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Amended Set of Claims 1 to 48

1, A method for encoding video data, the method comprising:

generating a bitstream that includes data that represent a residual quad tr
(RQT) for a coding unit (CU), the CU being larger than & maximum-allowa
transform unit (TU) size, the RQT including a hierarchy of nodes, wherej a root node
of the RQT corresponds to the CU as a whole and leaf nodes of the RAT correspond to
TUs of the CU,

wherein the bitstream includes a coded block flag (CB#) of the root nede, the
CBF indicating whether any of the TUs of the CU are assg€iated with a significant
chroma coeflicient block that is based on samples of g/particular chroma component;
and

outputting the bitstream,

2, The methad of claim 1, wherein/the root node is associated with a Y CBF that
indicates whether any of the TUs ofihe CU are associated with a significant luma

coefficient block.

3..  The method of clhim |, wherein:

the root nodgAs associated with a flag,

¢ flag has a second value that is different than the first value, none of the
TUs gh the CU is associated with a significant coefficient block, and no node in the

T 18 associated with a Y CBF, 2 U CBF, ora V CBF.

The method of claim 1, wherein for each respective node in the RQT:

ifa Y CBF of the respective node, a U CBF of the respective node, and a V CBF

of the respective node all have a first value, the respective node is not associated with a

split flag, the split flag indicating whether the respective node has a plurality of child
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nodes,
if at least one of the Y CBF of the respective node, U CBF of the respectiv
node, and the V CBF of the respective node has a second value that is different
first value, the respective node is associated with the split flag,
wherein the Y CBF indicates whether any TU that corresponds tgfthe respective
node or a descendant node of the respective node is associated with gfsignificant Y
coefficient block,
wherein the U CBF indicates whether any TU that copfesponds to the respective
node or a descendant node of the respective node is assogfated with a significant U
coefficient block, and
wherein the V CBF indicates whether any AU that corresponds to the respective

node or a descendant node of the respective nglle is associated with a significant V

coefficient block.

5. The method of claim 1, er comprising:
selecting, based at leaspfn part on a CBF of a node of the RQT, a coding
context; and
performing, b on the selected coding context, context-adaptive binary
arithmetic coding (ABAC) encoding on a split flag of the node, the split flag
indicating whetpr the node has a plurality of child nodes.
e method of claim 5, wherein selecting the coding context comptises

ng, based on a Y CBF of the node, a U CBF of the node, and a V CBF of the

e, the coding context.

7. The method of claim 1, further comprising performing, based at least in part on a
same coding context, CABAC encoding ona Y CBF, a U CBF, and a V CBF of a node
in the RQT.
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8. The method of ¢laim 1, wherein a non-leaf node of the RQT is assoclated with
split flag, a Y CBF, a U CBF, and a V CBF, the split flag indicating that the non-|
node has a plurality of descendant nodes, the Y CBF indicating whether any of e

descendant nodes 1s associated with a significant luma coefficient block, thy/U CBF
indicating whether any of the descendant nodes is associated with a sig
t nodes is

coefficient block, the V CBF indicating whether any of the descen

associated with a significant V coefficient block.

9. The method of claim 1, further comprising:
sclecting, based on depths of nodes of the R
CBFs specified by the nodes of the RQT; and

, coding contexts for Y, U, and V

performing, based on the coding contgkts selected for the Y, U, and V CBFs,

root node opfa U CBF of a parent node of the respective node indicates that a descendant
node of e parent node is associated with a significant U chroma biock; and

the respective node does not include a V CBF unless the respective node is the
ot node or a V CBF of the parcnt node of the respective node indicates that a

descendant node of the parent node is associated with a signiticant V chroma block.
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12. A method for decoding video data, the method comprising:

parsing, from a bitstream that includes an encoded representation of the vid
data, a coded block flag (CBF) of a root node of 2 residual quad tree (RQT) of g/coding
unit (CU), wherein a pixel block of the CU is larger than a maximum-aliowyble
transform uonit (TU) size; and

if the CBF has a first value, parsing, from the bitstream, a clybma coefficient
block associated with a leaf node of the RQT, wherein if the CBF has a second value
thay is different than the first value, the chroma coefficient bjfck associated with the leaf

node is not parsed from the bitstream.

13, The method of claim 12, wherein method er comprises parsing, from the
bitstream, a Y CBF of the root node, the Y CJt’ of the root node indicating whether any

leaf node of the RQT is associated with a fignificant luma coefficient block.

14.  The method of claim 12, wlierein the method further comprises parsing, from the
bitstream, a flag of the root nofe, the flag indicating whether there is a leaf node of the
RQT that is associated witfa significant coefficient block, wherein if the flag indicates
that no leat node of thg/RQT is associated with a significant coefficient block, no node

ated with a CBF.
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15.  The method of claim 12, further comprising:

making, based on & Y CBF of a node of the RQT, a U CBF of the node, ang/a V

CBF of the node, a determination to parse a split flag of a node of the RQT: an

16.  The method of claim 12, wherein the pfiethod further comprises:

selecting, based on a CBF of a nogé of the RQT, a coding context; and
performing, based on the selcg#€d coding context, context-adaptive binary
arithmetic coding (CABAC) decoging on a split flag of the node, the split flag

indicating whether the node hy€ a plurality of child nodes.

17. The method of Aaim 16, wherein selecting the coding context comprises
selecting, based ond Y CBF of the node, a U CBF of the node, and 2 V CBF of the
node, the coding context.
18. ¢ method of ¢laim 12, further comprising performing, based on a same coding

t, CABAC decoding on a Y CBF, a U CRBF, and a V CBF of a node of the RQT.
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19.  The method of claim 12, wherein a non-leaf node of the RQT includes a split

flag, a Y CBF, a U CBF, and a V CBF, the split flag indicating that the non-leaf ngfic

has a plurality of descendant nodes, the Y CBF indicating whether any of the

associated with a significant V cocfficient block.

20.  The method of claim 12, further comprising:
selecting, bascd on depths of nodes of the RQA, coding contexts for Y, U, and V
CBFs specified by the nodes of the RQT; and

performing, based on the coding contgfts selected for the Y, U, and V CBFs,

the respective node does not include a V CBF unless the respective node is the
bt node or a V CBF of the parent node of the respective node indicates that a

descendant node of the parent node is associated with a significant V chroma block.
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23. A video encoding device that encodes video data, the video encoding device
comprising one or more processors configured to generate a bitstream that includef/data
that represents a residual quad tree (RQT) for a coding unit {CU}, the CU beingflarger
than a maximum-allowable transform unit (TU) size, the RQT including a jficrarchy of
nodes, wherein a root node of the RQT corresponds to the CU as a whgl and leaf nodes
of the RQT correspond to TUs of the CU,

wherein the bitstream includes a coded block flag (CBEYbf the root node, the
CBF indicating whether any of the TUs of the CU arc assocjited with a significant

chroma coetficient block that is based on samples of a pafticular chroma component,

24.  The video encoding device of ¢claim 23, yherein the root node is associated with
a Y CBF, the Y CBF indicating whether any £f the TUs of the CU are associated with a

significant luma coefficient block.

25.  The video encoding devicgof claim 23, wherein:
the root node is associgfed with a flag,
if the flag has a figsf value, at least one of the TUs of the CU is associated with a

significant coefficient $lock, and

RQT is asgfciated with a Y CBF, a U CBF, ora V CBF.
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26.  The video encoding device of claim 23, wherein for each respective node in th

ROT:

if a'Y CBF of the respective node, a U CBF of the respective node, and £V CBF

wherein the Y CBF indicates whether any TUAhat corresponds to the respective

node or a descendant node of the respective nodcds associated with a significant Y
coefficient block,
wherein the U CPBF indicates whegfer any TU that corresponds to the respective
node or a descendant node of the respg€tive node is associated with a significant U
coefficient block, and
wherein the V CBF indiates whether any TU that corresponds to the respective
node or a descendant nodeAf the respective node is associated with a significant V

coefficient block.

encoding device of claim 23, wherein the one or more processors are

ect, based on & CBF of a node of the RQT, a coding context; and
perform, based on the selected coding context, context-adaptive binary
thmctic coding (CABAC) encoding on a split flag of the node, the split flag
indicating whether the node has a plurality of child nodes.
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28.  The video encoding device of claim 27, wherein the one or more processors ar
configured to select the coding context such that the one or more processors select,
based on a Y CBF of the node, 2 U CBF of the node, and a V CBF of the node,

coding context.

29,  The video encoding device of claim 23, wherein the one or mpbre processors are

configured to perform, based on a same coding context, CABAC/ncoding ona Y CBF,

a U CBF, and a V CBF of a node of the RQT.

30,  The video encoding device of claim 23, whergfn a non-leaf node of the RQT
includes a split flag, a Y CBF, a U CBF, and a V £BF, the split flag indicating that the
non-leaf node has a plurality of descendant ngdes, the Y CBF indicating whether any of
the descendant nodes is associated with a ggnificant luma coefficient block, the U CBF
indicating whether any of the desc t nodes is associated with a significant U
coefficient block, the V CBF indicfting whether any of the descendant nodes is

associated with a significant V/£oefficient block.

31.  The video encofing device of claim 23, wherein the one or more processors are

configured to:
select, bffsed on depths of nodes of the RQT, coding contexts for Y, U, and V

CBFs speciffed by the nodes of the RQT; and

rform, based on the coding contexts selected for the Y, U, and V CBFs,

entghy encoding operations on the Y, U, and V CBFs.

32.  The video encoding device of claim 31, wherein the one or more processors are

configured to select the coding contexts such that the one or mote processors select a

coding context for a CBF, wherein an index value of the coding context is equal to a

depth of a node of the RQT that specifies the CBF,
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33.  The video encoding device of claim 23, wherein, for each respective node in th
RQT:

the respective node docs not include a U CBF unless the respective nodg/s the
root node or 2 U CBF of a parent node of the respective node indicates that g/descendant
node of the parent node is associated with a significant U chroma blockyénd

the respective node does not inctude a V CBF unless the resgfctive node is the
root node or 2 V CBF of the parcnt node of the respective node iglicates that a

descendant node of the parent node is associated with a signiffcant V chroma block.

34. A video decoding device that decodes video the video decoding device
comprising one or more processors configured to;

parse, from a bitstream that includes agfencoded representation of the video data,
a coded block flag (CBT) of a root node offa residual quad tree (RQT) of a coding unit
(CU), wherein a pixe! block of the CUAs larger than a maximum-allowable transform
unit (TU) size; and

if the CBF has a first vglue, parse, from the bitstream, a chroma coefficient block
associated with a leaf node/bf the RQT, wherein if the CBF has a second valye that is
different than the first yétue, the chroma coefficient block associated with the leaf node

is not parsed from e bitstream,

35.  Thephdeo decoding device of claim 34, wherein the one or more processors arc
further ghnfigured 1o parse, from the bitsiream, a Y CBF of the root node, the Y CBF of
the ot node indicating whether any leaf node of the RQT is associated with a

ificant luma coefficient block.
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36.  The video decoding device of claim 34, wherein the one or more processors arn
further configured to parse, from the bitsiream, a flag of the root node, the flag
indicating whether there is a leaf node of the RQT that is associated with a signjficant
coefficient block, wherein if the flag indicates that no leaf node of the RQT /4 associated
with a significant coefficient block, no node of the RQT includes a CBE,
37. The video decoding device of claim 34, wherein the one g more processors are
contigured to:

make, based on a Y CBF of a node of the RQT, CBF of the node, and a V
CBF of the node, a determination to parse a split flag#f a node of the RQT; and

in response to making the determination, fletermine, based on the split flag of

the node. whether to parse from the bitstream A plurality of child nodes of the node,

wherein the Y CBF indicates whetjfer the node or any descendant node of the
node is associated with a significant efficient block, the U CBF indicates whether
the node or any descendant node gfthe node is associated with a significant U
coefficient block, and the V CPFF indicates whether the node or any descendant node of

the node is associated with/ significant V coefficient block.

ifdicating whether the node has a plurality of child nodes.

39, The video decoding device of claim 38, wherein the one or more processors are
configured to select, based on a Y CBF of the node, a U CBF of the node, and a V CBF

of the node, the coiding context.
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40.  The video decoding device of ¢laim 34, wherein the one or more processors

configured to perform, based on a same coding context, CABAC decading ona Y ¢BF

of a node of the RQT, a U CBF of the node, and a V CBF of the node,

41,  The video decoding device of claim 34, wherein a non-leaf nodef the RQT
includes a split flag, a Y CBF, a IJ CBF, and a V CBF, the split flag fhdicating that the
non-leaf node has a plurality of descendant nodes, the Y CBF ingcating whether any of
the descendant nodes is associated with a significant luma cgéfficient block, the U CBF
indicating whether any of the descendant nodes is associgfed with a significant U
coefficient block, the V CBF indicating whether any g the descendant nodes is

associated with a significant V coelficient block.

42.  The video decoding device of claigh 34, wherein the one or more processors are
further configured to:

sclect, based on depths of pfdes of the RQT, coding contexts for Y, U, and V
CBFs specified by the nodes ofthe RQT; and

perform, based on (e coding contexts selected for the Y, U, and V CBFs,

entropy decoding opergfions on the Y, U, and V CBFs.

43.  The vidgh decoding device of claim 42, wherein the one or more processors are
configured yf sclect the coding contexts such that the one or more processors select a
coding cfntext for a CBF, wherein an index value of the coding context is equal to a
deptffof a node of the RQT that specifies the CBF.
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44,  The video decoding device of claim 34, wherein, for each respective node in
ROT:

the respective node does not include a U CBF unless the respeetive nodyfis the
root node or a U CBF of a parent node of the respective node indicates that £ descendant
node of the parent node is associated with a significant U chroma block/and

the respective node does not include a V CBF unless the resp€ctive node is the
root node or a2 V CBF of the parent node of the respective node jAdicates that a

descendant node of the parent node is associated with a signyficant V chroma block.

45. A video encoding device that encades video géita, the video encoding device
comprising means for generating a bitstream thatdncludes data that represent a residual
quad tree (RQT) for a coding unit (CU), the (0 being larger than a2 maximum-allowable
transform unit {TU) size, the RQT includpfy a hicrarchy of nodes, wherein a root node
of the RQT corresponds to the CU as #whole and leaf nodes of the RQT correspond to
TUs of the CU,

wherein the bitstream Acludes a coded block flag (CBF) of the root node, the
CBF indicating whether ap# of the TUs of the CU arc associated with a significant

chroma coefficient blogk that is based on samples of a particular chroma component.
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46. A video decoding device that decodes video data, the video decoding device

comprising:

means for parsing, from a bitstream that includes an encoded represen

associated with the lcaf node is not parsed from the by

47. A computer-readable storage medium shat stores instructions that, when
executed by one or more processors of a yifleo encoding device, configure the video
encoding device to generate a bitstreapf that includes data that represent a residual quad
{ree (RQT) for a coding unit (CU)Ahe CU being larger than a maximum-allowable
transform unit (TU) size, the BAT including a hierarchy of nodes, wherein a root node
of the ROT corresponds toghe CU as a whole and leaf nodes of the RQT correspond to

TUs of the CU,

chroma coefficient block that is based on samples of a particular chiroma component.
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48%. A computet-readable storage medium that stores instructions that, when
executed by one or more processors of a video decoding device, configure the ydeo

decoding device to:

(CU), wherein a pixel block of the CU is larger than a maximunyfallowable transform
unit (TU) size; and

if the CBF has a first value, parse, from the bits a chroma coefficient block
associated with a leaf node of the RQT, wherein if th# CBF has a second value that is

different than the first value, the chroma coefficight block associated with the leaf node

is not parsed from the bitstream.
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CLAIMS

Claim 1: A method for encoding video data, the method comprising:
receiving or generating the video data, the video data representing a series of pictures;
generating a bitstream that includes a sequence of bits that forms an encoded
representation of the video data, the bitstream including data that represent a residual quad
tree (RQT) for a coding unit (CU) of a picture of the series of pictures, the CU being larger
than a maximume-allowable transform unit (TU) size, the RQT including a hierarchy of nodes,
wherein a root node of the RQT corresponds to the CU as a whole, each of the nodes of the
RQT corresponds to a respective block, and respective leaf nodes of the RQT correspond to
respective TUs of the CU, wherein generating bitstream comprises:
generating residual data for the CU based on predicted video blocks for one or
more prediction units (PUs) of the CU and an original video block of the CU, wherein
the residual data for the CU is partitioned into residuval video blocks and each of the
TUs of the CU is associated with a different one of the residual pixel blocks;
for each respective node of the RQT, responsive to determining a block
corresponding to the respective node is larger than the maximum-allowable TU size,
automatically splitting, without encoding in the bitstream a split flag for the respective
node, the block corresponding to the respective node into four sub-blocks
corresponding to additional nodes of the RQT; and
generating two chroma coded block flags (CBFs) at the root node of the RQT,
each of the chroma CBFs indicating whether any of the TUs of the CU are associated
with a significant chroma coefficient block that is based on samples of a respective
chroma component; and

outputting the bitstream.

Claim 2: The method of claim 1, wherein the root node is associated with a Y CBF that
indicates whether any of the TUs of the CU are associated with a significant luma coefficient
block.

Claim 3: The method of claim 1, wherein:
the root node is associated with a flag,
if the flag has a first value, at least one of the TUs of the CU is associated with a

significant coefficient block, and
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if the flag has a second value that is different than the first value, none of the TUs of
the CU is associated with a significant coefficient block, and no node in the RQT is
associated with a Y CBF, a U CBF, or a V CBF.

Claim 4: The method of claim 1, wherein for each respective node in the RQT:

if a’Y CBF of the respective node, a U CBF of the respective node, and a V CBF of
the fespective node all have a first value, the respective node is not associated with a
respective split flag indicating whether the respective node has a plurality of child nodes,

if at least one of the Y CBF of the respective node, the U CBF of the respective node,
and the V CBF of the respective node has a second value that is different than the first value,
the respective node is associated with the respective split flag,

wherein the Y CBF indicates whether any TU that corresponds to the respective node
or a descendant node of the respective node is associated with a significant Y coefficient
block,

wherein the U CBF indicates whether any TU that corresponds to the respective node
or a descendant node of the respective node is associated with a significant U coefficient
block, and

wherein the V CBF indicates whether any TU that corresponds to the respective node
or a descendant node of the respective node is associated with a significant V coefficient

block.

Claim 5: The method of claim 1, further comprising:
selecting, based at least in part on a CBF of a node of the RQT, a coding context; and
performing, based on the selected coding context, context-adaptive binary arithmetic
coding (CABAC) encoding on a split flag of the node, the split flag indicating whether the

node has a plurality of child nodes.

Claim 6: The method of claim 5, wherein selecting the coding context comprises
selecting, based on a Y CBF of the node, a U CBF of the node, and a V CBF of the node, the

coding context.

Claim 7: The method of claim 1, further comprising performing, based at least in part
on a same coding context, CABAC encoding on a Y CBF, a U CBF, and a V CBF of a node
in the RQT.
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Claim 8§: The method of claim 1, wherein a non-leaf node of the RQT is associated with
a split flag, a Y CBF, a U CBF, and a V CBF, the split flag associated with the non-leaf node
indicating that the non-leaf node has a plurality of descendant nodes, the Y CBF indicating
whether any of the descendant nodes is associated with a significant luma coefficient block,
the U CBF indicating whether any of the descendant nodes is associated with a significant U
coefficient block, the V CBF indicating whether any of the descendant nodes is associated

with a significant V coefficient block.

Claim 9: The method of claim 1, further comprising:

selecting, based on depths of nodes of the RQT, coding contexts for Y, U, and V
CBFs specified by the nodes of the RQT; and

performing, based on the coding contexts selected for the Y, U, and V CBFs, entropy
encoding operations on the Y, U, and V CBFs.

Claim 10: The method of claim 9, wherein selecting the coding contexts comprises
selecting a coding context for a CBF, wherein an index value of the coding context is equal to

a depth of a node in the RQT that specifies the CBF.

Claim 11: The method of claim 1, wherein, for each respective node in the RQT:

the respective node does not include a U CBF unless the respective node is the root
node or a U CBF of a parent node of the respective node indicates that a descendant node of
the parent node is associated with a significant U chroma block; and

the respective node does not include a V CBF unless the respective node is the root
node or a V CBF of the parent node of the respective node indicates that a descendant node of

the parent node is associated with a significant V chroma block.

Claim 12: A method for decoding video data, the method comprising:

receiving a bitstream that includes an encoded representation of the video data, the
video data representing a series of pictures;

for each respective node of a residual quad tree (RQT) of a coding unit (CU) of a
picture of the series of pictures, responsive to determining a block corresponding to the
respective node is larger than a maximum-allowable transform unit (TU) size, automatically

splitting, without parsing from the bitstream a split flag for the respective node, the block
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corresponding to the respective node into four sub-blocks corresponding to additional nodes
of the RQT, the RQT including a hierarchy of nodes, a root node of the RQT corresponding
to the CU as a whole, and respective leaf nodes of the RQT corresponding to respective TUs
of the CU, each of the TUs of the CU being associated with a different residual pixel block;

parsing, from the bitstream, two chroma coded block flags (CBFs) at the root node of
the RQT, wherein the CU is larger than the maximum-allowable TU size;

for each of the chroma CBFs, determining, based on the respective chroma CBF,
whether any TU of the CU is associated with a significant chroma coefficient block that is
based on samples of a respective chroma component;

based on a particular TU of the CU being associated with a significant chroma
coefficient block, performing an inverse transform on coefficient blocks to reconstruct the
residual pixel block associated with the particular TU of the CU, the significant chroma
coefficient block being one of the coefficient blocks; and

reconstructing a video block of the CU based on one or more predictive pixel blocks
of prediction units (PUs) of the CU and the residual-pixel blocks associated with the TUs of
the CU.

Claim 13; The method of claim 12, wherein the method further comprises parsing, from
the bitstream, a Y CBF of the root node, the Y CBF of the root node indicating whether any

leaf node of the RQT is associated with a significant luma coefficient block.

Claim 14: The method of claim 12, wherein the method further comprises parsing, from
the bitstream, a flag of the root node, the flag indicating whether there is a leaf node of the
RQT that is associated with a significant coefficient block, wherein if the flag indicates that
no leaf node of the RQT is associated with a significant coefficient block, no node in the

RQT is associated with a CBF.

Claim 15: The method of claim 12, further comprising:

making, based on a Y CBF of a node of the RQT, a U CBF of the node, and a V CBF
of the node, a determination to parse a split flag of a node of the RQT; and

in response to making the determination, determining, based on the split flag of the
node, whether to parse from the bitstream a plurality of child nodes of the node,

wherein the Y CBF indicates whether the node or any descendant node of the node is

associated with a significant Y coefficient block, the U CBF indicates whether the node or
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any descendant node of the node is associated with a significant U coefficient block, and the
V CBF indicates whether the node or any descendant node of the node is associated with a

significant V coefficient block.

Claim 16: The method of claim 12, wherein the method further comprises:

selecting, based on a CBF of a node of the RQT, a coding context; and

performing, based on the selected coding context, context-adaptive binary arithmetic
coding (CABAC) decoding on a split flag of the node, the split flag indicating whether the
node has a plurality of child nodes.

Claim 17: The method of claim 16, wherein selecting the coding context comprises
selecting, based on a Y CBF of the node, a U CBF of the node, and a V CBF of the node, the

coding context.

Claim 18: The method of claim 12, further comprising performing, based on a same
coding context, CABAC decoding ona’Y CBF, a U CBF, and a V CBF of a node of the
RQT.

Claim 19: The method of claim 12, wherein a non-leaf node of the RQT includes a split
flag, a Y CBF, a U CBF, and a V CBF, the split flag of the non-leaf node indicating that the
non-leaf node has a plurality of descendant nodes, the Y CBF indicating whether any of the
descendant nodes is associated with a significant luma coefficient block, the U CBF
indicating whether any of the descendant nodes is associated with a significant U coefficient
block, the V CBF indicating whether any of the descendant nodes is associated with a

significant V coefficient block.

Claim 20: The method of claim 12, further comprising:

selecting, based on depths of nodes of the RQT, coding contexts for Y, U, and V
CBFs specified by the nodes of the RQT; and

performing, based on the coding contexts selected for the Y, U, and V CBFs, entropy
decoding operations on the Y, U, and V CBFs.

Claim 21: The method of claim 20, wherein selecting the coding contexts comprises

selecting a coding context for a CBF, wherein an index value of the coding context is equal to
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a depth of a node of the RQT that specifies the CBF.

Claim 22: The method of claim 12, wherein, for each respective node in the RQT:

the respective node does not include a U CBF unless the respective node is the root
node or a U CBF of a parent node of the respective node indicates that a descendant node of
the parent node is associated with a significant U chroma block; and

the respective node does not include a V CBF unless the respective node is the root
node or a V CBF of the parent node of the respective node indicates that a descendant node of

the parent node is associated with a significant V chroma block.

Claim 23: A video encoding device that encodes video data, the video encoding device
comprising:

one or more data storage media configured to store the video data, the video data
representing a series of pictures; and

one or more processors configured to generate a bitstream that includes a sequence of
bits that forms an encoded representation of the video data, the bitstream including data that
represents a residual quad tree (RQT) for a coding unit (CU) of a picture of the series of
pictures, the CU being larger than a maximum-allowable transform unit (TU) size, the RQT
including a hierarchy of nodes, wherein a root node of the RQT corresponds to the CU as a
whole, each of the nodes of the RQT corresponds to a respective block, and respective leaf
nodes of the RQT correspond to respective TUs of the CU, wherein the instructions configure
the video encoding device such that, as part of generating the bitstream, the video encoding
device:

generates residual data for the CU based on predicted video blocks for one or

more prediction units (PUs) of the CU and an original video block of the CU, wherein

the residual data for the CU is partitioned into residual video blocks and each of the

TUs of the CU is associated with a different one of the residual pixel blocks;

for each respective node of the RQT, responsive to determining a block

corresponding to the respective node is larger than the maximum-allowable TU size,

automatically splits, without encoding in the bitstream a split flag for the respective

node, the block corresponding to the respective node into four sub-blocks

corresponding to additional nodes of the RQT; and
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includes two chroma coded block flags (CBFs) at the root node of the RQT,
each of the chroma CBFs indicating whether any of the TUs of the CU are associated
with a significant chroma coefficient block that is based on samples of a respective

chroma component.

Claim 24: The video encoding device of claim 23, wherein the root node is associated
with a’ Y CBF, the Y CBF indicating whether any of the TUs of the CU are associated with a

significant luma coefficient block.

Claim 25: The video encoding device of claim 23, wherein:

the root node is associated with a flag,

if the flag has a first value, at least one of the TUs of the CU is associated with a
significant coefficient block, and

if the flag has a second value that is different than the first value, none of the TUs of
the CU is associated with a significant coefficient block, and no node in the RQT is
associated with a’Y CBF, a U CBF, ora V CBF.

Claim 26: The video encoding device of claim 23, wherein for each respective node in
the RQT:

ifa’Y CBF of the respective node, a U CBF of the respective node, and a V CBF of
the respective node all have a first value, the respective node is not associated with a
respective split flag indicating whether the respective node has a plurality of child nodes,

if at least one of the Y CBF of the respective node, the U CBF of the respective node,
and the V CBF of the respective node has a second value that is different than the first value,
the respective node is associated with the respective split flag,

wherein the Y CBF indicates whether any TU that corresponds to the respective node
or a descendant node of the respective node is associated with a significant Y coefficient
block,

wherein the U CBF indicates whether any TU that corresponds to the respective node
or a descendant node of the respective node is associated with a significant U coefficient
block, and

wherein the V CBF indicates whether any TU that corresponds to the respective node
or a descendant node of the respective node is associated with a significant V coefficient

block.
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Claim 27:; The video encoding device of claim 23, wherein the one or more processors
are configured to:

select, based on a CBF of a node of the RQT, a coding context; and

perform, based on the selected coding context, context-adaptive binary arithmetic
coding (CABAC) encoding on a split flag of the node, the split flag indicating whether the

node has a plurality of child nodes.

Claim 28: The video encoding device of claim 27, wherein the one or more processors
are configured to select the coding context such that the one or more processors select, based

on a Y CBF of the node, a U CBF of the node, and a V CBF of the node, the coding context.

Claim 29: The video encoding device of claim 23, wherein the one or more processors
are configured to perform, based on a same coding context, CABAC encodingon aY CBF, a

U CBF, and a V CBF of a node of the RQT.

Claim 30: The video encoding device of claim 23, wherein a non-leaf node of the RQT
includes a split flag, a Y CBF, a U CBF, and a V CBF, the split flag of the non-leaf node
indicating that the non-leaf node has a plurality of descendant nodes, the Y CBF indicating
whether any of the descendant nodes is associated with a significant luma coefficient block,
the U CBF indicating whether any of the descendant nodes is associated with a significant U
coefficient block, the V CBF indicating whether any of the descendant nodes is associated

with a significant V coefficient block.

Claim 31: The video encoding device of claim 23, wherein the one or more processors
are configured to: _

select, based on depths of nodes of the RQT, coding contexts for Y, U, and V CBFs
specified by the nodes of the RQT; and

perform, based on the coding contexts selected for the Y, U, and V CBFs, entropy
encoding operations on the Y, U, and V CBFs.

Claim 32: The video encoding device of claim 31, wherein the one or more processors

are configured to select the coding contexts such that the one or more processors select a
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coding context for a CBF, wherein an index value of the coding context is equal to a depth of

a node of the RQT that specifies the CBF.

Claim 33: The video encoding device of claim 23, wherein, for each respective node in
the RQT:

the respective node does not include a U CBF unless the respective node is the root
node or a U CBF of a parent node of the respective node indicates that a descendant node of
the parent node is associated with a significant U chroma block; and

the respective node does not include a V CBF unless the respective node is the root
node or a V CBF of the parent node of the respective node indicates that a descendant node of

the parent node is associated with a significant V chroma block.

Claim 34: A video decoding device that decodes video data, the video decoding device
comprising:

one or more data storage media configured to store the video data; and

one or more processors configured to:

receive a bitstream that includes an encoded representation of the video data, the
video data representing a series of pictures;

for each respective node of a residual quad tree (RQT) of a coding unit (CU) of a
picture of the series of pictures, responsive to determining a block corresponding to the
respective node is larger than a maximum-allowable transform unit (TU) size, automatically
split, without parsing from the bitstream a split flag for the respective node, the block
corresponding to the respective node into four sub-blocks corresponding to additional nodes
of the RQT the RQT including a hierarchy of nodes, a root node of the RQT corresponding to
the CU as a whole, and respective leaf nodes of the RQT corresponding to respective TUs of
the CU, each of the TUs of the CU being associated with a different residual pixel block;

parse, from the bitstream, two chroma coded block flags (CBFs) at the root node of
the RQT, wherein the CU is larger than the maximum-allowable TU size;

for each of the chroma CBFs, determine, based on the respective chroma CBF,
whether any TU of the CU is associated with a significant chroma coefficient block that is
based on samples of a respective chroma component;

based on a particular TU of the CU being associated with a significant chroma

coefficient block, perform an inverse transform on coefficient blocks to reconstruct the
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residual pixel block associated with the particular TU of the CU, the significant chroma
coefficient block being one of the coefficient blocks; and
reconstruct a video block of the CU based on one or more predictive pixel
blocks of prediction units (PUs) of the CU and the residual pixel blocks associated
with the TUs of the CU.

Claim 35: The video decoding device of claim 34, wherein the one or more processors
are further configured to parse, from the bitstream, a Y CBF of the root node, the Y CBF of
the root node indicating whether any leaf node of the RQT is associated with a significant

luma coefficient block.

Claim 36: The video decoding device of claim 34, wherein the one or more processors
are further configured to parse, from the bitstream, a flag of the root node, the flag indicating
whether there is a leaf node of the RQT that is associated with a significant coefficient block,
wherein if the flag indicates that no leaf node of the RQT is associated with a significant

coefficient block, no node of the RQT includes a CBF.

Claim 37; The video decoding device of claim 34, wherein the one or more processors
are configured to:

make, based on a’Y CBF of a node of the RQT, a U CBF of the node, and a V CBF of
the node, a determination to parse a split flag of a node of the RQT; and

in response to making the determination, determine, based on the split flag of the
node, whether to parse from the bitstream a plurality of child nodes of the node,

wherein the Y CBF indicates whether the node or any descendant node of the node is
associated with a significant Y coefficient block, the U CBF indicates whether the node or
any descendant node of the node is associated with a significant U coefficient block, and the
V CBF indicates whether the node or any descendant node of the node is associated with a

significant V coefficient block.

Claim 38: The video decoding device of claim 34, wherein the one or more processors
are configured to:

select, based on a CBF of a node of the RQT, a coding context; and
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perform, based on the selected coding context, context-adaptive binary arithmetic
coding (CABAC) decoding on a split flag of the node, the split flag indicating whether the
node has a plurality of child nodes.

Claim 39: The video decoding device of claim 38, wherein the one or more processors
are configured to select, based on a Y CBF of the node, a U CBF of the node, and a V CBF of

the node, the coding context.

Claim 40: The video decoding device of claim 34, wherein the one or more processors
are configured to perform, based on a same coding context, CABAC decoding on a Y CBF of
a node of the RQT, a U CBF of the node, and a V CBF of the node.

Claim 41: The video decoding device of claim 34, wherein a non-leaf node of the RQT
includes a split flag, a Y CBF, a U CBF, and a V CBF, the split flag of the non-leaf node
indicating that the non-leaf node has a plurality of descendant nodes, the Y CBF indicating
whether any of the descendant nodes is associated with a significant luma coefficient block,
the U CBF indicating whether any of the descendant nodes is associated with a significant U
coefficient block, the V CBF indicating whether any of the descendant nodes is associated

with a significant V coefficient block.

Claim 42: The video decoding device of claim 34, wherein the one or more processors
are further configured to:
select, based on depths of nodes of the RQT, coding contexts for Y, U, and V CBFs

specified by the nodes of the RQT; and
perform, based on the coding contexts selected for the Y, U, and V CBFs, entropy

decoding operations on the Y, U, and V CBFs.

Claim 43: The video decoding device of claim 42, wherein the one or more processors
are configured to select the coding contexts such that the one or more processors select a
coding context for a CBF, wherein an index value of the coding context is equal to a depth of

a node of the RQT that specifies the CBF.
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Claim 44: The video decoding device of claim 34, wherein, for each respective node in
the RQT:

the respective node does not include a U CBF unless the respective node is the root
node or a U CBF of a parent node of the respective node indicates that a descendant node of
the parent node is associated with a significant U chroma block; and

the respective node does not include a V CBF unless the respective node is the root
node or a V CBF of the parent node of the respective node indicates that a descendant node of

the parent node is associated with a significant V chroma block.

Claim 45: A video encoding device that encodes video data, the video encoding device
comprising;
means for receiving or generating the video data, the video data representing a series
of pictures; and
means for generating a bitstream that includes a sequence of bits that forms an
encoded representation of the video data, the bitstream including data that represent a residual
quad tree (RQT) for a coding unit (CU) of the video data, the CU being larger than a -
maximum-allowable transform unit (TU) size, the RQT including a hierarchy of nodes,
wherein a root node of the RQT corresponds to the CU as a whole, each of the nodes of the
RQT corresponds to a respective block, and respective leaf nodes of the RQT correspond to
respective TUs of the CU, wherein the means for generating the bitstream comprises:
means for generating residual data for the CU based on predicted video blocks
for one or more prediction units {(PUs) of the CU and an original video block of the
CU, wherein the residual data for the CU is partitioned into residual video blocks and
each of the TUs of the CU is associated with a different one of the residual pixel
blocks;
for each respective node of the RQT, means for automatically splitting,
responsive to determining a block corresponding to the respective node is larger than
the maximum-allowable TU size, without encoding in the bitstream a split flag for the
respective node, the block corresponding to the respective node into four sub-blocks
corresponding to additional nodes of the RQT; and
means for including two chroma coded block flags (CBFs) at the root node of
the RQT, each of the chroma CBFs indicating whether any of the TUs of the CU are
associated with a significant chroma coefficient block that is based on samples of a

respective chroma component.
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Claim 46: A video decoding device that decodes video data, the video decoding device
comprising:

means for receiving a bitstream that includes an encoded representation of the video
data, the video data representing a series of pictures;

for each respective node of a residual quad tree (RQT) of a coding unit (CU) of a
picture of the series of pictures, means for automatically splitting, responsive to determining
a block corresponding to the respective node is larger than a maximum-allowable transform
unit (TU) size, without parsing from the bitstream a split flag for the respective node, the
block corresponding to the respective node into four sub-blocks corresponding to additional
nodes of the RQT, the RQT including a hierarchy of nodes, a root node of the RQT
corresponding to the CU as a whole, and respective leaf nodes of the RQT corresponding to
respective TUs of the CU, each of the TUs of the CU being associated with a different
residual pixel block;

means for parsing, from the bitstream, two chroma coded block flags (CBFs) at the
root node of the RQT, wherein the CU is larger than the maximum-allowable TU size;

for each of the chroma CBFs, means for determining, based on the respective chroma
CBF, whether any TU of the CU is associated with a significant chroma coefficient block that
is based on samples of a respective chroma component;

means for performing, based on a particular TU of the CU being associated with a
significant chroma coefficient block, an inverse transform on coefficient blocks to reconstruct
the residual pixel block associated with the particular TU of the CU, the significant chroma
coefficient block being one of the coefficient blocks; and

means for reconstructing a video block of the CU based on one or more predictive
pixel blocks of prediction units (PUs) of the CU and the residual pixel blocks associated with
the TUs of the CU.

Claim 47: A non-transitory computer-readable storage medium that stores instructions
that, when executed by one or more processors of a video encoding device, configure the
video encoding device to:

receive or generate video data, the video data representing a series of pictures;
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generate a bitstream that includes a sequence of bits that forms an encoded
representation of the video data, the bitstream including data that represent a residual quad
tree (RQT) for a coding unit (CU) of a picture of the series of pictures, the CU being larger
than a maximum-allowable transform unit (TU) size, the RQT including a hierarchy of nodes,
wherein a root node of the RQT corresponds to the CU as a whole, each of the nodes of the
RQT corresponds to a respective block, and respective leaf nodes of the RQT correspond to
respective TUs of the CU, wherein the instructions configure the video encoding device such
that, as part of generating the bitstream, the video encoding device:
generate residual data for the CU based on predicted video blocks for one or
more prediction units (PUs) of the CU and an original video block of the CU, wherein
the residual data for the CU is partitioned into residual video blocks and each of the
TUs of the CU is associated with a different one of the residual pixel blocks;
for each respective node of the RQT, responsive to determining a block
corresponding to the respective node is larger than the maximum-allowable TU size,
automatically splits, without encoding in the bitstream a split flag for the respective
node, the block corresponding to the respective node into four sub-blocks
corresponding to additional nodes of the RQT; and
includes two chroma coded block flags (CBFs) at the root node of the RQT,
each of the chroma CBFs indicating whether any of the TUs of the CU are associated
with a significant chroma coefficient block that is based on samples of a respective
chroma component; and

output the bitstream.

Claim 48: A non-transitory computer-readable storage medium that stores instructions
that, when executed by one or more processors of a video decoding device, configure the
video decoding device to:

receive a bitstream that includes an encoded representation of video data, the video

data representing a series of pictures;
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for each respective node of a residual quad tree (RQT) of a coding unit (CU) of a
picture of the series of pictures, responsive to determining a block corresponding to the
respective node is larger than a maximum-allowable transform unit (TU) size, automatically
split, without parsing from the bitstream a split flag for the respective node, the block
corresponding to the respective node into four sub-blocks corresponding to additional nodes
of the RQT, the RQT including a hierarchy of nodes, a root node of the RQT corresponding
to the CU as a whole, and respective leaf nodes of the RQT corresponding to respective TUs
of the CU, each of the TUs of the CU being associated with a different residual pixel block;

parse, from the bitstream, two chroma coded block flags (CBFs) at the root node of
the RQT, wherein the CU is larger than the maximum-allowable TU size;

for each of the chroma CBFs, determining, based on the respective chroma CBF,
whether any TU of the CU is associated with a significant chroma coefficient block that is
based on samples of a respective chroma component;

based on a particular TU of the CU being associated with a significant chroma
coefficient block, perform an inverse transform on coefficient blocks to reconstruct the
residual pixel block associated with the particular TU of the CU, the significant chroma
coefficient block being one of the coefficient blocks; and

reconstruct a video block of the CU based on one or more predictive pixel blocks of
prediction units (PUs) of the CU and the residual pixel blocks associated with the TUs of the
CU.

Claim 49: The method of claim 12, further comprising: reconstructing, based in part on

the chroma coefficient block, a picture of the video data.

Claim 50: The video decoding device of claim 34, wherein the video decoding device
comprises at least one of:

an integrated circuit;

a Microprocessor; or

a wireless communication device.

Claim 51: The video decoding device of claim 34, further comprising a display
configured to display the decoded video data.
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Claim 52: The video encoding device of claim 23, further comprising a camera

configured to capture the video data.



