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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, wher 	the LCU is 

partitioned into a set of smaller block-sized coded units (CUs) accordin to a quadtree 

partitioning scheme 

determining if a CU includes any non-zero transform coe 	cients, at least in part 

by decoding encoded data to reproduce at least one indication 	whether the CU 

includes any non-zero transform coefficients; and 

decoding one or more syntax elements for th= CU to indicate a change in a 

quantization parameter for the CU relative to a pred 	ed 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 post,  •ta within the encoded video data: 

a) after an indication that th 	will include at least some non-zero 

transform coefficients, wherein • 	indication that the CU will include at least 

some non-zero transform coe r cients includes a coded block flag (GBP), and 

b) before the transf, 	coefficients for the CU, and 

wherein the one or mor> syntax elements are not included with the CU if the CU 

does not include any non-z-  • transform coefficients. 

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

size at which quan ration changes are allowed. 

3, 	The . ethod of claim 1, wherein the one or more syntax elements comprises a 

delta qu i . zation parameter indicating the change in the quantization parameter relative 

to the , edicted quantization parameter for the CU. 

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 predicted quantization parameter for the CU, whe 	n 

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 coefficien , 

encoding at least one indication of whether the CU includes an non-zero 

transform coefficients; and 

encoding one or more syntax elements for the CU to ind' 	to the change in the 

quantization parameter only if the CU includes any non-zero 	ansform coefficients, 

wherein the one or more syntax elements are encoded in : . tstream: 

a) after an indication that the CU will i 	ude at least some non-zero 

transform coefficients, wherein the indicati I 	that the CU will include at least 

some non-zero transform coefficients inc ..es a coded block flag (CBF), and 

b) before the transform coeffi 	is for the CU, and 

wherein encoding the one or more • 	tax elements is avoided if the CU does not 

include any transform coefficients. 

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

size at which quantization ch• ges are allowed. 

7. The method of 	5, wherein the one or more syntax elements comprises a 

delta quantization p: :,.. eter indicating the change in the quantization parameter relative 

to the predicted . e• tixation parameter. 

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

the bits 	am after one or more syntax elements that define encoding modes associated 

with 	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 , e LCU is 

partitioned into a set of smaller block-sized coded units (CUs) according . a quadtree 

partitioning scheme; 

determines if a CU includes any non-zero transform coeffi 	s, at least in part 

by decoding encoded data to reproduce at least one indication o 	hether the CU 

includes any non-zero transform coefficients; and 

decodes one or more syntax elements for the CU . indicate a change in a 

quantization parameter for the CU relative to a predic -t  quantization parameter for the 

CU only if the CU includes any non-zero transit' 	. efficients, wherein the one or 

more syntax elements are decoded from a posity 0 within the encoded video data: 

a) after an indication that the • 	will include at least some non-zero 

transform coefficients, wherein th= 	dication that the CU will include at least 

some non-zero transform coe' 	eats includes a coded block flag (CBF), and 

b) before the Mine° • coefficients for the CU, and 

wherein the one or more 	tax elements are not included with the CU if the CU 

does not include any non-zer• 	sform coefficients, 

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

exceeds a threshold ize at which quantization changes are allowed. 

11. 	The v • eo decoding device of claim 9, wherein the one or more syntax elements 

comprises . delta quantization parameter indicating the change in the quantization 

parame 	relative to the predicted quantization parameter for the CU. 

1 	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. 
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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 vid 	encoding device 

comprising; 

a video encoder that: 

determines a change in a quantization parameter 	a coding unit (CU) of 

encoded video data relative to a predicted quantizatio parameter for the CU, wherein 

the CU is partitioned from a largest coding unit ( ' 	) according to a quadtree 

partitioning scheme; 

determines if the CU includes any n . -zero transform coefficients; 

encodes at least one indication of 	hether the CU includes any non-zero 

transform coefficients; and 

encodes one or more synth 	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 • ' h 	elements are encoded in a bitstream: 

a) after an 	dication that the CU will include at least some non-zero 

transform we r cients, wherein the indication that the CU will include at least 

some non- o transform coefficients includes a coded block flag (CBF), and 

• Before the transform coefficients for the CU, and 

when 	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 meets 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 parameter relative to the predicted quantization parameter. 
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17. 	The video encoding device of claim 14, wherein the one or more syntax 

elements are encoded in the bitstrcam after one or more syntax elements that deft ,  • 

encoding modes associated with the CUs of the LCU. 

18. 	The video encoding device of claim 14, wherein the video enc.. 	g device 

comprises one or more of: 

an integrated circuit; 

a microprocessor; and 

a wireless communication device that includes avid , encoder. 

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

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

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

quadtree partitioning scheme 

means for determining if a CU i. tides any non-zero transform coefficients, at 

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

the CU includes any non-zero trap•'. nn coefficients; and 

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

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

the CU only if the CU inc i des any non-zero transform coefficients, wherein the one or 

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

a)  a - 	an indication that the CU will include at least some non-zero 

transfo si .efficients, wherein the indication that the CU will include at least 

some n-zero transform coefficients includes a coded block flag (CBF), and 

b)  before the transform coefficients for the CU, and 

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

do 	of 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 LOU_ 
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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 codi _ unit 

(CU) of encoded video data relative to a predicted quantization parameter f.. the CU, 

wherein the CU is partitioned from a largest coding unit (LCU) accordi 	to a quadtree 

partitioning scheme; 

means for determining if the CU includes any non-zero tr 	'form coefficients; 

means for encoding at least one indication of whether 	CU includes any non- 

zero transform coefficients; and 

means for encoding one or more syntax elements 	r the CU to indicate the 

change in the quantization parameter only if the CU ' • 	odes any non-zero transform 

coefficients, wherein the one or more syntax elem.:,  is are encoded in a bitstream: 

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

transform coefficients, wherein the 1 r • ication that the CU will include at least 

some non-zero transform coeffici . • is includes a coded block flag (CBF), and 

b) before the transforrn oefficients for the CU, and 

wherein the means for enco• 	g avoids encoding the one or more syntax 

elements if the CU does not inc de any transform coefficients. 

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

size at which quantize. 1n changes are allowed. 

24. 	The devi• of claim 22, wherein the means for encoding the one or more syntax 

elements en , • es the one or more syntax elements in the encoded bitstream: 

aft.. syntax elements that define encoding modes associated with the CUs of the 

LCU. 

'atron: 01.03.2013 19:21:39 - 01.03.2013 19:26:43. This page 24 of 26 was completed at 01.03.2013 19:26:21 
Received at the EPO on Mar 01, 2013 19:26:43. Page 24 of 26 

AMENDED SHEET 



PCT/US 2012/021 096 - 01-03-1 
FROM (FRI )11AR 	1 2013 12:08/S7. 12:04/No. 7500000878 P 25 

Clean Version 

33 

25. 	A computer-readable medium comprising instructions that upon execution cause 

a processor to decode video data, wherein the instructions cause the processor to: 

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

LCU is partitioned into a set of block-sized coded units (CUs) according to a q ..tree 

partitioning scheme; 

determine if a CU includes any non-zero transform coefficients, a 	east in part 

by decoding encoded data to reproduce at least one indication of whet 	r the CU 

includes any non-zero transform coefficients; and 

decode one or more syntax elements for the CU to indiet e a change in a 

quantization parameter for the CU relative to a predicted qu; 	ization parameter for the 

CU only if the CU includes any non-zero transform c,oe 	eats, wherein the one or 

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

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

transform coefficients, wherein the indi 	on that the CU will include at least 

some non-zero transform coefficients 	a coded block flag (CBF), and 

b) before the transform co 	merits for the CU, and 

wherein the one or more syn 	ements are not included with the CU if the CU 

does not include any non-zero trans Irm coefficients. 

26. 	The computer-readab 	medium of claim 25, wherein a size of the CU meets or 

exceeds a threshold size a 	Inch quantization changes are allowed. 

27. 	The comput -  -rend able medium of claim 25, wherein the one or more syntax 

elements are dec..ed from a position within the encoded. video data: 

after o 	or more syntax elements that define encoding modes associated with 

the CUs of 4 e LCU. 
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28. 	A computer-readable medium comprising instructions that upon execution c • 

a processor to encode video data, wherein the instructions cause the processor to: 

e 

determine a change in a quantization parameter for a coding unit (CU) if 

encoded video data relative to a predicted quantization parameter for the C • , wherein 

the CU is partitioned from a largest coding unit (LCU) according to a q 	dtree 

partitioning scheme; 

determine if the CU includes any non-zero transform coe 	dents; 

encode at least one indication of whether the CU Maul s any non-zero 

transform coefficients; and 

encode one or more syntax elements for the CU 	indicate the change in the 

quantization parameter only if the CU includes any n• • -zero transform coefficients, 

wherein the one or more syntax elements are en . • :• in a bitstream: 

a) after an indication that the C 	ill include at least some non-zero 

transform coefficients, wherein the • • • ication that the CU will include at least 

some non-zero transform coeffici A is includes a coded block flag (CBF), and 

b) before the transfo 	oefficients for the CU, and 

wherein the instructions ca 	e the processor to avoid encoding the one or more 

syntax elements if the CU does • et include any transform coefficients. 

29. 	The computer-rea. • • le medium of claim 28, wherein a size of the CU meets or 

exceeds a threshold si 	at which quantization changes are allowed. 

30. 	The com 	er-readable medium of claim 28, wherein the instructions cause the 

processor to 	code the one or more syntax elements in the encoded bitstream: 

aft 	one or more syntax elements that define encoding modes associated with 

the CU of the LCU. 
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CLAIMS 

1. 	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 transfonn coefficients. 

2. 	The 	 1, 	 CU method of claim 	wherein a size of the 	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 transfonn 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 coefficients; 

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. 



31 

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 detennining 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 (LCU) 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 
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wherein the means for encoding does not encode the one or more syntax 

elements if the CU does not include any transform coefficients. 

23. The device 	22, 	 CU of claim 	wherein a size of the 	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 transfon-n 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 CU 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. 


