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Amended Set of Claims 1 to 47 

1. 	A method for processing video data, the method comprising: 

decoding a first block of video data and a second block of video data, wherein 

the first block of video data and the second block of video data share a common ed r ; 

determining a first luminance quantization parameter for the first block 	video 

data and a second luminance quantization parameter for the second block of 	deo data; 

for each of one or more chrominance components, determining a • ominance 

quantization parameter offset value; 

for each of the one or more chrominanee components, cal 	=ling a chrominance 

quantization parameter used to configure a chrominance compo. 	deblocking filter 

for the conunon edge based on the first luminance quantizatit 	parameter for the first 

block of video data, the second luminance quantization p 	eter for the second block 

of video data, and the chrominance quantization p. : 	er offset value for the 

chrominance component; 

for each of the one or more chrominance omponents, determining a strength for 

the chrominance component deblocking filte 	or the common edge based on the 

chrominance quantization parameter use. . configure the chrominance component 

deblocking filter for the common edge-  nd 

for each of the one or more 	rominance components, applying the chrominance 

component deblocking filter ac 	ding to the determined strength to deblock the 

common edge, 

wherein calculati _ the chrominance quantization parameter used to configure 

the chrominance corn t  .vent dcblocking filter for the common edge comprises: 

calc 	ating an average of the first luminance quantization parameter for 

the firs • ock of video data and the second luminance quantization parameter 

fort 	second block of video data; and 

applying the chrominance quantization parameter offset value to the 

average. 

The method of claim I, wherein calculating the chrominance quantization 

parameter used to configure the chrominance component deblocicing filter for the 

common edge comprises calculating: 

QpIJV ( (QP,,,, + QPy.Q  + 1) / 2 + c_qp_offset ), 
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wherein QpUV comprises a table that specifies valets of the chrominance 

quantization parameter used to configure the chrominance component debloeking filter 

for the common edge based on values of (QPyy + QPy Q  + 1) /2 + c_qp_offset, 

wherein e_qp_offset comprises the chrominance quantization parameter o 	et 

value, 

wherein QPy,p comprises the first luminance quantization parameter or the first 

block of video data and QPY,Q  comprises the second luminance quantize a n parameter 

for the second block of video data, and 

wherein (QPyy + QPy,Q + 1) / 2 comprises the average of 	e first luminance 

quantization parameter for the first block of video data and the econd luminance 

quantization parameter for the second block of video data 

3. The method of claim 1, wherein calculating 	chrominance quantization 

parameter used to configure the chrominance covent deblocking filter for the 

common edge comprises calculating: 

Clip3(0, 51, (QPy,p + QPV,Q+ 1)/2 + _qp_offset) ), 

wherein c_qp_offset comprises 	chrominance quantization parameter offset 

value, 

wherein QPyy comprises 	a first luminance quantization parameter for the first 

block of video data and QPv,. • imprises the second luminance quantization parameter 

for the second block of vid= 	data, and 

wherein (QPy,p 	• Py,Q  + 1) /2 comprises the average of the first luminance 

quantization parame 	for the first block of video data and the second luminance 

quantization par• ,, eter for the second bloCk of video data. 

4. The 	ethod of claim 1, wherein the chrominance quantization parameter offset 

value is 	gnaled in a picture parameter set. 

5. The method of claim 1, further comprising at least one of: 

applying the chrominance quantization parameter offset value to the first 

luminance quantization parameter for the first block of video data to determine a first 

chrominance quantization parameter for the first block of video data; or 
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applying the chrominance quantization parameter offset value to the second 

luminance quantization parameter for the second block of video data to determine a 

second chrominance quantization parameter for the second block of video data. 

6. The method of claim 1, wherein determining a strength for the deblockin 	filter 

for the common edge based on the chrominance quantization parameter used . 

configure the chrominance component deblocking filter for the common a+:e comprises 

determining ate  parameter based on the chrominance quantization pan,  eter, wherein 

the to  parameter is applied in a clipping operation of the deblocking • ter. 

7. The method of claim 1, 

wherein the chrominance quantization parameter o 	et value comprises a 

picture-level chrominance quantization parameter offs 	alue associated with all video 

blocks within a picture, the picture comprising one 	more slices, 

the method further comprising, for each o the one or more chrominance 

components, determining a slice-level chromi • nee quantization parameter offset value 

associated with all video blocks within on 	e f the slices, and 

wherein calculating the chromi 	ce quantization parameter used to configure 

the chrominance component dehloc 	g filter for the common edge comprises 

calculating the chrominance qu- 	zation parameter based on the first luminance 

quantization parameter for th 	rst block of video data, the second luminance 

quantization parameter for 	e second block of video data, the picture-level 

chrominancc quantize 	parameter offset value for the chrominance component, and 

the slice-level chro • 	ance quantization parameter offset value for the chrominance 

component. 

8. Th 	ethod of claim 7, wherein calculating the chrominance quantization 

paramc r used to configure the chrominance component deblocking filter for the 

coin 	on edge comprises calculating: 

QpUV ( (QPy,p+ QPy.Q  t 0/2 + c_qp_offset + slice qp_delta e), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configured the chrominance component deblocking filter 

for the common edge based on values of (QPv.r + Qry.n r 0/2 + c_qp_offsct + 

sliee_qp_delta_c, 
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wherein c_qp_offset comprises the picture-level chrominance quantization 

parameter offset value, 

wherein slicc_qp_delta_c comprises the slice-level chrominancc quantizatio 

parameter offset value, 

wherein QPy,p comprises the first luminance quantization parameter fo the first 

block of video data and QPN,,Q  comprises the second luminance quantizatio parameter 

for the second block of video data, and 

wherein (QPv,p+ QPy,Q + I) / 2 comprises an average of the 	st luminance 

quantization parameter for the first block of video data and the s 	. nd luminance 

quantization parameter for the second block of video data. 

9. The method of claim 7, 

wherein the first block of video data is withi 	first one of the slices associated 

with a first slice-level chrominance quantization .1raincter offset value, and the second 

block of video data is within a second one of 	e slices associated with a second slice-

level chrominance quantization parameter . fsct value, and 

wherein determining the slice-1 	el chrominance quantization parameter offset 

value comprises selecting one of the 	rst slice-level chrominancc quantization 

parameter offset value and the se• • nd slice-level chrominance quantization parameter 

offset value. 

10. The method of 	. un 7, 

wherein the • st block of video data is within a first one of the slices associated 

with a first slice- 	cl chrominance quantization parameter offset value, and the second 

block of vid • : ata is within a second one of the slices associated with a second sl ice-

level chro i nance quantization parameter offset value, and 

erein determining the slice-level chrominancc quantization parameter offset 

valu> comprises determining an average of the first slice-level chrominance 

• ,ntization parameter offset value and the second slice-level chruminanec quantization 

parameter offset value. 

11. 	The method of claim 7, wherein the first block of video data is within a first one 

of the slices associated with a first slice-level chrominancc quantization parameter offset 

value, and the second block of video data is within a second one of the slices associated 
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with a second slice-level chrominance quantization parameter offset value, and wherein 

calculating the chrominancc quantization parameter used to configure the chrominance 

component deblocking filter for the common edge comprises calculating: 

QpUV (( QPy,r,  + slice_qp_delta_P+ QPy.Q + slicc_qp delta_Q + 1)/2 + 

c_qp_offset), 

wherein QpUV comprises a table that specifics values of the chromi ranee 

quantization parameter used to configure the chrominance component d 	ocking filter 

for the common edge based on values of ( QPy,p + slice_qp_deita_P + sPyQ + 

sliee_qp_delta_Q + 1)/2 + c_qp_offset, 

wherein c_qp_offset comprises the picture-level chrom 	ance quantization 

parameter offset value, 

wherein slice qp_delta P comprises the first slic 	evel chrominance 

quantization parameter offset value, 

wherein slice_qp_delta Q comprises the s 	and slice-level chrominance 

quantization parameter offset value, and 	 . 

wherein QP y,p comprises the first lu • mince quantization parameter for the first 

block of video data and QPy.Q  comprises 	e second luminance quantization parameter 

for the second block of video data. 

12. 	The method of claim 7, 	herein the first block of video data is within a first one 

of the slices associated with 	first slice-level chrominance quantization parameter offset 

value, and the second big 	of video data is within a second one of the slices associated 

with a second slice-le 	chrominance quantization parameter offset value, and wherein 

calculating the chr' is inance quantization parameter used to configure the chrominance 

component deb i eking filter for the common edge comprises calculating: 

( Qp • 	( QPy,p + c_qp_offset + slice_qp_deltay) + Qp1JV ( (etc? ± 

c qp_or • • t+ slice_qp_delta Q) + 1) /2, 

wherein QpUV comprises a table that specifies values of the chrominance 

qu 	trzation parameter used to configure the chrominance component deblocking filter 

r the common edge based on values of QPvt  + c_qp_offset + slice_qp_delta P and 

QPys2 + c_qp_offset + slice qp_delta_Q, 

wherein c_qp_offset comprises the picture-level chrominance quantization 

parameter offset value, 

wherein slice_qp_delta, comprises the first slice-level chrominancc 
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quantization parameter offset value, 

wherein slice_qp_delta_Q comprises the second slice-level chrominance 

quantization parameter offset value, and 

wherein QPyy comprises the first luminance quantization parameter for 	e first 

block of video data and QPY.Q  comprises the second luminance quantization 	meter 

for the second block of video data. 

13, 	The method of claim 7, 

further comprising determining a chrominance format, 

wherein calculating the chrominance quantization p ”meter used to configure 

the chrominance component deblocking filter for the co 	on edge based on the first 

luminance quantization parameter for the first block o 	ideo data, the second luminance 

quantization parameter for the second block of yid:. data, the picture-level 

chrominance quantization parameter offset valu • for the chrominance component, and 

the slice-level chrominance quantization par 	eter offset value for the chrominance 

component comprises determining whet 	either of the picture-level chrominance 

quantization parameter offset value a 	the slice-level chrominance quantization 

parameter offset value arc used to .. culate the chrominance quantization parameter 

used to configure the chromina 	e component deblocking filter for the common edge 

based on the chrominance ti 	at. 

14. 	The method o 	laim 7, 

further co 	rising determining one of a profile or level associated with the 

video data, 

where n calculating the chrominance quantization parameter used to configure 

the chro I,  nance component deblocking filter for the common edge based on the first 

lumin r ce quantization parameter for the first block of video data, the second luminance 

qu 	tization parameter for the second block of video data, the picture-level 

ominance quantization parameter offset value for the chrominance component, and 

the slice-level chrominance quantization parameter offset value for the chrominance 

component comprises determining whether either of the picture-level chrominance 

quantization parameter offset value and the slice-level chrominance quantization 

parameter offset value arc used to calculate the chrominance quantization parameter 

atio 16.05.2014 22:38:18 - 16.05.2014 22:47:55. This page 33 of 39 was completed at 16.062014 22:45:32 
eived at the EPO on May 16, 2014 22:47:55. Page 33 of 39 

AMENDED SHEET 



PCT/US 2013/034 961 - 16-05-14 
FROM 	 (FROMM 18 2014 15:24/5T. 15:18/No. 7500000017 P 34 

122004W0 	 Clean Version 

52 

used to configure the chrominance component deblocking filter for the common edge 

based on the profile or level. 

15. The method of claim 1, wherein decoding the first block of video data an. A e 

second block of video data comprises decoding the first and second blocks of 	deo data 

by a decoder for presentation of the video data to a user. 

16. The method of claim 1, 

wherein applying the deblocking filter comprises applyin, 	e deblocking filter 

by an encoder for in-loop filtering of the video data prior to st. age in a reference 

picture list. 

17. An apparatus for processing video data, the a• .aratus comprising a video coder 

configured to: 

decode a first block of video data and 	econd block of video data, wherein the 

first block of video data and the second blo' 	of video data share a common edge; 

determine a first luminance qua 	zation parameter for the first block of video 

data and a second luminance quantiz ion parameter for the second block of video data; 

for each of one or more c ominance components, determine a chrominance 

quantization parameter offset 	lue; 

for each of the one • more chrominance components, calculate a chrominance 

quantization parameter 	ed to configure a chrominance component deblocking filter 

for the common edg- 	ased on the first luminance quantization parameter for the first 

block of video da 	the second luminance quantization parameter for the second block 

of video data, 	id the chrominance quantization parameter ofikt value for the 

chrominan 	component; 

r each of the one or more chrominance components, determine a strength for 

the d 	locking filter for the common edge based on the chrominance quantization 

p 	. 	eter used to configure the chrominance component deblocking filter for the 

common edge; and 

for each of the one or more chrominance components, apply the deblocking filter 

according to the determined strength to deblock the common edge, 

wherein, to calculate the chrominance quantization parameter used to configure 

the chrominance component debloeking filter for the common edge, the video coder is 
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configured to: 

calculate an average of the first luminance quantization parameter for the 

first block of video data and the second luminance quantization parameter for 

the second block of video data; and 

apply the chrominance quantization parameter offset value to the 

average. 

18. The apparatus of claim 1.7, wherein, to calculate the chrominan• quantization 

parameter used to configure the chrominance component debloc 'n 	ter for common 

the edge, the video coder is configured to calculate: 

QpUV ( (QPy.p+ QPy,Q+ 1) /2 + c_qp_offset ), 

wherein QpUV comprises a table that specifies val 	s of the chrominance 

quantization parameter used to configure the chromin 	e component deblocking filter 

for the common edge based on values of (QPy,p+ $ ' Y,Q  + 1) / 2 + c_qp_offset, 

wherein c qp_offset comprises the duos 	ante quantization parameter offset 

value, 

wherein QPy,p comprises the first 1 	finance quantization parameter for the first 

block of video data and QPy,Q  compris 	the second luminance quantization parameter 

for the second block of video data, 	d 

wherein (QPy,p + QPvQ+ ) /2 comprises the average of the first luminance 

quantization parameter for th• 	rst block of video data and the second luminance 

quantization parameter fo 	e second block of video data. 

19. The appara 	of claim 17, wherein to calculate the chrominance quantization 

parameter used t 	configure the chrominance component deblocking filter for the 

common edg• the video coder is configured to calculate: 

CI 	(0, 51, (QPy,p+ QPy,p+ 1)/2 + c_qp_offset) ), 

herein c_qp_offset comprises the chrominance quantization parameter offset 

V3 

wherein QPy,p comprises the first luminance quantization parameter for the first 

block of video data and QPy,Q  comprises the second luminance quantization parameter 

for the second block of video data, and 

wherein (QPy, + QPto + 1) /2 comprises the average of the first luminance 

quantization parameter fur the first block of video data and the second luminance 
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quantization parameter for the second block of video data. 

20. The apparatus of claim 17, wherein the chrominance quantization parameter 

offset value is signaled in a picture parameter set, 

21. The apparatus of claim 17, wherein the video coder is further configu - • to at 

least one of: 

apply the chrominance quantization parameter offset value to t 	first lwninanee 

quantization parameter for the first block of video data to determin- 	first chrominance 

quantization parameter for the first block of video data; or 

apply the chrominance quantization parameter offset 	1 e to the second 

luminance quantization parameter for the second block of ideo data to determine a 

second chrominance quantization parameter for the se..nd block of video data. 

22. The apparatus of claim 17, wherein, to d 	ermine the strength for the deblocking 

filter for the common edge based on the chro• inance quantization parameter used to 

configure the chrominance component de• ticking filter for the common edge, the video 

coder is configured to determine a tc  p: ameter based on the chrominanec quantization 

parameter, wherein the tc  paramete 	s applied in a dipping operation of the deblocking 

filter. 

23. The apparatus o 	.'m 17, 

wherein the ch .minance quantization parameter offset value comprises a 

picture-level chro 	ance quantization parameter offset value associated with all video 

blocks within a • cturc, the picture comprising one or more slices, 

whe . 	the video coder is further configured to, for each of the one or more 

chromin. , e components, determine a slice-level chrominance quantization parameter 

offset 	, hie associated with all video blocks within one of the slices, and 

wherein, to calculate the ehrominance quantization parameter used to configure 

e chrominance component deblocking filter for the common edge, the video coder is 

further configured to calculate the chrominance quantization parameter based on the 

first luminance quantization parameter for the first block of video data, the second 

luminance quantization parameter for the second block of video data, the picture-level 

chrominance quantization parameter offset value for the chrominance component, and 
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the slice-level chrominanee quantization parameter offset value for the chrominancc 

component, 

24. The apparatus of claim 23, wherein, to calculate the chrominancc quantize: 

parameter used to configure the chrominanee component dcblocking filter for the 

common edge, the video coder is configured to calculate: 

QpUV ( (QPyt  4- QPy.Q + 1)/2 -I- ccip_OffSet + slice_qp_delta_c), 

wherein QpUV comprises a table that specifies values of the c 	minance 

quantization parameter used to configure the chrominanee compone 	deblocking filter 

for the common edge based on values of (QPy,p + QP3(.0 + 1)/2 + 	qp_offsct + 

slice_qp_delta_c), 

wherein c_qp_offset comprises the picture-level c 	minance quantization 

parameter offset value, 

wherein slice qp_delts_c comprises the slit= evel chrominanee quantization 

parameter offset value, 

wherein QPy,F  comprises the first lum' ance quantization parameter for the first 

block of video data and QPya comprises t 	second luminance quantization parameter 

for the second block of video data, and 

wherein (Qyip+ QPys,+ I) 2 comprises an average of the first luminance 

quantization parameter for the fi 	t block of video data and the second luminance 

quantization parameter forth: second block of video data. 

25. The apparatus i claim 23, 

wherein the ' st block of video data is within a first one of the slices associated 

with a first slice- 	vol chrominanee quantization parameter offset value, and the second 

block of vid 	data is within a second one of the slices associated with a second slice- 

level chro. manec quantization parameter offset value, and 

herein to determine the slice-level chrominancc quantization parameter offset 

val 	the video coder is configured to select one of the first slice-level chrominanee 

antization parameter offset value and the second slice-level chrominanee quantization 

parameter offset value. 

26. The apparatus of claim 23, 

wherein the first block of video data is within a first one of the slices associated 

- 16.05.2014 22:47:55. This page 37 of 39 was completed at 16.05.2014 22:46:26 
on May 16, 2014 22:47:55. Page 37 of 39 

ho 16.05.2014 22:38:18 
2 	eyed at the EPO 

AMENDED SHEET 



PCT/US 2013/034 961 - 16-05-14 
FROM 	 (FRI WAY 16 2014 15:25/ST.15:le/No, 7500000017 P 38 

122004W0 	 Clcan Version 

56 

with a first slice-level chrominance quantization parameter offset value, and the second 

block of video data is within a second one of the slices associated with a second slice-

level chrominance quantization parameter offset value, and 

wherein, to determine the slice-level chrominanee quantization parameter offset 

value, the video coder is configured to determine an average of the first slice- 	el  

chrominance quantization parameter offset value and the second slice-leve 

chrominance quantization parameter offset value. 

27. The apparatus of claim 23, wherein the first block of vide• data is within a first 

one of the slices associated with a first slice-level chrominan 	quantization parameter 

offset value, and the second block of video data is within a ccond one of the slices 

associated with a second slice-level chrominance quan 	. non parameter offset value, 

and wherein, to calculate the chrominance quantizaf .n parameter used to configure the 

chrominance component dcblocking filter for the 	. mmon edge, the video coder is 

configured to calculate: 

QpUV ((QP.e.1.4- slice qp_delta_P 	QPy,o+ slice_qp_delta_Q+ 1)12 + 

e_qp_offset), 

wherein QpUV comprises a 	le that specifies values of the chromiliance: 

quantization parameter used to 	. 	gure the chrominance component deblocking filter 

for the common edge based o I 	alues of ( QPy.p+ slice_qp_delta_P + QI)v.o+ 

slice_qp_delta_Q+ 1)/2 + 	qp_offset, 

wherein c_qp_o set comprises the picture-level chrominance quantization 

parameter offset val 

wherein s 	c qp_delta_P comprises the first slice-level chrominance 

quantization p 	. meter offset value, 

wh= ein slice_qp_delta_Q comprises the second slice-level chrominance 

quantiz. ion parameter offset value, and 

wherein QPv,p comprises the first luminance quantization parameter for the first 

b . ek of video data and QI'v,o comprises the second luminance quantization parameter 

for the second block of video data. 

28. The apparatus of claim 23, wherein the first block of video data is within a first 

one of the slices associated with a first slice-level chrominance quantization parameter 

offset value, and the second block of video data is within a second one of the slices 
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associated with a second slim-level chrominance quantization parameter offset value, 

and wherein, to calculate the chrominance quantization parameter used to configure th 

chrominance component deblocking filter for the common edge, the video coder is 

configured to calculate: 

( QpUV ( Q13y,p+ c_qp_offset + slice_qpdcltaP) + QpUV ( QPv,Q  

c_qp_offset + slice_qp_delta_Q) + 1) /2, 

wherein QpUV comprises a table that specifies values of the ch 4minance 

quantization parameter used to configure the chrominance compone 	deblocking filter 

for the common edge based on values of Q15y,?+ c_qp_oiTset + s 	e_qp_delta_P and 

QPy.Q + e_qp_offset + slice_qp_delta Q, 

wherein e_qp_offset comprises the picture-level c. eminance quantization 

parameter offset value, 

wherein slice_qp_delta_P comprises the firs 	ice-level chrominance 

quantization parameter offset value, 

wherein slice_qp_delta._Q comprises 	e second slice-level chrominance 

quantization parameter ofthet Value, and 

wherein QPy,p comprises the fi 	luminance quantization parameter for the first 	.. 

block of video data and QP.y.Q comp r es the second luminance quantizationparameter 

for the second block of video dat• 

29. 	The apparatus of ci 	m 23, 

wherein the yid.. coder is further configured to determine a chrominance 

format, 

wherein, 4 calculate the chrominance quantization parameter used to configure 

the chromin 	c component deblocking filter for the common edge based on the first 

luminance 	antization parameter for the first block of video data, the second luminance 

quantiz 	on parameter for the second block of video data, the picture-level 

chro 	finance quantization parameter offset value for the chrominance component, and 

I 	slice-level chrominance quantization parameter offset value for the chrominance 

component, the video coder is configured to determine whether either of the picture-

level chrominance quantization parameter offset value and the slice-level chrominance 

quantization parameter offset value are used to calculate the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the 

common edge based on the chrominance format. 
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30. 	The apparatus of claim 23, 

wherein the video coder is further configured to determine one of a profile or 

level associated with the video data, 

wherein, to calculate the chrominance quantization parameter used to co 	gure 

the chrominance component deblocking filter for the common edge based on .e first 

luminance quantization parameter for the first block of video data, the s 	d luminance 

quantization parameter for the second block of video data, the picture-I,  el 

chrominance quantization parameter offset value for the chrominan 	component, and 

the slice-level chrominance quantization parameter offset value f' 	the chrominance 

component, the video coder is configured to determine wheth 	either of the picture- 

level chrominance quantization parameter offset value an 	e slice-level chrominance 

quantization parameter offset value arc used to calculat the chrominance quantization 

parameter used to configure the chrominance comp. ent deblocking filter for the 

common edge based on the profile or level. 

3 I . . 	The apparatus of claim 17, wherei . 	e video coder comprises a video decoder 

configured to decode the first.block of 	deo data and the second block of video data for 

presentation of the video data to a u 	r. 

32. The apparatus of elai 	7, 

wherein the video 	. der comprises a video encoder configured to apply the 

deblocking filter for in- .op filtering of the video data prior to storage in a reference 

picture list. 

33. The • . aratus of claim 17, wherein the apparatus comprises at least one of: 

an 	tegrated circuit; 

microprocessor; and 

a wireless communication device that includes the video coder. 

34. An apparatus for processing video data, the apparatus comprising; 

means for decoding a first block of video data and a second block of video data, 

wherein the first block of video data and the second block of video data share a common 

edge; 
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mi.mns for determining a first luminance quantization parameter for the first 

block of video data and a second luminance quantization parameter for the second block 

of video data; 

means for, for each of one or more chrominance components, determining 

chrominance quantization parameter offset value; 

means for, for each of the one or more chrominance components, ca 	lating a 

chrominance quantization parameter used to configure a chrominance co ponent 

dcblocking filter for the common edge based on the first luminance q 	ntization 

parameter for the first block of video data, the second luminance • 	• itization parameter 

for the second block of video data, and the chrominance quan 	tion parameter offset 

value for the chrominance component; 

means for, for each of the one or more chromina ,.- components, determining a 

strength for the deblocking filter for the common edg: ta.sed on the chrominance 

quantization parameter used to configure the chro • nonce component deblocking filter 

for the common edge; and 

means for, for each of the one or mo 	chrominance components, applying the 

deblocking filter according to the determ.  ed strength to.deblock the common edge, 

wherein the means for calcula 	g thc chrominance quantization parameter used 

to configure the chrominance Corn • dnent deblocking filter for the common edge 

comprises: 

means for cal 	lating an average of the first luminance quantization 

parameter for the 	rst block of video data and the second luminance 

quantization p. ameter for the second block of video data; and 

m 	for applying the chrominance quantization parameter offset value 

to the av 	age. 

35. 	T 	apparatus of claim 34, wherein the means for calculating the chrominance 

quan ti 	non parameter used to configure the chrominance component deblocking filter 

for 	common edge comprises means for calculating: 

QpUV ((QPyip + QPy,,Q  + 1) / 2 + c qp_offset), 

wherein QpUV comprises a table that specifies values for the chrominance 

quantization parameter used to configure the chrominance component deblocking filter 

for the common edge based on values of (QP•tp + QPY,Q+ 1) / 2 1-  c qP_offact, 

wherein c qp_offset comprises the chrominance quantization parameter offset 
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value, 

wherein QPy,p comprises the first luminance quantization parameter for the first 

block of video data and QPy.Q  comprises the second luminance quantization paramete  

for the second block of video data, and 

wherein (Wry + QPN,,Q, + 1) /2 comprises the average of the first lumin 	ce 

quantization parameter for the first block of video data and the second lumin > ce 

quantization parameter for the second block of video data. 

36. The apparatus of claim 34, wherein the chrominance quanti,,tion parameter 

offset value is signaled in a picture parameter set. 

37. The apparatus of claim 34, wherein the means for • - ermining a strength for a 

deblocking filter for the common edge based on the c 	eminance quantization 

parameter used to configure the chrominance comp 	ent dcblocking filter for the 

common edge comprises means for determinin 	to  parameter based on the 

chrominance quantization parameter, where 	he to  parameter is applied in a dipping 

operation of the deblocking filter. 

38. The apparatus of claim 34, 

wherein the chrominanc • quantization parameter offset value comprises a 

picture-level chrominance q 	A tization parameter offset value associated with all video 

blocks within a picture, t 	picture comprising one or more slices, 

the apparatus 	her comprising means for, for each of the one or more 

chrominance comp,  . ents, determining a slice-level chrominance quantization 

parameter offs 	alue associated with alt video blocks within one of the slices, and 

wher 	the means for calculating the chrominance quantization parameter used 

to confi: 	the chrominance component deblocking filter for the common edge 

comp 	's means for calculating the chrominance quantization parameter based on the 

firs 	uminance quantization parameter for the first block of video data, the second 

finance quantization parameter for the second block of video data, the picture-level 

chrominance quantization parameter offset value for the chrominance component, and 

the slice-level chrominance quantization parameter offset value for the chrominance 

component. 
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39. The apparatus of claim 38, 

wherein the first block of video data is within a first one of the slices associated 

with a first slice-level chrominance quantization parameter offset value, and the se • d 

block of video data is within a second one of the slices associated with a second 	ce- 

level chrominance quantization parameter offset value, and 

wherein the means for detcamining the slice-level chrominance qu 	ization 

parameter offset value comprises means for selecting one of the first sli' -level 

chrominance quantization parameter offset value and the second sli 	-level 

chrominance quantization parameter offset value. 

40. The apparatus of claim 38, 

wherein the first block of video data is within a 	rst one of the slices associated 

with a first slice-level chrominance quantization p 	etcr offset value, and the second 

block of video data is within a second one of the 	ices associated with a second slice- 

level chrominance quantization parameter off• t value, and 

wherein the means for determini 	e slice-level chrominance quantization 

parameter offset value comprises mean • or determining an average of the first slice- 

level chrominance quantization pa 	e er offset value and the second slice-level 

chrominance quantization param= er offset value. 

41. A computer-reader. 	storage medium comprising instructions stored thereon 

that, when executed, c: 	e a processor of a video coder to: 

decode a firs 	lock of video data and a second block of video data, wherein the 

first block of yid,. data and the second block of video data share a common edge; 

dete 	e a first luminance quantization parameter for the first block of video 

data and a 	and luminance quantization parameter for the second block of video data; 

.. r each of one or more chrominance components, determine a chrominance 

ation parameter offset value; 

for each of the one or more chrominance components, calculate a chrominance 

quantization parameter used to configure a chrominance component deblocking filter 

for the common edge based on the first luminance quantization parameter for the first 

block of video data, the second luminance quantization parameter for the second block 

of video data, and the chrominance quantization parameter offset value for the 

chrominance component; 
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for each of the one or more chrominance components, determine a strength for 

the deblocking filter for the common edge basal on the chrominance quantization 

parameter used to configure a chrominance component deblocking filter for the 

common edge; and 

for each of the one or more chrominance components, apply the debloc 	g filter 

according to the determined strength to deblock the common edge, 

wherein the instructions that cause the processor calculate the chro 	finance 

quantization parameter used to configure the chrominance component . 	locking filter 

for the common edge comprise instructions that cause the processor 

calculate an average of the fast luminance quant 	on parameter for the 

first block of video data and the second luminance qu . tization parameter for 

the second block of video data; and 

apply the chrominance quantization par 	e er offset value to the 

average. 

42. The computer-readable storage mediu , of claim 41, wherein the instructions 

that cause the processor to calculate the c P4minance quantization parameter used to 

configure the chrominance component . • ocking filter for the common edge comprise • 

instructions that cause the processor . calculate: 

QpUV ( (QPIrt + QPY.O  + ) / 2 + c_qp_offset ), 

wherein QpI.JV comp'.es   a table that specifics values of the chrominance 

quantization parameter us 	to configure the chrominance component deblocking filter 

for the common edgeb, .ed on values of (QPyx + QPy,q+ 1) /2 + c_qp_offset, 

wherein c_q. offset comprises the chrominance quantization parameter offset 

value, 

when: 	QPy,p comprises the first luminance quantization parameter for the first 

block of vi , -o data and QP,e.,,Q  comprises the second luminance quantization parameter 

for the 	cond block of video data, and 

wherein QpUV ( (QPyi, + QPy.Q + 1) /2 comprises the average of the first 

1 	finance quantization parameter for the first block of video data and the second 

uminance quantization parameter for the second block of video data, 

43. The computer-readable storage medium of claim 41, wherein the chrominance 

quantization parameter offset value is signaled in a picture parameter set, 
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44. The computer-readable storage medium of claim 41, wherein the instructions 

that cause a processor to determine a strength for a deblocking filter for the corn 	n 

edge based on the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge comprise i..tructions 

that cause the processor to determine a k parameter based on the chromi 	ce 

quantization parameter, wherein the to  parameter is applied in a clipp 	g operation of the 

deblocking filter, 

45. The computer-readable storage medium of claim 41 

wherein the chrominance quantization parameter • ffset value comprises a 

picture-level chrominance quantization parameter off. -t value associated with all video 

blocks within a picture, the picture comprising on or more slices, 

the medium further comprising instruct nis that cause the processor to, for each 

of the one or more chrominance component, determine a slice-level chrominance 

quantization parameter offset value assn• ated with all video blocks within one of the 	• 

slices, and 

wherein the instructions th 	cause the processor to calculate the chrominance 

quantization parameter used to onfigure the chrominance component deblocking filter 

for the common edge comp 	•e instructions that cause the processor to calculate the 

chrominance quantizatio parameter based on the first luminance quantization 

parameter for the firs 'lock of video data, the second luminance quantization parameter 

for the second No• 	of video data, the picture-level chrominance quantization 

parameter offs,  value for the chrominance component, and the slice-level chrominance 

quantizatio 	. arameter ofThet value for the chrominance component, 

46. e computer-readable storage medium of claim 45, 

wherein the first block of video data is within a first one of the slices associated 

ith a first slice-level chrominance quantization parameter offset value, and the second 

block of video data is within a second one of the slices associated with a second slice-

level chrominance quantization parameter offset value, and 

wherein the instructions that cause the processor to determine the slice-level 

chrominance quantization parameter offset value comprise instructions that cause the 
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processor to select one of the first slice-level chrominance quantization parameter offset 

value and the second slice-level chrominancc quantization parameter offset value. 

47. 	The computer-readable storage medium of claim 45, 

wherein the first block of video data is within a first one of the slices as- •ciated 

with a first slice-level chrominance quantization parameter offset value, an 	e second 

block of video data is within a second one of the slices associated with a .econd slice-

level chrominance quantization parameter offset value, and 

wherein the instructions that cause the processor to detenn 	e the slice-level 

chrominance quantization parameter offset value comprise inst 	cuons that cause the 

processor to determine an average of the first slice-level ehrinane quantization 

parameter offset value and the second slice-level chrom 	ce quantization parameter 

offset value. 
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CLAIMS 

Claim 1: 	A method for processing video data, the method comprising: 

decoding a first block of video data and a second block of video data, wherein the first 

block of video data and the second block of video data share a common edge; 

determining a first luminance quantization parameter for the first block of video data 

and a second luminance quantization parameter for the second block of video data; 

for each of one or more chrominance components, determining a chrominance 

quantization parameter offset value; 

for each of the one or more chrominance components, calculating a chrominance 

quantization parameter used to configure a chrominance component deblocking filter for the 

common edge based on the first luminance quantization parameter for the first block of video 

data, the second luminance quantization parameter for the second block of video data, and the 

chrominance quantization parameter offset value for the chrominance component; 

for each of the one or more chrominance components, determining a strength for the 

chrominance component deblocking filter for the common edge based on the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge; and 

for each of the one or more chrominance components, applying the chrominance 

component deblocking filter according to the determined strength to deblock the common 

edge, 

wherein calculating the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge comprises: 

calculating an average of the first luminance quantization parameter for the 

first block of video data and the second luminance quantization parameter for the 

second block of video data; and 

applying the chrominance quantization parameter offset value to the average. 

Claim 2: 	The method of claim 1, wherein calculating the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the common 

edge comprises calculating: 

QpUV ( (QPrp + QPyQ + 1) / 2 + c_qp_offset ), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 
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the common edge based on values of (QPy,p+ QPy Q  + 1) /2 + c_qp_offset, 

wherein c_qp_offset comprises the chrominance quantization parameter offset value, 

wherein QPyy comprises the first luminance quantization parameter for the first block 

of video data and QPy,Q  comprises the second luminance quantization parameter for the 

second block of video data, and 

wherein (QPyy + QPy,Q  + 1) / 2 comprises the average of the first luminance 

quantization parameter for the first block of video data and the second luminance 

quantization parameter for the second block of video data. 

Claim 3: 	The method of claim 1, wherein calculating the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the common 

edge comprises calculating: 

Clip3(0, 51, (QPyy + QPy,Q+ 1)/2 + c_qp_offset) ), 

wherein c_qp_offset comprises the chrominance quantization parameter offset value, 

wherein QPyy comprises the first luminance quantization parameter for the first block 

of video data and QPy,Q  comprises the second luminance quantization parameter for the 

second block of video data, and 

wherein (QPyy + QPy Q  + 1) /2 comprises the average of the first luminance 

quantization parameter for the first block of video data and the second luminance 

quantization parameter for the second block of video data. 

Claim 4: 	The method of claim 1, wherein the chrominance quantization parameter 

offset value is signaled in a picture parameter set. 

Claim 5: 	The method of claim 1, further comprising at least one of: 

applying the chrominance quantization parameter offset value to the first luminance 

quantization parameter for the first block of video data to determine a first chrominance 

quantization parameter for the first block of video data; or 

applying the chrominance quantization parameter offset value to the second 

luminance quantization parameter for the second block of video data to detennine a second 

chrominance quantization parameter for the second block of video data. 

Claim 6: 	The method of claim 1, wherein determining a strength for the deblocking 

filter for the common edge based on the chrominance quantization parameter used to 
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configure the chrominance component deblocking filter for the common edge comprises 

determining a first parameter based on the chrominance quantization parameter, wherein the 

first parameter is applied in a clipping operation of the deblocking filter. 

Claim 7: 	The method of claim 1, 

wherein the chrominance quantization parameter offset value comprises a picture-

level chrominance quantization parameter offset value associated with all video blocks within 

a picture, the picture comprising one or more slices, 

the method further comprising, for each of the one or more chrominance components, 

determining a slice-level chrominance quantization parameter offset value associated with all 

video blocks within one of the slices, and 

wherein calculating the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge comprises calculating the 

chrominance quantization parameter based on the first luminance quantization parameter for 

the first block of video data, the second luminance quantization parameter for the second 

block of video data, the picture-level chrominance quantization parameter offset value for the 

chrominance component, and the slice-level chrominance quantization parameter offset value 

for the chrominance component. 

Claim 8: 	The method of claim 7, wherein calculating the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the common 

edge comprises calculating: 

QpUV ( (QPv,p + QPy,Q  + 1)/2 + c_qp_offset + slice_qp_delta_c), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configured the chrominance component deblocking filter for 

the common edge based on values of (QPy,p + QPy,Q  + 1)/2 + c_qp_offset + slice_qp_delta_c, 

wherein c_qp_offset comprises the picture-level chrominance quantization parameter 

offset value, 

wherein slice_qp_delta_c comprises the slice-level chrominance quantization 

parameter offset value, 

wherein QPy,p comprises the first luminance quantization parameter for the first block 

of video data and QPy,Q  comprises the second luminance quantization parameter for the 

second block of video data, and 

wherein (QPyy + QPy,(2  + 1) / 2 comprises an average of the first luminance 
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quantization parameter for the first block of video data and the second luminance 

quantization parameter for the second block of video data. 

Claim 9: 	The method of claim 7, 

wherein the first block of video data is within a first one of the slices associated with a 

first slice-level chrominance quantization parameter offset value, and the second block of 

video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 

wherein determining the slice-level chrominance quantization parameter offset value 

comprises selecting one of the first slice-level chrominance quantization parameter offset 

value and the second slice-level chrominance quantization parameter offset value. 

Claim 10: 	The method of claim 7, 

wherein the first block of video data is within a first one of the slices associated with a 

first slice-level chrominance quantization parameter offset value, and the second block of 

video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 

wherein determining the slice-level chrominance quantization parameter offset value 

comprises determining an average of the first slice-level chrominance quantization parameter 

offset value and the second slice-level chrominance quantization parameter offset value. 

Claim 11: 	The method of claim 10, wherein the first block of video data is within a first 

one of the slices associated with a first slice-level chrominance quantization parameter offset 

value, and the second block of video data is within a second one of the slices associated with 

a second slice-level chrominance quantization parameter offset value, and wherein 

calculating the chrominance quantization parameter used to configure the chrominance 

component deblocking filter for the common edge comprises calculating: 

QpUV (( QPy,p + slice_qp_delta_P + QPy,Q  + slice_qp_delta_Q + 1)/2 + c_qp_offset), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge based on values of ( QPyp + slice_qp_delta_P + QPy Q  + slice_qp_delta_Q 

+ 1)/2 + c_qp_offset, 

wherein c_qp_offset comprises the picture-level chrominance quantization parameter 

offset value, 
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wherein slice_qp_delta_P comprises the first slice-level chrominance quantization 

parameter offset value, 

wherein slice_qp_delta_Q comprises the second slice-level chrominance quantization 

parameter offset value, and 

wherein QPy,p comprises the first luminance quantization parameter for the first block 

of video data and QPY,Q  comprises the second luminance quantization parameter for the 

second block of video data. 

Claim 12: 	The method of claim 10, wherein the first block of video data is within a first 

one of the slices associated with a first slice-level chrominance quantization parameter offset 

value, and the second block of video data is within a second one of the slices associated with 

a second slice-level chrominance quantization parameter offset value, and wherein 

calculating the chrominance quantization parameter used to configure the chrominance 

component deblocking filter for the common edge comprises calculating: 

( QpUV ( QPyy + c_qp_offset + slice_qp_delta_P) + QpUV ( QPy,c)  + c_qp_offset + 

sliceqp_delta_Q) + 1) / 2, 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge based on values of QPy,p + c_qp_offset + slice_qp_delta_P and QPy,Q + 

c_qp_offset + slice_qp_delta_Q, 

wherein c_qp_offset comprises the picture-level chrominance quantization parameter 

offset value, 

wherein slice_qp_delta_P comprises the first slice-level chrominance quantization 

parameter offset value, 

wherein slice_qp_delta_Q comprises the second slice-level chrominance quantization 

parameter offset value, and 

wherein QPyp comprises the first luminance quantization parameter for the first block 

of video data and QPY,Q  comprises the second luminance quantization parameter for the 

second block of video data. 
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Claim 13: 	The method of claim 7, 

further comprising determining a chrominance format, 

wherein calculating the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge based on the first luminance 

quantization parameter for the first block of video data, the second luminance quantization 

parameter for the second block of video data, the picture-level chrominance quantization 

parameter offset value for the chrominance component, and the slice-level chrominance 

quantization parameter offset value for the chrominance component comprises determining 

whether either of the picture-level chrominance quantization parameter offset value and the 

slice-level chrominance quantization parameter offset value are used to calculate the 

chrominance quantization parameter used to configure the chrominance component 

deblocking filter for the common edge based on the chrominance format. 

Claim 14: 	The method of claim 7, 

further comprising determining one of a profile or level associated with the video 

data, 

wherein calculating the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge based on the first luminance 

quantization parameter for the first block of video data, the second luminance quantization 

parameter for the second block of video data, the picture-level chrominance quantization 

parameter offset value for the chrominance component, and the slice-level chrominance 

quantization parameter offset value for the chrominance component comprises determining 

whether either of the picture-level chrominance quantization parameter offset value and the 

slice-level chrominance quantization parameter offset value are used to calculate the 

chrominance quantization parameter used to configure the chrominance component 

deblocking filter for the common edge based on the profile or level. 

Claim 15: 	The method of claim 1, wherein decoding the first block of video data and the 

second block of video data comprises decoding the first and second blocks of video data by a 

decoder for presentation of the video data to a user. 
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Claim 16: 	The method of claim 1, 

wherein applying the deblocking filter comprises applying the deblocking filter by an 

encoder for in-loop filtering of the video data prior to storage in a reference picture list. 

Claim 17: 	An apparatus for processing video data, the apparatus comprising: 

a memory configured to store the video data; and 

a video coder configured to: 

decode a first block of the video data and a second block of the video data, 

wherein the first block of the video data and the second block of the video data share 

a common edge; 

determine a first luminance quantization parameter for the first block of the 

video data and a second luminance quantization parameter for the second block of the 

video data; 

for each of one or more chrominance components, determine a chrominance 

quantization parameter offset value; 

for each of the one or more chrominance components, calculate a chrominance 

quantization parameter used to configure a chrominance component deblocking filter 

for the common edge based on the first luminance quantization parameter for the first 

block of the video data, the second luminance quantization parameter for the second 

block of the video data, and the chrominance quantization parameter offset value for 

the chrominance component; 

for each of the one or more chrominance components, determine a strength for 

the deblocking filter for the common edge based on the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the 

common for the edge; and 

for each of the one or more chrominance components, apply the deblocking 

filter according to the determined strength to deblock the common edge, 

wherein, to calculate the chrominance quantization parameter used to 

configure the chrominance component deblocking filter for the common edge, the 

video coder is configured to: 

calculate an average of the first luminance quantization parameter for 

the first block of the video data and the second luminance quantization 

parameter for the second block of the video data; and 

apply the chrominance quantization parameter offset value to the 
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average. 

Claim 18: 	The apparatus of claim 17, wherein, to calculate the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the common 

edge, the video coder is configured to calculate: 

QpUV ( (QPy,p + QPy,Q  + 1) /2 + c_qp_offset ), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the cluominance component deblocking filter for 

the common edge based on values of (QPyy + QPy,Q  + 1) /2 + c_qp_offset, 

wherein c_qp_offset comprises the chrominance quantization parameter offset value, 

wherein QPyy comprises the first luminance quantization parameter for the first block 

of the video data and QPy,Q  comprises the second luminance quantization parameter for the 

second block of the video data, and 

wherein (QPyy + QPy,Q  + 1) /2 comprises the average of the first luminance 

quantization parameter for the first block of the video data and the second luminance 

quantization parameter for the second block of the video data. 

Claim 19: 	The apparatus of claim 17, wherein to calculate the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the common 

edge, the video coder is configured to calculate: 

Clip3(0, 51, (QPyy + QPy,Q+ 1)/2 + c_qp_offset) ), 

wherein c_qp_offset comprises the chrominance quantization parameter offset value, 

wherein QPy,p comprises the first luminance quantization parameter for the first block 

of the video data and QPy,Q  comprise's the second luminance quantization parameter for the 

second block of the video data, and 

wherein (QPyp + QPy,Q  + I) /2 comprises the average of the first luminance 

quantization parameter for the first block of the video data and the second luminance 

quantization parameter for the second block of the video data. 

Claim 20: 	The apparatus of claim 17, wherein the chrominance quantization parameter 

offset value is signaled in a picture parameter set. 

Claim 21: 	The apparatus of claim 17, wherein the video coder is further configured to at 

least one of: 
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apply the chrominance quantization parameter offset value to the first luminance 

quantization parameter for the first block of the video data to determine a first chrominance 

quantization parameter for the first block of the video data; or 

apply the chrominance quantization parameter offset value to the second luminance 

quantization parameter for the second block of the video data to determine a second 

chrominance quantization parameter for the second block of the video data. 

Claim 22: 	The apparatus of claim 17, wherein, to determine the strength for the 

deblocking filter for the common edge based on the chrominance quantization parameter used 

to configure the chrominance component deblocking filter for the common edge, the video 

coder is configured to determine a first parameter based on the chrominance quantization 

parameter, wherein the first parameter is applied in a clipping operation of the deblocking 

filter. 

Claim 23: 	The apparatus of claim 17, 

wherein the chrominance quantization parameter offset value comprises a picture-

level chrominance quantization parameter offset value associated with all video blocks within 

a picture, the picture comprising one or more slices, 

wherein the video coder is further configured to, for each of the one or more 

chrominance components, determine a slice-level chrominance quantization parameter offset 

value associated with all video blocks within one of the slices, and 

wherein, to calculate the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge, the video coder is further 

configured to calculate the chrominance quantization parameter based on the first luminance 

quantization parameter for the first block of the video data, the second luminance 

quantization parameter for the second block of the video data, the picture-level chrominance 

quantization parameter offset value for the chrominance component, and the slice-level 

chrominance quantization parameter offset value for the chrominance component. 
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Claim 24: 	The apparatus of claim 23, wherein, to calculate the chrominance quantization 

parameter used to configure the chrominance component deblocking filter for the common 

edge, the video coder is configured to calculate: 

QpUV ( (QPy,p + QPy,Q + 1)/2 + cqp_offset + sliceqp_delta_c), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge based on values of (QPy,p + QPy,Q  + 1)/2 + c_qp_offset + 

slice_qp_delta_c), 

wherein c_qpsffset comprises the picture-level chrominance quantization parameter 

offset value, 

wherein slice_qp_delta_c comprises the slice-level chrominance quantization 

parameter offset value, 

wherein QPy,p comprises the first luminance quantization parameter for the first block 

of the video data and QPy,Q  comprises the second luminance quantization parameter for the 

second block of the video data, and 

wherein (QPyy + QPy,Q  + I) /2 comprises an average of the first luminance 

quantization parameter for the first block of the video data and the second luminance 

quantization parameter for the second block of the video data 

Claim 25: 	The apparatus of claim 23, 

wherein the first block of the video data is within a first one of the slices associated 

with a first slice-level chrominance quantization parameter offset value, and the second block 

of the video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 

wherein to determine the slice-level chrominance quantization parameter offset value, 

the video coder is configured to select one of the first slice-level chrominance quantization 

parameter offset value and the second slice-level chrominance quantization parameter offset 

value. 

Claim 26: 	The apparatus of claim 23, 

wherein the first block of the video data is within a first one of the slices associated 

with a first slice-level chrominance quantization parameter offset value, and the second block 

of the video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 
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wherein, to detennine the slice-level chrominance quantization parameter offset 

value, the video coder is configured to detennine an average of the first slice-level 

chrominance quantization parameter offset value and the second slice-level chrominance 

quantization parameter offset value. 

Claim 27: 	The apparatus of claim 26, wherein the first block of the video data is within a 

first one of the slices associated with a first slice-level chrominance quantization parameter 

offset value, and the second block of the video data is within a second one of the slices 

associated with a second slice-level chrominance quantization parameter offset value, and 

wherein, to calculate the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge, the video coder is 

configured to calculate: 

QpUV (( QPy,p + slice_qp_delta _P + QPy,Q  + slice_qp_delta_Q+ 1)/2 + c_qp_offset), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge based on values of ( QPyp + slice_qp_delta_P + QPy,Q  + 

slice_qp_delta_Q+ 1)/2 + c_qp_offset, 

wherein c_qp_offset comprises the picture-level chrominance quantization parameter 

offset value, 

wherein slice_qp_delta_13  comprises the first slice-level chrominance quantization 

parameter offset value, 

wherein slice_qp_delta_Q comprises the second slice-level chrominance quantization 

parameter offset value, and 

wherein QPy,p comprises the first luminance quantization parameter for the first block 

of the video data and QPy,Q  comprises the second luminance quantization parameter for the 

second block of the video data. 

Claim 28: 	The apparatus of claim 26, wherein the first block of video data is within a 

first one of the slices associated with a first slice-level chrominance quantization parameter 

offset value, and the second block of video data is within a second one of the slices associated 

with a second slice-level chrominance quantization parameter offset value, and wherein, to 

calculate the chrominance quantization parameter used to configure the chrominance 

component deblocking filter for the common edge, the video coder is configured to calculate: 

( QpUV ( QPy,p + c_qp_offset + slice_qp_delta_P) + QpUV ( QPy,Q + c_qp_offset + 
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slice_qp_delta_Q) + 1) /2, 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge based on values of QPyp + c_qp_offset + slice_qp_delta P and QPy,Q + 

c_qp_offset + slice_qp_delta_Q, 

wherein c_qp_offset comprises the picture-level chrominance quantization parameter 

offset value, 

wherein slice_qp_delta_P comprises the first slice-level chrominance quantization 

parameter offset value, 

wherein sliceqp_delta_Q comprises the second slice-level chrominance quantization 

parameter offset value, and 

wherein QPyp comprises the first luminance quantization parameter for the first block 

of the video data and QPys?  comprises the second luminance quantization parameter for the 

second block of the video data. 

Claim 29: 	The apparatus of claim 23, 

wherein the video coder is further configured to determine a chrominance format, 

wherein, to calculate the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge based on the first luminance 

quantization parameter for the first block of the video data, the second luminance 

quantization parameter for the second block of the video data, the picture-level chrominance 

quantization parameter offset value for the chrominance component, and the slice-level 

chrominance quantization parameter offset value for the chrominance component, the video 

coder is configured to determine whether either of the picture-level chrominance quantization 

parameter offset value and the slice-level chrominance quantization parameter offset value 

are used to calculate the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge based on the chrominance 

format. 

Claim 30: 	The apparatus of claim 23, 

wherein the video coder is further configured to determine one of a profile or level 

associated with the video data, 

wherein, to calculate the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge based on the first luminance 
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quantization parameter for the first block of the video data, the second luminance 

quantization parameter for the second block of the video data, the picture-level chrominance 

quantization parameter offset value for the chrominance component, and the slice-level 

chrominance quantization parameter offset value for the chrominance component, the video 

coder is configured to determine whether either of the picture-level chrominance quantization 

parameter offset value and the slice-level chrominance quantization parameter offset value 

are used to calculate the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge based on the profile or level. 

Claim 31: 	The apparatus of claim 17, further comprising a display configured to display 

the first block of the video data and the second block of the video data, wherein the video 

coder comprises a video decoder configured to decode the first block of the video data and 

the second block of the video data for presentation of the video data to a user via the display. 

Claim 32: 	The apparatus of claim 17, further comprising a video camera configured to 

capture a picture that includes the first block of the video data and the second block of the 

video data, wherein the video coder comprises a video encoder configured to apply the 

deblocking filter for in-loop filtering of the video data prior to storage of the picture in a 

reference picture list. 

Claim 33: 	The apparatus of claim 17, wherein the apparatus comprises at least one of: 

an integrated circuit; 

a microprocessor; and 

a wireless communication device that includes the video coder. 

Claim 34: 	An apparatus for processing video data, the apparatus comprising: 

means for decoding a first block of video data and a second block of video data, 

wherein the first block of video data and the second block of video data share a common 

edge; 

means for determining a first luminance quantization parameter for the first block of 

video data and a second luminance quantization parameter for the second block of video data; 

means for, for each of one or more chrominance components, determining a 

chrominance quantization parameter offset value; 

means for, for each of the one or more chrominance components, calculating a 
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chrominance quantization parameter used to configure a chrominance component deblocking 

filter for the common edge based on the first luminance quantization parameter for the first 

block of video data, the second luminance quantization parameter for the second block of 

video data, and the chrominance quantization parameter offset value for the chrominance 

component; 

means for, for each of the one or more chrominance components, determining a 

strength for the deblocking filter for the common edge based on the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge; and 

means for, for each of the one or more chrominance components, applying the 

deblocking filter according to the determined strength to deblock the common edge, 

wherein the means for calculating the chrominance quantization parameter used to 

configure the chrominance component deblocking filter for the common edge comprises: 

means for calculating an average of the first luminance quantization parameter 

for the first block of video data and the second luminance quantization parameter for 

the second block of video data; and 

means for applying the chrominance quantization parameter offset value to the 

average. 

Claim 35: 	The apparatus of claim 34, wherein the means for calculating the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge comprises means for calculating: 

QpUV ((QPy,p + QPy,Q  + 1) /2 + c_qp_offset ), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge based on values of (QPy,p + QPy,c, + 1) /2 + c_qp_offset, 

wherein c_qp_offset comprises the chrominance quantization parameter offset value, 

wherein QPyp comprises the first luminance quantization parameter for the first block 

of video data and QPy,0  comprises the second luminance quantization parameter for the 

second block of video data, and 

wherein (QPyp + QPyp+ I) /2 comprises the average of the first luminance 

quantization parameter for the first block of video data and the second luminance 

quantization parameter for the second block of video data. 
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Claim 36: 	The apparatus of claim 34, wherein the chrominance quantization parameter 

offset value is signaled in a picture parameter set. 

Claim 37: 	The apparatus of claim 34, wherein the means for determining a strength for a 

deblocking filter for the common edge based on the chrominance quantization parameter used 

to configure the chrominance component deblocking filter for the common edge comprises 

means for determining a first parameter based on the chrominance quantization parameter, 

wherein the first parameter is applied in a clipping operation of the deblocking filter. 

Claim 38: 	The apparatus of claim 34, 

wherein the chrominance quantization parameter offset value comprises a picture-

level clu-ominance quantization parameter offset value associated with all video blocks within 

a picture, the picture comprising one or more slices, 

the apparatus further comprising means for, for each of the one or more chrominance 

components, determining a slice-level chrominance quantization parameter offset value 

associated with all video blocks within one of the slices, and 

wherein the means for calculating the chrominance quantization parameter used to 

configure the chrominance component deblocking filter for the common edge comprises 

means for calculating the chrominance quantization parameter based on the first luminance 

quantization parameter for the first block of video data, the second luminance quantization 

parameter for the second block of video data, the picture-level chrominance quantization 

parameter offset value for the chrominance component, and the slice-level chrominance 

quantization parameter offset value for the chrominance component. 

Claim 39: 	The apparatus of claim 38, 

wherein the first block of video data is within a first one of the slices associated with a 

first slice-level chrominance quantization parameter offset value, and the second block of 

video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 

wherein the means for determining the slice-level chrominance quantization 

parameter offset value comprises means for selecting one of the first slice-level chrominance 

quantization parameter offset value and the second slice-level chrominance quantization 

parameter offset value. 
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Claim 40: 	The apparatus of claim 38, 

wherein the first block of video data is within a first one of the slices associated with a 

first slice-level chrominance quantization parameter offset value, and the second block of 

video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 

wherein the means for determining the slice-level chrominance quantization 

parameter offset value comprises means for determining an average of the first slice-level 

chrominance quantization parameter offset value and the second slice-level chrominance 

quantization parameter offset value. 

Claim 41: 	A non-transitory computer-readable storage medium comprising instructions 

stored thereon that, when executed, cause a processor of a video coder to: 

decode a first block of video data and a second block of video data, wherein the first 

block of video data and the second block of video data share a common edge; 

determine a first luminance quantization parameter for the first block of video data 

and a second luminance quantization parameter for the second block of video data; 

for each of one or more chrominance components, determine a chrominance 

quantization parameter offset value; 

for each of the one or more chrominance components, calculate a chrominance 

quantization parameter used to configure a chrominance component deblocking filter for the 

common edge based on the first luminance quantization parameter for the first block of video 

data, the second luminance quantization parameter for the second block of video data, and the 

chrominance quantization parameter offset value for the chrominance component; 

for each of the one or more chrominance components, determine a strength for the 

deblocking filter for the common edge based on the chrominance quantization parameter used 

to configure a chrominance component deblocking filter for the common edge; and 

for each of the one or more chrominance components, apply the deblocking filter 

according to the determined strength to deblock the common edge, 

wherein the instructions that cause the processor calculate the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge comprise instructions that cause the processor to: 

calculate an average of the first luminance quantization parameter for the first 

block of video data and the second luminance quantization parameter for the second 

block of video data; and 
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apply the chrominance quantization parameter offset value to the average. 

Claim 42: 	The non-transitory computer-readable storage medium of claim 41, wherein 

the instructions that cause the processor to calculate the chrominance quantization parameter 

used to configure the chrominance component deblocking filter for the common edge 

comprise instructions that cause the processor to calculate: 

QpUV ( (QPy,p + QPysi  + I) / 2 + c_qp_offset ), 

wherein QpUV comprises a table that specifies values of the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge based on values of (QPy,p + QPy,Q + 1) /2 + c_qp_offset, 

wherein c_qp_offset comprises the chrominance quantization parameter offset value, 

wherein QPy,p comprises the first luminance quantization parameter for the first block 

of video data and QPy,Q  comprises the second luminance quantization parameter for the 

second block of video data, and 

wherein QpUV ( (QPy,p + QPys?  + 1) /2 comprises the average of the first luminance 

quantization parameter for the first block of video data and the second luminance 

quantization parameter for the second block of video data, 

Claim 43: 	The non-transitory computer-readable storage medium of claim 41, wherein 

the chrominance quantization parameter offset value is signaled in a picture parameter set. 

Claim 44: 	The non-transitory computer-readable storage medium of claim 41, wherein 

the instructions that cause a processor to determine a strength for a deblocking filter for the 

common edge based on the chrominance quantization parameter used to configure the 

chrominance component deblocking filter for the common edge comprise instructions that 

cause the processor to determine a first parameter based on the chrominance quantization 

parameter, wherein the first parameter is applied in a clipping operation of the deblocking 

filter, 

Claim 45: 	The non-transitory computer-readable storage medium of claim 41, 

wherein the chrominance quantization parameter offset value comprises a picture- 

level chrominance quantization parameter offset value associated with all video blocks within 

a picture, the picture comprising one or more slices, 

the medium further comprising instructions that cause the processor to, for each of the 
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one or more chrominance components, determine a slice-level chrominance quantization 

parameter offset value associated with all video blocks within one of the slices, and 

wherein the instructions that cause the processor to calculate the chrominance 

quantization parameter used to configure the chrominance component deblocking filter for 

the common edge comprise instructions that cause the processor to calculate the cluominance 

quantization parameter based on the first luminance quantization parameter for the first block 

of video data, the second luminance quantization parameter for the second block of video 

data, the picture-level chrominance quantization parameter offset value for the chrominance 

component, and the slice-level chrominance quantization parameter offset value for the 

chrominance component. 

Claim 46: 	The non-transitory computer-readable storage medium of claim 45, 

wherein the first block of video data is within a first one of the slices associated with a 

first slice-level chrominance quantization parameter offset value, and the second block of 

video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 

wherein the instructions that cause the processor to determine the slice-level 

chrominance quantization parameter offset value comprise instructions that cause the 

processor to select one of the first slice-level chrominance quantization parameter offset 

value and the second slice-level chrominance quantization parameter offset value. 

Claim 47: 	The non-transitory computer-readable storage medium of claim 45, 

wherein the first block of video data is within a first one of the slices associated with a 

first slice-level chrominance quantization parameter offset value, and the second block of 

video data is within a second one of the slices associated with a second slice-level 

chrominance quantization parameter offset value, and 

wherein the instructions that cause the processor to determine the slice-level 

chrominance quantization parameter offset value comprise instructions that cause the 

processor to determine an average of the first slice-level chrominance quantization parameter 

offset value and the second slice-level chrominance quantization parameter offset value. 


