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

determining a first lnminance quantization parameter for the first block g#video
data and a second luminance quantization parameter for the second block of yfdeo data;

for each of one or more chrominance compunents, detertnining a gfrominance
quantization parameter offset value;

for each of the one or more chrominance components, calcupting a chrominance
quantization parameter used to configure a chrominance compop€nt deblocking filter
for the common edge based on the first laminance quantizatigh parameter for the first
block of video data, the second luminance quantization p efer 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 .omp{ments, determining a strength for
the chrominance component deblocking filteyffor the common edge based on the
chrominance quantization parameter used fo configure the chrominance component
deblocking filter for the common edge/and

for each of the one or more ghrominance components, applying the ¢hrominance
component deblocking filter acegfrding to the determined strength to deblock the
cammon edge,

wherein caleulating the chrominance quantization parameter used to configure
the chrominance compnent deblocking filter for the common edge comprises:

calcyfating an average of the first luminance quantization parameter for
the first Aock of video data and the second luminance quantization parameter
for the second block of video data; and

applying the chrominance quantization parameter offset valuc to the

The method of claim 1, wherein calculating the chrominance quantization
parameter used to configure the chrominance componcent deblocking filter for the
common edge compriscs caleulating:

QpUV ({QPvp+ QPyg+ 1) /2 +c_qp_offset ),
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wherein QpUYV 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 g+ 1) /2 + ¢ _gp offset,
wherein ¢_qp_offset comprises the chrominance quantization parameter offfet
value,
wherein QPy p comprises the first luminance quantization parameterdor the first
block of video data and QPy g comprises the second luminance quantizayon parameter
for the second block of video data, and
wherein (QPyp+ QPy o+ 1}/ 2 comprises the average of tife first luminance
quantization parameter for the first block of video data and thedecond luminance
quantization parameter for the second block of video data.
3. The method of claim 1, wherein calculating chrommance quantization
parameter used to configurc the chrominance compfonent deblacking filter for the
common edge comprises calculating:
Chp3(0, 51, (QPvp+ QPyo+ 1)2 +£ qp_offset) ),
wherein ¢_gqp_offset comprises te chrominance quantization parameter offsct
value,
wherein QPv.pcomprises
block of vidco data and QPy,

for the second block of vidgé datz, and

¢ first luminance quantization parameter for the first
mprises the second luminance quantization parameter
wherein (QPyp 40Py o+ 1) /2 comprises the average of the first luminance
quantization parameigr for the first block of video data and the second Juminance

quantization paragfeter for the second block of video data,

4, Theghethod of claim |, wherein the chrominance quantization parameter offset

value is Agnaled in a picture parameter set.

The method of claim 1, forther comprising a1 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 offsct value to the second

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

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

6. The method of claim 1, wherein determining a strength for the deblocking fitter
for the common edge based on the chrominance quantization parameter used
configure the chrominance component deblocking filter for the common eghe comprises
determining a t; parameter based on the chrominance guantization parapfeter, whergin

the t, parameter is applied in a clipping operation of the deblocking

7. The method of claim 1,

whercin the chrominance quantization parameter ojfset value comprises a
picture-level chrominance quantization parameter offsgpialue associated with all video
blocks within a picture, the picture comprising one gf more slices,

the method further comprising, for each gffthe one or more chrominance
components, determining 2 slhice-level chromigfince quantization parameter offsct value
associated with all video blocks within onef the slices, and
wherein caleulating the chromingnce quantization parameter used to configure
the chrominance component deblockiyg filter for the commeon edge comprises
calculating the chrominance quagfzation parameter based on the first luminance
quantization parameter for thefirst block of video data, the second luminance
guantization paramecter forfe second block of video data, the picture-level
chrominance quantizatigh parameter offset value for the chrominance component, and
the slice-level chromdnance quantization parameter offset value for the chrominance

componeiit,

8. Th

paramelfr used to configure the chrominance component deblocking filter for the

ethod of claim 7, wherein calculating the chrominance quantization

complon edge comprises calculating:

QpUV { (QPyp+ QPy o+ 1)/2+ c_gp_offset + slice_qp_delta_c),

wherein QpUYV comprises 2 table that specifies values of the chrominance
guantization parameter uscd to configured the chrominance component deblocking filter
for the common edge based on values of (QPyp+ QPvq + 1)/2+ c¢_gp_offsct +
slice_qgp_delta_c, '
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wherein ¢_qp_offset comprises the picturc-level chrominance quantization
parameter offset value,

wherein slice_qp_delta_c comprises the slice-level chrominance quantizatio
parameter offset value,

wherein QPy p comprises the first luminance quantization parameter fopfthe first
block of video data and QPy o comprises the second luminance quantizatioffparameter
for the second block of video data, and

wherein (QPyp+ QPy o+ 1)/ 2 comprises an average of the f#st luminance
quantization parameter for the first block of video data and the s

quantization parameter for the second block of video data,

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 phramecter offsct value, and the second
hMock of video data is within a second one of tife slices associated with a second slice-
level chrominance quantization parameter ghfset value, and

wherein determining the shice-lefel chrommance quantization parameter offset
value comprises selecting one of the first slice-level chrominance quantization
parameter offset value and the segbnd slice-level chrominance quantization parameter

offset value.

10. The method of gfaim 7,

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

level chromfnance quantization parameter ¢ffset value, and

erein determining the slice-level chrominance quantization parameter offset
valug/comprises determining an average of the first slice-level chrominance

ntization parameter oftset valuc and the second slice-level chruminance guantization

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 chrominance quantization parameter offset

value, and the second block of video data is within a sccond onc of the slices associated
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with a sceond 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 (( QPyp+slice_gp delta P+ QPy g+ slicc_gp delta Q+1)/12+
c_qp_offset),
wherein QpUV comprises a table that specifics values of the chromighnes
quantization parameter used to configure the chrominance componcent defflocking filter
for the common edge based on valucs of ( QPyp+slice_qp delta_P +QPy o+
slice_gp_dclta Q +1)/2 +¢c_qp offset,
wherein ¢_qp_offsct comprises the picture-level chromiffance quantization
parameter offset value,
wherein slice_gp_delta P comprises the first slicgfleve] chrominance
quantization parameter offset value,
wherein slice_gp_delta_Q comprises the sefond slice-level chrominance
quantization parameter offset value, and
wherein QPy » comprises the first hupfinance quantization parameter for the first
block of video data and QPy o comprises fhe second luminance quantization parameter

for the second block of video data.

12.  The method of claim 7,

of the sliccs associated with A first slice-level chrominance quantization parameter offsct

herein the first block of video data is within a first one
value, and the second blgfk of video data is within a second one of the slices associated
with g second slice-ley€l chrominance quantization parameter offset value, and wherein
caleulating the chigininance quantization parameter used to configure the chrominance

component debJfcking tilter for the common edge comprises calculating:

r the common edge based on values of QPyp+ ¢_gp_offset + slice_gp_delta_P and
QPyo+c_qp_offset + stice_gp_delta_Q,

wherein ¢_gp_offsel comprises the picture-level chrominance quantization
parameter offset value,

wherein slice_qp delta P comprises the first slice-level chrominance
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quantization parameter offset value,
wherein slice_qp_delta_Q compriscs the sccond slice-level chrominance
quantization parameter offset value, and
wherein QPyp compriscs the first luminance quantization parameter for
block of video data and QPy q comprises the second luminance quantization

for the second block of video data,

13. The method of ¢laim 7,
turther comprising determining a chrominance format,
wherein caleulating the chrominance quantization pagfmeter used to configure
the chrominance component deblocking filter for the conyfion edge based on the first
luminance quantization paramcter for the first block ofrideo data, the second luminance
quantization parameter for the second block of vidgé data, the picture-level
chrominance quantization parameter offsct valug/for the chrominance component, and
the slicc-level chrominance quantization pargfneter offset value for the chrominance
component comprises determining whethgf cither of the picture-level chrominance
quantization parameter offset value and'the slice-level chrorminance quantization
parameter offset value arc used to ghlculate the chrominance quantization parameter

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

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 comprigses determining whether ¢ither of the picture-level chrominance
quantization parametcr offset value and the slice-level chrominance quantization

parameter offset value are used to calculate the chrominance quantization parameter
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used to configure the chrominance component deblocking filter for the common edge

based on the profile or level.

15.  The method of elaim 1, wherein decoding the first block of video data an
sccond block of video datn comprises decoding the first and second blocks of ydeo data

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

16.  Themethod of claim i,

wherein applying the deblocking filter comprises applyingAhe deblocking filter
by an encoder for in-loop filtering of the video data prior to stofage in a reference

picture list.

17.  An apparatus for processing video data, the apparatus comprising a video coder
configured to:

decode a first block of video data and ghecond hlock of video data, wherein the
first block of video data and the second blogk of vidco data share a common edge;

determine a first luminance quagffzation parameter for the first block of video
data and 2 second luminance quantizgfion parameter for the second block of video data;

for each of onc or more clyfominance components, determine a chrominance
quantization parzimeter offset yéluc; '
for each of the one gf more chrominance components, calculate a chrominance
quantization parameter ySed to configure a chrominance component deblocking filter
for the common edgg/based on the first luminance quantization parameter for the first
block of video day4, the second luminance quantization parameter for the second block
of video data, ghd the chrominance quantization parameter otfset value for the
chrominang€ component;
Ar each of the onc or more chrominance components, determine a strength for
locking filter for the common edge based on the chrominance quantization
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 deblocking filter for the commeon edge, the video coder is
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eonfigured to:
calculate an average of the ficst luminance quantization parameter for the
first black of vidco 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 17, wherein, to calculate the ¢hrominangf quantization
parameter used to configure the chrominance component deblockingfhilter for common
the edge, the video coder is configured to calculate:
QpUV ( (QPye+ QPyqo+ 1) /2 + c_gp_offset),
wherein QpUYV comprises a table that specifics valyks of the chrominancc
quantization parameter used to configure the chromin

Yot 1) /2 +c_gp_offset,

¢ component deblocking filter
for the common edge based on values of (QPy s+

wherein ¢_qp offset comprises the chromhance quantization parameter offset
value,

whercin QPyp comprises the first Iyfninance quantization parameter for the first
black of vidco data and QPv,q comprisef the second luminance quantization parameter .
for the second block of video data, g4d

wherein (QPve + QPvotA) /2 comprises the average of the first luminance
quantization parameter for thoflirst block of video data and the s¢cond luminance
quantization parameter fogfhe second block of video data.
19.  The apparaty€ of claim 17, wherein to calculate the chrominance quantization
parameter used tgfconfigure the chrominance component deblocking filter for the
common edggfthe video coder is configured to calculate:

CLig3(0, 51, (QPyp+ QPy o+ 1)/2 +¢_qgp_offset) ),

herein c_qp_offset comprises the chrominance quantization parameter offset

wherein QPyp comprises the first luminancce quantization parameter for the first
block of video data and QP'y,g comprises the second luminance quantization parameter
for the second block of video data, and

wherein (QPyp+ QPy o+ 1) /2 comprises the average of the first luminance

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

20.  Theapparatus 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 configupd to at
least one of

apply the chrominance quantization parameter offset value to th€ first huninance
quantization parameter for the first block of video data to determine/ first chrominance
quantization parameter for the first block of video data; or

apply the chrominance quantization parumeter offsct yhlue to the second
luminance guantization parameter for the second block of fidec data to determine a

sceond chrominance quantization parameter for the scgfnd block of video data.

22, The apparatus of claim 17, whercin, to dgfermine the strength for the deblocking
filter for the common edge based on the chrophinance quantization parameter used to
configure the chrominance component defocking filter for the common edge, the video
coder is configured to determine a t, pgfameter based on the chrominance quantization
parameter, whercin the t. parametepds applied in a clipping operation of the deblocking
filter.

23.  The apparatus of g/iim 17,

wherein the chpfminance quantization parameter offset value comprises a
picture-leve] chromphance quantization parameter offset value associated with all video
blocks within a gfcture, the picture comprising one or more slices,

whergh the videa coder is further configured to, for each of the one or more
chrominag€e components, determine a slice-level chrominance quantization parameter
offsct ylue associated with all video blocks within one of the slices, and

wherein, to calculate the chrominance quantization parameter used to configure

¢ chrominance component deblocking filter for the common cdge, the videa coder 1s

further configured to calculate the chrominance quantization parameter based on the
first liminance 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 chrominance quantization parameter offset value for the chrominance

component,

24, The apparatus of claim 23, wherein, to calculate the chrominance quantizati
parameter used to configurc the chrominance component deblocking filter for th
common edge, the video coder is configured to caleulate:

QpUV ((QPyp+ QPy o+ 1)/2 + c_gp_offset + slice_qp_delta_c),

wherein QpUV compriscs a table that specifies values of the ¢
quantization parameter used to configure the chrominance componepft deblocking filter
for the common edge based on values of (QPyp+ QPyv o+ 1)/2 +£_qp_offsct +
slice_gp_dclta_c),

whercin ¢_qp_offset comprises the pictuce-level chybminance quantization
parameter offsct value,

wherein slice_qp_delta_c comprises the slicgflevel chrominance quantization
parameter offset value,

wherein QPy p comprises the first lumpfiance quantization parameter for the first
block of video data and QPyq comprises € second luminance quantization parametér
for the second block of video data, and

wherein (QPy,p+ QPyv o+ 1)/2 comptises an average of the first luminance
quantization paramcter for the fipft block of video data and the second luminance
quantization parameter for thefsecond block of video data,
25.  The apparatus gfclaim 23,
wherein the first block of video data is within a first one of the slices associated
with a first shiceJével chrominance quantization parameter offset value, and the second

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

antization parameter offset value and the second slice-leve! chrominance 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
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with a first slice-level chrominance quantization parameter offset value, and the sccond
black of vidco data is within a sccond one of the slices associated with a second slicc-
level chrominance quantization parameter offsct value, and

wherein, to determine the slice-level chrominance quantization paramcter Affset
value, the video coder is configured to determine an average of the first slice-
chrominance quantization parameter offset value and the second slice-leve

chrominance quantization paramcter offset value,

27.  Theapparatus of claim 23, wherein the first block of videg/data is within a first
one of the slices associated with a first slice-level chrominancy/quantization parameter
offset value, and the second block of video data is within a#econd one of the slices
associated with a second slicc-level chrominance quantjfation parameter offset value,
and whercin, to calculate the chrominance guantizatifn parameter used to configure the
chrominance component deblocking filter for the fommon cdge, the video coder is
configured to calculate:

QpUV ((QPv,s+slice_qp_delta P QPy o+ slice gp_delta Q+1)/2+ ;
c_qp_offset),

wherein QpUV compriscs a tgble that specifies values of the chrominance:
quantization parameter used to gure the chrominance component deblocking filter
alues of ( QPyp+slice_qp_delta P+ QPygq+

slice gp_delta Q% 1)/2 + ¢/qp_offset,

for the common edge based o

whercin ¢_qp_offset comprises the picture-level chrominance quantization
parameter offset val

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

‘whefein slice_qp_delta_Q compriscs the second slice-level chrominance
quantizgfion parameter offset value, and
wherein QPy p comprises the tirst luminance quantization paramneter for the first
bJbck of video data and QPy o comprises the second luminance quantization parameter
tor 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

offsct value, and the second block of video data is within a second one of the slices
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associated with a sceond slice-level chrominance quantization parameter offset value,
and wherein, to calculate the chrominance quantization parameter nsed to configure th
chrominance component deblocking filter for the common edge, the video coder is
configured to calculate:

(QpUV ( QPyp+ c_gp_oftset + slice_gp_delta_P) + QpUV (QPy o+
¢ _gp_offset + slice qp_delta Q)+ 1) /2,

wherein QpUYV comprises a table that specifies values of the chyfminance
quantization parameter used to configure the chrominance componepk deblocking filter
for the common edge based on valucs of QPyp+ ¢_qp_offset + slite gp delta P and
QPygo+ c_gp offset + slice_qp delta Q,

wherein ¢_qp_offset comprises the picture-level chybminance quantization
parameter offset value,

wherein slice qp_delta_P comprises the firsyélice-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 firgf luminance quantization parameter for the first
block of video data and QPv.o comppfses the second laminance quantization parameter

for the sccond block of video dat

29.  The apparatus of ¢Jgfim 23,

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
paramcter used to configure the chrominanee component deblocking filter for the

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

wherein the video coder is further configured to determine one of a profile or
ievel associated with the video data,

wherein, to calculate the chrominance quantization parameter used to confgure
the chrominance component deblocking filter for the common edge based on e first
luminance quantization parameter for the first block of video data, the secgfld luminance
quantization parameter for the second block of video data, the picturc-]
chrominance quantization parameter offset value for the chrominangf eomponent, and
the slice-level chrominance quantization parameter offset value fpf the chrominance
component, the video coder is configured to determine whethgf either of the picture-
level chrominance quantization parameter offset value andfhe slice-level chraminance
quantization paramcter offset valuc are used to calculatythe chrominance quantization
parameter used to configure the chrominance compgfent deblocking filter for the
commen edge based on the profile or level,
31. . Theapparatus of claim 17, wherein#he video coder comprises a video decoder
configured to decode the first.block of ydeo data and the second block of video data for

presentation of the video data to a ugfr.

wherein the video ghder comprises a video encoder configured to apply the

deblocking filter for in-J0op filtering of the video data prior to storage in a reference

picture list.

33, The apfraratus of claim 17, wherein the apparatus comprises at least one of*
tegrated circuit;
A microprocessor; and

2 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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means for determining a first fuminance 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 ¢ach of one or more chrominance components, determining
chrominance quantization parameter offset value;

means for, for each of the onc or more chrominancc components, calfulating a
chrominance quantization parameter used to configure a chrominance copfponent
dcblocking filter for the common edge based on the first luminance quéntization
parameter for the first block of video data, the sccond luminance itization parameter
for the second block of video data, and the chrominance quantizftion parameter offset
value for the chrominance component;

means for, for cach of the one or more chrominang® components, determining a
strength for the deblocking filter for the common edge/based on the chrominance
quantization parameter used to configure the chromyfiance component deblocking filter
for the common edge; and

means for, for each of the onc or mogf chrominance components, appiying the
deblocking filter according to the determjpfed strength to.deblock the common edge,

wherein the means for calculatjfhy the chrominance quantization parameter used
to configure the chrominance compénent deblocking filter for the common edge
COMpPUiNes;

means for calglQlating an average of the first luminance quantization

parameter for the Frst block of video data and the second luminance
quantization pgfameter for the second block of video data: and
for applying the chrominance quantization parameter offset value

to the avghage.

apparatus of claim 34, wherein the means for calculating the chrominance
tion parameter used to configure the chrominance component deblocking filter
for fie common edge comprises means for calculating:

QpUV ((QPyp+ QPyq+ 1)} /2 + ¢ qp offset ),

wherein QpUV comprises a table that specifies values for the chrominanes
quantization parameter used to configure the chrominance component deblocking filter
for the common edge based on values of (QPvr+ QPygo+1)/2 +c_qp_offsct,

wherein ¢_qp_offset comprises the chrominance quantization parameter offsct

6.05.2014 22:48:29 - 16.05.2014 22:50:42, This page 3 of 8 was complatad at 16.05.2014 22:49.21

atioryft
7?e,ived at the EPO on May 16, 2014 22:50:42. Page 3of 8

AMENDED SHEET



PCT/US 2013/034 961 - 16-05-14
FROM (FRI)MAY 16 2014 15:28/ST. 15:16/No., 7500000017 P 42

122004W0 Clean Version
60

value,

wherein QPv,p comprises the first luminance quantization parameter for the first
block of video data and QPyq comprises the second luminance quantization paramete
for the second block of video data, and

wherein (QPy + QPy o+ 1) /2 comprises the average of the first lumingfce
quantization parameter for the fiest block of video data and the second lumingfice

quantization parameter for the second block of video data,

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

offset value is signaled in a picture parameter set.

37.  The apparatus of claim 34, wherein the means for getermining a strength fora
deblocking filter for the common edge based on the chydminance quantization
parameter used to configure the chrominance compghent deblocking filter for the
common edge comprises means for determining £ t, parameter hased on the

chrominance quantization parameter, whereip/the t; parameter is applied in a clipping

aperation of the deblocking filter,

38, The apparatus of claim 34,

wherein the chrominancgfquantization parameter offset value comprises a
picture-level chrominance qudntization parameter offset value associated with all video
blocks within a picture, thf picture comprising one or more stices,

the apparatus ffther compriging means for, for each of the one or morte

chrominance compghents, determining a slice-level chrominance guantization

firsyfluminance quantization parameter for the first block of vidco data, the sccond
inance 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.  Thcapparatus 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
block of video data is within a second one of the slices associated with a sccond

level chrominance quantization parameter offset value, and

chrominance quantization parameter offset value,

40.  The apparatus of claim 38,

wherein the first block of video data is within a frst one of the slices assaciated
with a first slice-level chrominance quantization p eter 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 offyét value, and

wherein the means for determining #ie slice-level chrominance quantization
paramecter offset value comprises meangftor determining an average of the first slice-
level chrominance quantization paragheter offset value and the second slice-level

chrominance quantization paramgfer offset value,

41. , storage medinm comprising instructions stoved thereon

fme a first luminance quantization parameter for the first block of video

ond luminance quantization parameter for the second block of video data;

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 luminunce 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 cotnponent;
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for cach of the one or more chrominance components, determine a strength for
the deblocking filter for the commeon cdge based on the chrominance quantization
parameter used to configure a chrominance component deblocking filter for the
cormnmon edge; and
for each of the one or more chrominance components, apply the deblocki

according to the determined strength to deblock the common edge,

for the common edge comprise instructions that cause the processor

calculate an average of the first luminance quantigdtion parameter for the

first block of video data and the second luminance quadtization paramcter for
the second block of video data; and

apply the chrominance quantization pargheter offset value to the

average.

42.  The computer-readable storage mediugf of claim 41, whercin the instructions
that cause the processor to calculate the chyfminance quantization parameter used to
confipure the chromi.nance cotirponent geblocking filter for the common edge comprise:
instructions that cause the processorh caleulate:

QpUV ((QPyp+ QPyotA) /2 + c_gp_offset),

whercin QpUYV comprjfes a table that specifics valucs of the chrominance
quantization parameter usefl to configure the chrominance comporent deblocking filter
for the common edge byfed on values of (QPy,p + QPy o+ 1} /2 +¢_gp_offset,
wherein ¢_qgp/offset comprises the chrominance quantization parameter offset

value,

wherein QpUY ((QPyp + QPy o+ 1) /2 comprises the average of the first
inance 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 offsct value is signaled in a picture parameter set,

atio
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44,  The computer-readable storage medium of claim 41, whercin the instructions
that causc a processor to determine a strength for a deblocking filter for the com
edge based on the chrominance quantization parameter used to configure the
chrominance component deblocking filter for the common edge comprisc igétructions
that cause the processor to determine a t, parameter based on the chromi
quantization parameter, wherein the t, parameter is applied in a clippjfg operation of the
deblocking fiiter,

45.  The computer-readable storage medium of ¢laim 41

wherein the chrominance quantization parameter$ffset value comprises a
picture-level chrominance quantization parameter offy€t value associated with all video
blocks within a picture, the picture comprising ong/or more slices,

the medium further comprising instructyfns that cause the processor to, for cach
of the one or more chrominance componenty/ determine a slice-level chrominance
quantization parameter offset value assogfated with all video blocks within one of the
slices, and

wherein the instructions thyf cause the processor to calculate the chfominance
quantization parameter used to gonfigure the chrominance component deblocking filter
for the common edge compghe instructions that cause the processor to calculate the
chrominance quantizatioff parameter based on the first luminance quantization
parameter for the firsyblock of video data, the second luminance quantization parameter
for the sccond blogk of video data, the picture-level chrominance quantization
parameter offsgfvalue for the chrominance component, and the slice-lcvel chrominance

quantization/barameter offset value for the chrominance component,

e computer~readablé storage medium of claim 435,
wherein the first block of video data is within a first one of the slices associated
ith a first slice-level chrominance guantization parameter offset value, and the sceond
block of video data is within a second one of the slices associated with a sccond slice-
level chrominance quantization parameter offsct value, and

wherein the instruclions 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 chrominance quantization parameter offsct 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 asgbciated
with a first slice-level chrominance quantization parameter offsst value, andghe second
block of video data is within 2 sccond one of the slices associated with afecond slice-
level chrominance quantization parameter offset value, and

wherein the instructions that cause the processor to determjfle the slice-level
chrominance quantization parameter offsct value comprise instpictions that causc the
processor to determine an average of the first slice-lovel chrgminance quantization

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

offset value,

Yleived at the EPO on May 16, 2014 22:50:42. Page 8 of 8

/at{o(w.os.zom 22:48:29 - 16.05.2014 22:50:42. This page 8 of 8 was completed at 16.05,2014 22:50:42
AMENDED SHEET



46

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 ((QPyp+ QPygo+ 1} /2 +c _gp offset),

wherein QpUYV 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 (QPyp+ QPy o+ 1) /2 + ¢ _gp_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 g comprises the second luminance quantization parameter for the
second block of video data, and

wherein (QPyp+ QPy o+ 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, (QPyp+ QPy ot 1)22 +¢_gp_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 g comprises the second luminance quantization parameter for the
second block of video data, and

wherein (QPyp+ QPy o+ 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 determine a second

chrominance gquantization 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 lJuminance 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 ((QPyp+ QPy o+ 1)/2 +¢_gp offset + slice gp delta_c),

wherein QpUYV 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 (QPyp+ QPy o+ 1)/2 + ¢ _qp_offset + slice_gp_delta c,

wherein ¢_qp_offset comprises the picture-level chrominance quantization parameter
offset value,

wherein slice_gp_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 g comprises the second luminance quantization parameter for the
second block of video data, and

wherein (QPyp+ QPy g+ 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.

Clain 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 (( QPyp+slice_gp delta P+ QPy+slice gp delta Q+ 1)/2 + ¢_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_gp_delta P+ QPy o+ slice gp delta Q
+1)/2 + c_qp_offset,

wherein ¢_qp_offset comprises the picture-level chrominance quantization parameter

offset value,
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wherein slice_gp_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 g 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 (QPyp+c_gp_offset + slice_qp_delta_P) + QpUV ( QPy o+ c_qgp_offset +
slice gp delta Q)+ 1)/2,

wherein QpUYV 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 o+
¢_gp_offset + slice_qp_delta Q,

wherein ¢_qp_offset comprises the picture-level chrominance quantization parameter
offset value,

wherein slice_gp_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 g 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.



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 ((QPyp+ QPyq+1)/2 +c_gp_offset),

wherein QpUYV 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+ QPyq+ 1) /2 + ¢ _qp_offset,

wherein ¢_qp_offset comprises the chrominance quantization parameter offset value,

wherein QPvy p comprises the first [uminance quantization parameter for the first block
of the video data and QPy g comprises the second luminance quantization parameter for the
second block of the video data, and

wherein (QPyp+ QPy o+ 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, (QPyp+ QPy ot 1)/2 + c_qp_offset) ),

wherein ¢_qp_offset comprises the chrominance quantization parameter offset value,

wherein QPy p comprises the first lnuminance quantization parameter for the first block
of the video data and QPy g comprises the second luminance quantization parameter for the
second block of the video data, and

wherein (QPyp+ QPy o+ 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 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 ((QPyp+ QPyo+ 1)/2 +¢c_gp offset +slice gp_delta c),

wherein QpUYV 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+ QPy o+ 1)/2 + ¢_qp offset +
slice_gp _delta_c),

wherein ¢_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 the video data and QPy g comprises the second luminance quantization parameter for the
second block of the video data, and

wherein (QPyp+ QPy g+ 1) /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 determine the slice-level chrominance quantization parameter offset
value, the video coder is configured to determine 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 (( QPyp+slice_gp delta P+ QPyg+slice gp delta Q+ 1)/2 + ¢ _qp_offset),

wherein QpUYV comprises a table that specifies values of the chrominance
quantization parameter used to configure the chrominance component deblocking fiiter for
the common edge based on values of ( QPvp + slice_qp_delta P + QPy o+
slice qp_delta Q+ 1)/2 + ¢ _gp_offset,

wherein ¢_qp_offset comprises the picture-level chrominance quantization parameter
offset value,

wherein slice_gp delta P comprises the first slice-level chrominance quantization
parameter offset value,

wherein slice_gp_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 o 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 (QPypr+c_qp offset + slice_qp_delta P) + QpUV ( QPy o+ c_qp_offset +
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slice_gp delta Q)+ 1)/2,

wherein QpUYV 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 g+
c_gqp_offset +slice qp _delta Q,

wherein ¢_qp_offset comprises the picture-level chrominance guantization parameter
offset value,

wherein slice_gp_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 QPv p comprises the first luminance quantization parameter for the first block
of the video data and QPy g 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 picturein 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 cormnmunication 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 [uminance 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
compornent;
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 ((QPyp+ QPyo+ 1) /2 + c_gp_offset ),

wherein QpUYV 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+ QPyo+ 1) /2 + ¢_gp_offset,

wherein ¢_gp_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 g comprises the second luminance quantization parameter for the
second block of video data, and

wherein (QPyp+ QPy o+ 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.
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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 chrominance 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 1s 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 ((QPyp+ QPyo+ 1) /2 +c_qp_offset ),

wherein QpUYV 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 (QPvp + QPy o+ 1) /2 + ¢_qp_offset,

wherein ¢_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 QPvy g comprises the second luminance quantization parameter for the
second block of video data, and

wherein QpUV { (QPyp + QPv o+ 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 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 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.



