to this process are

—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,
—  avariable bitDepth specifying the bit depth,

— avariable qP specifying the quantisation parameter value,

—  avariable cO specifying the first coefficient index in the list of scaled transform coefficient values sTCoeff and in
the list of transform coefficient values tCoeffLevel,

—  avariable coeffl evel8x8 representing Lumal evel8x8, CbLevel8x8. or CrLevel8x8,
—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,
—  a list of transform coefficient level values tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements.
Outputs of this process are
—  amodified version of the list sTCoeff,
—  amodified version of the list tCoeffLevel.
Depending on tcoeff level prediction flag, the following applies.
—  Iftcoeff level prediction flag is equal to 1, the list sTCoeff is modified by
sTCoeff[ cO+k]=0 with k =0..255 (G-144)

—  Otherwise (tcoeff level prediction flag is equal to 0), the list tCoeffLevel is modified by
tCoefflLevel[ cO+k]=0 withk=0.255 (G-145)

For each residual 8x8 block indexed by c8x8BlkIdx = 0..3, the following ordered steps are specified.

1. The inverse scanning process for 8x8 transform coefficients as specified in subclause 8.5.7 is invoked with
coefflLevel8x8[ ¢8x8BlkIdx | as the input and the outputs are transform coefficient level values as an 8x8
array ¢ with elements ¢j. For this invocation of the process in subclause 8.5.7, the current macroblock is
treated as field macroblock when fieldMbFlag is equal to 1, and it is treated as frame macroblock when

fieldMbFlag 1s equal to 0.
2. The list tCoeffLevel and the 8x8 array c are modified by
tCoeffLevel[ cO+ 64 * c8x8Blkldx +8 ¥1+j]+=c5 withi j=0.7 (G-146)
¢ = tCoeffLevel[ cO + 64 * c8x8BlkIdx + 8 *i+j]  withi, j=0.7 (G-147)

3. The scaling process for residual 8x8 blocks as specified in subclause 8.5.12.1 is invoked with bitDepth, P,
and the 8x8 array c as the inputs and the outputs are scaled transform coefficient values as an 8x8 array d with
elements dj;.

4. The list sTCoeff is modified by
sTCoeff] cO + 64 * c8x8BlkIdx + 8 ¥ i +j ] +=dj with1,j=0.7 (G-148)
The bitstream shall not contain data that result in any element sTCoeff] cO +k ] with k = 0..255 that exceeds the range
of integer values from —20 ~PP® o 20 +BDPE)_1 nclusive.

The bitstream shall not contain data that result in any element tCoeffLevel[ cO +k | with k= 0..255 that exceeds the
range of integer values from —27 %Dt o 20 *bitDepth) 1 jpclysive,

G.8.5.1.1.4 Refinement process for transform coefficients of Intra_16x16 macroblocks

This process is only invoked when base_mode_flag is equal to 0 or tcoeff level prediction flag is equal to 1.
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Inputs to this process are

a variable fieldMbFlag specifying whether the cuurent macroblock is a field or a frame macroblock.

a variable bitDepth specifying the bit depth,

a variable qP specifying the quantisation parameter value,

a variable cO specifying the first coefficient index in the list of scaled transform coefficient values sTCoeff and in
the list of transform coefficient values tCoeffLevel,

a variable coeffDCLevel representing Intral6x16DCLevel, CbIntral6x16DCLevel, or CrIntral 6x16DCLevel,

a variable coeffACLevel representing Intral6x16ACLevel, CbIntral6x16ACLevel, or CrIntral 6x16ACLevel,

a variable coeffLevel representing LumaLevel, CbLevel, or CrLevel,

a list of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,

a list of transform coefficient level values tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements.

Outputs of this process are

a modified version of the list sTCoeff,

a modified version of the list tCoefflevel.

NOTE 1 — When tcoeff level prediction flag is equal to 0, this subclause is always invoked as part of an invocation of
subclause G.8.5.1 with refinementFlag equal to 0, in which case all elements of the list tCoefflevel are set equal to 0 before
invoking this subclause.

For the DC transform coefficients of all residual 4x4 blocks, the following ordered steps are specified.

1.

Depending on base_mode_flag. the 4x4 array ¢ with elements c; is derived as follows.

—  If base_mode flag is equal to 0, the inverse scanning process for transform coefficients as specified in
subclause 8.5.6 is invoked with coeffDCLevel as the mput and the outputs are DC transform coefficient
level values for all residual 4x4 blocks as a 4x4 array ¢ with elements c;. For this invocation of the
process in subclause 8.5.6, the current macroblock is treated as field macroblock when fieldMbFlag is
equal to 1, and it is treated as frame macroblock when fieldMbFlag is equal to 0.

—  Otherwise (base mode flag is equal to 1), the 4x4 array ¢ with elements ¢; containing DC transform
coetficient level values is derived by

cj=coeffLevel[ 8 * (i/2)+4* (j/2)+2*(i%2)+(j%2)][0] withi,j=0.3  (G-149)

The list tCoeffl evel and the 4x4 array c are modified by
tCoeffLevel cO+ 128 * (1/2)+64* (j/2)+32*(1%2)+16*(j%2)]+=c;
withi.j=0.3 (G-150)

¢y =tCoeffLevel[ cO + 128 * (i/2)+ 64 % (j/2)+32*(i%2)+16*(]%2)]
withi,j=0.3  (G-151)

The scaling and transformation process for DC transform coefficients for Intra 16x16 macroblock type as
specified in subclause 8.5.9 is invoked with bitDepth, qP, and ¢ as the inputs and the output is the 4x4 array d
with elements d;; representing scaled DC transform coefficient values for all residual 4x4 blocks.

The list sTCoeff is modified by

STCoeff cO+ 128 * (i/2)+64 % (j/2)+32%(i%2)+16*(j%2)]=d;
withi,j=0.3  (G-152)

For each residual 4x4 block indexed by c4x4BlkIdx = 0..15, the following ordered steps are specified.

454

1.

Depending on base_mode_flag, the variable c4x4List, which is a list of 16 entries, is derived as follows.
—  Ifbase mode flag is equal to 0, the following applies.
cAx4Llistf k]=(k == 0 ? 0 : coeffACLevel[ c4x4BlkIdx J[k—-1]) withk=0.15 (G-153)

—  Otherwise (base mode flag is equal to 1), the following applies.
cAx4Listf k]=(k == 0 ? 0 : coeffLevel[ c4x4BIkIdx [k ]) withk=0.15 (G-154)
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2. The inverse scanning process for transform coefficients as specified in subclause 8.5.6 is invoked with
c4x4List as the input and the outputs are transform coefficient level values as a 4x4 array e with elements e;;.
For this invocation of the process in subclause 8.5.6, the current macroblock is treated as field macroblock
when fieldMbFlag is equal to 1, and it is treated as frame macroblock when fieldMbFlag is equal to 0.

3. The list tCoeffLevel and the 4x4 array e are modified by
tCoeffLevel[ cO + 16 * c4x4BlkIdx + 4 ¥i+j ] +=¢; withi,j=0.3andi+j>0 (G-155)

g5 = tCoeffLevel cO + 16 * c4x4Blkldx +4 ¥ i+ | with1,j=0.3andi1+j=>0 (G-156)

4. The scaling process for residual 4x4 blocks as specified in subclause 8.5.11.1 is invoked with bitDepth, gP,
and the 4x4 array e as the inputs and the outputs are scaled transform coefficient values as a 4x4 array d with
elements dj;. During the process in subclause 8.5.11.1, the array e is treated as relating to a luma residual block
coded using the Intra 16x16 prediction mode.

5. The list sTCoeff is modified by
sTCoeff[ cO + 16 * c4x4BIkIdx + 4 *i+j]=dy withi,j=0.3 andi4+j>0 (G-157)

NOTE 2 — The elements tCoeffLevel[ cO + 16* c4x4BlkIdx ] and sTCoefi] cO + 16* c4x4BlkIdx ] are not modified
during the process for a residual 4x4 block with index c4x4BlkIdx.

The bitstream shall not contain data that result in any element tCoeffLevell cO+ 16*b+k] with b=0..15 and
k= 1..15 that exceeds the range of integer values from —2 ***PF® tg 27 *P0P®)_) inclusive.

NOTE 3 — The elements tCoeffLevel[ cO+ 16*b ] with b=0..15 can exceed the range of integer values from —20 Pt
to 2(’?+hth:th_1, inclusive.

G.8.5.1.2 Refinement process for chroma transform coefficients

Inputs to this process are

—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

— avariable cTrafo specifying the transform type,

—  a list of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,
— alist of transform coefficient level values tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements.
Outputs of this process are

— amodified version of the list sSTCoeff,

—  amodified version of the list tCoefflevel.

For both chroma components indexed by iCbCr = 0..1, the following applies.

—  If ChromaArrayType is equal to 1 or 2, the following applies.

—  If cTrafo is equal to T PCM, the assignment process for chroma transform coefficient values for I PCM
macroblocks as specified in subclause G.8.5.1.2.1 is invoked with iCbCr, sTCoeff, and tCoeffLevel as the
inputs and the outputs are modified versions of sTCoeff and tCoeffl evel.

—  Otherwise (cTrafo is not equal to T PCM), the refinement process for chroma transform coefficients with
ChromaArrayType equal to 1 or 2 as specified in subclause G.8.5.1.2.2 is invoked with iCbCr, fieldMbFlag,
sTCoeff, and tCoefflLevel as the inputs and the outputs are modified versions of the lists sTCoeff and
tCoeffLevel.

—  Otherwise (ChromaArrayType is equal to 3), the refinement process for luma transform coefficients or chroma
transform coefficients with ChromaArrayType equal to 3 as specified in subclause G.8.5.1.1 is invoked with
iYCDCr set equal to (1 +iCbCr), fieldMbFlag, cTrafo, sTCoeff, and tCoeffLevel as the inputs and the outputs are
modified versions of the lists sTCoeff and tCoeffLevel.

G.8.5.1.2.1 Assignment process for chroma transform coefficient values for I PCM macroblocks

Inputs to this process are

—  avariable iCbCr specifying the chroma component,

—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,

—  a list of transform coefficient level values tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements.
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Outputs of this process are
— amodified version of the list sTCoeff,
—  amodified version of the list tCoeffLevel.
The variable numC is set equal to (MbWidthC * MbHeightC) and the variable ¢CO is set equal to (iCbCr * numC).
When base_mode_flag is equal to 0, the lists tCoeffLevel and sTCoeff are modified by
tCoefflLevel] 256 +cCO+k]=0 with k =0..(numC — 1) (G-158)

sTCoeff] 256 + cCO +k ] =pcm_sample chromal cCO+k] withk =0..(aumC - 1) (G-159)

G.8.5.1.2.2 Refinement process for chroma transform coefficients with ChromaArrayType equal to 1 or 2
This process is only invoked when ChromaArrayType is equal to 1 or 2.

Inputs to this process are

— avariable iCbCr specifying the chroma component,

— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,

—  alist of transform coefficient level values tCoeffl evel with (256 + 2 * MbWidthC * MbHeightC) elements.
Outputs of this process are

—  amodified version of the list sTCoeff,

— amodified version of the list tCoeffLevel.

The variables nW, nH, numB, ¢O, and qP are derived by

oW  =MbWidthC / 4 (G-160)
nH =MbHeightC /4 (G-161)
numB =W * nH (G-162)
cO =256+ (iCbCr * MbWidthC * MbHeightC ) (G-163)
gP  =(iCbCr == 0 ? QP'e : QP'c) (G-164)

Depending on tcoeff level prediction flag, the following applies.
—  Iftcoeff level prediction flag is equal to 1, the list sTCoeff is modified by
sTCoefff cO+k ]=0 with k = 0..(MbWidthC * MbHeightC — 1) (G-165)

—  Otherwise (tcoeff level prediction flag is equal to 0), the list tCoeffLevel is modified by
tCoefflLevel[ cO+k]=0  withk=0.(MbWidthC * MbHeightC — 1) (G-166)

For the chroma DC transform coefficients of all residual 4x4 chroma blocks, the following ordered steps are specified.
1. Depending ChromaArrayType, the (nW)x(nH) array ¢ with elements c;; is derived as follows.
—  If ChromaArrayType is equal to 1,
¢z = ChromaDCLevel[ iCbCrJ[ 2 *i+j] withi=0..nH-1), j=0.aW-1) (G-167)

—  Otherwise (ChromaArrayType is equal to 2).

¢; = ChromaDCLevel[ iCbCr ][ scan422ChromaDC[ 2 *i+j]]
withi=0.(nH-1), j=0..(nW - 1),
and scan422ChromaDC = { 0.2, 1,5,3,6.4,7} (G-168)

2. The list tCoeffLevel and the (n£W)x(nH) array ¢ are modified by

tCoeffLevel[ cO +32 *¥i+ 16 * j ] +=¢;; withi=0.mH-1), j=0.(aW-1) (G-169)
¢ = tCoeffLevel cO+32 ¥1+ 16 % | withi=0.(nH-1), j=0.(0aW-1) (G-170)
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3. The variable qPpc is derived by
qPpc = ( ChromaArrayType == 1 ? qP : qP+3) (G-171)
4. The (nW)x(nH) array d with elements d; representing scaled chroma DC transform coefficient values for all
residual 4x4 chroma blocks is derived by
dj=c;5 * (LevelScale( qPpc %0 6.0.0)<<(qPpc/6)) withi=0.mH-1), j=0.(aW-1) (G-172)

5. The list sTCoeff is modified by
STCoeff] cO+32 *i+ 16 *j ] += dy withi=0.(nH-1), j=0.aW—1) (G-173)

For each residual 4x4 chroma block indexed by c4x4BlkIdx = 0..numB — 1, the following ordered steps are specified.
1. The variable c4x4List, which is a list of 16 entries, is derived by
cdxdlistf k ]=(k == 0 ? 0 : ChromaACLevel[ iCbCr |[ c4x4BlkIdx J[k—-1])
withk=0.15 (G-174)

2. The inverse scanning process for transform coefficients as specified in subclause 8.5.6 is invoked with
c4x4Llist as the mmput and the outputs are chroma transform coefficient level values as a 4x4 array e with
elements ey. During the process in subclause 8.5.6, the current macroblock is treated as field macroblock when
fieldMbFlag is equal to 1, and it is treated as frame macroblock when fieldMbFlag is equal to 0.

3. The list tCoeffLevel and the 4x4 array e are modified by
tCoeffLevel[ cO + 16 * c4x4BlkIdx +4 ¥i+j ] +=¢j withi,j=0.3andi+j>0 (G-175)

g5 = tCoeffLevel[ cO + 16 * c4x4Blkldx +4 * i1+ | withy, j=0.3andi+;>0 (G-176)

4. The scaling process for residual 4x4 blocks as specified in subclause 8.5.11.1 is invoked with BitDepthc, qP,
and the 4x4 array e as the inputs and the outputs are scaled chroma transform coefficient values as a 4x4 array
d of with elements d;;. During the process in subclause 8.5.11.1, the array e is treated as relating to a chroma
residual block.

5. The list sTCoeff is modified by
sTCoeff cO + 16 * c4x4BlkIdx + 4 * i +j ] +=dj withi1,j=0.3andi+)>0 (G-177)

NOTE 1 — The elements tCoeffLevel[ cO + 16* c4x4Blkldx ] and sTCoeff] cO + 16* c4x4Blkldx ] are not modified
during the process for a residual 4x4 chroma block with index e4x4BlkIdx.

The bitstream shall not contain data that result in any element sTCoeff] cO + 16* b +k ] with b= 0..(oumB — 1) and
k=1.15 that exceeds the range of integer values from —20 " BiPePh0) 15 o7+ BiDephO) ) inolngsive.

The bitstream shall not contain data that result in any element tCoeffLevel[ cO + 16* b + k ] with b =0..(numB — 1) and
k=1..15 that exceeds the range of integer values from —2¢ ~BPePhO) 15 27 *BiDepho) ) inclusive.

NOTE 2 — The elements tCoeffLevel] ¢O + 16* b ] and sTCoeff] ¢cO + 16* b ]| with b =0..(aumB — 1) can exceed the range of
integer values from 207+ BiDepihe) 4, 507+ BitDepth)_; *inclusive.

G.8.5.2 Transform coefficient level scaling process prior to transform coefficient refinement
Inputs to this process are
—  avariable cTrafo specifying the luma transform type for the current macroblock,

— a list tCoeffLevel with (256 + 2 * MbWidthC * MbHeightC) elements specifying transform coefficient level
values for the current macroblock,

—  avariable tQPy specifying the luma quantisation parameter for the current macroblock.
— avariable refQPy specifying the quantisation parameter for the macroblock of the reference layer representation,

—  when ChromaArrayType is not equal to 0, two variables tQPg, and tQPg specifying chroma quantisation
parameters for the current macroblock,

—  when ChromaArrayType is not equal to 0, two variables refQPg, and refQP¢, specifying chroma quantisation
parameters for the macroblock of the reference layer representation.

Output of this process is a modified version of the list tCoeffLevel.
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Table G-5 specifies the scale values ¢S for transform coefficient level scaling.

Table G-5 — Scale values ¢S for transform coefficient level scaling

(refQP — cQP + 54 ) % 6 | scale value cS
0 8
1 9
2 10
3 11
4 13
5 14

The variable 1YCbCr proceeds over the values from 0 to (ChromaArrayType == 0 ? 0 : 2), inclusive, and for each
value of 1YCbCr, the following ordered steps are specified.

1.

The variables cO, iMax, cQP, and refQP are derived by

cO =(iYCbCr == 0 ? 0 : 256+ (iYCbCr—1) * MbWidthC * MbHeightC ) (G-178)
iMax =(1YCbCr == 0 ? 255 : MbWidthC * MbHeightC—1) (G-179)
cQP =(iYCbCr == 0?7 tQPy : (iYCbCr == 17 tQPx : tQPc)) (G-180)
refQP =(1YCbCr == 0 ? refQPy : (1YCbCr == 1 ? refQPq, : 1efQPq )) (G-181)

The variable ¢S is set as specified in Table G-5 using the values of refQP and cQP.
The variable rShift is calculated by
rShift =(refQP—-cQP +54)/6 (G-182)

The list tCoeffl evel of transform coefficient level values is modified by
tCoeftfLevel[ cO +1]=(( cS * tCoeffLevel[ cO+1]) <<rShift)>>12 withi=0..iMax (G-183)

The following constraints shall be obeyed.

458

a)

b)

©)

d)

e)

When cTrafo is equal to T_4x4 or T_8x8, the bitstream shall not contain data that result in any element
tCoeffLevel[ k ] with k =0..255 that exceeds the range of integer values from —20 *BiPepihy) 1 o7+ BilDeptny)
inclusive.

When cTrafo is equal to T 16x16, the bitstream shall not contain data that result in any element
tCoeffLevel[ 16*b+k] with b=0.15 and k=1.15 that exceeds the range of integer values from
207+ BifDepthy) ¢, o7+ BilDepily) 1 inclusive.

NOTE 1 — When cTrafo is eqﬂlu?l to T 16x16, the elements tCoefflevel] 16* b ] with b=0..15 can exceed the range of
integer values from 20 to 27 (7% BitDept)_ 1, inclusive.

When ChromaArrayType is equal to 1 or 2 and cTrafo is not equal to T _PCM, the bitstream shall not contain

data that result in any element tCoeffLevel[ 256 + 16*% b + kJ with b=0. (MbWLdthC * MbHeightC /8 — 1),

and k = 1..15 that exceeds the range of integer values from —2¢ ¥ BPP) 1o 2+ BiDephe) 1 incjusive.

NOTE2 — When ChromaArrayType is equal tol or2 and cTrafo is not equal to T IPCM, the elements
tCerDevel 256 + 16* b | with b= 0..(MbWidthC * MbHeightC / 8 — 1) can exceed the range of integer values from
20 to 20 Bty nclusive.

When ChromaArrayType is equal to 3 and cTrafo is equal to T 4x4 or T 8x8, the bitstream shall not contain
data that result in any element tCoefflevel] 256 + k ] with k =0..511 that exceeds the range of integer values
from —207 * BiDepthe) 4 o7+ BifDepthy) 1 inclusive.

When ChromaArrayType is equal to 3 and cTrafo is T 16x16, the bitstream shall not contain data that result
in any element tCoeffLevel[ 256 + 16* b+ k ] with b=0..31 and k= 1..15 that exceeds the range of integer
values from 20 +BiPeptho) 1o 27+ BiDepthy) 4 inclusive.

NOTE3 - When ChromaArrayType is equal to3 and cTrafo is equal toT 16x16, the -elements

tCocEDevc | 256 + 16“ b] with b=0..(MbWidthC * MbHeightC /8 — 1) can exceed the range of integer values from
BiDPto_1, inclusive.
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NOTE 4 — When tQPy is less than 10 and cTrafo is equal to T 16x16, the range of values that can be represented by an
alternative representation of the bitstream with entropy coding mode flag equal to 0 and profile idc equal to 66, 77, or
88, may not be sufficient to represent the full range of values of the elements tCoefflevel[ 16 * b | with b=0..15 that
could be necessary to form a close approximation of the content of any possible source picture.

NOTE 5 — When ChromaArrayType is equal to 1 or 2 and tQP¢y with CX being replaced by Cb and Cr is less than 4, the
range of values that can be represented by an alternative representation of the bitstream with entropy coding mode flag
equal to 0 and profile_idc equal to 66, 77, or 88, may not be sufficient to represent the full range of values of the elements
tCoefflLevel[ 256 + 16 * b ] with b=0..MbWidthC * MbHeightC /8 —1) that could be necessary to form a close
approximation of the content of any possible source picture.

G.8.5.3 Residual construction and accumulation process
Inputs to this process are

—  avariable accumulationFlag specifying whether the constructed residual sample values for the current macroblock
are combined with the existent residual sample value for the macroblock,

— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,
—  avariable cTrafo specifying the transform type,
—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements,

—  a (PicWidthInSamples; )x(PicHeightInSamples;) array picRes; containing residual luma sample values for the
current layer representation,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picResc, and
picResc, containing residual chroma sample values for the current layer representation.

Outputs of this process are
— amodified version of the array picRest,
—  when ChromaArrayType is not equal to 0, modified versions of the arrays picResc, and picResc,.

The construction process for luma residuals as specified in subclause G.8.5.3.1 is invoked with cTrafo and sTCoeff as
the inputs and the outputs are residual luma sample values as a 16x16 array mbResy .

When ChromaArrayType is not equal to 0, the construction process for chroma residuals as specified in subclause
G.8.5.3.2 is invoked with cTrafo and sTCoeff as the inputs and the outputs are residual chroma sample values as two
(MbWidthC)x(MbHeightC) arrays mbResg, and mbResc,.

When accumulationFlag is equal to 1, the following ordered steps are specified.

1. The macroblock sample array extraction process as specified in subclause G.8.5.4.2 is invoked with
fieldMbFlag, picResy, and, when ChromaArrayType is equal to 0, picResc, and picRes, as the inputs and the
outputs are a 16x16 armray refLayerMbRes; and, when ChromaArrayType is not equal to0, two
(MbWidthC)x(MbHeightC) arrays refLayerMbResc, and reflayerMbResc,.

2. All elements mbRes; [ X, v ] of the 16x16 array mbRes; with x, y =0..15 are modified by

mbRes[ x, v ] = Clip3( yMin, yMax, mbRes; [ X, y ] + refLayerMbRes; [ x. ¥ ]) (G-184)
with

yMin = ( 1 << BitDepthy ) + 1 (G-185)

yMax = (1 <<BitDepthy)—1 (G-186)

3. When ChromaArrayType is not equal to 0, for CX being replaced by Cb and Cr, all elements mbRescx| x. vy ]
of the (MbWidthC)x(MbHeightC) array mbRescy with x = 0..(MbWidthC — 1) and y = 0..(MbHeightC — 1)

are modified by
mbRescx[ X, ¥ ] = Clip3( cMin, cMax, mbRescx[ x, y ] + refLayerMbRescx[ x, ¥ ]) (G-187)
with
cMin =— ( 1 << BitDepthc ) + 1 (G-188)
cMax = (1<<BitDepthc)—1 (G-189)

The picture sample array construction process as specified in subclause G.8.5.4.1 is invoked with fieldMbFlag, mbRes;,
picRes;. and, when ChromaArrayType is not equal to 0, mbResq,, mbResc,, picRescy. and picResc, as the inputs and the
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outputs are a modified version of the array picResy and, when ChromaArrayType is not equal to 0. modified versions of
the arrays picResc, and picResg,.

G.8.5.3.1 Construction process for luma residuals or chroma residuals with ChromaArrayType equal to 3
Inputs to this process are

—  avariable 1YCbCr specifying the colour component (when present),

—  avariable cTrafo specifying the transform type,

—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.
Outputs of this process are residual sample values as a 16x16 array mbRes with elements mbRes[ x, v ].

When 1YCDbCr 1s not present as input to this subclause, it is inferred to be equal to 0.

Depending on iYCbCr, the variables bitDepth and ¢O are derived as follows.

—  IfiYCDCr is equal to 0, bitDepth is set equal to BitDepthy and cO is set equal to 0.

—  Otherwise, if iYCbCr is equal to 1, bitDepth is set equal to BitDepthc and cO is set equal to 256.

—  Otherwise (1YCbCr is equal to2), bitDepth is set equal to BitDepthc and cO 1is set equal to
(256 + MbWidthC * MbHeightC).

Depending on cTrafo, the 16x16 array mbRes is derived as follows.

— If cTrafo is equal to T PCM, the construction process for luma residuals or chroma residuals with
ChromaArrayType equal to 3 of I PCM macroblocks as specified in subclause G.8.5.3.1.1 is invoked with ¢cO and
sTCoeff as the inputs and the output is the 16x16 array mbRes of residual sample values.

—  Otherwise, if cTrafo is equal to T 4x4, the construction process for residual 4x4 blocks as specified in subclause
G.8.5.3.1.2 is invoked with bitDepth, cO, and sTCoeff as the inputs and the output is the 16x16 array mbRes of
residual sample values.

—  Otherwise, if cTrafo is equal to T_8x8, the construction process for residual 8x8 blocks as specified in subclause
G.8.5.3.1.3 is invoked with bitDepth, cO, and sTCoeff as the inputs and the output is the 16x16 array mbRes of
residual sample values.

—  Otherwise (cTrafo is equal to T _16x16), the construction process for residuals of Intra 16x16 macroblocks as
specified in subclause G.8.5.3.1.4 is invoked with bitDepth, cO, and sTCoeff as the inputs and the output is the
16x16 array mbRes of residual sample values.

G.8.5.3.1.1 Construction process for luma residuals or chroma residuals with ChromaArrayType equal to 3 of
I PCM macroblocks

Inputs to this process are
—  avariable cO specifying the first coefficient index in the list of scaled transform coefficient values sTCoeff,
—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.
Outputs of this process are residual sample values as a 16x16 array mbRes with elements mbRes[ x, y ].
The 16x16 array mbRes is derived by
mbRes[ x, y ]| =sTCoeff[ cO+y* 16 +x] withx, y=0.15 (G-190)

G.8.5.3.1.2 Construction process for residual 4x4 blocks

Inputs to this process are

— avariable bitDepth specifying the bit depth,

—  avariable cO specifying the first coefficient index in the list of scaled transform coefficient values sTCoeff,
—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.
Outputs of this process are residual sample values as a 16x16 array mbRes with elements mbRes[ x, y ].

For each residual 4x4 block indexed by c4x4BIkIdx = 0..15, the following ordered steps are specified.

1. The 4x4 array d with elements dj is derived by
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d;; = sTCoeff[ cO+ 16 * c4x4BIkIdx +4 *i+] ] with i, j=0..3 (G-191)
The transformation process for residual 4x4 blocks as specified in subclause 8.5.11.2 is invoked with bitDepth
and the 4x4 array d as the inputs and the outputs are residual sample value as a 4x4 array r with elements ;.
The inverse 4x4 luma block scanning process as specified in subclause 6.4.3 is invoked with c4x4BIlkIdx as
the mnput and the output is assigned to ( xP, yP ).
The elements mbRes[ x. y ] of the 16x16 array mbRes with x =xP..(xP + 3) and y = yP..(yP + 3) are derived
by

mbRes[ xP +j. yP+i] =1 withi,j=0.3 (G-192)

G.8.5.3.1.3 Construction process for residual 8x8 blocks

Inputs to this process are

—  avariable bitDepth specifying the bit depth,

— avariable cO specifying the first coefficient index in the list of scaled transform coefficient values sTCoeff,
—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.

Outputs of this process are residual sample values as a 16x16 array mbRes with elements mbRes[ x, y ].

For each residual 8x8 block indexed by c8x8BlkIdx = 0..3, the following ordered steps are specified.

1.

The 8x8 array d with elements dj; is derived by

d;; = sTCoeff] cO+ 64 * c8x8BIkIdx + 8 *1i+] | with1,7=0..7 (G-193)
The transformation process for residual 8x8 blocks as specified in subclause 8.5.12.2 is invoked with bitDepth
and the 8x8 array d as the inputs and the outputs are residual sample values as an 8x8 array r with elements ry;.

The inverse 8x8 luma block scanning process as specified in subclause 6.4.5 is invoked with c8x8BIkIdx as
the input and the output is assigned to ( xP, yP ).
The elements mbRes[ x, y ] of the 16x16 array mbRes with x =xP..(xP + 7) and y =yP..(yP + 7) are derived
by

mbRes[ xP +j, yP+i] =13 withi,j=0.7 (G-194)

G.8.5.3.1.4 Construction process for residuals of Intra_16x16 macroblocks

Inputs to this process are
—  avariable bitDepth specifying the bit depth,
—  avariable cO specifying the first coefficient index in the list of scaled transform coefficient values sTCoefT,

— alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.

Outputs of this process are residual sample values as a 16x16 array mbRes with elements mbRes[ x, y ].

For each residual 4x4 block indexed by c4x4BlklIdx = 0..15, the following ordered steps are specified.

1.

The 4x4 array d with elements d; is derived by.

d; = sTCoeff[ cO + 16 * c4x4BlkIdx +4 *i+j]  withi,j=0.3 (G-195)
The transformation process for residual 4x4 blocks as specified in subclause 8.5.11.2 is invoked with bitDepth
and the 4x4 array d as the inputs and the outputs are residual sample values as a 4x4 array r with elements 1.

The inverse 4x4 luma block scanning process as specified in subclause 6.4.3 is invoked with c4x4BIkIdx as
the mput and the output is assigned to ( xP, yP ).

The elements mbRes[ x. y ] of the 16x16 array mbRes with x =xP..(xP + 3) and y = yP..(yP + 3) are derived
by
mbRes[ xP +j. yP+i] =1 withi,j=0.3 (G-196)
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G.8.5.3.2 Construction process for chroma residuals

Inputs to this process are

— avariable cTrafo specifying the transform type,

—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.

Outputs of this process are residual chroma sample values as two (MbWidthC)x(MbHeightC) arrays mbResc, and
mbResc, with elements mbResqy| %, v | and mbResg] x, v |. respectively.

For both chroma components indexed by iCbCr = 0..1 and for CX being replaced by Cb for iCbCr equal to 0 and Cr for
iCbCr equal to 1, the following applies.

—  If ChromaArrayType is equal to 1 or 2, the following applies.

— If cTrafo is equal to T PCM, the construction process for chroma residuals of I PCM macroblocks as
specified in subclause G.8.5.3.2.1 is invoked with iCbCr and sTCoeff as the inputs and the output is the
(MbWidthC)x(MbHeightC) array mbRescx of residual chroma sample values.

—  Otherwise (cTrafo is not equal to T PCM). the construction process for chroma residuals with
ChromaArrayType equal to 1 or 2 as specified in subclause G.8.5.3.2.2 is invoked with iCbCr and sTCoeff as
the inputs and the output is the (MbWidthC)x(MbHeightC) array mbRescx of residual chroma sample values.

—  Otherwise (ChromaArrayType is equal to 3), the construction process for luma residuals or chroma residuals with
ChromaArrayType equal to 3 as specified in subclause G.8.5.3.1 is invoked with 1Y CbCr set equal to (1 +1CbCr),
cTrafo, and sTCoeff as the inputs and the output is the (MbWidthC)x(MbHeightC) array mbRescy of residual

chroma sample values.

G.8.5.3.2.1 Construction process for chroma residuals of I PCM macroblocks

Inputs to this process are

— avariable iCbCr specifying the chroma component,

—  alist of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.

Output of this process are residual chroma sample values as a (MbWidthC)x(MbHeightC) array mbRes with elements
mbRes[ x. ¥ ]

The (MbWidthC)x(MbHeightC) array mbRes is derived by
mbRes[ %, y | = sTCoeff] 256 + iCbCr * MbWidth * MbHeight + v * MbWidthC +x ]
(G-197)
with x = 0..(MbWidthC — 1) and y = 0..(MbHeightC — 1)
G.8.5.3.2.2 Construction process for chroma residuals with ChromaArrayType equal to 1 or 2
This process is only invoked when ChromaArrayType is equal to 1 or 2.
Inputs to this process are
— avariable iCbCr specifying the chroma component,
—  a list of scaled transform coefficient values sTCoeff with (256 + 2 * MbWidthC * MbHeightC) elements.

Output of this process are residual chroma sample values as a (MbWidthC)x(MbHeightC) array mbRes with elements
mbRes[ x. y ]

The variables nW, nH, numB, and cO are derived by

oW  =MbWidthC / 4 (G-198)
nH = MbHeightC /4 (G-199)
numB =nW * nH (G-200)
cO =256+ (iCbCr * MbWidthC * MbHeightC ) (G-201)

For the chroma DC transform coefficients of all residual 4x4 chroma blocks, the following ordered steps are specified.
1. The (nW)x(nH) array c with the elements c;; is derived by
cj =sTCoeff] cO+32*%1+16%] | with1=0.(nH-1), j=0..(aW-1) (G-202)
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The transformation process for chroma DC transform coefficients as specified in subclause 8.5.10.1 is invoked
with BitDepthe and the (nW)x(nH) array c as the inputs and the outputs are DC values for all residual 4x4
chroma blocks as a (nW)x(nH) array f with elements ;.

Depending on ChromaArrayType, the (nW)x(nH) array dcC with elements dcCy; is derived as follows.
—  If ChromaArrayType is equal to 1,
deCy=£>>5 withi=0..(nH-1), j=0..(aW-1) (G-203)

—  Otherwise (ChromaArrayType is equal to 2),
deCy=(f;+(1<<5))>>6 withi=0.(H-1), j=0..@W-1) (G-204)

The bitstream shall not contain data that result in any element dcCy of dcC with i=0.(nH-1) and
j=0..(nW — 1) that exceeds the range of integer values from —2 * BiDePte) 1 o7+ BiDepth) ) ipyonive.
NOTE — For the layer representation with dependency id equal to 0 and quality id equal to 0, successive
invocations of subclause G.8.5.1.2 (as part of an invocation of subclause G.8.5.1) and this subclause yield an array
deC that is identical to the array deC that would be obtained by an invocation of subclause 8.5.10. However, the
intermediate values ¢;; and f; w1th1 =0. (nH (7) and j = 0..(aW — 1) that are derived in this subclause can exceed the
range of integer values ﬁom U7+ BitDepthe) o, (T BiDRth) ) “inclusive,

For each residual 4x4 chroma block indexed by c4x4BlkIdx = 0..(numB — 1), the following ordered steps are specified.

1.

The 4x4 array d with elements dj is derived as follows.
—  The element dyg is derived by
dog=dcYy withk=c4x4Blkldx /2 and 1= c4x4BlkIdx % 2 (G-205)

—  The elements d; with i, j=0..3 and i +j > 0 are derived by
d;j = sTCoeff] cO + 16 * c4x4BIkIdx +4 * i+ | (G-206)
The transformation process for residual 4x4 blocks as specified in subclause 8.5.11.2 is invoked with

BitDepthe and the 4x4 array d as the inputs and the outputs are residual chroma sample values as a 4x4 array r
with elements r;;.

The chroma location ( XP, yP ) is derived by

xP =4 * (c4x4BIkIdx % 2 ) (G-207)

yP=4* (c4x4Blkldx / 2) (G-208)
The elements mbRes[ x,y] of the (MbWidthC)x(MbHeightC) array mbRes with x =xP..(xP +3) and
y =yP..(yP + 3) are derived by

mbRes[ xP +j. yP+i] =1 withi,j=0.3 (G-209)

G.8.5.4 Sample array accumulation process

Inputs to this process are

— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  a (PicWidthInSamples; )x(PicHeightInSamples;) array picRes; containing residual luma sample values for the
current layer representation,

—  a (PicWidthInSamples; x(PicHeightInSamples; ) array picSamples; containing constructed luma sample values for
the current layer representation,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picResq, and
picResc, containing residual chroma sample values for the current layer representation,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplesc,
and picSamplesc, containing constructed chroma sample values for the current layer representation.

Outputs of this process are

— amodified version of the array picSamples;,

—  when ChromaArrayType is not equal to 0, modified versions of the arrays picSamplesc, and picSamplesc,.
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The macroblock sample array extraction process as specified in subclause G.8.5.4.2 is invoked with fieldMbFlag,
picRes;, and, when ChromaArrayType is not equal to 0, picResq, and picResc; as the inputs and the outputs are
assigned to mbRes; and, when ChromaArrayType is not equal to 0, mbResg, and mbResc,.

The macroblock sample array extraction process as specified in subclause G.8.5.4.2 is invoked with fieldMbFlag,
picSamples;, and, when ChromaArrayType is not equal to 0, picSamplesq, and picSamplesc, as the inputs and the
outputs are assigned to mbPred; and, when ChromaArrayType is not equal to 0, mbPredg, and mbPredc,.

The 16x16 array mbSamples; is derived by
mbSamples; [ x, y ] = Cliply({ mbPred;[ x. y ] + mbRes;[ x. v ]) withx, y=0..15 (G-210)
When ChromaArrayType is not equal to 0, for CX being replaced by Cb and Cr, the (MbWidthC)x(MbHeightC) array
mbSamplescy is derived by
mbSamplescx[ X, y ] = Cliplo( mbPredex[ x. y ] + mbResex[ x. v 1) with x = 0..(MbWidthC — 1)
and y = 0..(MbHeightC — 1) (G-211)

The picture sample array construction process as specified in subclause G.8.5.4.1 1s mvoked with fieldMbFlag,
mbSamples; , picSamplesy, and, when ChromaArrayType is not equal to 0, mbSamplesc,, mbSamplesc,. picSamplescy,
and picSamplesc, as inputs and the outputs are a modified version of picSamples; and, when ChromaAsrayType is not
equal to 0, modified versions of picSamplesc, and picSamplesc,.

G.8.5.4.1 Picture sample array construction process

Inputs to this process are

— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,
—  a16x16 array mbArray; containing luma sample values for the current macroblock,

—  a (PicWidthInSamples; )x(PicWidthInHeight; ) array picArrayy containing luma sample values for the current layer
representation,

—  when ChromaArrayType is not equal to 0, two (MbWidthC)x(MbHeightC) arrays mbArraycs and mbArraye,
containing chroma sample values for the current macroblock,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picArraycy
and picArrayc, containing chroma sample values for the current layer representation.

Outputs of this process are
—  a modified version of the array picArrayy,
—  when ChromaArrayType is not equal to 0, modified versions of the arrays picArrayg, and picArrayc,.

The picture sample array construction process for a colour component as specified in subclause G.8.5.4.3 is invoked
with fieldMbFlag, mbW set equal to 16, mbH set equal to 16, mbArray;. and picArrayy as the inputs and the output is a
modified version of the array picArray; .

When ChromaArrayType is not equal to 0, for CX being replaced with Cr and Cb, the picture sample array construction
process for a colour component as specified in subclause G.8.5.4.3 is invoked with fieldMbFlag, mbW set equal to
MbWidthC, mbH set equal to MbHeightC, mbArraycy. and picArraycy as the inputs and the output is a modified
version of the array picArraycy.

G.8.5.4.2 Macroblock sample array extraction process
Inputs to this process are
—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  a (PicWidthInSamples; )x(PicWidthInHeight; ) array picArrayp containing luma sample values for the current layer
representation

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightlnSamplesc) arrays picArraycy
and picArrayc, containing chroma sample values for the current layer representation.

Outputs of this process are

—  a 16x16 array mbArray; containing luma sample values for the current macroblock,
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—  when ChromaArrayType is not equal to 0, two (MbWidthC)x(MbHeightC) arrays mbArrayc, and mbArrayc,
containing chroma sample values for the current macroblock.

The macroblock sample array extraction process for a colour component as specified in subclause G.8.5.4.4 1s invoked
with fieldMbFlag, mbW set equal to 16, mbH set equal to 16, and picArray as the inputs and the output is assigned to
mbArrayy.

When ChromaArrayType is not equal to 0, for CX being replaced with Cr and Cb, the macroblock sample array
extraction process for a colour component as specified in subclause G.8.5.4.4 is invoked with fieldMbFlag, mbW set
equal to MbWidthC, mbH set equal to MbHeightC, and picArraycy as the inputs and the output is assigned to
mbArraycx.

G.8.5.4.3 Picture sample array construction process for a colour component

Inputs to this process are

—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  avariable mbW specifying the width of a macroblock colour component in samples,

— avariable mbH specifying the height of a macroblock colour component in samples,

—  an (mbW)x(mbH) array mbArray containing sample values for a colour component of the current macroblock,

— an (mbW * PicWidthInMbs)x(mbH * PicHeightInMbs) array picArray containing sample values for a colour
component of the current layer representation.

Output of this process is a modified version of the array picArray.

The inverse macroblock scanning process as specified in subclause 6.4.1 is invoked with CurrMbAddr as the input and
the oufput is assigned to ( xO, yO ). During the process in subclause 6.4.1, the current macroblock is treated as field
macroblock when fieldMbFlag is equal to 1, and it is treated as frame macroblock when fieldMbFlag is equal to 0.

The sample location ( XP, yP ) is derived by
xP= (xO>>4)* mbW (G-212)
yP=((yO>>4)*mbH )+ (y0 %2) (G-213)
Depending on the variables MbaffFrameFlag and fieldMbFlag, the array picArray is modified as follows.
—  If MbaffFrameFlag is equal to 1 and fieldMbFlag is equal to 1,
picArmray[ xP+x, yP+ 2 * y | = mbArray| x. y | with x = 0..(mbW — 1), y=0..(mbH - 1) (G-214)

—  Otherwise (MbaffFrameFlag is equal to 0 or fieldMbFlag is equal to 0),
picArray[ xP +x, yP +y | = mbArray[ x, y | with x = 0..(mbW — 1), y=0..(mbH - 1) (G-215)

G.8.5.4.4 Macroblock sample array extraction process for a colour component

Inputs to this process are

—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,
—  avariable mbW specifying the width of a macroblock colour component in samples,

— avariable mbH specifying the height of a macroblock colour component in samples,

— an (mbW * PicWidthInMbs)x(mbH * PicHeightInMbs) array picArray containing sample values for a colour
component of the current layer representation.

Output of this process is an (mbW)x(mbH) array mbArray containing sample values for a colour component of the
current macroblock.

The inverse macroblock scanning process as specified in subclause 6.4.1 is invoked with CurrMbAddr as the input and
the output is assigned to ( XO, yO ). During the process in subclause 6.4.1, the current macroblock is treated as field
macroblock when fieldMbFlag is equal to 1, and it is treated as frame macroblock when fieldMbFlag is equal to 0.

The sample location ( xP, yP ) is derived by

xP= (x0>>4)*mbW (G-216)
yP=((yO>>4)*mbH)+(y0%2) (G-217)
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Depending on the variables MbaffFrameFlag and fieldMbFlag, the samples of the array mbArray are derived as
follows.

—  If MbaffFrameFlag is equal to 1 and fieldMbFlag is equal to 1,
mbArray[ X, y | = picArray[ xP + X, yP+2 *y ] with x =0..(mbW — 1), y=0..(mbH - 1) (G-218)

—  Otherwise (MbaffFrameFlag is equal to 0 or fieldMbFlag is equal to 0),
mbArray[ X, y ] = picAmray[ XP + X, yP +y | with x =0..(mbW — 1), y=0..(mbH - 1) (G-219)

G.8.5.5 Sample array re-initialisation process
Inputs to this process are
— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  a (PicWidthInSamples; )x(PicHeightInSamples; ) array picSamples; containing luma sample values for the current
layer representation,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplescy,
and picSamplesc, containing chroma sample values for the current layer representation.

Outputs of this process are
—  amodified version of the array picSamples;,
—  when ChromaArrayType is not equal to 0, modified versions of the arrays picSamplesc, and picSamplesg,.
The 16x16 array mbSamples; is derived by

mbSamples; [ x, ¥y ]=0 withx. y=0..15 (G-220)
When ChromaArrayType is not equal to 0, for CX being replaced by Cb and Cr, the (MbWidthC)x(MbHeightC) array
mbSamplescy is derived by

mbSamplescx[ x. y ] =0 with x = 0..(MbWidthC — 1) and y = 0..(MbHeightC — 1) (G-221)
The picture sample array construction process as specified in subclause G.8.5.4.1 is invoked with fieldMbFlag,
mbSamplesy, picSamples, and, when ChromaArrayType is not equal to 0, mbSamplescy, mbSamplesc,, picSamplescs,

and picSamplesg, as inputs and the outputs are a modified version of picSamples; and, when ChromaAsrayType is not
equal to 0, modified versions of picSamplescs and picSamplesc.

G.8.6 Resampling processes for prediction data, intra samples, and residual samples

Subclause G.8.6.1 specifies the derivation process for mter-layer predictors for macroblock type, sub-macroblock type,
references indices, and motion vectors.

Subelause G.8.6.2 specifies the resampling process for intra samples.
Subclause G.8.6.3 specifies the resampling process for residual samples.

G.8.6.1 Derivation process for inter-layer predictors for macroblock type, sub-macroblock type, reference
indices, and motion vectors

This process is only invoked when base_mode_flag is equal to 1 or any motion_prediction flag 1X[ mbPartldx ]| with X
being replaced by 0 and 1 and mbPartIdx = 0..3 is equal to 1.

Inputs to this process are
—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

— a one-dimensional array reflayerFieldMbFlag with ReflayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.

—  a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying the macroblock types
for the macroblocks of the reference layer representation,

—  a(RefLayerPicSizeInMbs)x4 array reflLayerSubMbType specifying the sub-macroblock types for the macroblocks
of the reference layer representation,
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— two (RefLayerPicSizeInMbs)x4 arrays refLayerPredFlagl0 and refLayerPredFlagl.l specifying prediction
utilization flags for the macroblocks of the reference layer representation,

—  two (RefLayerPicSizelnMbs)x4 arrays reflayerRefldxI.0 and reflayerRefldxI.1 specifying reference indices for
the macroblocks of the reference layer representation,

— two (ReflLayerPicSizeInMbs)x4dx4x2 arrays reflLayerMvL0 and reflLayerMvL1 specifying motion vector
components for the macroblocks of the reference layer representation,

—  when CroppingChangeFlag is equal to 1 and (slice type % 5) is less than 2, the reference picture list refPicList0,
—  when CroppingChangeFlag is equal to 1 and (slice type % 5) is equal to 1, the reference picture list refPicList1.
Outputs of this process are

—  avariable mbTypeILPred specifying a predictor for the macroblock type of the current macroblock,

— a list subMbTypelLPred with 4 elements specifying predictors for sub-macroblock types of the current
macroblock,

—  two 2x2 arrays refldxIL.PredL.0 and refldxIT PredL.1 specifying inter-layer predictors for the reference mdices of
the current macroblock.

—  two 4x4x2 arrays mvILPredLO and mvILPredll specifying inter-layer predictors for the motion vector
components of the current macroblock.

The derivation process for reference layer partition identifications as specified in subclause G.8.6.1.1 is invoked with
fieldMbFlag, reflayerFieldMbFlag, refLayerMbType, and refLayerSubMbType as the inputs and the outputs are a
variable intralLPredFlag and, when intralL.PredFlag is equal to 0, reference layer partition identifications as a 4x4 array
refLayerPartldc with elements refLayerPartlde[ %, y ].

When slice type is equal to EI the bitstream shall not contain data that result in intrall. PredFlag equal to 0.

Depending on intraILPredFlag, the 2x2 arrays refldxILPredL0 and refIldxILPredL1 and the 4x4x2 array mvILPredL0
and mvILPredL1 are derived as follows.

—  If intralL.PredFlag is equal to 1, all elements of the 2x2 arrays refldxILPredL.0 and refldxILPredL1 are set equal
to —1 and all elements of the 4x4x2 arrays mvILPredLO and mvILPredL1 are set equal to 0.

—  Otherwise (intrall PredFlag is equal to 0), the derivation process for inter-layer predictors for reference indices and
motion vectors as specified in subclause G.8.6.1.2 is invoked with fieldMbFlag, reflayerFieldMbFlag,
reflayerPredFlagl0, refl ayerPredFlagl.1, refl.ayerRefldx.0, reflayerRefldxL.1, refl.ayerMvL0, reflayerMvL1,
refLayerPartIdc, refPicList0 (when available), and refPicListl (when available) as the inputs and the outputs are
the arrays refldxILPredL0, refldxILPredL1, mvILPredL0, and mvILPredL1.

Depending on intralL.PredFlag, the variable mbTypeILPred and the list subMbTypelL.Pred are derived as follows.

—  If intralLPredFlag is equal to 1, all elements subMbTypeILPred[ mbPartldx | of the list subMbTypelLPred with
mbPartIdx = 0..3 are marked as unspecified, and the variable mbTypeILPred is derived as follows.

—  Iftcoeff level prediction flag is equal to 1, mbTypelLPred is set equal to refLayerMbType[ CurrMbAddr .
—  Otherwise (tcoeff level prediction flag is equal to 0), mbTypelLPred is set equal to I BL.

—  Otherwise (intrall PredFlag is equal to 0), the derivation process for inter-layer predictors for P and B macroblock
and sub-macroblock types as specified in subclause G.8.6.1.3 is invoked with refldxIT PredL.0, refldxIT PredL1,
mvILPredl.0. and mvILPredl.1 as the inputs and the outputs are the variable mbTypell.Pred and the lList
subMbTypelLPred.

G.8.6.1.1 Derivation process for reference layer partition identifications
Inputs to this process are
— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

— a one-dimensional array reflLayerFieldMbFlag with ReflLayerPicSizelnMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.

—  a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying the macroblock types
for the macroblocks of the reference layer representation,
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—  a(RefLayerPicSizelnMbs)x4 array refLayerSubMbType specifying the sub-macroblock types for the macroblocks
of the reference layer representation.

Outputs of this process are

— a variable intrall.PredFlag specifying whether the current macroblock can be predicted by inter-layer intra
prediction or, in the case of tcoeff level prediction flag equal to 1, by a combination of intra-layer intra prediction
and inter-layer prediction,

—  when intralL.PredFlag is equal to 0, reference layer partition identifications for the current macroblock as a 4x4
array refLayerPartldc with elements refLayerPartIde[ x, v ].

When the 4x4 array refLayerPartldc is output of this process, each of its elements reflayerPartldc[ x, y ] specifies the
macroblock address, the macroblock partition index, and the sub-macroblock partition index of the partition in the
reference layer representation that can be used for inter-layer motion prediction of the macroblock or sub-macroblock
partition of the current macroblock that contains the 4x4 block with coordinates x and y.

For each 4x4 block with block coordinates x,y=0.3, the element reflayerPartldc[x,y] of the 4x4 amray
retfLayerPartldc is derived by applying the following ordered steps.

1. The derivation process for reference layer partitions as specified in subclause G.6.2 is invoked with the luma
location (4*x+1,4*%y+1), fieldMbFlag, refLayerFieldMbFlag, refLayerMbType, and
refLayerSubMbType as the inputs and the oufputs are a macroblock address refMbAddr, a macroblock
partition index refMbPartldx, and a sub-macroblock partition index refSubMbPartIdx of a partition in the
reference layer representation.

The bitstream shall not contain data that result in refMbAddr, refMbPartldx, or refSubMbPartldx being
marked as not available.

2. The element refl ayerPartldc[ x, y ] of the array reflayerPartldc is derived as follows.

— If refLayerMbType[ refMbAddr] is equal to I PCM, I 16x16, I 8x8 I 4x4, or I BL,
refLayerPartlde[ x, y ] is set equal to —1.

—  Otherwise (refLayerMbType[ refMbAddr | is not equal to I PCM, I 16x16, I 8x8, I 4x4, or I BL),
reflLayerPartlde[ x, y ] is derived by

refLayerPartlde[ x, y ] = 16 * refMbAddr + 4 * refMbPartldx + refSubMbPartIdx (G-222)

The variable intralLPredFlag is derived as follows.
—  If all elements reflayerPartlde[ x, y ] with x, y = 0..3 are equal to —1, mitrall PredFlag is set equal to 1.
—  Otherwise (any element refLayerPartIde[ x, y ] with x, y =0..3 is not equal to —1, intralL.PredFlag is set equal to 0.

When intrallLPredFlag is equal to 0 and RestrictedSpatialResolutionChangeFlag is equal to 0, the 4x4 amay
refLayerPartIdc is modified by the following ordered steps.
NOTE — By the following process the elements reflLayerPartlde| x,y | that are equal to —1 are replaced by elements

refLayerPartldc[ x, y ] that are not equal to —1. This process can also be applied when RestrictedSpatialResolutionChangeFlag
is equal to 1 or intrall PredFlag is equal to 1, but in this case, the 4x4 array refl ayerPartldc is not modified.
1. For each 8x8 block with block coordinates xP, yP = 0..1, the following ordered steps are specified.

a. The variables xO and yO are set equal to (2 * xP) and (2 * yP), respectively.

b. All elements procI4x4BIKk[ xS, yS ] of the 2x2 array procI4x4Blk with xS, yS = 0..1 are set equal to 0.

c.  The 4x4 blocks of the current 8x8 block with block coordinates xS, vS=0..1 are processed in increasing
order of (2 * yS + xS), and when refLayerPartIdc[ xO + xS, yO +yS ] is equal to —1 for a 4x4 block, the
element procI4x4BIk[ xS, yS ] of the array procI4x4BIk is set equal to 1 and the following applies.

—  If procI4x4BIk[ 1 — xS, yS ] is equal to 0 and refLayerPartldc[ xO + 1 —xS, yO +yS ] is not equal
to —1, the element refl ayerPartldc[ xO + xS, yO + yS ] is modified by

refLayerPartIdc[ xO + xS, yO + yS | =refLayerPartldc[ xO + 1 — xS, yO +yS ] (G-223)
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—  Otherwise, if procI4x4BIk[ xS, 1 —yS ] is equal to 0 and refLayerPartIde] xO + xS, yO+1-yS ] is
not equal to —1, the element refLayerPartlde[ xO + xS, yO + yS ] is modified by

refLayerPartldc[ xO + xS, yO + yS ] = refLayerPartldc[ xO + x5, yO +1 -yS ] (G-224)
—  Otherwise, 1f procldx4Blk][ 1 -xS.,1—-yS] 1s equal to O and refLayerPartldc[ xO+1 - xS,
yO + 1 -yS ] is not equal to —1. the element refl ayerPartlde[ xO + xS, yO + yS ] is modified by

refl ayerPartldc[ xO + xS, yO + yS | =refLayerPartldc[ xO + 1 — xS, yO+ 1 —-yS ] (G-225)

—  Otherwise, the element refLayerPartlde[ xO + xS, yO + y8S ] is not modified.
2. All elements procI8x8BIk[ xP, yP ] of the 2x2 array procI8x8Blk with xP, yP = 0..1 are set equal to 0.

3. The 8x8 blocks with block coordinates xP, yP =0..1 are processed in increasing order of (2 * yP + xP), and
when refLayerPartlde[ 2 * xP, 2 * yP ] is equal to—1 for an 8x8 block, the element procI8x8BIk[ xP, yP ] of
the array procI8x8Blk is set equal to 1 and the following applies.

—  If procI8x8BIk[ 1 —xP, yP ] is equal to 0 and refLayerPartldc[ 2 — xP, 2 * yP ] is not equal to 1, the
elements refLayerPartIde[ 2 * xP + xS, 2 * yP + yS | with xS, yS = 0..1 are modified by

refLayerPartIdc[ 2 * xP + xS, 2 * yP + yS | = refLayerPartldc[ 2 — xP, 2 * yP + S | (G-226)
—  Otherwise, if procI8x8Blk [ xP, 1 —yP ] is equal to 0 and reflayerPartIdc| 2 * xP, 2 —yP ] is not equal
to —1, the elements refLayerPartlde[ 2 * xP + xS, 2 * yP + yS ] with xS, yS = 0..1 are modified by
refLayerPartldc[ 2 * xP + xS, 2 * yP + yS | = refLayerPartldc[ 2 * xP + xS, 2 — yP | (G-227)
—  Otherwise, if procI8x8BIk[ 1 —xP, 1 -yP ] is equal to 0 and refLayerPartldc [ 2 - xP, 2 —yP] is not
equal to —1, the elements refLayerPartIde[ 2 * xP + xS, 2 * yP + yS | with xS, yS = 0..1 are modified by

refLayerPartlde[ 2 * xP + xS, 2 * yP + yS ] = refLayerPartldc[ 2 —xP. 2 —yP ] (G-228)

—  Otherwise, the elements refLayerPartIdc[ 2 * xP + xS, 2 * yP + yS | with xS, yS = 0..1 are not modified.

G.8.6.1.2 Derivation process for inter-layer predictors for reference indices and motion vectors

Inputs to this process are

a variable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

a one-dimensional array reflayerFieldMbFlag with ReflayerPicSizelnMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks,

two (RefLayerPicSizeInMbs)x4 arrays refLayerPredFlagl.0 and reflayerPredFlagl.l specifying prediction
utilization flags for the macroblocks of the reference layer representation,

two (RefLayerPicSizeInMbs)x4 arrays refLayerRefldx1.0 and refLayerRefldxI.1 specifying reference indices for
the macroblocks of the reference layer representation,

two (RefLayerPicSizeInMbs)x4x4x2 arrays refLayerMvL0 and refLayerMvL1 specifying motion vector
components for the macroblocks of the reference layer representation,

a 4x4 array refLayerPartldc specifying reference layer partition identifications for the 4x4 blocks of the current
macroblock,

when CroppingChangeFlag is equal to 1 and (slice type % 5) is less than 2, the reference picture list refPicList0,
when CroppingChangeFlag is equal to 1 and (slice_type % 5) is equal to 1, the reference picture list refPicList1.

Outputs of this process are

two 2x2 arrays refldxILPred.0 and refIdxILPredL0 specifying inter-layer predictors for the reference indices of
the current macroblock,
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—  two 4x4x2 arrays mvILPredLO and mvILPredL0 specifying inter-layer predictors for the motion wvector
components of the current macroblock.

Let tempRefldxPredL.0 and tempRefldxPredl.1 be two 4x4 amrays with elements tempRefldxPredLO[ x,y ] and
tempRefldxPredL1[ x. y ]. respectively. that specify auxiliary inter-layer predictors for reference indices.

For each 4x4 block indexed by x, y =0..3 and for X being replaced by 0 and 1, the auxiliary reference index predictor
tempRefldxPredLX[ x, y ] and the motion vector predictor mvILPredLX][ x. y ] are derived as follows.

—  If refLayerPredFlagLX][ refLayerPartlde[ x, y ]/ 16 ][ ( refLayerPartldc] x. v ] % 16 ) / 4 ] is equal 0, the reference
index predictor tempRefldxPredLX][ x, y ] and the motion vector predictor mvILPredLX[ x, y ] are derived by

tempRefldxPredLX[ x, y ] =-1 (G-229)
mvILPredLX[x,v][0] =0 (G-230)
mvILPredLX[x,v][1] =0 (G-231)

—  Otherwise (refLayerPredFlagl X[ reflayerPartlde[ x, v ]/ 16 ][ ( refLayerPartIde] x, y ] % 16 ) /4] 1s equal to 1),
the following ordered steps are specified.

1. The variables refMbAddr, refMbPartldx, and refSubMbPartldx are derived by

refMbAddr = refLayerPartldc[ x,y] / 16 (G-232)
refMbPartldx = ( refLayerPartldc[ x, v ] % 16 )/ 4 (G-233)
refSubMbPartldx = reflLayerPartlde[ x, y ] % 4 (G-234)

2. The auxiliary reference index predictor tempRefldxPredL.X[ x, v ] is derived by
tempRefldxPredLX][ x, y | = refLayerRefldxL.X[ refMbAddr ][ refMbPartIdx ]

* ( 1+ fieldMbFlag — field pic_flag ) (G-235)
/ (1 + refLayerFieldMbFlag[ refMbAddr | — RefLayerFieldPicFlag )

3. The motion vector aMv is set equal to refl.ayerMvLX[ refMbAddr |[ refMbPartIdx ][ refSubMbPartIdx |, and
afterwards its vertical component aMv| 1 ] is modified by

aMv[ 1 ]=aMv[ 1] * (1 + refLayerFieldMbFlag[ refMbAddr ]) (G-236)

4. The variables scaledW, scaledH., refLayerW, and refLayerH are derived by

scaledW = ScaledRefLayerPicWidthInSamplesp (G-237)
scaledH = ScaledRefLayerPicHeightInSamples; * ( 1 + field pic flag) (G-238)
refLayerW = RefLayerPicWidthInSamples; (G-239)
refLayerH = ReflLayerPicHeightInSamples; * ( 1 + ReflayerFieldPicFlag ) (G-240)

5. The variables dOX, dOY. dSW. and dSH are derived as follows.

—  If CroppingChangeFlag is equal to 0 or the reference picture refPicListX] tempRefldxPredLX] x, v ] ] is
not available, dOX, dOY, dSW, and dSH are set equal to 0.

—  Otherwise  (CroppingChangeFlag is  equal to 1 and the  reference  picture
refPicListX] tempRefldxPredLX[ x, vy ] ] is available), the variables refPicScaledRefLayerLeftOffset,
refPicScaledRefLayerRightOffset, refPicScaledRefLayerTopOffset, and
refPicScaledRefLayerBottomOffset are set equal to the variables ScaledRefLayerLeftOffset,
ScaledRefLayerRightOffset, ScaledRefl.ayerTopOffset, and ScaledReflLayerBottomOffset, respectively,
that are  associated with the layer representation of the  reference  picture
refPicListX] tempRefldxPredL.X[ x, y ] ] that has the same value of DQId as the cwrent layer
representation, and the variables dOX, dOY, dSW. and dSH are derived by

dOX = ScaledRefLayerLeftOffset  —refPicScaledRefLayerLeftOffset (G-241)

dOY = ScaledRefl.ayerTopOffset  — refPicScaledRefl ayerTopOffset (G-242)

dSW = ScaledRefl ayerRightOffset — refPicScaledRefl ayerRightOffset + dOX (G-243)

dSH = ScaledRefl ayerBottomOffset — refPicScaledReflayerBottomOffset + dOY (G-244)
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6. The variables scaleX and scaleY are derived by

scaleX = ( ( ( scaledW +dSW ) << 16 ) + ( refLayerW >> 1) ) / refLayerW (G-245)
scaleY = ( ((scaledH +dSH )<< 16)+ (refLayerH =>1))/refLayerH (G-246)

7. The motion vector aMv is scaled by

aMv] 0] =( aMv[ 0] * scaleX + 32768 ) >> 16 (G-247)
aMv[ 1]=(aMv[ 1] * scaleY +32768 ) >> 16 (G-248)

8. When CroppingChangeFlag is equal to 1, the motion vector aMv is modified by applying the following
ordered steps.

a. The inverse macroblock scanning process as specified in subclause 6.4.1 is invoked with CurrMbAddr as
the input and the output is a luma location ( xMbPic, yMbPic ). For this invocation of the process
specified in subclause 6.4.1, the current macroblock is treated as field macroblock when fieldMbFlag is
equal to 1, and it is treated as frame macroblock when fieldMbFlag is equal to 0.

b. The luma location ( xFrm, yFrm ) is derived by

xFrm=(xMbPic + (4 *x+1)) (G-249)
yEFrm=( yMbPic + (4 * y + 1) * ( 1 + fieldMbFlag — field pic flag)) * (1 + field pic flag) (G-250)

c. The variables scaleX and scaleY are modified by

scaleX =(((4 *#dSW )<< 16) + ( scaledW >> 1))/ scaledW (G-251)
scaleY =(((4*dSH )<<16) +(scaledH >>1))/scaledH (G-252)

d. The motion vector aMv is modified by

aMv[ 0 ] += ( (( xFrm — ScaledRefLayerLeftOffset ) * scaleX + 32768 ) >> 16 ) —4 * dOX (G-253)
aMv[ 1 ]+=( ( ( yFrm — ScaledRefl ayerTopOffset ) * scaleY + 32768 ) => 16 ) — 4 * dOY (G-254)

9. The motion vector predictor mvILPredL.X][ x, y ] is derived by

mvILPredLX[x, vy ][0 ]=aMv][ 0] (G-255)
mvILPredLX[x, v ][ 1]=aMv[ 1]/ (1 + fieldMbFlag ) (G-256)

For each 8x8 block indexed by xP,yP=0..1 and for X being replaced by 0 or 1, the reference index predictor
refldxILPredLX[ xP, yP ] is set equal to tempRefldxPredLX[ 2 * xP, 2 * yP |, and when
RestrictedSpatialResolutionChangeFlag is equal to 0, the following ordered steps are specified.

NOTE — The following process can also be applied when RestrictedSpatialResolutionChangeFlag is equal to 1, but in this case,
the reference index predictor refldxI] PredL.X[ xP, yP | and the motion vector predictors
mvILPredLX[ 2 * xP + xS, 2 * yP + yS | with xS, yS = 0..1 will not be modified.

1. The 4x4 blocks indexed by xS, yS=0..1 of the current 8x8 block are processed in increasing order of
(2 * yS +x8), and for each 4x4 block, the reference index predictor refldxIL.PredL.X][ xP, yP ] is modified by

refldxILPredLX][ xP, yP ] = MinPositive( refldxILPredLX[ xP. yP ].
tempRefldxPredLX[ 2 * xP+xS,2 *yP+yS]) (G-257)
with

Min(a,b) ifa>=0andb>=0
Max(a.b) otherwise

MinPositive(a,b)= { (G-258)

2. The 4x4 blocks index by xS.yS=0.1 of the current 8x8 block are processed in increasing order of
(2 * yS +x8), and for each 4x4 block, when tempRefldxPredL.X[ 2 * xP + xS, 2 * yP +yS ] is not equal to the
reference index predictor refldxILPredLX[ xP, yP ], the following applies.
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—  If tempRefldxPredLX[ 2 *xP+ 1 —xS,2 *yP +yS ] is equal to refldxILPredLX][ xP, yP ]. the motion
vector predictor mvILPredL.X] 2 * xP + xS, 2 * yP + ¥S ] is modified by

mvILPredLX[ 2 * xP+xS, 2 * yP+yS | =mvILPredLX[ 2 *XxP+1-xS,2 *yP+yS ] (G-259)
—  Otherwise, if tempRefldxPredLX[ 2*xP+xS,2*yP+1—-yS] 1s equal to refldxIL.PredLX][ xP, yP ],
the motion vector predictor mvILPredLX] 2 * xP + xS, 2 * yP + yS ] is modified by
mvILPredLX[2*xP+xS,2*yP+yS |=mvILPredLX[2 *xP+xS,2*yP+1-yS] (G-260)
—  Otherwise (fempRefldxPredL.X[ 2 * xP + 1 — xS, 2 * yP + 1 — yS ] is equal to refldxILPredLX] xP, yP ]),
the motion vector predictor mvILPredLX] 2 * xP + xS, 2 * yP + yS ] is modified by

mvILPredLX[ 2 *xP+xS,2 * yP+yS | =mvILPredLX[ 2 *xP+1-xS,2*yP+1-yS] (G-261)

When RestrictedSpatialResolutionChangeFlag is equal to 0, for each 8x8 block indexed by xP, yP = 0..1. the motion
vector predictor arrays mvILPredL.0 and mvILPredL1 are modified by applying the following ordered steps.
NOTE - The following process shall not be applied when RestrictedSpatialResolutionChangeFlag is equal to 1.

472

1.

The variable maxX is derived as follows.

—  Ifslice type is equal to EB, maxX is set equal to 1.

—  Otherwise (slice_type is equal to EP), maxX is set equal to 0.

The variables xO and yO are set equal to (2 * xP) and (2 * yP), respectively.

The function mvDiff( mv,, mv; ) of two motion vectors mv; and mv, is defined by

mvDiff{ mvy, mvy ) = Abs(mvi[ 0] —mv,[ 0] )+ Abs(mwvy[ 1] -mwy[1]) (G-262)

The variable subPartSize is derived as follows.
—  If for X =0..maxX, all of the following conditions are true, subPartSize is set equal to 8x8.
—  mvDiff{ mvILPredLX][ xO, yO |, mvILPredLX[ xO + 1, yO ] ) is less than or equal to 1
—  mvDiff{ mvILPredLX[ xO, yO ]. mvILPredL.X[ xO, yO +1 ] ) is less than or equal to 1
—  mvDiff{ mvILPredLX[ xO, yO |, mvILPredL. X[ xO + 1, yO + 1 ]) is less than or equal to 1
Otherwise, if for X = 0..maxX, all of the following conditions are true, subPartSize is set equal to 8x4.
—  mvDiff{ mvILPredLX][ xO, yO |, mvILPredLX[ xO + 1, yO ] ) is less than or equal to 1
—  mvDiff{ mvILPredLX[ xO, yO + 1 ], mvILPredLX] xO + 1, yO + 1 ] ) is less than or equal to 1
—  Otherwise, if for X = 0..maxX. all of the following conditions are true, subPartSize is set equal to 4x8.
—  mvDiff{ mvILPredLX][ O, yO ], mvILPredLX[ xO, yO + 1 ] ) is less than or equal to 1
—  mvDiff{ mvILPredLX[ xO + 1, yO ], mvILPredLX[ xO + 1, yO +1 ] ) is less than or equal to 1
—  Otherwise, subPartSize is set equal to 4x4.

‘When subPartSize is not equal to 4x4, for X = 0..maxX, the motion vectors tempMvALX and tempMvBLX
(when subPartSize is equal to 8x4 or 4x8) are derived as follows

—  If subPartSize is equal to 8x8, tempMvALX is derived by

tempMvALX][ ¢ | = (mvILPredLX[ xO, yO Jc]+
mvILPredLX[ xO+1,yO Jec]+
mvILPredLX[ xO. vyO+1]ec]+
mvILPredLX[xO+1,yO+1][c]+2)>>2 withc=0.1 (G-263)

—  Otherwise, if subPartSize is equal to 8x4, tempMvALX and tempMvBLX are derived by
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tempMvALX][ ¢ | = (mvILPredLX[ xO, yO]Jlc]+
mvILPredLX[xO +1,yO J[c]+1)=>>1 withc=0..1

tempMvBLX] ¢ | = ( mvILPredLX][ xO, yO+1][c]+
mvII PredLX[xO+1,yO+1][c]+1)>>1 withc=0.1
—  Otherwise (subPartSize is equal to 4x8), tempMvALX and tempMvBLX are derived by

tempMvALX][ ¢ | = (mvILPredLX[ xO,yO  J[c]+
mvILPredLX[ xO, yO+1][c]+1)=>=>1 with ¢ =0..1

tempMvBLX[ ¢ | = (mvILPredLX[ xO+ 1,0  ]J[c]+
mvILPredLX[xO+1,yO+1][c]+1)>>1 withc=0.1

(G-264)

(G-265)

(G-266)

(G-267)

6. When subPartSize is not equal to 4x4, for X =0..maxX, the motion vector predictor array mvILPredLX is

modified as follows.
—  If subPartSize is equal to 8x8, the array mvILPredLX is modified by

mvILPredLX[ xO + xS, yO+yS J[ ¢ ] =tempMvALX[ c] withxS, yS=0.1 and c¢=0.1(G-268)

—  Otherwise, if subPartSize is equal to 8x4, the array mvILPredL.X is modified by

mvILPredLX[ xO+ xS, yO J[c]=tempMvALX[c] withxS=0.1 and ¢=0..1
mvILPredLX[ xO+ xS, yO+1][c]=tempMvBLX[c] withxS=0.1 and ¢=0..1
—  Otherwise (subPartSize 1s equal to 4x8), the array mvIL.PredLX is modified by
mvILPredLX[xO, yO+yS]c]=tempMvALX[c] withyS=0.1 and c=0..1
mvILPredILX[xO+ 1, yO+yS [ c]=tempMvBLX[c] withyS=0.1 and c=0..1

G.8.6.1.3 Derivation process for inter-layer predictors for P and B macroblock and sub-macroblock types

This process is only invoked when slice type is equal to EP or EB.

Inputs to this process are

(G-269)
(G-270)

(G-271)
(G-272)

—  two 2x2 arrays refldxIT.Pred.0 and refldxIT.Pred.O specifying predictors for the reference indices of the current

macroblock,

—  two 4x4x2 arrays mvILPredL.0 and mvILPredl.0 specifying predictors for the motion vectors of the current

macroblock.
Outputs of this process are

—  avariable mbTypelLPred specifying a predictor for the macroblock type of the current macroblock,

— a list subMbTypelLPred with 4 elements specifying predictors for sub-macroblock types of the current

macroblock.
The variable maxX is derived as follows.
—  Ifslice type is equal to EB, maxX is set equal to 1.
—  Otherwise (slice type is equal to EP), max¥X 1s set equal to 0.
The macroblock type predictor mbTypeILPred is derived by applying the following ordered steps.
1. The variable partitionSize is derived as follows.
—  Iffor X =0.maxX, all of the following conditions are true, partitionSize is set equal to 16x16.
—  all elements refldxIT.PredLX][ x, v | with x, y =0..1 are the same
— all elements mvILPredLX][ x, y ] with x, y = 0..3 are the same

—  Otherwise, if for X = 0..maxX, all of the following conditions are true, partitionSize is set equal to 16x8.
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—  refldxILPredLX] 0, 0 ] is equal to refldxILPredLX[ 1, 0 ]
—  refldxIL.PredLX] 0, 1 ] is equal to refIldxIT.PredL.X] 1, 1 ]
—  all elements mvILPredLX][ x, y ] with x =0..3 and y = 0..1 are the same
—  all elements mvILPredLX][ x, y ] with x =0..3 and y = 2..3 are the same
—  Otherwise, if for X = 0..maxX, all of the following conditions are true, partitionSize is set equal to 8x16.
—  refldxIL.PredLX][ 0, 0 ] is equal to refIdxIT.PredL.X] 0, 1 ]
—  refldxILPredLX] 1, 0 ] is equal to refldxTLPredL.X] 1, 1 ]
—  all elements mvILPredLX][ x, y ] with x =0..1 and y = 0..3 are the same
—  all elements mvILPredLX][ x, y ] with x =2..3 and y = 0..3 are the same
—  Otherwise, partitionSize is set equal to 8x8.

When slice type is equal to EB and partitionSize is not equal to 8x8, the variable partPredModeA is derived
by

partPredModeA = ( refldxILPredL.1[ 0,0] >= 0?7 2 : 0) +
( refldxILPredL0O[0,0] >=0 7 1 : 0) (G-273)

When slice type is equal to EB and partitionSize is equal to 16x8 or 8x16, the variable partPredModeB is
derived by
partPredModeB = ( refldxIL.PredL1[ 1,1] >= 0?2 2 : 0)+
(refldxILPredLO[ 1. 1] >= 0?7 1 : 0) (G-274)

Depending on slice type, partitionSize, partPredModeA (when applicable), and partPredModeB (when
applicable), the macroblock type predictor mbTypell Pred is derived as specified in Table G-6.

All elements subMbTypell.Pred[ mbPartldx | of the list subMbTypelLPred with mbPartldx =0..3 are marked as
"unspecified".

When mbTypelLPred is equal to P_8x8 or B_8x8, each element subMbTypelLPred[ mbPartldx | with mbPartldx = 0..3
is modified by applying the following ordered steps.

1.
2.

474

The coordinate offset ( X0, yO ) is set equal to ( 2 * ( mbPartldx % 2 ), 2 * ( mbPartldx /2 ) ).
The variable subPartitionSize is derived as follows.

— If for X=0.maxX, all elements mvILPredLX] xO + xS, yO +yS] with xS, yS=0..1 are the same,
subPartitionSize is set equal to 8x8.

—  Otherwise, if for X=0..maxX, mvILPredLX[ xO,vyO ] is equal to mvILPredLX[xO+ 1,yO] and
mvILPredLX[ xO,yO+ 1] is equal to mvILPredLX[ xO+ 1, yO+ 1], subPartitionSize is set equal
to 8x4.

—  Otherwise, if for X=0.maxX, mvILPredLX[ xO,yO ] is equal to mvILPredLX[ xO,yO+ 1] and
mvILPredLX[ xO +1,y0 ] is equal to mvILPredLX[ xO+ 1, yO+ 1], subPartitionSize is set equal
to 4x8.

—  Otherwise, subPartitionSize is set equal to 4x4.

When slice type is equal to EB, the variable partPredMode is derived by
partPredMode = ( refldxTLPredL.1[ xO /2, yO/2] >= 0?2 2 : 0)+
( refldxIT PredIO[ xO/2,yO/2]>= 0721 : 0) (G-275)

Depending on slice_type, subPartitionSize, and partPredMode (when applicable), the sub-macroblock type
predictor subMbTypelLPred] mbPartIdx ] is derived as specified in Table G-7.
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Table G-6 — Macroblock type predictors mbTypeILPred

- -] - - =] =
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N = = - 3 = = =
51213 | % T S121% 1% T
gl | &£ 2 Ll E| & E 2
" g = = = " g t 5 =

= =9 = =5

EB | 16x16 | 1 na | BLO16x16 | EB | 16x8 | 2 3 | B L1Bi 16x8
EB |16x16| 2 | na | BL1 16x16 | EB | 8x16 | 2 3 | B_L1 Bi 8x16
EB |16x16| 3 | na | BBil6xi6 | EB | 16x8 | 3 1 | B BiLo 16x8
EB | 16x8 | 1 1 |B1oro16x8| EB | 8x16 | 3 1 | B Bi Lo 8x16
EB | 8x16 | 1 1 |B1orosxi6| EB | 16x8 | 3 2 | BBiLl 16x8
EB | 16x8 | 2 2 [BLiL1 16x8| EB | 8x16 | 3 2 | B Bi Ll 8x16
EB | sx16 | 2 2 [BLiLisx6| EB | 16x8 | 3 3 | B Bi Bi 16x8
EB | 16x8 | 1 2 |BLoLi 16x8| EB | 8x16 | 3 3 | B.BiBi 816
EB | 8x16 | 1 2 |B1oL18x16| EB | 8x8 | na | na B 8x8
EB | 16x8 | 2 1 [Briro16x8| EP |16x16| na | na | P L0 16x16
EB | 8x16 | 2 1 [BrLirosxi6| EP | 16x8 | na | na |P L0 L0 16x8
EB | 16x8 | 1 3 |BLoBi16x8| EP | 816 | na | na |P L0 Lo 8x16
EB | 8x16 | 1 3 |BroBisxi6| EP | 8x8 | na | na P 8x8

Table G-7 — Sub-macroblock type predictors subMbTypelLPred[ mbPartIdx ]
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EB | 88 | 1 [BLo88| EB | 48 | 3 | B Bi4x8
EB | 88 | 2 |BL1 88| EB | 4x4 | 1 |B_L0 4x4
EB | 88 | 3 |[BBisx®| EB | 44 | 2 |[B.L14x4
EB | 84 | 1 |[BLoS8x4| EB | 4x4 | 3 | B Biaxd
EB | 84 | 2 |[BL1 84| EP | 88 | na | P L0 8x8
EB | 84 | 3 |[BBisx4| EP | 84 | na [P L0 S8x4
EB | 4x8 | 1 |[BI04x8| EP | 4x8 | na | P_LO 4x8
EB | 4x8 | 2 |[BL14x8| EP | 4x4 | na [P LO 4x4
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G.8.6.2 Resampling process for intra samples
Inputs to this process are
—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

—  aone-dimensional array refLayerSliceldc with RefLayerPicSizeInMbs elements specifying slice identifications for
the macroblocks of the reference layer representation,

— a one-dimensional array refLayerFieldMbFlag with ReflLayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.

—  a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying macroblock types for
the macroblocks of the reference layer representation,

—  a (RefLayerPicWidthInSamples; )x(ReflayerPicHeightInSamples; ) array reflayerPicSamples; of luma samples
for the reference layer representation,

—  a(PicWidthInSamples; )x(PicHeightInSamples; ) array picSamples; of luma samples,

—  when ChromaArrayType is not equal to 0, two (RefLayerPicWidthInSamplesc)x(RefLayerPicHeightInSamplesc)
arrays refLayerPicSamplesc, and refLayerPicSamplesc, of chroma samples for the reference layer representation,

—  when ChromaArrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightinSamplesc) arrays picSamplescy,
and picSamplesc, of chroma samples.

Outputs of this process are
—  amodified version of the array picSamples; of luma samples,

—  when ChromaArrayType is not equal to 0, modified versions of the arrays picSamplesg, and picSamplesc, of
chroma samples.

The resampling process for intra samples of a macroblock colour component as specified in subclause G.8.6.2.1 is
invoked with chromaFlag equal to 0, mbW equal to 16, mbH equal to 16, fieldMbFlag. reflayerPicSamples;,
refLayerSlicelde, refLayerFieldMbFlag, and refLayerMbType as the inputs and the output is the 16x16 array mbPred
of Intra_Base prediction samples for the luma component of the current macroblock.

When ChromaArrayType is not equal to 0, for CX being replaced by Cb and Cr, the resampling process for intra
samples of a macroblock colour component as specified in subclause G.8.6.2.1 is invoked with chromaFlag equal to 1,
mbW equal to MbWidthC, mbH equal to MbHeightC, fieldMbFlag, reflayerPicSamplesck, refLayerSlicelde,
refLayerFieldMbFlag, and refLayerMbType as the inputs and the output is the (MbWidthC)x(MbHeightC) array
mbPredcx of Intra_Base prediction samples for the CX component of the current macroblock.

The picture sample array construction process as specified in subclanse G.8.5.4.1 is invoked with fieldMbFlag,
mbPred;, picSamples; and, when ChromaArrayType is not equal to 0, mbPredcs,, mbPrede,, picSamplescy, and
picSamplesc, as the mputs and the outputs are a modified version of picSamples; and., when ChromaArrayType is not
equal to 0, moditfied versions of picSamplescy, and picSamplesc.

G.8.6.2.1 Resampling process for intra samples of a macroblock colour component
Inputs to this process are
— avariable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process,

—  two variables mbW and mbH specifying the width and height, respectively, of a macroblock for the considered
colour component,

— avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

— an array reflLayerPicSamples, which is a (RefLayerPicWidthInSamples; )x(ReflayerPicHeightInSamples; ) array
containing constructed intra luma sample values for the reference layer representation when chromaFlag is equal
to0 or a (RefLayerPicWidthInSamplesc)x(RefLayerPicHeightInSamplesc) array containing constructed intra
chroma sample values for the reference layer representation when chromaFlag is equal to 1,

—  aone-dimensional array reflayerSliceldc with Refl ayerPicSizeInMbs elements specifying slice identifications for
the macroblocks of the reference layer representation,

— a one-dimensional array refLayerFieldMbFlag with RefLayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.
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— a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying macroblock types for
the macroblocks of the reference layer representation.

Output of this process 1s an (mbW)x(mbH) array mbPred of Intra_Base prediction samples.
The variable botFieldFlag is derived as follows.

—  If RefLayerFrameMbsOnlyFlag is equal to 0, botFieldFlag is set equal to 0.

—  Otherwise, if field pic flag is equal to 1, botFieldFlag is set equal to bottom_field flag.

—  Otherwise, if RefLayerFieldPicFlag is equal to 1, botFieldFlag is set equal to RefLayerBottomFieldFlag.
—  Otherwise, if fieldMbFlag is equal to 1, botFieldFlag is set equal to (CurrMbAddr % 2).

—  Otherwise, botFieldFlag is set equal to 0.

The variable frameBasedResamplingFlag is derived as follows.

—  Ifall of the following conditions are true, frameBasedResamplingFlag is set equal to 1.

Refl ayerFrameMbsOnlyFlag is equal to 1
frame mbs_only flag is equal to 1

—  Otherwise, frameBasedResamplingFlag is set equal to 0.

The variable topAndBotResamplingFlag is derived as follows.

—  Ifall of the following conditions are true, topAndBotResamplingFlag is set equal to 1.

RefLayerFrameMbsOnlyFlag is equal to 0
Refl ayerFieldPicFlag is equal to 0

frame mbs_only flag is equal to 0
fieldMbFlag is equal to 0

—  Otherwise, topAndBotResamplingFlag is set equal to 0.

The variable filteringModeFlag is derived as follows.

—  If chromaFlag is equal to 0 or ChromaArrayType is equal to 3, filteringModeFlag is set equal to 0.

—  Otherwise (chromaFlag is equal to 1 and ChromaArrayType is not equal to 3), filteringModeFlag is set equal to 1.

The array predArray is derived as specified in the following.

—  If frameBasedResamplingFlag is equal to 1 or fieldMbFlag is equal to 1, the following ordered steps are specified.

1.

The reference layer sample array construction process prior to intra resampling as specified in subclause
G.8.6.2.2 is invoked with chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag, reflLayerPicSamples,
refLayerSliceldc, refLayerFieldMbFlag, and refLayerMbType as the inputs and the outputs are the variables
refArrayW., refArrayH, the array refSampleArray of reference layer sample values, and the variables xOffset
and yOffset.

The interpolation process for Intra Base prediction as specified in subclause G.8.6.2.3 is invoked with
filteringModeFlag, chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag, fldPrdinFrmMbFlag equal to 0,
yBorder equal to 0, refArrayW, refArrayH, refSampleArray. xOffset, and yOffset as the inputs and the output
1s the (mbW)x(mbH) array mbPred of Intra_Base prediction samples.

—  Otherwise, if topAndBotResamplingFlag is equal to 0, the following ordered steps are specified.

1.

The reference layer sample array construction process prior to intra resampling as specified in subclause
G.8.622 1s invoked with chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag, refl ayerPicSamples,
reflayerSliceldc, reflayerFieldMbFlag, and refl.ayerMbType as the inputs and the outputs are the variables
refAmrayW, refArrayH, the array refSampleArray of reference layer sample values, and the variables xOffset
and yOffset.

The variable yBorder is set equal to ( 2 — chromaFlag ).

The interpolation process for Intra Base prediction as specified in subclause G.8.6.2.3 is mvoked with
filteringModeFlag, chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag, fldPrdinFrmMbFlag equal to 1,
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yBorder, refArrayW, refArrayH, refSampleArray, xOffset, and yOffset as the inputs and the output is the
(mbW)x(mbH / 2 + 2* yBorder) array fieldPredArray of field prediction samples.

4. The vertical interpolation process for Intra_Base prediction as specified in subclause G.8.6.2.4 is invoked with
filteringModeFlag, chromaFlag, mbW, mbH, botFieldFlag, yBorder, and fieldPredArray as the inputs and the
output is the (mbW)x(mbH) array mbPred of Intra_Base prediction samples.

Otherwise (topAndBotResamplingFlag 1s equal to 1), the following ordered steps are specified.

1. The reference layer sample array construction process prior to intra resampling as specified in subclause
G.8.6.22 is invoked with chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag equal to 0,
refLayerPicSamples, refLayerSlicelde, refLayerFieldMbFlag, and refLayerMbType as the inputs and the
outputs are the variables refArrayTopW, refArrayTopH, the array refSampleArrayTop of top field reference
layer sample values, and the variables xOffsetTop and yOffsetTop.

2. The interpolation process for Intra Base prediction as specified in subclause G.8.6.2.3 is invoked with
filteringModeFlag, chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag equal to 0, fldPrdInFrmMbFlag equal
to 1. yBorder equal to 0, refArrayTopW, refArrayTopH, refSampleArrayTop, xOffsetTop. and yOftsetTop as
the inputs and the output is the (mbW)x(mbH / 2) array topFieldPred Array of top field prediction samples.

3. The reference layer sample array construction process prior to intra resampling as specified in subclause
G.8.6.22 is invoked with chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag equal tol,
refLayerPicSamples, refLayerSlicelde, refLayerFieldMbFlag, and refLayerMbType as the inputs and the
outputs are the variables refArrayBotW, refArrayBotH. the array refSample ArrayBot of bottom field reference
layer sample values, and the variables xOffsetBot and yOffsetBot.

4. The interpolation process for Intra Base prediction as specified in subclause G.8.6.2.3 is invoked with
filteringModeFlag, chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag equal to 1, fldPrdInFrmMbFlag equal
to 1, yBorder equal to 0, refArrayBotW. refArrayBotH, refSampleArrayBot, xOffsetBot, and yOffsetBot as
the inputs and the output is the (mbW)x(mbH / 2) array botFieldPred Array of bottom field prediction samples.

5. Each sample predArray[ x, y | with x =0..(mbW — 1) and y = 0..(mbH — 1) of the array mbPred of Intra_Base
prediction samples is derived by
mbPred[ x, y |=((y%2) == 0 ? topFieldPredAmay|[ x, y>>1]
. botFieldPredArray[ x. y>>11]) (G-276)

G.8.6.2.2 Reference layer sample array construction process prior to intra resampling

Inputs to this process are

a variable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process,

two variables mbW and mbH specifying the width and height, respectively, of a macroblock for the considered
colour component,

a variable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

a variable botFieldFlag specifying whether a top or a bottom field is subject to the resampling process (when
RefLayerFrameMbsOnlyFlag is equal to 0 or frame mbs_only flag is equal to 0),

an array reflLayerPicSamples, which is a (Refl.ayerPicWidthInSamples; )x(ReflayerPicHeightInSamples;) array
containing constructed intra luma sample values for the reference layer representation when chromaFlag is equal
to0 or a (RefLayerPicWidthInSamplesc)x(RefLayerPicHeightInSamplesc) array containing constructed intra
chroma sample values for the reference layer representation when chromaFlag is equal to 1,

a one-dimensional array reflLayerSliceldc with RefLayerPicSizeInMbs elements specifying slice identifications for
the macroblocks of the reference layer representation,

a one-dimensional array refLayerFieldMbFlag with RefLayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.

a one-dimensional array refLayerMbType with RefLayerPicSizeInMbs elements specifying macroblock types for
the macroblocks of the reference layer representation.

Outputs of this process are
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two variables refArrayW and refArmrayH specifying the width and height, respectively. of the constructed array of
reference layer sample values,
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—  a(refArrayW)x(refArrayH) array refSampleArray of reference layer sample values,

—  two variables xOffset and yOffset specifying the x and y coordinate, respectively, of the reference layer sample
location that corresponds to the sample refSampleArray[ 0. 0 ] of the array refSampleArray.

The variables refW, refH, refMbW, refMbH, xOffset, yOffset, refArrayW, refArrayH, xMin, yMin, xMax, yMax,
yRefScale, and yRefAdd are derived as specified in the following ordered steps.

1.

The derivation process for reference layer sample locations in resampling as specified in subclause G.6.3 is
invoked with chromaFlag, the sample location (0. 0). fieldMbFlag, and botFieldFlag as the inputs and the
output is the sample location ( xRefMin16, yRefMinl16 ) in units of 1/16-th sample.

The derivation process for reference layer sample locations i resampling as specified in subclause G.6.3 is
mvoked with chromaFlag, the sample location ( mbW — 1, mbH — 1), fieldMbFlag, and botFieldFlag as the
inputs and the output is the sample location ( xRefMax16, yRefMax16 ) in units of 1/16-th sample.

With Z being replaced by L for chromaFlag equal to 0 and C for chromaFlag equal to 1, the variables refW,
refH, refMbW., and refMbH are derived by

refW = ReflayerPicWidthInSamplesz (G-277)
refH = RefLayerPicHeightInSamplesz (G-278)
refMbW = ( ( chromaFlag == 0) ? 16 : RefLayerMbWidthC ) (G-279)
refMbH = (( chromaFlag == 0) ? 16 : RefLayerMbHeightC ) (G-280)

The variables xOffset, yOffset, refArrayW, and refArrayH are derived by

xOffset =((xRefMinl6>>8)<<4)—(refMbW>>1) (G-281)
yOffset =((yRefMinl6>>8)<<4)—(refMbH >>1) (G-282)
refArrayW = ( ( (xRefMax16 + 15 ) >>8 ) << 4 ) + (refMbW == 1 ) — xOffset + 16 (G-283)
refArrayH = ( ( (yRefMax16+15)>>8)<<4) + (refMbH >> 1) —yOffset + 16 (G-284)

NOTE 1 — The derived array size might be larger than the array size that is required by the interpolation process for
Intra Base prediction specified in subclause G.8.6.2.3.

The variables xMin, yMin, xMax, and yMax are derived by

xMin = ( xRefMinl6 == 4 ) — xOffset (G-285)
yMin = ( yRefMinl6 =>4 ) — yOffset (G-286)
xMax = ( ( xRefMax16 + 15 ) >> 4 ) — xOffset (G-287)
yMax = ( ( yRefMax16 + 15 ) >> 4 ) — yOffset (G-288)

The variables yRefScale and yRefAdd are derived as follows.

—  If ReflayerFrameMbsOnlyFlag is equal to 1 or Refl ayerFieldMbFlag is equal to 1, yRefScale is set
equal to 1 and yRefAdd is set equal to 0.

—  Otherwise (RefLayerFrameMbsOnlyFlag is equal to 0 and RefLayerFieldMbFlag is equal to 0),
yRefScale is set equal to 2 and yRefAdd is set equal to botFieldFlag.

The variable refSliceldcMb is marked as "not available".

Each sample refSampleArray[ x, y | with x =0..(refArrayW — 1) and y = 0..(refArrayH — 1) is derived as specified in
the following ordered steps.

1.

A reference layer sample location ( xRef, yRef ) is derived by

xRef = max( 0, min{ refW — 1, x + xOffset ) ) (G-289)
yRef = yRefScale * max( 0, min( refH / yRefScale — 1, y + yOffset ) ) + yRefAdd (G-290)

The derivation process for reference layer slice and intra macroblock identifications as specified in subclause
G.8.6.2.2.1 is invoked with the reference layer sample location (xRef, yRef), refMbW, refMbH,
refLayerSliceldc, refLayerFieldMbFlag, and refLayerMbType as the inputs and the outputs are the reference
layer slice identification refSliceldc and the variable refIntraMbFlag.

‘When constrained intra_resampling_flag is equal to 1, refIntraMbFlag is equal to 1, x is greater than or equal
to xMin, x is less than or equal to xMax, y is greater than or equal to yMin, and y is less than or equal to
yMax, the following applies.

—  If the variable refSliceldcMBb is marked as "not available", refSliceldcMb is marked as "available" and its
value is set equal to refSliceldc.
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—  Otherwise (refSliceldcMb is marked as "available"), the bitstream shall not contain data that result in a
reference layer slice identification refSlicelde that is not equal to refSliceldcMb.

NOTE 2 — This constraint specifies that a macroblock cannot be coded with base_mode flag equal to 1 when it
covers intra-coded macroblocks of more than one slice in the reference layer representation and
constrained intra resampling flag is equal to 1.

4. Depending on refIntraMbFlag, constrained intra resampling flag, and refSlicelde, the following applies.

—  If any of the following conditions is true, the sample refSampleArray[ x, y ] is marked as "not available
for Intra_Base prediction" and its value is set equal to 0.

—  refIntraMbFlag is equal to 0
—  constrained intra_resampling_flag is equal to 1 and refSliceldc is not equal to refSliceldcMb

—  Otherwise, the sample refSampleArray[ x, y ] 1s marked as "available for Intra Base prediction" and its
value is derived by

refSampleArray[ x, y ] = refLayerPicSamples| xRef, yRef ] (G-291)
The construction process for not available sample values prior to intra resampling as specified in subclause G.8.6.2.2.2

is invoked with refMbW, refMbH, refArrayW, refArrayH, refSampleArray, xOffset, and yOffset as the inputs and the
output is a modified version of the sample array refSampleArray.

G.8.6.2.2.1 Derivation process for reference layer slice and intra macroblock identifications
Inputs to this process are

— a reference layer sample location (xRef, yRef) relative to the upper-left sample of the considered colour
component of the reference layer picture,

—  two variables refMbW and refMbH specifying the width and height, respectively, of a reference layer macroblock
for the considered colour component,

—  aone-dimensional array refLayerSliceldc with RefLayerPicSizeInMbs elements specifying slice identifications for
the macroblocks of the reference layer representation,

— a one-dimensional array refLayerFieldMbFlag with RefLayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.

—  a one-dimensional array refl ayerMbType with Refl.ayerPicSizeInMbs elements specifying macroblock types for
the macroblocks of the reference layer representation.

Outputs of this process are
—  areference layer slice identification refSliceldc for the slice that covers the input reference layer sample location,

—  avariable refIntraMbFlag specifying whether the reference layer macroblock that covers the input reference layer
sample location is intra coded.

The reference layer macroblock address refMbAddr is derived as follows.
—  If ReflLayerMbaffFrameFlag is equal to 0, the variable refMbAddr is derived by
refMbAddr = ( yRet/ refMbH ) * ReflayerPicWidthInMbs + ( xRef / refMbW ) (G-292)
—  Otherwise (ReflLayerMbaffFrameFlag is equal to 1), the variable refMbAddr is derived as specified m the
following ordered steps.
1. A variable refMbAddrTop is derived by
refMbAddiTop =2 * ( ( yRef / ( 2 * refMbH ) ) * RefLayerPicWidthInMbs
+ ( xRef / refMbW ) ) (G-293)
2. Depending on refLayerFieldMbFlag| refMbAddrTop ]. the variable refMbAddr is derived as follows.
—  IfreflayerFieldMbFlag[ refMbAddrTop ] is equal to 0, the variable refMbAddr 1s derived by
refMbAddr = refMbAddiTop + ( yRef % ( 2 * refMbH ) ) / refMbH (G-294)
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—  Otherwise (refLayerFieldMbFlag[ refMbAddiTop ] is equal to 1), the variable refMbAddr is derived by
refMbAddr = refMbAddrTop + ( yRef % 2 ) (G-295)

The reference layer slice identification refSliceldc is set equal to refLayerSlicelde[ refMbAddr .
Depending on refLayerMbType[ refMbAddr |, the variable refIntraMbFlag is derived as follows.

—  If refLayerMbType[ refMbAddr ] is equal to I 4x4, I 8x8, I 16x16, I PCM., or I BL, reflntraMbFlag is set equal
to 1.

—  Otherwise (refLayerMbType| refMbAddr ] 1s not equal to I 4x4, I 8x8, I 16xl6, I PCM, or I BL),
refIntraMbFlag is set equal to 0.

G.8.6.2.2.2 Construction process for not available sample values prior to intra resampling
Inputs to this process are

—  two variables refMbW and refMbH specifying the width and height, respectively, of a reference layer macroblock
for the considered colour component,

—  two variables refArrayW and refArrayH specifying the width and height, respectively, of the array of reference
layer sample values,

—  a(refArrayW)x(refArrayH) array refSampleArray of reference layer sample values,

—  two variables xOffset and yOffset specifying the x and y coordinates, respectively, of the reference layer sample
location that corresponds to the sample refSampleArray[ 0. 0 ] of the array refSampleArray.

Output of this process is a modified version of the array refSample Array.

For each sample refSampleArray[x,y] with x=(refMbW/2)..(refArrayW —refMbW/2-1) and
v = (refMbH / 2)..(refArrayH — refMbH / 2 — 1) that is marked as "not available for Intra Base prediction", the
following ordered steps are specified.

1. The sample location difference ( xD. yD ) and the variable yA are derived by

xR = ( x + xOffset ) % refMbW (G-296)
yR = ( y + yOffset ) % refMbH (G-297)
xXD=((xR>=refMbW/2) ? (xR—refMbW) : (xR+1)) (G-298)
yD=((yR>=refMbH /2) ? (yR—refMbH ) : (yR+1)) (G-299)
yA=yD -9 * Sign( yD ) (G-300)

2. When any of the following conditions is true, yD is set equal to yA.

—  the sample refSampleArray| x, y — yD | is marked as "not available for Intra Base prediction" and the
sample refSampleArray[ x, y - yA ] is marked as "available for Intra_Base prediction"

- all of  the samples refSampleArray[ x —xD. y . refSampleArray[ x, y—yD ]. and
refSampleArray[ x - XD, y — yD ] are marked as "not available for Intra_Base prediction"

3. The sample value refSampleArray[ x, y | is derived as follows.

—  If the sample refSampleArray[ x —xD, y ] and the sample refSampleArray[ x, y —yD ] are marked as
"available for Intra Base prediction", the following ordered steps are specified.

a. A variable cornerSampleAvailableFlag is derived as follows.

— If the sample refSampleArray[ x—xD, y—yD ] is marked as "available for Intra Base
prediction", the variable cornerSampleAvailableFlag is set equal to 1.

—  Otherwise (the sample refSampleArray[ x —xD, y—yD] is marked as "not available for
Intra_Base prediction"), the variable cornerSampleAvailable is set equal to 0.

b. The diagonal construction process for not available sample values as specified in subclause
G.8.6.2.2.2.1 is invoked with refArrayW, refArrayH. refSampleAsray. the sample location
difference (xD, yD ), the sample location ( x.y ). and the variable cornerSampleAvailableFlag as
the inputs and the output is the sample array refSampleArray with a modified sample value at
sample location (X, y ).
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—  Otherwise (the sample refSampleArray[ x — XD, y | or the sample refSampleArray[ x, y — yD ] is marked
as "not available for Intra_Base prediction"), the following applies.

—  If the sample refSampleArray][ x —xD, y | 1s marked as "available for Intra Base prediction". the
sample value refSampleArray[ X, y ] is set equal to refSampleArray[ x —xD. v |.

—  Otherwise, if the sample refSampleArray[ x, y—yD ] is marked as "available for Intra Base
prediction”, the sample value refSampleArray[ x, ¥ | is set equal to refSampleArray[ x, y—yD ].

—  Otherwise (the sample refSampleArray[ x — XD, y ] and the sample refSampleArray[ x, y —yD ] are
marked as "not available for Intra_Base prediction™), the sample value refSampleArray[ x, v ] is set
equal to refSampleArray[ x —xD, y—yD ].

All samples refSampleArray[ x, y | with x = 0..(refArrayW — 1) and y = 0..(refArrayH — 1) are marked as "available for
Intra Base prediction”.

G.8.6.2.2.2.1 Diagonal construction process for not available sample values
Inputs to this process are

—  two variables refArrayW and refArrayH specifying the width and height, respectively, of the array of reference
layer sample values,

—  a(refArrayW)x(refArrayH) array p of reference layer sample values,
—  asample location difference ( xD, yD ),
—  asample location ( %, y ) inside the reference layer sample array refSampleArray,
—  avariable comerSampleAvailableFlag.
Output of this process is the sample array p with a modified sample value at sample location ( x. v ).
The variables diffHorVer and sgnXY are derived by
diffHorVer = Abs( xD ) — Abs( yD ) (G-301)
sgnXY =Sign(xD *yD) (G-302)
When cornerSampleAvailableFlag is equal to 1, the following applies.
1. The variable cornerSample is set equal top[ x —xD.y—yD ].
2. The sample value p[ x — xD, y — yD ] is modified by
p[x-xD.y-yD]=(p[x—xD.y ]+p[x,y-yD]+1)>>1 (G-324a)

The sample value p[ x, v ] is derived as follows.

—  If diffHorVer is greater then 0, the sample location ( xC, yC ) is set equal to ( x — sgnXY * yD, y—yD ) and the
sample value p[ x, y ] is derived by

plxy]=(p[xC-1,yC]+2*p[xC,yC]+p[xC+1,yC]+2)>>2 (G-303)

—  Otherwise, if diffHorVer is less then 0. the sample location ( xC. yC ) is set equal to (x—xD, y —sgnXY *xD)
and the sample value p[ x, v ] is derived by

plx.y]=(p[xC.yC—-1]+2#*p[xC,yC]+p[xC.yC+1]+2)>>2 (G-304)
—  Otherwise (diffVerHor 1s equal to 0), the sample value p[ x. y ] is derived by

plx.y]=(p[x.y-yD]+2*p[x—xD.y-yD]+p[x—xD.y]+2)>>2 (G-305)
When cornerSampleAvailableFlag 1s equal to 1, the sample value p[ x —xD, y —yD ] 1s set equal to cornerSample.

G.8.6.2.3 Interpolation process for Intra_Base prediction
Inputs to this process are
— avariable filteringModeFlag specifying the interpolation method.,

—  avariable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process,
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—  two variables mbW and mbH specifying the width and height, respectively. of a macroblock for the considered
colour component,

—  avariable fieldMbFlag specifying whether the current macroblock 1s a field or a frame macroblock.

— a variable botFieldFlag specifying whether a top or a bottom field is subject to the resampling process (when
Refl ayerFrameMbsOnlyFlag is equal to 0 or frame mbs_only flag is equal to 0),

— avariable fldPrdInFrmMbFlag specifying whether field prediction for a frame macroblock is applied,
—  avariable yBorder specifying the vertical border for the output sample array predSamples,

—  two variables refArrayW and refArrayH specifying the width and height, respectively. of the array of reference
layer sample values,

—  a(refArrayW)x(refArrayH) array refSampleArray of reference layer sample values,

—  two variables xOffset and yOffset specifying the x and y coordinate, respectively, of the reference layer sample
location that corresponds to the sample refSampleArray[ 0, 0 ] of the array refSampleArray.

Output of this process is an (mbW)x(mbH / ( 1 + fldPrdInFrmMbFlag ) + 2 * yBorder) array predArray of interpolated
sample values.

Table G-8 specifies the filter coefficients eF[ p. x ] with p=0..15 and x = 0..3 of the luma interpolation filter eF for
resampling in Intra_Base prediction.

Table G-8 — 16-phase luma interpolation filter for resampling in Intra_Base prediction

Interpolation filter coefficients
Phase p
eF[p.0] | eF[p.1] [ eF[p.2] | eF[p.3]
0 0 32 0 0
1 -1 32 2 -1
2 -2 31 4 -1
3 -3 30 6 -1
4 -3 28 8 -1
5 -4 26 11 -1
6 -4 24 14 -2
7 -3 22 16 -3
8 -3 19 19 -3
9 -3 16 22 -3
10 -2 14 24 -4
11 -1 11 26 -4
12 -1 8 28 -3
13 -1 6 30 -3
14 -1 4 31 -2
15 -1 2 32 -1

Let tempArray be a (refArrayW)x(mbH / ( 1 + fldPrdInFrmMbFlag ) + 2 * yBorder) array of samples. Each sample
tempArray[ x,y] with x=0.(refArrayW —1) and y=0..(mbH/( 1+ fldPrdInFrmMbFlag ) + 2 * yBorder—1) is
derived as specified in the following ordered steps.

1. The variable yP is derived by
yP =y * ( 1 + fldPrdInFrmMbFlag ) — yBorder + botFieldFlag (G-306)

2. The derivation process for reference layer sample locations in resampling as specified in subclause G.6.3 1s
mvoked with chromaFlag, the sample location ( 0, yP ), fieldMbFlag. and botFieldFlag as the mputs and the
output is the sample location ( xRef16, yRefl6 ) in units of 1/16-th sample.

NOTE 1 — In this invoeation of the process in subclause G.6.3, only the vertical component yRefl6 of the sample location

needs to be derived.
3. The variables yRef and yPhase are derived by
yRef =(yRefl6>>4)— yOffset (G-307)
yPhase = ( yRefl6 + 16 ) % 16 (G-308)
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4. Depending on filteringModeFlag, the sample value tempArray[ x, y | is derived as follows.

—  If filteringModeFlag is equal to 0, the sample value tempArray| x, v ] is derived by

tempArray[ X, y ] = eF[ yPhase, 0 | * refSampleArray[ x, yRef—1 ] +
eF[ yPhase, 1 | * refSampleArray[ x, yRef ] +
eF[ yPhase, 2 | * refSampleArray[ x, yRef +1 ] + (G-309)
eF[ yPhase, 3 | * refSampleArray[ x, yRef + 2 ]

—  Otherwise (filteringModeFlag is equal to 1), the sample value tempArray[ x, y ] is derived by

tempArray[ X, y ] = ( 16 — yPhase ) * refSample Array[ x, yRef ] +
yPhase * refSampleArray[ x, yRef+1 ] (G-310)

Each sample predArray| x. y ] with x=0..(mbW — 1) and y =0..(mbH / ( 1 + fldPrdInFrmMbFlag ) + 2 * yBorder — 1)
is derived as specified in the following ordered steps.

1.

The derivation process for reference layer sample locations in resampling as specified in subclause G.6.3 is
mvoked with chromaFlag, the sample location ( x, 0 ), fieldMbFlag, and botFieldFlag as the inputs and the
output is the sample location ( xRef16, yRefl6 ) in units of 1/16-th sample.

NOTE 2 — In this invocation of the process in subclause G.6.3, only the horizontal component xRefl6 of the sample
location needs to be derived.

The variables xRef and xPhase are derived by
xRef =(xRefl6 =>4)—xOffset (G-311)
xPhase = ( xRefl6 + 16 ) % 16 (G-312)
Depending on filteringModeFlag, and with Clipl being replaced by Cliply for chromaFlag equal to 0 and
Cliplc for chromaFlag equal to 1, the sample value predArray[ x, y | is derived as follows.
—  IffilteringModeFlag is equal to 0, the sample value tempArray[ X, y ] is derived by

predArray| x, y ] = Clipl( ( eF[ xPhase, 0 ] * tempArray] xRef— 1,y ] +
eF[ xPhase, 1 ] * tempArray[ xRef . y] +
eF[ xPhase, 2 | * tempArray[ xRef+ 1.y | + (G-313)
el[ xPhase, 3 ] * tempArray[ xRef + 2.y ] +512)>>10)

—  Otherwise (filteringModeFlag is equal to 1), the sample value tempArray[ x. y ] is derived by

predArray[ x, ¥y ] = (( 16 — xPhase ) * tempArray[ xRef, vy ] +
xPhase * tempArray[ xRef+1,y]+128)>>8 (G-314)

G.8.6.2.4 Vertical interpolation process for Intra_Base prediction

Inputs to this process are

a variable filteringModeFlag specifying the interpolation method,

a variable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process.

two variables mbW and mbH specifying the width and height, respectively, of a macroblock for the considered
colour component,

a variable botFieldFlag specifying whether the sample array fieldPredArray contains interpolated samples for the
top or bottom field,

a variable yBorder specifying the vertical border for the sample array fieldPredArray,
an (mbW)x(mbH / 2 + 2 * yBorder) array fieldPredArray of sample values.

Output of this process is an (mbW)x(mbH) array predArray of interpolated sample values.

Each sample predArray| x, y ] with x = 0..(mbW — 1) and y = 0..(mbH — 1) 1s derived as follows.
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If (y % 2 ) is equal to botFieldFlag, the sample value predArray[ %, ¥ | is derived by

predArray[ x, v ] = fieldPredArray[ x, (v >> 1 ) + yBorder ] (G-315)

ITU-T Rec. H.264 (03/2005)

506



—  Otherwise (( ¥ % 2 ) is not equal to botFieldFlag). the following ordered steps are specified.
1. The variable yFld is derived by
yFld = (y >>1 ) + yBorder — botFieldFlag (G-316)

2. Depending on filteringModeFlag, and with Clipl being replaced by Cliply for chromaFlag equal to 0 and
Clip1lc for chromaFlag equal to 1, the sample value predArray| x, y | is derived as follows.

—  IffilteringModeFlag is equal to 0, the sample value predArray[ x. y ] is derived by

predArray[ x, v ] = Clip1( ( 19 * ( fieldPredArray[ x, yFId | +
fieldPredArray[ x, yFld+ 1]) —
3 * (fieldPredArray[ x, yFId—1 ] +
fieldPredArray[ x, yFld+2 ] )+ 16)==3) (G-317)

—  Otherwise (filteringModeFlag is equal to 1), the sample value predArray[ x, y | is derived by

predArmray| x, v | = ( fieldPredArray[ x, yFId | +
fieldPredArray| x, yFld+1]+1)>>1 (G-318)

G.8.6.3 Resampling process for residual samples
Inputs to this process are
—  avariable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

— a one-dimensional array reflLayerFieldMbFlag with ReflLayerPicSizelnMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.,

— a one-dimensional array refLayerCTrafo with RefLayerPicSizeInMbs elements specifying the luma transform
types for the macroblocks of the reference layer representation,

—  a (RefLayerPicWidthInSamplesc)x(RefLayerPicHeightInSamplesc) array refLayerPicSamples; of luma samples
for the reference layer representation,

—  a (PicWidthInSamples; )x(PicHeightInSamples; ) array picSamples; of luma samples,

—  when ChromaArrayType is not equal to 0, two (RefLayerPicWidthInSamplesc)x(RefLayerPicHeightInSamplesc)
arrays refLayerPicSamplesc, and refLayerPicSamplesc, of chroma samples for the reference layer representation,

—  when ChromaAsrayType is not equal to 0, two (PicWidthInSamplesc)x(PicHeightInSamplesc) arrays picSamplescy,
and picSamplesc, of chroma samples.

Outputs of this process are
—  amodified version of the array picSamples; of luma samples,

—  when ChromaArrayType is not equal to 0, modified versions of the arrays picSamplesg, and picSamplesc, of
chroma samples.

The resampling process for residual samples of a macroblock colour component as specified in subclause G.8.6.3.1 is
invoked with chromaFlag equal to 0, mbW equal to 16, mbH equal to 16, fieldMbFlag, refLayerPicSamples;,
refLayerFieldMbFlag, and refLayerCTrafo as the inputs and the output is the 16x16 array mbPred; of residual
prediction samples for the luma component of the current macroblock.

When ChromaAirayType is not equal to 0, for CX being replaced by Cb and Cr, the resampling process for residual
samples of a macroblock colour component as specified in subclause G.8.6.3.1 is invoked with chromaFlag equal to 1,
mbW equal to MbWidthC, mbH equal to MbHeightC, fieldMbFlag, reflLayerPicSamplescy. refLayerFieldMbFlag, and
refLayerCTrafo as the inputs and the output is the (MbWidthC)x(MbHeightC) array mbPredcx of residual prediction
samples for the CX component of the current macroblock.

The picture sample array construction process as specified in subclause G.8.5.4.1 1s mvoked with fieldMbFlag,
mbPred;, picSamples; and, when ChromaArrayType is not equal to 0, mbPreds,, mbPredc,. picSamplesc,, and
picSamplesc; as the inputs and the outputs are a modified version of picSamples; and. when ChromaArrayType is not
equal to 0, modified versions of picSamplescy, and picSamplesc,.
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G.8.6.3.1 Resampling process for residual samples of a macroblock colour component

Inputs to this process are

a variable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process.

two variables mbW and mbH specifying the width and height, respectively, of a macroblock for the considered
colour component,

a variable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

an array refLayerPicSamples, which is a (RefLayerPicWidthInSamples; )x(RefLayerPicHeightlnSamples;) array
containing constructed residual luma sample values for the reference layer representation when chromaFlag is
equal to 0 or a (RefLayerPicWidthInSamplesc)x(ReflayerPicHeightInSamplesc) array containing constructed
residual chroma sample values for the reference layer representation when chromaFlag is equal to 1,

a one-dimensional array reflayerFieldMbFlag with ReflayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.,

a one-dimensional array refLayerCTrafo with RefLayerPicSizelnMbs elements specifying the luma transform
types for the macroblocks of the reference layer representation.

Output of this process is an (mbW)x(mbH) array mbPred of residual prediction samples.
The variable botFieldFlag is derived as follows.

If RefLayerFrameMbsOnlyFlag is equal to 0, botFieldFlag is set equal to 0.

Otherwise, if field pic_flag is equal to 1, botFieldFlag is set equal to bottom field flag.

Otherwise, if RefLayerFieldPicFlag is equal to 1, botFieldFlag is set equal to RefLayerBottomFieldFlag.
Otherwise, if fieldMbFlag is equal to 1, botFieldFlag is set equal to (CurrMbAddr % 2).

Otherwise, botFieldFlag is set equal to 0.

The variable frameBasedResamplingFlag is derived as follows.

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

—  RefLayerFrameMbsOnlyFlag is equal to 1

—  frame mbs_only flag is equal to 1

Otherwise, frameBasedResamplingFlag is set equal to 0.

The variable topAndBotResamplingFlag is derived as follows.

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

—  RefLayerFrameMbsOnlyFlag is equal to 0
—  RefLayerFieldPicFlag is equal to 0

—  frame mbs_only flag is equal to 0

—  fieldMbFlag is equal to 0

Otherwise, topAndBotResamplingFlag is set equal to 0.

The array predAsray is derived as specified in the following.
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If frameBasedResamplingFlag is equal to 1 or fieldMbFlag is equal to 1, the following ordered steps are specified.

1. The reference layer sample array construction process prior to residual resampling as specified in subclause
G.8.6.3.2 is invoked with chromaFlag, mbW, mbH. fieldMbFlag., botFieldFlag, yBorder equal to 0,
refLayerPicSamples, refLayerFieldMbFlag, and refLayerCTrafo as the inputs and the outputs are the variables
refArrayW, refArrayH, the array refSampleArray of reference layer sample values, the array refTransBlkIdc
of reference layer transform block identifications, and the variables xOffset and yOffset.

2. The interpolation process for residual prediction as specified in subclause G.8.6.3.3 is invoked with
chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag, fldPrdlnFrmMbFlag equal to 0, yBorder equal to 0,
refArrayW, refArrayH. refSampleArray, refTransBlkIdc, xOffset, and yOffset as the inputs and the output is
the (mbW)x(mbH) array mbPred of residual prediction samples.
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Otherwise, if topAndBotResamplingFlag is equal to 0, the following ordered steps are specified.

1. The reference layer sample array construction process prior to residual resampling as specified in subclause
G.8.6.3.2 is invoked with chromaFlag, mbW, mbH. fieldMbFlag, botFieldFlag, yBorder equal to 1,
refLayerPicSamples, refLayerFieldMbFlag, and refLayerCTrafo as the inputs and the outputs are the variables
refArrayW, refArrayH., the array refSampleArray of reference layer sample values, the array refTransBlkIdc
of reference layer transform block identifications, and the variables xOffset and yOffset.

2. The interpolation process for residual prediction as specified in subclause G.8.6.3.3 is invoked with
chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag., fldPrdInFrmMbFlag equal to 1, yBorder equal to 1,
refArrayW., refArrayH, refSampleArray, refTransBlklde, xOffset, and yOffset as the nputs and the output is
the (mbW)x(mbH / 2 + 2) array fieldPred Array of field prediction samples.

3. The vertical interpolation process for residual prediction as specified in subclause G.8.6.3.4 is invoked with
mbW, mbH, botFieldFlag, yBorder, and fieldPredArray as the inputs and the output is the (mbW)x(mbH)
array mbPred of residual prediction samples.

Otherwise (topAndBotResamplingFlag is equal to 1), the following ordered steps are specified.

1. The reference layer sample array construction process prior to residual resampling as specified in subclause
G.8.6.3.2 is invoked with chromaFlag, mbW, mbH, fieldMbFlag. botFieldFlag equal to 0, yBorder equal to 0,
refLayerPicSamples, refLayerFieldMbFlag, and refLayerCTrafo as the inputs and the outputs are the variables
refArrayTopW., refArrayTopH, the array refSampleArrayTop of reference layer sample values, the array
refTransBlkIdcTop of reference layer transform block identifications, and the variables xOffsetTop and

yOffsetTop.

2. The interpolation process for residual prediction as specified in subclause G.8.6.3.3 is invoked with
chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag equal to 0, fldPrdInFrmMbFlag equal to 1. yBorder equal
to 0, refArrayTopW, refArrayTopH, refSampleArrayTop. refTransBlkIdcTop, xOffsetTop, and yOffsetTop as
the inputs and the output is the (mbW)x(mbH / 2) array topFieldPredArray of top field prediction samples.

3. The reference layer sample array construction process prior to residual resampling as specified in subclause
G.8.6.3.2 is mvoked with chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag equal to 1, yBorder equal to 0,
reflayerPicSamples, refl ayerFieldMbFlag, and reflayerCTrafo as the inputs and the outputs are the variables
refArrayBotW, refArrayBotH, the array refSampleArrayBot of reference layer sample values, the array
refTransBlkIdcBot of reference layer transform block identifications, and the varables xOffsetBot and
yOffsetBot.

4. The interpolation process for residual prediction as specified in subclause G.8.6.3.3 1s invoked with
chromaFlag, mbW, mbH, fieldMbFlag, botFieldFlag equal to 1, fldPrdInFrmMbFlag equal to 1. yBorder equal
to 0, refArrayBotW, refAmrayBotH, refSampleArrayBot, refTransBlkIdcBot, xOffsetBot, and yOffsetBot as
the inputs and the output is the (mbW)x(mbH / 2) array botFieldPred Array of bottom field prediction samples.

5. Each sample predArray[ x, y ] with x=0..(mbW — 1) and y = 0..(mbH — 1) of the array mbPred of residual
prediction samples is derived by

mbPred[ x, vy |=((y%2) == 0 ? topFieldPredArray[ x, y >> 1]
: botFieldPredArmray[ x, y=>>1]) (G-319)

G.8.6.3.2 Reference layer sample array construction process prior to residual resampling

Inputs to this process are

a variable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process,

two variables mbW and mbH specifying the width and height, respectively, of a macroblock for the considered
colour component,

a variable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

a variable botFieldFlag specifying whether a top or a bottom field is subject to the resampling process (when
RefLayerFrameMbsOnlyFlag is equal to 0 or frame mbs_only flag is equal to 0),

a variable yBorder specifying the vertical border for determining the vertical size of the output arrays,

an array refLayerPicSamples, which is a (RefLayerPicWidthInSamples; )x(RefLayerPicHeightlnSamplesr) array
containing constructed residual luma sample values for the reference layer representation when chromaFlag is
equal to 0 or a (RefLayerPicWidthInSamplesc)x(ReflayerPicHeightInSamplesc) array containing constructed
residual chroma sample values for the reference layer representation when chromaFlag is equal to 1,
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a one-dimensional array refLayerFieldMbFlag with RefLayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.

a one-dimensional array refLayerCTrafo with RefLayerPicSizelnMbs elements specifying the luma transform
types for the macroblocks of the reference layer representation.

Outputs of this process are

two variables refArrayW and refArrayH specifying the width and height. respectively, of the constructed arrays of
reference layer sample values and reference layer transform block identification,

a (refArrayW)x(refArrayH) array refSampleArray of reference layer sample values,
a (refArrayW)x(refArrayH) array refTransBlkIdc of reference layer transform block identifications,

two variables xOffset and yOffset specifying the x and y coordinate, respectively, of the reference layer sample
location that corresponds to the sample refSampleArray[ 0, 0 ] of the array refSampleArray and the transform
block identification refTransBIkIdc[ 0, 0 ] of the array refTransBlkIde.

The variables refW, refH, refMbW, refMbH, xOffset, yOffset, refArrayW, refArrayH, yRefScale, and yRefAdd are
derived as specified in the following ordered steps.

1. The derivation process for reference layer sample locations in resampling as specified in subclause G.6.3 is
invoked with chromaFlag, the sample location ( 0, —yBorder ), fieldMbFlag, and botFieldFlag as the inputs
and the output is the sample location ( xRefMinl6, yRefMinl6 ) in units of 1/16-th sample.

2. The derivation process for reference layer sample locations in resampling as specified in subclause G.6.3 is
mvoked with chromaFlag, the sample location (mbW —1, mbH -1+ yBorder), fieldMbFlag, and
botFieldFlag as the inputs and the output is the sample location ( xRefMax16, yRefMax16 ) in units of 1/16-th

sample.

3. With Z being replaced by L for chromaFlag equal to 0 and C for chromaFlag equal to 1, the variables refW,
refH, refMbW, and refMbH are derived by

refW = ReflLayerPicWidthInSamplesz (G-320)
refH  =RefLayerPicHeightInSamplesz (G-321)
refMbW = ( ( chromaFlag == 0) ? 16 : RefLayerMbWidthC ) (G-322)
refMbH = (( chromaFlag == 0) ? 16 : RefLayerMbHeightC ) (G-323)

4. The variables xOffset. yOffset, refArrayW, and refArrayH are derived by

xOffset = (xRefMinl6>>4) (G-324)
yOffset =(yRefMinl6=>>4) (G-325)
refArrayW = ( ( xRefMax16 + 15 ) =>4 ) —xOffset + 1 (G-326)
refArrayH = ( ( yRefMax16 + 15) >>4 ) —yOffset + 1 (G-327)

5. The variables yRefScale and yRefAdd are derived as follows.

—  If ReflLayerFrameMbsOnlyFlag is equal to 1 or ReflayerFieldMbFlag is equal to 1. yRefScale is set
equal to 1 and yRefAdd is set equal to 0.

—  Otherwise (RefLayerFrameMbsOnlyFlag is equal to 0 and RefLayerFieldMbFlag is equal to 0),
yRefScale is set equal to 2 and yRefAdd is set equal to botFieldFlag.

Each sample refSampleArray][x,y]| and each transform block identification refTransBlklde[x,y] with
x = 0..(refArrayW — 1) and y = 0..(refArrayH — 1) are derived as specified in the following ordered steps.

488

1. A reference layer sample location ( xRef, yRef ) is derived by

xRef = max( 0, min( refW — 1, x + xOffset ) ) (G-328)
yRef = yRefScale * max( 0, min( refH / yRefScale — 1, y + yOffset ) ) + yRefAdd (G-329)

2. The sample refSampleArray[ %, y ] is derived by
refSampleArray[ x, y | = refLayerPicSamples| xRef, yRef ] (G-330)

3. The transform block identification refTransBIkIdec[ x, v | is derived by invoking the derivation process for
reference layer transform block identifications as specified in subclause G.8.6.3.2.1 with the reference layer

ITU-T Rec. H.264 (03/2005)

510



sample location ( xRef, yRef ), chromaFlag, refMbW, refMbH, refLayerFieldMbFlag, and refLayerCTrafo as
the inputs and assigning the output to refTransBlkIde[ x, v ].

G.8.6.3.2.1 Derivation process for reference layer transform block identifications

Inputs to this process are

a reference layer sample location ( xRef. yRef) relative to the upper-left sample of the considered colour
component of the reference layer picture,

a variable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process,

two variables refMbW and refMbH specifying the width and height, respectively, of a reference layer macroblock
for the considered colour component,

a one-dimensional array reflLayerFieldMbFlag with RefLayerPicSizeInMbs elements specifying which
macroblocks of the reference layer representation are field macroblocks and which macroblocks are frame
macroblocks.

a one-dimensional array refLayerCTrafo with RefLayerPicSizelnMbs elements specifying the luma transform
types for the macroblocks of the reference layer representation.

Output of this process is a variable refTransBlkIdc specifying an identification for the reference layer transform block
that contains the sample at location ( xRef, yRef).

The reference layer macroblock address refMbAddr and the reference layer sample location (xM, yM ) inside the
reference layer macroblock are derived as follows.

If RefLayerMbaffFrameFlag is equal to 0, the variable refMbAddr and the sample location ( xM, yM ) are derived
by

refMbAddr = ( yRef/ refMbH ) * RefLayerPicWidthInMbs + ( xRef / refMbW ) (G-331)
xM = xRef % refMbW (G-332)
yM = yRef % refMbH (G-333)

Otherwise (RefLayerMbaffFrameFlag is equal to 1), the variable refMbAddr is derived as specified in the
following ordered steps.

1. A variable refMbAddiTop and the horizontal sample location xM are derived by

refMbAddiTop =2 * ( ( yRef/ ( 2 * refMbH ) ) * RefLayerPicWidthInMbs
+ ( xRef / refMbW ) ) (G-334)
xM = xRef % refMbW (G-335)

2. Depending on reflayerFieldMbFlag| refMbAddiTop ], the variable refMbAddr and the vertical sample
location yM are derived as follows.

—  IfreflayerFieldMbFlag| refMbAddrTop ] is equal to 0, the variables refMbAddr and yM are derived by

refMbAddr = refMbAddiTop + ( yRef % ( 2 * refMbH) ) / refMbH (G-336)

M = yRef % refMIbH (G-337)

—  Otherwise (refLayerFieldMbFlag[ refMbAddrTop ] is equal to 1), the variables refMbAddr and yM are
derived by

refMbAddr = refMbAddiTop + ( yRef % 2 ) (G-338)

yM =(yRef% (2 *refMbH ) ) =>1 (G-339)

Depending on chromaFlag, Refl ayerChromaArrayType, and reflayerCTrafo[ refMbAddr |, the following applies.

If (chromaFlag is equal to 0 or RefLayerChromaArrayType is equal to 3) and refLayerCTrafo[ refMbAddr] is
equal to T_8x8, the variable refTransBlkIdc is derived by

refTransBIkIdc = 1 + 2 * (4 * refMbAddr + 2 * (yM /8 ) + (xM/8)) (G-340)

Otherwise ((chromaFlag is equal to 1 and RefLayerChromaArrayType is not equal to 3) or
refLayerCTrafo[ refMbAddr | is not equal to T_8x8), the variable refTransBlkIdc is derived by

refTransBIkIdc = 2 * ( 16 * refMbAddr + 4 * (yM/4)+ (xM/4)) (G-341)
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G.8.6.3.3 Interpolation process for residual prediction

Inputs to this process are

a variable chromaFlag specifying whether the luma or a chroma component is subject to the resampling process.

two variables mbW and mbH specifying the width and height, respectively, of a macroblock for the considered
colour component,

a variable fieldMbFlag specifying whether the current macroblock is a field or a frame macroblock,

a variable botFieldFlag specifying whether a top or a bottom field is subject to the resampling process (when
RefLayerFrameMbsOnlyFlag is equal to 0 or frame mbs_only flag is equal to 0),

a variable fldPrdInFrmMbFlag specifying whether field prediction for a frame macroblock 1s applied,
a variable yBorder specifying the vertical border for the output sample array predSamples,

two variables refArrayW and refArrayH specifying the width and height, respectively, of the array of reference
layer sample values and the array of transform block identifications,

a (refArrayW)x(refArrayH) array refSample Array of reference layer sample values,
a (refArrayW)x(refArrayH) array refTransBlkIdc of transform block identifications,

two variables xOffset and yOffset specifying the x and y coordinate, respectively, of the reference layer sample
location that corresponds to the sample refSampleArray[ 0, 0] of the array refSampleArray and the transform
block identification refTransBlkIdc[ 0, 0 ] of the array refTransBlkIde.

Output of this process is an (mbW)x(mbH / ( 1 + fldPrdInFrmMbFlag ) + 2 * yBorder) array predArray of interpolated
sample values.

Each sample predAmray[ x, y ] with x=0..(mbW — 1) and y = 0..(mbH / ( 1 + fldPrdInFrmMbFlag ) + 2 *yBorder — 1) is
derived as specified in the following ordered steps.
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1. The variable yP is derived by
yP =y * (1 + fldPrdInFrmMbFlag ) — yBorder + botFieldFlag (G-342)
2. The derivation process for reference layer sample locations in resampling as specified in subclause G.6.3 is

invoked with chromaFlag, the sample location ( x. yP ), fieldMbFlag, and botFieldFlag as the inputs and the
output is the sample location ( xRef16, yRef16 ) in units of 1/16-th sample.

3. The vanables xRef, yRef, xPhase, and yPhase are derived by

xRef =(xRefl6=>>4)—xOffset (G-343)
yRef =(yRefl6>>4)— yOffset (G-344)
xPhase = (xRefl6 + 16 ) % 16 (G-345)
yPhase = ( yRef16 + 16 ) % 16 (G-346)

4. Let tempPred by a one-dimensional array with 2 elements. Each sample value tempPred[ dY ]| with dY =0..1
is derived as follows.

—  IfrefTransBlklde[ xRef, yRef + dY ] is equal to refTransBlkIdc[ xRef + 1, yRef + dY ], the sample value
tempPred[ dY ] is derived by

tempPred[ dY ] = ( 16 — xPhase ) * refSampleArray[ xRef, yRef +dY | +
xPhase * refSampleArray| xRef + 1, yRef+ dY ] (G-347)
—  Otherwise (refTransBlkIdc[ xRef, yRef + dY ] is not equal to refTransBlkIdc[ xRef + 1, yRef + dY ]). the
sample value tempPred| dY ] is derived by
tempPred[ dY ] = ( ( xPhase <8 ) ? refSampleArray[ xRef, yRef + dY ]
: refSampleArray[ xRef + 1, yRef +dY ]) (G-348)
5. The sample value predArray[ x, v | is derived as follows.

— If refTransBlkIdc[ xRef, yRef] is equal to refTransBlkIdc[ xRef, yRef+1]. the sample value
predArray[ x, v ] is derived by
predArray[ x, ¥ ] = ( ( 16 — yPhase ) * tempPred[ 0 | +
yPhase * tempPred[ 1]+ 128)>>8§ (G-349)
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—  Otherwise (refTransBlkIdc[ xRef, yRef] is not equal to refTransBlkIdc[ xRef, yRef + 1 ]), the sample
value predArray[ x, y ] is derived by

predAmay[ dY ] =((( yPhase <8 ) ? tempPred[ 0] : tempPred[1])+8)>>4 (G-350)

G.8.6.3.4 Vertical interpolation process for residual prediction
Inputs to this process are

—  two variables mbW and mbH specifying the width and height, respectively. of a macroblock for the considered
colour component,

—  a variable botFieldFlag specifying whether the sample array fieldPredArray contains interpolated samples for the
top or bottom field,

— avariable yBorder specifying the vertical border for the sample array fieldPredArray,
—  an (mbW)x(mbH / 2 + 2 * yBorder) array fieldPredArray of sample values.
Output of this process is an (mbW)x(mbH) array predArray of interpolated sample values.
Each sample predArray[ x. y ] with x = 0..(mbW — 1) and y = 0..(mbH — 1) is derived as follows.
—  If(y % 2) is equal to botFieldFlag, the sample value predArray[ x, y ] is derived by
predAmay| x, v | = fieldPredArray[ x, ( y >> 1 ) + yBorder | (G-351)

—  Otherwise (( ¥ % 2 ) is not equal to botFieldFlag). the sample value predArray[ x, y ] is derived by
predArray[ x, v ] = ( fieldPredArray[ x, ( y >> 1 ) + yBorder — botFieldFlag ] +
fieldPredArray[ x, ( v > 1) + yBorder — botFieldFlag + 1]+ 1) >> 1 (G-352)
G.8.7 SVC deblocking filter processes
Subclause G.8.7.1 specifies the deblocking filter process for Intra_Base prediction

Subeclause G.8.7.2 specifies the deblocking filter process for target slices

G.8.7.1 Deblocking filter process for Intra_Base prediction
Inputs to the process are

—  the variable dependencyldRefLayer

—  the collective term currentVars

Output of this process is a modified version of currentVars.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the layer representation with DQId equal to (dependencyldRefLayer << 4).

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

The derivation process for quantisation parameters used in the deblocking filter process as specified in subclause
G.8.7.3 is invoked with mbType, tQPy, and tCoeffLevel as the inputs and the outputs are a list qpDBy specifying luma
quantisation parameter that are used in the deblocking filter process and, when ChromaArrayType is not equal to 0., two
lists qpDB¢y, and qpDBg;, specifying chroma quantisation parameters that are used m the deblocking filter process.

Let disableDeblockingFilterlde,  filterOffsetA, and filterOffsetB be equal to the value of
disable inter layer deblocking filter idc, InterlayerFilterOffsetA, and InterlayerFilterOffsetB, respectively, for the
layer representation with DQId equal to (dependency id << 4).

For the current macroblock address CurrMbAddr proceeding over values 0..(PicSizeInMbs — 1), the following applies.

— The macroblock deblocking filter process as specified in subclause G.8.74 is invoked with
interLayerDeblockingFlag =1, disableDeblockingFilterIdc, filterOffsetA, filterOffsetB,
sliceBoundariesOnlyFlag = 0, currentVars, gpDBy and, when ChromaArrayType is not equal to 0, gpDBe, and
qpDBg; as the inputs and the output is a modified version of currentVars.
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When disable deblocking filter idc is equal to 3 or 6, for the current macroblock address CurrMbAddr proceeding
over values 0..(PicSizeInMbs — 1), the following applies.

— The macroblock deblocking filter process as specified in subclause G.8.7.4 i1s mvoked with
interLayerDeblockingFlag = 1, disableDeblockingFilterIdc, filterOffsetA, filterOffsetB,
sliceBoundariesOnlyFlag = 1, currentVars, qpDBy and., when ChromaArrayType is not equal to 0, qpDB¢, and
qpDBg; as the inputs and the output is a modified version of currentVars.

G.8.7.2 Deblocking filter process for target representations
Input to the process is the collective term currentVars

Output of this process are decoded samples represented by the sample arrays S;, and, when ChromaArrayType is not
equal to 0, S¢y, and Sg,.

Unless stated otherwise, the syntax elements and derived upper-case variables that are referred to by the process
specified in this subclause and all child processes invoked from this process are the syntax elements and derived
upper-case variables for the layer representation with DQId equal to (dependencyld << 4).

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

The derivation process for quantisation parameters used in the deblocking filter process as specified in subclause
G.8.7.3 1s invoked with mbType, tQPy, and tCoeffl evel as the inputs and the outputs are a list qpDBy specifying luma
quantisation parameter that are used in the deblocking filter process and, when ChromaArrayType is not equal to 0, two
lists qpDBc¢y, and qpDBg, specifying chroma quantisation parameters that are used m the deblocking filter process.

For the current macroblock address CurrMbAddr proceeding over values 0..(PicSizeInMbs — 1), the following applies.

— Let disableDeblockingFilterIldc, filterOffsetA, and filterOffsetB be equal to the walue of
disable deblocking_filter idc, FilterOffsetA, and FilterOffsetB, respectively, for the slice with DQId equal to
(slicelde[ CurrMbAddr | & 127) and first mb_in_slice equal to (slicelde[ CurrMbAddr ] == 7).

— The macroblock deblocking filter process as specified in subclause G.8.74 is invoked with
mterLayerDeblockingFlag =0, disableDeblockingFilterlde, filterOffsetA, filterOffsetB,
sliceBoundariesOnlyFlag = 0, currentVars, gpDBy and, when ChromaArrayType is not equal to 0, gpDBg, and
qpDBg, as the inputs and the output is a modified version of currentVars.

When disable deblocking filter idc is equal to 3 or 6, for the current macroblock address CurrMbAddr proceeding
over values 0..(PicSizeInMbs — 1), the following applies.

— Let disableDeblockingFilterlde, filterOffsetA, and filterOffsetB  be equal to the wvalue of
disable deblocking_filter idc, FilterOffsetA, and FilterOffsetB, respectively, for the slice with DQId equal to
(slicelde[ CurrMbAddr | & 127) and first mb_in_slice equal to (slicelde[ CurrMbAddr ] == 7).

— The macroblock deblocking filter process as specified in subclause G.8.7.4 is mvoked with
mterLayerDeblockingFlag =0, disableDeblockingFilterlde, filterOffsetA, filterOffsetB,
sliceBoundariesOnlyFlag = 1, currentVars, gpDBy and, when ChromaArrayType is not equal to 0. gpDBg, and
qpDBg, as mputs and the output 1s a modified version of currentVars.

G.8.7.3 Derivation process for quantisation parameters used in the deblocking filter process
Inputs to this process are

—  aone-dimensional array mbType with PicSizeInMbs elements specifying macroblock types for the macroblocks of
the current decoded or partly decoded dependency representation,

— a one-dimensional array tQPy with PicSizeInMbs elements specifying luma quantisation parameters for the
macroblocks of the current decoded or partly decoded dependency representation,

—  a (PicSizeInMbs)x(256 + 2 * MbWidthC * MbHeightC) array tCoeffLevel specifying transform coefficient level
values for the macroblocks of the current decoded or partly decoded dependency representation.

Outputs of this process are

—  a one-dimensional array qpDBy with PicSizeInMbs elements specifying luma quantisation parameters used in the
deblocking filter process for the macroblocks of the current decoded or partly decoded dependency representation,

—  when ChromaArrayType is not equal to 0, two one-dimensional arrays qpDBc, and qpDBg, with PicSizeInMbs
elements specifying chroma quantisation parameters used in the deblocking filter process for the macroblocks of
the current decoded or partly decoded dependency representation.
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The macroblock address mbAddr proceeds over the values 0..(PicSizeInMbs — 1), and for each value of mbAddr, the
following ordered steps are specified.

1. The variable qpDBy| mbAddr ] is derived as follows.
—  If mbType[ mbAddr ] is equal to I PCM, qpDBy[ mbAddr ] is set equal to 0.

—  Otherwise, if tcoeff level prediction_flag is equal to 1, mbAddr is greater than 0, mbType[ mbAddr ] is
not equal to I_16x16, and all elements tCoeffLevel] mbAddr [ 1] with
1=0..(255 + 2 * MbWidthC * MbHeightC) are equal to 0, qpDBy[ mbAddr] is set equal to
qpDBy[ mbAddr—11].

—  Otherwise, gpDBy[ mbAddr ] is set equal to tQPy[ mbAddr .

2. When ChromaArrayType is not equal to 0, for C being replaced by Cb and Cr, the variable qpDBc[ mbAddr ]
is set equal to the value of QP that corresponds to a value of qpDBy[ mbAddr | for QPy as specified in
subclause 8.5.8. During this invocation of the process i subclause 8.5.8, the syntax elements
chroma qp index offset and second chroma qp index offset of the layer representation with DQId equal to
DQIdMax are used.

G.8.7.4 Macroblock deblocking filter process
Inputs to this process are

— the wvariables interLayerDeblockingFlag, disableDeblockingFilterIde, filterOffsetA, filterOffsetB, and
sliceBoundariesOnlyFlag,

—  the collective term currentVars,

—  a one-dimensional array qpDBy with PicSizeInMbs elements specifying luma quantisation parameters used in the
deblocking filter process for the macroblocks of the current decoded or partly decoded dependency representation,

—  when ChromaArrayType is not equal to 0, two one-dimensional arrays qpDBc, and qpDBc; with PicSizeInMbs
elements specifying chroma quantisation parameters used in the deblocking filter process for the macroblocks of
the current decoded or partly decoded dependency representation.

Output of this process is a modified version of currentVars

In the following of this subclause, the variables slicelde, fieldMbFlag, baseModeFlag, mbType, lumaTrafo,
subMbType, ipred4x4, ipred8x8, ipred16x16. ipredChroma, refldxL0, refldxL1, predFlagL0, predFlagll. mvLO,
mvL1, mvCnt, sTCoeff, tCoeffLevel, tQPy. tQPc,. 1QPcy S1. Scw. Scr. ¢S1. ¢Scp. and ¢Se of the collective term
currentVars are referred to as sliceldc, fieldMbFlag, baseModeFlag, mbType, lumaTrafo, subMbType, ipred4x4,
ipred8x8, ipred16x16, ipredChroma, refldxL.0, refldxL.1, predFlagl0, predFlaglLl, mvL0, mvL1, mvCnt, sTCoeff,
tCoeffLevel, tQPy, tQPcp. tQP¢;. 1. rScp, IS¢y €SL. ¢Scp, and ¢S, respectively.

The derivation process for neighbouring macroblocks specified in subclause 6.4.10.1 is invoked and the output is
assigned to mbAddrA and mbAddrB. For this invocation of the process in subclause 6.4.10.1, the current macroblock is
treated as field macroblock when fieldMbFlag[ CurrMbAddr | is equal to 1, and it is treated as frame macroblock when
fieldMbFlag[ CurrMbAddr ] is equal to 0.

NOTE — The availability status of the macroblocks mbAddrA and mbAddrB is not used inside this subelause. Slice boundaries
are detected using the array shicelde.

The variable filterLeftLumaMbEdgeFlag is derived as follows.

—  Ifany of the following conditions is true, the variable filterLeftLumaMbEdgeFlag is set equal to 0.
—  MbaffFrameFlag is equal to 0 and CurrMbAddr % PicWidthInMbs is equal to 0
—  MbaffFrameFlag is equal to 1 and { CurrMbAddr >> 1 ) % PicWidthInMbs is equal to 0
—  disableDeblockingFilterIde is equal to 1

— disableDeblockingFilterlde is equal to2 or5 and sliceldef mbAddrA] is different than
slicelde[ CurrMbAddr ]

—  disableDeblockingFilterIdc is equal to 3 or 6, sliceBoundariesOnlyFlag is equal to 0, and slicelde[ mbAddrA ]
is different than sliceldc[ CurrMbAddr ]

—  disableDeblockingFilterIdc is equal to 3 or 6, sliceBoundariesOnlyFlag is equal to 1, and slicelde[ mbAddrA |
is equal to slicelde[ CurrMbAddr ]
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— interLayerDeblockingFlag is equal to 1 and mbType[ CurrMbAddr | specifies an Inter macroblock prediction
mode

—  interLayerDeblockingFlag is equal to 1 and mbType[ mbAddrA ] specifies an Inter macroblock prediction
mode

—  Otherwise, the variable filterL eftLumaMbEdgeFlag is set equal to 1.

The variable filterTopLumaMbEdgeFlag is derived as follows.

—  Ifany of the following conditions is true, the variable filterTopLumaMbEdgeFlag is set equal to 0.
—  MbaffFrameFlag is equal to 0 and CurrMbAddr is less than PicWidthInMbs

—  MbaffFrameFlag is equal to 1, (CurrMbAddr>>1) 1is less than PicWidthInMbs, and
fieldMbFlag| CurrMbAddr | is equal to 1

—  MbaffFrameFlag is equal to 1, (CurrtMbAddr>>1) is less than PicWidthInMbs,
fieldMbFlag[ CurrMbAddr ] is equal to 0, and CurrMbAddr % 2 is equal to 0

—  disableDeblockingFilterIde is equal to 1

— disableDeblockingFilterlde is equal to2 or5 and slicelde] mbAddrB] is different than
slicelde[ CurrMbAddr |

—  disableDeblockingFilterIdc is equal to 3 or 6, sliceBoundariesOnlyFlag is equal to 0, and sliceIlde[ mbAddiB ]
is different than sliceldc[ CurrMbAddr ]

—  disableDeblockingFilterlde is equal to 3 or 6, sliceBoundariesOnlyFlag is equal to 1, and slicelde[ mbAddiB ]
is equal to slicelde[ CurrMbAddr ]

—  interLayerDeblockingFlag is equal to 1 and mbType[ CurrMbAddr | specifies an Inter macroblock prediction
mode

—  interLayerDeblockingFlag is equal to 1 and mbType[ mbAddrB | specifies an Inter macroblock prediction
mode

—  Otherwise, the variable filterTopLumaMbEdgeFlag is set equal to 1.

The variable filterInternalLumaEdgesFlag is derived as follows.

—  Ifany of the following conditions is true, the variable filterInternalLumaEdgesFlag is set equal to 0.
—  disableDeblockingFilterIde is equal to 1
—  disableDeblockingFilterIde is equal to 3 or 6 and sliceBoundariesOnlyFlag is equal to 1

— interLayerDeblockingFlag is equal to 1 mbType[ CurrMbAddr | specifies an Inter macroblock prediction
mode

—  Otherwise the variable filterInternall umaEdgesFlag is set equal to 1.

The wvariables filterLeftChromaMbEdgeFlag, filterTopChromaMbEdgeFlag, and filterInternalChromaEdgesFlag are
derived as follows.

—  If disableDeblockingFilterIdc is greater than 3, filterLeftChromaMbEdgeFlag, filterTopChromaMbEdgeFlag, and
filterInternal ChromaEdgesFlag are set equal to O.

—  Otherwise (disableDeblockingFilterIde is less than 4), filterLeftChromaMbEdgeFlag,
filterTopChromaMbEdgeFlag, and filterInternalChromaEdgesFlag are set equal to filterLeffLumaMbEdgeFlag,
filterTopLumaMbEdgeFlag, and filterInternalLumaEdgesFlag, respectively.

The variable fieldModeMbFlag is derived as follows.
—  If any of the following conditions is true, fieldModeMbFlag is set equal to 1.

—  field pic_flagis equal to 1

—  MbaffFrameFlag is equal to 1 and fieldMbFlag][ CurrMbAddr ] is equal to 1
—  Otherwise, fieldModeMbFlag is set equal to 0.
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When filterLeftLumaMbEdgeFlag is equal to 1, the filtering of the left vertical luma edge is specified as follows.

The process specified i subclause G.8.7.4.1 1is invoked with chromaEdgeFlag set equal to 0, verticalEdgeFlag set
equal to 1. fieldModeFilteringFlag set equal to fieldModeMbFlag, filterOffsetA. filterOffsetB, qP, set equal to
qpDBy[ mbAddrA . qP, set equal to qpDBy[ CurrMbAddr ]. currentVars, (xE. yEy) set equal to (0.k) with
k=0..15, and ¢S as inputs and ¢S; as output.

When filterInternall umaEdgesFlag is equal to 1, the filtering of the internal vertical luma edges is specified as follows.

When lumaTrafo[ CurtMbAddr ] is not equal to T_8x8, the process specified in subclause G.8.7.4.1 is invoked
with chromaEdgeFlag set equal to 0. verticalEdgeFlag set equal to 1, fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA, filterOffsetB, qP, set equal to gpDBy[ CurtMbAddr]. qP, set equal to
qpDBy[ CurrMbAddr ], currentVars, (xEy, ¥E) set equal to (4, k) with k=0..15, and ¢S as inputs and cSp as
output.

The process specified in subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 0, verticalEdgeFlag set
equal to 1. fieldModeFilteringFlag set equal to fieldModeMbFlag. filterOffsetA. filterOffsetB. qP, set equal to
qpDBy[ CurtMbAddr ]. qP, set equal to qpDBy[ CurrMbAddr ]. currentVars. (xEy. yEy) set equal to (8. k) with
k=0..15, and ¢S as inputs and cS; as output.

When lumaTrafo[ CurtMbAddr ] is not equal to T_8x8, the process specified in subclause G.8.7.4.1 is invoked
with chromaEdgeFlag set equal to 0. verticalEdgeFlag set equal to 1, fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA. filterOffsetB. qP, set equal to qpDBy[ CurrMbAddr]. qP, set equal to
qpDBy[ CurtMbAddr ], currentVars, (XEg. YEi) set equal to (12, k) with k=0..15, and ¢S; as inputs and ¢S; as
output.

When filterTopLumaMbEdgeFlag is equal to 1, the filtering of the top horizontal luma edge is specified as follows.

If MbaffFrameFlag is equal to 1, (CurrMbAddr % 2) is equal to 0, CurrtMbAddr is greater than or equal to
(2 * PicWidthInMbs), fieldMbFlag[ CurrMbAddr ] is equal to 0. and
fieldMbFlag[ CurrMbAddr - 2 * PicWidthInMbs + 1 ] is equal to 1, the following applies.

—  The process specified in subclause G.8.7.4.1 1s invoked with chromaEdgeFlag set equal to 0, verticalEdgeFlag
set equal to 0. fieldModeFilteringFlag set equal to 1. filterOffsetA. filterOffsetB. qP, set equal to
qpDBy[ CurrMbAddr - 2 * PicWidthInMbs ]. qP, set equal to qpDBy[ CurrMbAddr ]. currentVars, (XEy. yEy)
set equal to (k. 0) with k=0..15, and ¢Sy as inputs and cS; as output.

—  The process specified in subclause G.8.7.4.1 1s invoked with chromaEdgeFlag set equal to 0, verticalEdgeFlag
set equal to 0, fieldModeFilteringFlag set equal to 1., filterOffsetA, filterOffsetB, qPp set equal to
qpDBy[ CurtMbAddr - 2 * PicWidthInMbs + 1], qP, set equal to qpDBy[ CurrMbAddr]. currentVars,
(XEx. YEx) set equal to (k. 1) with k =0..15, and ¢Sy as inputs and ¢Sy as output.

Otherwise, the process specified in subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 0,
verticalEdgeFlag set equal to 0, fieldModeFilteringFlag set equal to fieldModeMbFlag, filterOffsetA, filterOffsetB,
qP, set equal to qpDBy[ mbAddrB ], qP, set equal to qpDBy[ CurrMbAddr ], cuwrrentVars, (xEy, yEy) set equal to
(k, 0) with k = 0..15, and ¢S; as inputs and ¢Sy as output.

When filterInternalLumaEdgesFlag is equal to 1, the filtering of the internal horizontal luma edges is specified as
follows.

When lumaTrafo[ CurtMbAddr ] is not equal to T_8x8, the process specified in subclause G.8.7.4.1 is invoked
with chromaEdgeFlag set equal to 0. verticalEdgeFlag set equal to 0, fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA. filterOffsetB. qP, set equal to qpDBy[ CurrMbAddr]. qP, set equal to
qpDBy[ CurtMbAddr ], currentVars, (xEy, ¥E) set equal to (k, 4) with k=0..15, and ¢Sy as inputs and cS; as
output.

The process specified mn subclause G.8.7.4.1 1is invoked with chromaFEdgeFlag set equal to 0, verticalEdgeFlag set
equal to 0. fieldModeFilteringFlag set equal to fieldModeMbFlag. filterOffsetA. filterOffsetB. qP, set equal to
qpDBy[ CurtMbAddr ]. qP, set equal to qpDBy[ CurrMbAddr ]. currentVars. (xEy. yEy) set equal to (k. 8) with
k=0..15, and ¢S as inputs and ¢S; as output.

When lumaTrafo] CurtMbAddr | is not equal to T 8x8, the process specified in subclause G.8.7.4.1 is invoked
with chromaFEdgeFlag set equal to 0, verticalEdgeFlag set equal to 0, fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA, filterOffsetB. qP, set equal to qpDBy[ CurrMbAddr], qP, set equal to
qpDBy[ CurtMbAddr ], currentVars, (xEg. YE) set equal to (k, 12) with k=0..15, and ¢Sy as inputs and ¢S; as
output.
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When ChromaArrayType is not equal to 0, for the filtering of both chroma components with C being replaced by Cb
and Cr in qpDBc¢ and cSc, the following applies.

When flterLeftChromaMbEdgeFlag 1s equal to 1, the filtering of the left vertical chroma edge is specified as
follows.

496

The process specified in subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 1, verticalEdgeFlag
set equal to 1. fieldModeFilteringFlag set equal to fieldModeMbFlag. filterOffsetA. filterOffsetB, qP, set
equal to qpDBc[ mbAddrA |. qP, set equal to qpDB¢[ CurrMbAddr |, currentVars, (xEy, yEy) set equal to
(0, k) with k = 0..(MbHeightC — 1), and cS¢ as inputs and cS¢ as output.

When filterInternalChromaEdgesFlag is equal to 1, the filtering of the internal vertical chroma edge is specified as
follows.

When ChromaArrayType is not equal to 3 or transform size 8x8 flag is equal to 0, the process specified in
subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 1, verticalEdgeFlag set equal to 1,
fieldModeFilteringFlag set equal to fieldModeMbFlag, filterOffsetA, filterOffsetB. qP, set equal to
qpDBc[ CurrMbAddr ], qPg set equal to qpDBc[ CurrMbAddr ], currentVars, (xEy. yE,) set equal to (4.k)
with k = 0..(MbHeightC — 1), and cS¢ as inputs and ¢S¢ as output.

When ChromaArmrayType is equal to 3, the process specified in subclause G.8.7.4.1 is invoked with
chromaEdgeFlag set equal to 1, verticalEdgeFlag set equal to 1, fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA. filterOffsetB. qP, set equal to qpDBc[ CurrMbAddr]. P, set equal to
qpDB[ CurrMbAddr ], currentVars, (XEg. YE,) set equal to (8, k) with k = 0..(MbHeightC — 1), and ¢S¢ as
inputs and ¢Sc as output.

When ChromaArrayType is equal to 3, the process specified in subclause G.8.7.4.1 is mvoked with
chromaEdgeFlag set equal to 1, verticalEdgeFlag set equal to 1, fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA. filterOffsetB. qP, set equal to qpDBc[ CurtMbAddr ], gP, set equal to
qpDB¢[ CurMbAddr ], currentVars, (xE. yEi) set equal to (12. k) with k= 0..(MbHeightC — 1), and ¢Sc as
inputs and ¢S¢ as output.

When filterTopChromaMbEdgeFlag is equal to 1, the filtering of the top horizontal chroma edge is specified as
follows.

If MbaffFrameFlag is equal to 1, (CurrMbAddr % 2) is equal to 0, CurrMbAddr is greater than or equal to
(2 * PicWidthInMbs), fieldMbFlag[ CurrMbAddr | is equal to 0,
fieldMbFlag[ CurrMbAddr - 2 * PicWidthInMbs + 1 ] is equal to 1, the following applies.

—  The process specified in subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 1,
verticalEdgeFlag set equal to 0, fieldModeFilteringFlag set equal to 1. filterOffsetA, filterOffsetB, qPp
set equal to qpDBc[ CurrMbAddr —2 * PicWidthinMbs ], qP, set equal to qpDBc[ CurrMbAddr ],
currentVars, (XEy, yEi) set equal to (k, 0) with k= 0..(MbWidthC — 1), and ¢Sc¢ as inputs and cSc as
output.

—  The process specified in subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 1,
verticalEdgeFlag set equal to 0, fieldModeFilteringFlag set equal to 1. filterOffsetA, filterOffsetB. qP,
set equal to qpDB¢[ CurrMbAddr — 2 * PicWidthinMbs + 1 ]. qP, set equal to qpDBc[ CurrMbAddr ],
currentVars, (XEy, yEi) set equal to (k, 1) with k= 0..(MbWidthC — 1), and ¢Sc¢ as inputs and cSc as
output.

Otherwise, the process specified in subclause G.8.7.4.1 is imnvoked with chromaEdgeFlag set equal to 1,
verticalEdgeFlag set equal to 0, fieldModeFilteringFlag set equal to fieldModeMbFlag, filterOffsetA,
filterOffsetB. qP, set equal to qpDBc[ mbAddiB ], qP, set equal to qpDBc[ CurrMbAddr ]. currentVars,
(xEy. YEy) set equal to (k, 0) with k = 0..(MbWidthC — 1). and ¢Sc as inputs and cS¢ as output.

When filterInternalChromaEdgesFlag is equal to 1, the filtering of the internal horizontal chroma edge is specified
as follows.

When ChromaArrayType is not equal to 3 or transform size 8x8 flag is equal to 0, the process specified in
subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 1, verticalEdgeFlag set equal to 0,
fieldModeFilteringFlag set equal to fieldModeMbFlag, filterOffsetA, filterOffsetB. qP, set equal to
qpDB¢[ CurrMbAddr ], qP, set equal to gpDB¢[ CuntMbAddr ]. currentVars, (xEy. yEy) set equal to (k. 4)
with k = 0..(MbWidthC — 1), and eS¢ as inputs and cS¢ as output.

When ChromaArrayType is not equal to 1, the process specified in subclause G.8.7.4.1 is invoked with
chromaEdgeFlag set equal to 1, verticalEdgeFlag set equal to 0. fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA, filterOffsetB. qP, set equal to qpDB¢[ CurrMbAddr ], gP, set equal to
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qpDBc[ CurrMbAddr ]. currentVars, (XEg. yEy) set equal to (k. 8) with k= 0..(MbWidthC — 1), and cSc as
inputs and ¢Sc as output.

—  When ChromaArrayType is equal to 2, the process specified in subclause G.8.7.4.1 is mvoked with
chromaEdgeFlag set equal to 1, verticalEdgeFlag set equal to 0. fieldModeFilteringFlag set equal to
fieldModeMbFlag, filterOffsetA. filterOffsetB. qP, set equal to qpDBc[ CurrMbAddr]. gP, set equal to
qpDB¢[ CurrMbAddr ]. currentVars, (XEy, vEg) set equal to (k. 12) with k=0..(MbWidthC — 1), and ¢S as
inputs and ¢Sc as output.

—  When ChromaArrayType is equal to 3 or transform size 8x8 flag is equal to 0, the process specified in
subclause G.8.7.4.1 is invoked with chromaEdgeFlag set equal to 1, verticalEdgeFlag set equal to 0,
fieldModeFilteringFlag set equal to fieldModeMbFlag. filterOffsetA, filterOffsetB. qP, set equal to
qpDBc[ CurrMbAddr ], qP, set equal to qpDB¢[ CurtMbAddr ]. currentVars, (xEy. yE,) set equal to (k. 12)
with k = 0..(MbWidthC — 1), and ¢Sc as inputs and cSc as output.

NOTE 1 — When field mode filtering (fieldModeFilteringFlag is equal to 1) is applied across the top horizontal
edges of a frame macroblock, this vertical filtering across the top or bottom macroblock boundary may involve
some samples that extend across an internal block edge that is also filtered internally in frame mode.

NOTE 2 — For example, in 4:2:0 chroma format when transform size 8x8 flag is equal to 0, the following
applies. 3 horizontal luma edges, 1 horizontal chroma edge for Cb, and 1 horizontal chroma edge for Cr are
filtered that are internal to a macroblock. When field mode filtering (fieldModeFilteringFlag is equal to 1) is
applied to the top edges of a frame macroblock, 2 horizontal luma, 2 horizontal chroma edges for Cb, and 2
horizontal chroma edges for Cr between the frame macroblock and the above macroblock pair are filtered using
field mode filtering, for a total of up to 5 horizontal luma edges, 3 horizontal chroma edges for Cb, and 3
horizontal chroma edges for Cr filtered that are considered to be controlled by the frame macroblock. In all
other cases, at most 4 horizontal luma, 2 horizontal chroma edges for Cb, and 2 horizontal chroma edges for Cr
are filtered that are considered to be controlled by a particular macroblock.

G.8.7.4.1 SVC filtering process for block edges
Inputs to this process are

—  the variable chromaEdgeFlag,

—  the variable verticalEdgeFlag,

—  the variable fieldModeFilteringFlag,

—  the variables filterOffsetA and filterOffsetB,
—  the variables qP, and qPg,

—  the collective term currentVars,

— a set of nE sample locations (xEy. YEy). with k=0..(nE — 1), expressed relative to the upper left comer of the
macroblock CurfMbAddr. The set of sample locations (xEy, yEy) represent the sample locations immediately to the
right of a vertical edge (when verticalEdgeFlag is equal to 1) or immediately below a horizontal edge (when
verticalEdgeFlag is equal to 0),

—  an array of samples s”.

Output of this process is a modified version of the array s’.
The variable nE is derived as follows

—  If chromaEdgeFlag is equal to 0, nE is set equal to 16.

—  Otherwise (chromaEdgeFlag is equal to 1), nE is set equal to
(( verticalEdgeFlag == 1) ? MbHeightC : MbWidthC ).

Inside this subclause, the arrays that are collectively referred to as currentVars are referred to by their names as
specified in subclause G.8.1.2.1.

The variable dy is derived as follows.
—  If fieldModeFilteringFlag is equal to 1 and MbaffFrameFlag is equal to 1, dy is set equal to 2.
—  Otherwise (fieldModeFilteringFlag is equal to 0 or MbaffFrameFlag is equal to 0), dy is set equal to 1.

The position of the upper-left luma sample of the macroblock CurrMbAddr is derived by invoking the inverse
macroblock scanning process in subclause 6.4.1 with mbAddr = CurrMbAddr as input and the output being assigned to
(xI,yI). During the process in subclause 6.4.1, the current macroblock is treated as field macroblock when
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fieldMbFlag] CurrMbAddr ] is equal to 1, and it is treated as frame macroblock when fieldMbFlag] CurrMbAddr ] is
equal to 0.

The variables xP and yP are derived as follows.

If chromaEdgeFlag is equal to 0, XP is set equal to xI and yP is set equal to yI.

Otherwise (chromaEdgeFlag is equal to 1), xP is set equal to (xI/SubWidthC) and yP is set equal to
( ( yI+ SubHeightC — 1) / SubHeightC ).

For each sample location ( xEy. yE; ). k =0..(nE — 1), the following applies.

The filtering process is applied to a set of eight samples across a 4x4 block horizontal or vertical edge denoted as p;
and ¢; with i = 0..3 as shown in Figure 8-11 with the edge lying between po and qo. p; and q; with i = 0..3 are
specified as follows.

—  HfverticalEdgeFlag is equal to 1,

q; =8’ XxP +xEy +1i, yP + dy * yE; ] (G-353)
pi=s[xP+xE.—i—1,yP+dy * yE; ] (G-354)

—  Otherwise (verticalEdgeFlag is equal to 0),

q=s[xP+xE, . yP+dy* (yE . +1)—(yE % 2)] (G-355)
pi=s[xP+xE, yP+dy* (yEc—i-1)-(yE%2)] (G-356)

The process specified in subclause G.8.74.2 is invoked with the sample values p; and g (1 = 0.3),
chromaEdgeFlag, verticalEdgeFlag, fieldModeFilteringFlag, filterOffsetA, filterOffsetB. qP,, qP,. sliceldc,
fieldMbFlag, mbType, predFlagl0. predFlagl.1, refldx .0, refldx[.1, mvL0, mvL1, sTCoeft, and rS; as inputs, and
the output is assigned to the filtered result sample values p'; and q'; with 1=0..2.

The input sample values p; and q; with i = 0..2 are replaced by the corresponding filtered result sample values p;
and q'; with i = 0..2 inside the sample array s’ as follows.

—  IfverticalEdgeFlag is equal to 1,
S’ [xP +xE, +1, yP+dy * yEx | =q} (G-357)
S [xP+xE —1—1,yP+dy * yE . ]=p} (G-358)
—  Otherwise (verticalEdgeFlag is equal to 0).

[ XP +XBy, yP+dy * (yEe +i) - (yE: % 2) | =4 (G-359)
§'[XP + By, yP+dy * (yBEe—i-1) - (vE: % 2) | =p’ (G-360)

G.8.7.4.2 SVC filtering process for a set of samples across a horizontal or vertical block edge

Inputs to this process are

the input sample values p; and q; with 1= 0..3 of a single set of samples across an edge that is to be filtered,
the variable chromaEdgeFlag,

the variable verticalEdgeFlag,

the variable fieldModeFilteringFlag,

the variables filterOffsetA and filterOffsetB.

the variables qP, and gP,,

the arrays slicelde, fieldMbFlag, mbType, predFlagl0, predFlagl.l, refldxI.0, refldxl.1, mvL0, mvL1, and
sTCoeff,

an array rSp containing residual sample values.

Outputs of this process are the filtered result sample values p'; and q; with i in the range of 0..2.
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The content dependent boundary filtering strength variable bS is derived as follows.

—  If chromaEdgeFlag 1s equal to 0, the SVC derivation process for the luma content dependent boundary filtering
strength specified in subclause G.8.7.4.3 is invoked with po. qo, verticalEdgeFlag, slicelde, fieldMbFlag, mbType,
predFlagL0, predFlagL1, refldxL0, refldxL.1, mvL0, mvL1, sTCoeff, and 1S; as inputs, and the output is assigned
to bS.

—  Otherwise (chromaEdgeFlag is equal to 1), the bS used for filtering a set of samples of a horizontal or vertical
chroma edge is set equal to the value of bS for filtering the set of samples of a horizontal or vertical luma edge,
respectively, that contains the luma sample at location ( SubWidthC * x, SubHeightC * y ) inside the luma array of
the same field, where ( x. y ) is the location of the chroma sample qq inside the chroma array for that field.

The process specified in subclause 8.7.2.2 is invoked with pg, qo. p1. Q1. chromaEdgeFlag, bS, filterOffsetA,
filterOffsetB, qP,, and qP, as inputs, and the output is assigned to filterSamplesFlag, indexA, c., and p.

Depending on the variable filterSamplesFlag, the following applies.
—  If filterSamplesFlag is equal to 1, the following applies.

— If bS is less than 4, the process specified in subclause 8.7.2.3 is invoked with p; and q; (i = 0..2),
chromaEdgeFlag, bS, P, and indexA given as input, and the output is assigned to p; and q; (1=0..2).

—  Otherwise (bS is equal to 4), the process specified in subclause 8.7.2.4 is invoked with p; and q; (i = 0..3),
chromaEdgeFlag, o, and B given as input, and the output is assigned to p; and q; (1= 0..2).

—  Otherwise (filterSamplesFlag is equal to 0), the filtered result samples p} and q\ (i = 0..2) are replaced by the
corresponding input samples p; and q;:

fori=0.2, Pi=p: (G-361)
for1=0.2. qi=q; (G-362)

G.8.7.4.3 SVC derivation process for the lnma content dependent boundary filtering strength
Inputs to this process are

—  the input sample values pg and qq of a single set of samples across an edge that is to be filtered,
—  the variable verticalEdgeFlag,

—  the arrays slicelde, fieldMbFlag, mbType, predFlagl0, predFlagll, refldxL.0, refldx.1, mvL0O, mvL1, and
sTCoeff,

—  the array 1Sy containing residual sample values.

Output of this process is the variable bS.

The following variables are derived as specified in the following:

—  mbAddrP and mbAddr(Q specify the macroblocks containing the samples py and qg, respectively.

—  mbPartIdxP and mbPartIdxQ specify the macroblock partitions containing the samples pg and qg, respectively.

—  subMbPartldxP and subMbPartldxQ specify the sub-macroblock partitions containing the samples py and g,
respectively.

—  pFLXP and pFLXQ with X being replaced by 0 and 1 are equal to predFlagLX[ mbAddrP ][ mbPartIdxP | and
predFlagLX[ mbAddrQ ][ mbPartldx(Q ], respectively.

—  reflLXP and refFLXQ with X being replaced by 0 and 1 are equal to refldxI.X[ mbAddrP ][ mbPartldxP | and
refldxLX[ mbAddrQ ][ mbPartIdxQ ], respectively.

— mvlLXP and mwFLXQ with X  being replaced by 0 and 1 are equal to
mvLX[ mbAddrP ][ mbPartIdxP ][ subMbPartP ] and mvLX[ mbAddrQ ][ mbPartldxQ ][ subMbPartQ ],

respectively.
—  numMvP and numMvQ are equal to (pFLOP + pFL1P) and (pFLOQ + pFL1Q), respectively.

—  When numMvP and numMvQ are both equal to 1, the variables refX and mvX with X being replaced by P and Q
are derived as follows.

—  IfpFLO0X s equal to 1, refX is set equal to refLOX and mvX is set equal to mvL0OX.
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Otherwise (pFL1X is equal to 1), refX is set equal to refL.1X and mvX is set equal to mvL1X.

sliceX with X being replaced by P and Q is the slice with DQId equal to (sliceldc[ mbAddiP | & 127) and
first mb_in slice equal to (sliceldc[ mbAddiP ] == 7)

Let the variable mixedModeEdgeFlag be derived as follows.

If MbaffFrameFlag is equal tol and fieldMbFlag] mbAddrP ] is not equal to fieldMbFlag] mbAddrQ ],
mixedModeEdgeFlag is set equal to 1

Otherwise, mixedModeEdgeFlag is set equal to 0.

The variable bS is derived as follows.

500

If SpatialResolutionChangeFlag is equal to 1 and either or both mbType[ mbAddrP | or mbType[ mbAddrQ ] 1s
equal to I BL, the following applies.

If either mbType[ mbAddiP | or mbType[ mbAddrQ ] specifies an Intra macroblock prediction mode other
than I BL. bS is set equal to 4.

Otherwise, 1f mbType[ mbAddrP ] is equal to I_BL and mbType[ mbAddiQ ] is equal to I_BL., the following
applies.

— If the luma transform block of sliceP containing sample py or the luma transform block of sliceQ
containing sample q, contains non-zero transform coefficient levels, bS is set equal to 1.

NOTE 1 — A luma transform block of a layer representation with dependency id and quality id is considered to
contain non-zero transform coefficient levels, if and only if non-zero transform coefficients are transmitted in the
macroblock layer for dependency id and quality id for the considered luma transform block. Transform
coefficient levels that are transmitted in layers employed by inter-layer prediction are not taken into account.

—  Otherwise, bS is set equal to 0

Otherwise (either mbType] mbAddiP | or mbType[ mbAddrQ | specifies an Inter macroblock prediction
mode), the following applies.

—  If mbType[ mbAddrP ] specifies an Inter macroblock prediction type and the array rSp contains any
non-zero sample for the luma block containing sample po, bS is set equal to 2.

—  Otherwise, if mbType[ mbAddrQ ] specifies an Inter macroblock prediction type and the array rSp
contains any non-zero sample for the luma block containing sample qq, bS is set equal to 2.
NOTE 2 — The array rS; contains samples for the accummlated residual signal. Transform coefficient values of
layer representations that are employed for inter-layer prediction are taken into account.

—  Otherwise, bS 1s set equal to 1.

Otherwise, if the block edge is also a macroblock edge and any of the following conditions is true, bS is set equal

to 4.

fieldMbFlag[ mbAddiP ] is equal to 0 and fieldMbFlag] mbAddrQ ] is equal to 0 and either or both
mbType[ mbAddrP ] or mbType[ mbAddrQ ] specify an Intra macroblock prediction mode.

MbaffFrameFlag is equal to 1 or field pic flag is equal to 1, and verticalEdgeFlag is equal to 1, and either or
both mbType[ mbAddrP | or mbType[ mbAddrQ ] specify an Intra macroblock prediction mode.

Otherwise, if any of the following conditions is true, bS is set equal to 3.

mixedModeEdgeFlag is equal to 0 and either or both mbType[ mbAddrP | or mbType[ mbAddiQ ] specify an
Intra macroblock prediction mode.

mixedModeEdgeFlag is equal to 1, verticalEdgeFlag is equal to 0, and either or both mbType[ mbAddiP ] or
mbType[ mbAddrQ ] specify an Intra macroblock prediction mode.

Otherwise, if any of the following conditions is true, bS 1s set equal to 2.

The array rSp contains any non-zero sample for the luma block containing sample py or the array
sTCoeff] mbAddrP ] contains any non-zero scaled transform coefficient value for the luma block containing
sample po.

The array rSp contains any non-zero sample for the luma block containing sample qg or the array
sTCoeff] mbAddrQ ] contains any non-zero scaled transform coefficient value for the luma block containing
sample qo.
NOTE 3 — The array rS; contains samples for the accummlated residual signal. Transform coefficient values of
layer representations that are employed for inter-layer prediction are taken mnto account.
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Otherwise, if any of the following conditions is true, bS is set equal to 1.

mixedModeEdgeFlag is equal to 1

mixedModeEdgeFlag is equal to 0 and any of the following conditions is true

—  numMvP is not equal to numMvQ

—  numMvP and numMvQ are both equal to 1 and any of the following conditions is true

—  refP and refQ specify different reference pictures

—  the absolute difference between the horizontal or vertical component of the motion vectors mvP and
mvQQ is greater than or equal to 4 in units of quarter luma frame samples

—  numRefP and numRefQ are both equal to 2 and any of the following conditions is true

—  refLOP and refL.1P specify different reference pictures and any of the following conditions is true

both of the following conditions are true

—  refLOP and refL0Q specify different reference pictures or refL1P and refl.1Q specify
different reference pictures

—  refLOP and refL1Q specify different reference pictures or refL1P and refL0Q specify
different reference pictures

refL.OP and refl.0Q specifies the same reference picture, refl.1P and refl.1Q specify the same
reference picture, and any of the following conditions is true

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvLOP and mvLOQ is greater than or equal to 4 in units of quarter luma frame samples

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvL1P and mvL1Q is greater than or equal to 4 in units of quarter luma frame samples

refl OP and refl. 1Q specifies the same reference picture, refl.1P and refL.0Q specify the same
reference picture, and any of the following conditions is true

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvLOP and mvL1Q is greater than or equal to 4 in units of quarter luma frame samples

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvL1P and mvLOQ is greater than or equal to 4 in units of quarter luma frame samples

—  refLOP and refLL1P specify the same reference picture and any of the following conditions is true

refL0Q or refL1Q specify a different reference picture than refL.OP (or refL.1P)

refL.0Q and refL.1Q specify the same reference picture as refLOP (and refl.1P) and any of the
following conditions is true

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvLOP and mvLOQ is greater than or equal to 4 in units of quarter luma frame samples

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvL1P and mvL1Q is greater than or equal to 4 in units of quarter luma frame samples

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvLOP and mvL1Q is greater than or equal to 4 in units of quarter luma frame samples

—  the absolute difference between the horizontal or vertical component of the motion vectors
mvL1P and mvLOQ is greater than or equal to 4 in units of quarter luma frame samples

NOTE 4 — The determination of whether the reference pictures used for the two macroblock/sub-macroblock
partitions are the same or different is based only on which pictures are referenced, without regard to whether a
prediction is formed using an index into reference picture list 0 or an index into reference picture list 1, and also
without regard to whether the index position within a reference picture list is different.

NOTE 5 — A vertical difference of 4 in units of quarter luma frame samples is a difference of 2 in units of quarter
luma field samples

Otherwise, bS is set equal to 0.
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G.8.8 Specification of bitstream subsets
Subclause G.8.8.1 specifies the sub-bitstream extraction process.
Subelause G.8.8.2 specifies the base layer bitstream.

G.8.8.1 Sub-bitstream extraction process

Inputs to this process are

—  avariable pIdTarget (when present),

—  avariable tIdTarget (when present),

—  avariable dIdTarget (when present),

— avariable qIdTarget (when present).

Output of this process is a sub-bitstream.

When pIdTarget is not present as input to this subclause, pIdTarget is inferred to be equal to 63.
When tIdTarget 1s not present as input to this subclause, tIdTarget is mferred to be equal to 7.
When dIdTarget is not present as input to this subclause, dldTarget is inferred to be equal to 7.
When gIldTarget is not present as input to this subclause, qIdTarget is inferred to be equal to 15.
The sub-bitstream is derived by applying the following operations in sequential order.

1. Mark all VCL, filler prefix, and filler data NAL units for which any of the following conditions is true as "to
be removed from the bit-stream".

—  priority_id is greater than pIdTarget
—  temporal id is greater than tIdTarget
—  dependency id is greater than dIdTarget
—  dependency id is equal to dIdTarget and quality id is greater than qIdTarget
2. Remove all access units for which all VCL NAL units are marked as "to be removed from the bit-stream".

3. Remove all VCL, filler prefix, and filler data NAL units that are marked as "to be removed from the
bit-stream".

4. When dIdTarget is equal to 0 and qldTarget 1s equal to 0, remove the following NAL units.
—  all NAL units with nal unit_type equal to 14 or 15

— all NAL units with nal unit type equal to 6 in which the first SEI message has payloadType in the range
of 24 to 35, inclusive

5. Remove all NAL units with nal unit_type equal to 6 that only contain SEI messages that are part of a scalable
nesting SEI message with any of the following properties

—  sel temporal id is greater than tIdTarget

—  the minimum value of ( sei_dependency id[i]<<4)+sei quality id[i] for all i in the range of 0 to
num_layer representations minusl, inclusive, is greater than ( dIdTarget <<4 ) + qldTarget

G.8.8.2 Specification of the base layer bitstream

Each scalable bitstream that conforms to this specification shall contain a base layer bitstream that conforms to one or
more of the profiles specified in Annex A. This base layer bitstream is derived by invoking the sub-bitstream extraction
process as specified in subclause G.8.8.1 with dIdTarget being equal to 0 and gldTarget being equal to 0 and the base
layer bitstream being the output.

G.9 Parsing process

Inputs to this process are bits from the RBSP, a request for a value of a syntax element, and values of prior parsed
syntax elements (if applicable).

Output of this process is the value of the syntax element.
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This process is invoked for all syntax elements in the syntax tables in subclause G.7.3 with descriptors equal to u(v),
ue(v), me(v), se(v), te(v), ce(v), and ae(v).

When parsing coded slice NAL umits with nal umt type equal to 20, the syntax elements scan idx start and
scan_idx_end, which are not present in these NAL units, are inferred to be equal to 0 and 135, respectively.

When the parsing process is invoked for the first request for a value of a syntax element in the slice data and
entropy _coding mode flag is equal to 1, the following ordered steps apply.

1. The initialisation process as specified in subclause 9.3.1 is invoked, where a slice type equal to EI is
interpreted as I, a slice_type equal to EP is interpreted as P, and a slice_type equal to EB is interpreted as B.

2. The imitialisation process as specified in subclause G.9.3.1 is mvoked.

Depending on entropy_coding mode_flag and the descriptor, the value of a syntax element is derived as follows.

— Ifentropy coding mode flag is equal to 0, the following applies.
—  The parsing process for syntax elements coded as coded as ue(v), se(v), or te(v) is specified in subclause 9.1.
—  The parsing process for the syntax element coded_block pattern is specified in subclause G.9.1.

—  The parsing process for syntax elements of the residual block cavle() syntax structure is specified in
subclause G.9.2.

—  Otherwise (entropy_coding mode_flag is equal to 1), the value of the syntax element is derived as follows.

—  If the syntax element is equal to base_mode flag. motion_prediction_flag_10. motion prediction flag 11. or
residual_prediction_flag, the following applies.

1. The binarization process as specified in subclause G.9.3.2 is invoked.
2. The decoding process flow as specified in G.9.3.3 is invoked.

—  Otherwise (the syntax element is not equal to base mode flag, motion prediction flag 10,
motion prediction flag 11, or residual prediction flag), the following applies.

1. The binarization process as specified in subclause 9.3.2 is invoked, where a slice type equal to EI is
interpreted as I a slice type equal to EP is interpreted as P, and a slice type equal to EB is
interpreted as B.

2. The decoding process flow as specified in subclause 9.3.3 is invoked.

3.  When the syntax element is equal to mb_type and the decoded value of mb_type is equal to I PCM,
the arithmetic decoding engine is initialised after decoding of any pem_alignment zero bit and all
pem_sample luma and pem_sample chroma data as specified in subclause 9.3.1.2.

G.9.1 Alternative parsing process for coded block pattern

This process is invoked for the parsing syntax elements with descriptor equal to me(v) when
entropy_coding mode flag is equal to 0.

Inputs to this process are bits from the RBSP.
Outputs of this process is a value of the syntax element coded block pattern.

The parsing process for the syntax elements begins with reading the bits starting at the current location in the bitstream
up to and including the first non-zero bit. By counting the number of leading bits that are equal to 0 and assigning this
value to the variable leadingZeroBits, the variable codeNum is then derived as follows:

codeNum = 2'=4€2°BiE _ | | roaq bits( leadingZeroBits )

where the value returned from read bits( leadingZeroBits ) is interpreted as a binary representation of an unsigned
integer with most significant bit written first.

When ref layer dq id is greater than or equal to 0 and ( scan_idx_end —scan idx_start ) is less than 15, codeNum is set
equal to (codeNum — 1).

Depending on codeNum, the following applies.
—  If codeNum is equal to —1, the following ordered steps are specified.

1. The derivation process for neighbouring macroblocks specified in subclause 6.4.10.1 is invoked and the output
is assigned to mbAddrA and mbAddrB.
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2. When mbAddiN is available, the variable codedBlockPatternN is set equal to
(16 * cbpChromaN + cbpLumaN) with cbpChromaN and cbpLumaN representing the values of
CodedBlockPatternLuma and CodedBlockPatternChroma for the macroblock mbAddiN (with N being either
A orB).

3. Depending on mbAddrA and mbAddrB, the following applies.
—  If mbAddrA is available, coded block pattern is set equal to codedBlockPatternA.
—  Otherwise, if mbAddrB is available, coded block pattern is set equal to codedBlockPatternB.
—  Otherwise (mbAddrA and mbAddrB are not available), coded block pattern is set equal to 0.

—  Otherwise (codeNum is greater than or equal to 0), the mapping process for coded block pattern as specified in
subclause 9.1.2 is invoked with codeNum as input and the output is assigned to the syntax element
coded block_pattern.

G.9.2 Alternative CAVLC parsing process for transform coefficient levels

This process is invoked for the parsing syntax elements with descriptor equal to ce(v) when entropy_coding mode flag
is equal to 0.

Inputs to this process are a request for a value of a syntax element, bits from slice data, a maximum number of non-zero
transform coefficient levels maxNumCoeff, the luma block index lumad4x4Blkldx or the chroma block index
chroma4x4BIkIdx, cb4x4BlkIdx or cr4x4BlkIdx of the current block of transform coefficient levels.

Output of this process is the list coeffl.evel containing transform coefficient levels of the luma block with block index
luma4x4Blkldx or the chroma block with block index chromadx4BlkIdx, cb4x4BlkIdx or crd4x4BlkIdx.

The process is specified in the following ordered steps:

1. All transform coefficient levels, with indices from 0 to maxNumCoeff — 1, in the list coefflevel are set equal
to 0.

2. The total number of non-zero transform coefficient levels TotalCoeff( coeff token ) and the number of trailing
one transform coefficient levels TrailingOnes( coeff token ) are derived by parsing coeff token as follows.

a. The parsing process of coeff token as specified in subclause 9.2.1 is mvoked and the outputs are
TotalCoeff{ coeff token ), TrailingOnes( coeff token ), and nC.

b. When the CAVLC parsing process not invoked for ChromaDCLevel and ( scan_idx_end - scan_idx_start )
is less than 15, nC modified by setting it equal to Min( 7. nC ). and the additional parsing process for total
number of transform coefficient levels and trailing ones as specified in subclause G.9.2.1 is invoked with
nC, totalCoeffStart set equal to TotalCoeff{ coeff token), and traillingOnesStart set equal to
TrailingOnes( coeff token ) as the inputs and the outputs are assigned to TotalCoeff( coeff token ) and
TrailingOnes( coeff token ).

3. When TotalCoeff{ coeff token ) is greater than 0, the following applies.

a. The non-zero transform coefficient levels are derived by parsing trailing ones sign_flag, level prefix, and
level suffix as specified in subclause 9.2.2.

b. The runs of zero transform coefficient levels before each non-zero transform coefficient level are derived
by parsing total zeros and run_before as specified in subclause G.9.2.2.

¢. The level and run information are combined into the list coeffLevel as specified in subclause 9.2.4.

G.9.2.1 Additional parsing process for total number of transform coefficient levels and trailing ones
Inputs to this process are variables nC, totalCoeffStart, and trailingOnesStart.
Outputs of this process are variables totalCoeff and trailingOnes.

The value of totalCoeffStart resulting from decoding coeff token as specified in subclause 9.2.1 shall be in the range
of 0 to ( scan_idx end —scan_idx start + 1), inclusive.

Let mnvTotalCoeff( coeffTokenldx ) and mvTrailingOnes( coeffTokenldx) be functions that map the variable
coeffTokenldx to the variables nX and nY, respectively, as specified by Table G-9 given the variable nC.

A variable targetCoeffTokenldx is derived as specified by Table G-9 given the variables nC, nX = totalCoeffStart, and
nY = trailingOnesStart.
A variable coeffTokenldx is derived as specified by the following pseudo code.
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for( coeffTokenldx = 0, i = 0; i <= targetCoeffTokenldx; coeffTokenldx++)
{

if{ invTotalCoeff ( coeffTokenldx ) <min( 4, scan idx end —scan idx start+2) &&

1+

}

invTrailingOnes( coeffTokenldx ) < min( 17, scan idx end — sean _idx start+2))

The variable totalCoeff is set equal to nvTotalCoeff( coeffTokenldx — 1 ) and the variable trailingOnes is set equal to

invTrailingOnes( coeffTokenIdx — 1 ).

Table G-9 — Mapping of ( nX, nY ) to coeffTokenldx and vice versa

nY nX 0<=nC <2 2<=nC <4 4<=nC<8
0 0 0 0 0
0 1 4 7 16
1 1 1 1 1
0 2 9 11 20
1 2 5 5 8
2 2 2 2 2
0 3 13 15 23
1 3 10 8 11
2 3 7 9 9
3 3 3 3 3
0 4 17 19 24
1 4 14 12 13
2 4 11 13 12
3 4 6 4 4
0 5 21 22 28
1 5 18 16 15
2 5 15 17 14
3 5 8 6 5
0 6 25 23 30
1 6 22 20 17
2 6 19 21 18
3 6 12 10 6
0 7 29 27 31
1 7 26 24 21
2 7 23 25 22
3 7 16 14 7
0 8 32 31 32
1 8 30 28 25
2 8 27 29 26
3 8 20 18 10
0 9 33 35 36
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