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Amended Set of Claims

1. A method of decoding video data, the method comprising:
receiving a largest coding unit (LCU) of encoded video data, wheref the LCU is
partitioned into a set of smaller biock-sized coded units (CUs) according/to a quadtree
partitioning scheme
determining if a CU includes any non-zero transform coefficients, at least in part
by decoding encoded data to reproduce at least one indication #t whether the CU
includes any non-zero transform coefficients; and
decoding one or morc syntax elements for the/CU to indicate a change in a
quantization parameter for the CU relative to a predjfied quantization parameter for the
CU only if the CU includes any non-zero transgbrm coefficients, wherein the one or
more syntax elements are decoded from a posiffon within the encoded video data:
will include at least some non-zero
indication that the CU will include at least
some non-zero transform coefficients includes a coded block flag (CBF), and
b} before the transfyfm coefficients for the CU, and

wherein the one or morg/syntax elements are not included with the CU if the CU

a) after an indication that th

transform coefficients, wherein

does not include any non-zeph transform coefficients.

' 2. The method of:laim 1, wherein a size of the CU meets or exceeds a threshold

size at which quanjization changes are allowed.

e

The method of claim 1, wherein the one or more syntax elements are decoded
from a position within the encoded video data that occurs after one or more syntax
elements that define coding modes associated with the CUs of the LCU,
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5, A method of encoding video data, the method comprising:

determining a change in a quantization parameter for a coding unit (CU) of
encoded video data relative to a predicied quantization parameter for the CU, whergfn
the CU is partitioned trom a largest coding unit (LCU) according to a quadtree
pastitioning scheme;

determining if the CU includes any nen-zero transform coefficieng:

encoding at 1cast one indication of whether the CU includes any/non-zero
transform coefficients; and

e,
E

a) after an indication that the CU will influde at least some non-zero
transform coefficients, wherein the indicatiopf that the CU will include at least
some non-zero transform coefficients incpfdes a coded block flag (CBF), and

b) before the transform coefficjénts for the CU, and
wherein encoding the one or more gintax elements is avoided if the CU does not

include any transform coefficients.

6. The method of claim 5, whferein a size of the CU meets or exceeds a threshold
stze at which quantization cheyfges are allowed.

7. The method of giim S, wherein the one or more syntax elements comiprises a
- delta quantization p. eter indicating the change in the quantization parameter relative
to the predicted tization parameter.

8. Thefmethod of claim 5, wherein the one or more syntax elements are encoded in
the bitstyfam after one or more syntax ¢lements that dehine encoding modes associated
CUs of the LCU.
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9. A video decoding device that decodes video data, the video decoding device
comprising:
a video decoder that;
receives a largest coding unit (LCU) of encoded video data, wherein fhe L.CU is
partitioned into a set of smaller block-sized coded units (CUs) according 46 a quadtree
partitioning scheme;
determines if a CU includes any non-zero transform coeffigints, at least in part
by decoding encoded data to reproduce at least one indication o
includes any non-zero transform coefficients; and
. decodes one or more syntax ¢lements for the CU tf indicate a change in a
quantization pararneter for the CU relative to a predictgfl quantization parameter for the
CU only if the CU includes any non-zero transfo efficients, wherein the one or
within the encoded video data:

will include at least some non-zero

more syntax e¢lements are decoded from a positi
a) after an indication that the
transform coefficients, wherein thg/indication that the CU will include at least
ents includes a coded block flag (CBF), and
coefficients for the CU, and
tax elements are nof included with the CU if the CU
sform coefficients.

some non-zero transform coe
b) before the transfo
whetein the one or more

does not include any non-zer

A5
; ;

The video decoding device of claim 9, wherein the one or more syntax cfements
are decoded from a position within the enicoded video data that occurs after one or more

syntax elements that define coding modes associated with the CUs of the LCU.
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13.  The video decoding device of claim 9, whercin the video decoding device
comprises one or more of’:

an intcgrated circuit;

a microprocessor; and

a wireless communication device that includes a video decoder.

14, A video encoding device that encodes video data, the videg/encoding device
compriging:
a video encoder that:
. determines a change in a quantization parameter ffr a coding unit (CU) of
encoded video data relative to a predicted quantizatioff parameter for the CU, wherein
the C1J is partitioned from a largest coding unit (LZU) according to a quadtree
partitioning scheme;
determines if the CU includes any nofl-zero transform coefficients;
encodes at least one indication ofhether the CU includes any non-zero
transform coefficients; and
encodes one or more syntay/elements for the CU to indicate the change in the
quantization parameter only if € CU includes any non-zero transform coefficients,
wherein the one or more s ¢lements are encoded in a bitstream:

a) after an Mdication that the CU will include at least some non-zero
transform coeffcients, wherein the indication that the CUJ will include at least
some non-zgo transform coefficients includes a coded block flag (CBF), and

efore the transform coefficients for the CU, and

whergn encoding the one or more syntax elements is avoided if the CU does not
include transform coefficients.

15. / The video encoding device of claim 14, wherein a size of the CU mects or
ceeds a threshold size at which quantization changes arc allowed.

16.  The video encoding device of claim 14, wherein the one or more syntax
elements comprises a delta quantization parameter indicating the change in the

quantization paramcter relative to the predicted quantization parameter,
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17.  The video encoding device of claim 14, wherein the on¢ or more syntax
clements are encoded in the bitstream aficr one or more syntax elements that defi
cncoding modes associated with the CUs of the LCU.

18.  The video encoding device of claim 14, wherein the video encodjfig device
comprises one or more of:

an integrated circuit;

a microprocessor; and

a wireless communication device that includes a vidgh encoder.

19. A device for decoding video data, the device ¢fmprising:

means for receiving a largest coding unit (ACU) of encoded video data, wherein
the LCU is partitioned into a set of smaller blogk-sized coded units (CUs) according to a
quadtree partitioning scheme

means for determining if a CU igfludes any non-zero transform coetlicients, at
least in part by decoding encoded dajd to reproduce at least one indication of whether
the CU includes any non-zero trangfrm coetficients; and

means tor decoding one gt more syntax elements for the CU 1o indicate a change
in a quantization parameter fgf the CU relative to a predicted quantization parameter for
the CU only if the CU incjlides any non-zero transform coefficients, wherein the one or
more syntax elements pfe decoded from a position within the encoded video data:

C

a) afjfr an indication that the CU will include at least some non-zero
transformyCoefficients, wherein the indication that the CU will include at least
some pon-zero transform coefficients includes a coded block flag (CBF), und

b) before the transform coefficients for the CU, and

ercin the one or more syntax elements are not included with the CU it the CU

doegAot include any non-zero transform coefficients.

20.  The device of claim 19, wherein a size of the CU mcets or exceeds a threshold

size at which quantization changes are allowed.

21,  The device of claim 19, wherein the one or more syntax elements are decoded
from a position within the encoded video data:
after encoding modes associated with the CUs of the LCU.
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22. A device for encoding video data, the device comprising:

means for determining a change in a quantization parameter for a coding unit
{CU) of encoded video data relative to a predicted quantization parameter fof the CU,
wherein the CU is partitioned from a largest coding unit (LCU) according'to a quadtree
partitioning scheme;

means for determining if the CU includes any non-zero trapfform coefficients;

means for encoding at least one indication of whether th€ CU includes any non-
zero transform coefficients; and

means for encoding one or more syntax clements fOor the CU to indicate the
change in the quantization parameter only if the CU igfludes any non-zero transform
coefficients, wherein the one or more syntax elemefts are encoded in a bitstream:

a) after an indication that the CUAvill include at [east some non-zero
transform coefficients, wherein the idication that the CU will include at least
some non-zero transform coefficights includes a coded block flag (CBF), and

b) before the transform Aoefficients for the CU, and

wherein the means for encoging avoids encoding the one or more syntax

elements if the CU does not incldde any transform coefficients.
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25, A computer-roadable medium comprising instructions that upon execution cause
a processor to deccede video data, wherein the instruetions cause the processor to:

upon receiving a largest coding unit (LCU) of encoded video data, wherein

includes any non-zero transform coefficients; and
decode one or more syntax elements for the CU to indicgfe a change in a

quantization parameter for the CU relative to a predicted quapftization parameter for the

CU only if the CU includes any non-7ero transform coeffiftents, wherein the one or

more syntax elements are decoded from a position within the encoded video data:

a) after an indication that the CU wil/include at least some non-zero

on that the CLJ will in'clude at least

a coded block flag (CBF), and

cients for the CU, and

ements are not included with the CU if the CU

does not inchide any non-zero transfrm coefiicients.

transform coefficients, wherein the indi
gome non-zero transform coefficients
b) before the transform co

wherein the one or more syn

the CUs of jhe LCU,
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28, A computer-readable medium comprising instructions that upon execution cglise
a processor to encode video data, wherein the instructions cause the processor to}

determine a change in & quantization parameter for & coding unit (CU) 4
encoded video data relative to a predicted quantization parameéter for the Cf, wherein
the CUJ is partitioned from a largest coding unit (LCU) according to a qyfdtree
partitioning scheme;

determine if the CU includes any non-zero transform coefffcients;

encode at least one indication of whether the CU includés any non-zero
transform coefficients; and

encode one or more syntax elements for the CU tff indicate the change in the
quantization parameter only if the CU includes any ngfi-zero transform coefficients,
wherein the one or more syntax elements are enc in a bitstream:

a) after an indication that the CUwill include at least some non-zero
transform coefficients, wherein the igQication that the CU will include at least
some non-zero transform coefficights includes a coded block flag (CBF), and

b) before the transfo oefficients for the CU, and
wherein the instructions cayée the processor to avoid encoding the one or more

syntax e¢lements if the CU does gt include any transform coefficients,

29.  The computer-reaghble medium of claim 28, wherein a size of the CU meets or
exceeds a threshold sizf at which quantization changes are allowed.

30. = The compliter-readable medium of claim 28, wherein the instructions cause the
processor to gficode the one or more syntax elements in the encoded bitstream:

aftgf one or more syntax elements that define encoding modes associated with
the CUg/of the LCU.
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CLAIMS

L. A method of decoding video data, the method comprising:

receiving a largest coding unit (LCU) of encoded video data, wherein the LCU is
partitioned into a set of smaller block-sized coded units (CUs) according to a quadtree
partitioning scheme

determining if a CU includes any non-zero transform coefficients, at least in part
by decoding encoded data to reproduce at least one indication of whether the CU
includes any non-zero transform coefficients; and

decoding one or more syntax elements for the CU to indicate a change in a
quantization parameter for the CU relative to a predicted quantization parameter for the
CU only if the CU includes any non-zero transform coefficients, wherein the one or
more syntax elements are decoded from a position within the encoded video data:

a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transform coefficients includes a coded block flag (CBF), and

b) before the transform coefficients for the CU, and
wherein the one or more syntax elements are not included with the CU if the CU

does not include any non-zero transform coefficients.

2. The method of claim 1, wherein a size of the CU meets or exceeds a threshold

size at which quantization changes are allowed.

3. The method of claim 1, wherein the one or more syntax elements comprises a
delta quantization parameter indicating the change in the quantization parameter relative

to the predicted quantization parameter for the CU.

4, The method of claim 1, wherein the one or more syntax elements are decoded

from a position within the encoded video data that occurs after one or more syntax
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elements that define coding modes associated with the CUs of the LCU.

5. A method of encoding video data, the method comprising;

determining a change in a quantization parameter for a coding unit (CU) of
encoded video data relative to a predicted quantization parameter for the CU, wherein
the CU is partitioned from a largest coding unit (LCU) according to a quadtree
partitioning scheme;

determining if the CU includes any non-zero transform coefficients;

encoding at least one indication of whether the CU includes any non-zero
transform coefficients; and

encoding one or more syntax elements for the CU to indicate the change in the
quantization parameter only if the CU includes any non-zero transform coefficients,
wherein the one or more syntax elements are encoded in a bitstream:

a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transtorm coefficients includes a coded block flag (CBF), and

b) before the transform coefficients for the CU, and
wherein the one or more syntax elements are not encoded if the CU does not

include any transform coefficients.

6. The method of claim 5, wherein a size of the CU meets or exceeds a threshold

size at which quantization changes are allowed.

7. The method of claim 5, wherein the one or more syntax elements comprises a
delta quantization parameter indicating the change in the quantization parameter relative

to the predicted quantization parameter.

8. The method of claim 5, wherein the one or more syntax elements are encoded

in the bitstream after one or more syntax elements that define encoding modes
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associated with the CUs of the LCU.

9. A video decoding device that decodes video data, the video decoding device
comprising;

a video decoder that:

receives a largest coding unit (LCU) of encoded video data, wherein the LCU is
partitioned into a set of smaller block-sized coded units (CUs) according to a quadtree
partitioning scheme;

determines if a CU includes any non-zero transform coefficients, at least in part
by decoding encoded data to reproduce at least one indication of whether the CU
includes any non-zero transform coefficients; and

decodes one or more syntax elements for the CU to indicate a change in a
quantization parameter for the CU relative to a predicted quantization parameter for the
CU only if the CU includes any non-zero transform coefficients, wherein the one or
more syntax elements are decoded from a position within the encoded video data:

a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transform coefficients includes a coded block flag (CBF), and

b} before the transform coefficients for the CU, and
wherein the one or more syntax elements are not included with the CU if the CU

does not include any non-zero transform coefficients.

10. The video decoding device of claim 9, wherein a size of the CU meets or

exceeds a threshold size at which quantization changes are allowed.

11. The video decoding device of claim 9, wherein the one or more syntax elements
comprises a delta quantization parameter indicating the change in the quantization

parameter relative to the predicted quantization parameter for the CU.
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12. The video decoding device of claim 9, wherein the one or more syntax elements
are decoded from a position within the encoded video data that occurs after one or more

syntax elements that define coding modes associated with the CUs of the LCU.

13. The video decoding device of claim 9, wherein the video decoding device
comprises one or more of:

an integrated circuit;

a microprocessor; and

a wireless communication device that includes a video decoder.

14. A video encoding device that encodes video data, the video encoding device
comprising:

a video encoder that:

determines a change in a quantization parameter for a coding unit (CU) of
encoded video data relative to a predicted quantization parameter for the CU, wherein
the CU is partitioned from a largest coding unit (LCU) according to a quadtree
partitioning scheme;

determines if the CU includes any non-zero transform cocfficients;

encodes at least one indication of whether the CU includes any non-zero
transform coefficients; and

encodes one or more syntax elements for the CU to indicate the change in the
quantization parameter only if the CU includes any non-zero transform coefficients,
wherein the one or more syntax elements are encoded in a bitstream:

a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transform coefficients includes a coded block flag (CBF), and

b) before the transform coefficients for the CU, and
wherein the one or more syntax elements are not encoded if the CU does not

include any transform coefficients.
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15. The video encoding device of claim 14, wherein a size of the CU meets or

exceeds a threshold size at which quantization changes are allowed.

16. The video encoding device of claim 14, wherein the one or more syntax
elements comprises a delta quantization parameter indicating the change in the

quantization parameter relative to the predicted quantization parameter.

17. The video encoding device of claim 14, wherein the one or more syntax
elements are encoded in the bitstream after one or more syntax elements that define

encoding modes associated with the CUs of the LCU.

18. The video encoding device of claim 14, wherein the video encoding device
comprises one or more of*

an integrated circuit;

a microprocessor; and

a wireless communication device that includes a video encoder.

19. A device for decoding video data, the device comprising:

means for receiving a largest coding unit (LCU) of encoded video data, wherein

the LCU is partitioned into a set of smaller block-sized coded units (CUs) according to a

quadtree partitioning scheme

means for determining if a CU includes any non-zero transform coefficients, at

least in part by decoding encoded data to reproduce at least one indication of whether

the CU includes any non-zero transform coefficients; and

means for decoding one or more syntax elements for the CU to indicate a change

in a quantization parameter for the CU relative to a predicted quantization parameter for

the CU only if the CU includes any non-zero transform coefficients, wherein the one or

more syntax elements are decoded from a position within the encoded video data:
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a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transform coefficients includes a coded block flag (CBF), and

b) before the transform coefficients for the CU, and
wherein the one or more syntax elements are not included with the CU if the CU

does not include any non-zero transform coefficients.

20. The device of claim 19, wherein a size of the CU meets or exceeds a threshold

size at which quantization changes are allowed.

21. The device of claim 19, wherein the one or more syntax elements are decoded
from a position within the encoded video data:

after encoding modes associated with the CUs of the LCU.

22 A device for encoding video data, the device comprising:

means for determining a change in a quantization parameter for a coding unit
(CU) of encoded video data relative to a predicted quantization parameter for the CU,
wherein the CU is partitioned from a largest coding unit (L.CU) according to a quadtree
partitioning scheme;

means for determining if the CU includes any non-zero transform coefficients;

means for encoding at least one indication of whether the CU includes any non-
zero transform coefficients; and

means for encoding one or more syntax elements for the CU to indicate the
change in the quantization parameter only if the CU includes any non-zero transform
coefficients, wherein the one or more syntax elements are encoded in a bitstream:

a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transform coefficients includes a coded block flag (CBF), and

b) before the transform coefficients for the CU, and



33

wherein the means for encoding does not encode the one or more syntax

elements if the CU does not inciude any transform coefficients.

23. The device of claim 22, wherein a size of the CU meets or exceeds a threshold

size at which quantization changes are allowed.

24, The device of claim 22, wherein the means for encoding the one or more syntax
elements encodes the one or more syntax elements in the encoded bitstream:

after syntax elements that define encoding modes associated with the CUs of the

LCU.

25. A computer-readable medium comprising instructions that upon execution
cause a processor to decode video data, wherein the instructions cause the processor to:

receive a largest coding unit (LCU) of encoded video data, wherein the LCU is
partitioned into a set of block-sized coded units (CUs) according to a quadtree
partitioning scheme;

determine if a CU includes any non-zero transform coefficients, at least in part
by decoding encoded data to reproduce at least one indication of whether the CU
includes any non-zero transform coefficients; and

decode one or more syntax elements for the CU to indicate a change in a
quantization parameter for the CU relative to a predicted quantization parameter for the
CU only if the CU includes any non-zero transform coefficients, wherein the one or
more syntax elements are decoded from a position within the encoded video data:

a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transform coefficients is a coded block flag (CBF), and

b) before the transform coefficients for the CU, and
wherein the one or more syntax elements are not included with the CU if the CU

does not include any non-zero transform coefficients.
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26. The computer-readable medium of claim 25, wherein a size of the CU meets or

exceeds a threshold size at which quantization changes are allowed.

27. The computer-readable medium of claim 25, wherein the one or more syntax
elements are decoded from a position within the encoded video data:
after one or more syntax elements that define encoding modes associated with

the CUs of the LCU.

28. A computer-readable medium comprising instructions that upon execution
cause a processor to encode video data, wherein the instructions cause the processor to:

determine a change in a quantization parameter for a coding unit (CU) of
encoded video data relative to a predicted quantization parameter for the CU, wherein
the C'U is partitioned from a largest coding unit (LCU) according to a quadtree
partitioning scheme;

determine if the CU includes any non-zero transform coefficients;

encode at least one indication of whether the CU includes any non-zero
transform coefficients; and

encode one or more syntax elements for the CU to indicate the change in the
quantization parameter only if the CU includes any non-zero transform coefficients,
wherein the one or more syntax elements are encoded in a bitstream:

a) after an indication that the CU will include at least some non-zero
transform coefficients, wherein the indication that the CU will include at least
some non-zero transform coefficients includes a coded block flag (CBF), and

b) before the transform coefficients for the CU, and
wherein the instructions cause the processor not to encode the one or more

syntax elements if the CU does not include any transform coefficients.
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29. The computer-readable medium of claim 28, wherein a size of the CU meets or

exceeds a threshold size at which quantization changes are allowed.

30. The computer-readable medium of claim 28, wherein the instructions cause the
processor to encode the one or more syntax elements in the encoded bitstream:
after one or more syntax elements that define encoding modes associated with

the CUs of the LCU.,



