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Amended Set of Claims 1 to 48

1. A method for coding video data, the methed comprising; _
coding samplcs of a block of video data using quantized pulse code
according to an output bit-depth, whercin the samples of the block of vid havea
bit-depth different than the output bit-depth 96 as to introduce loss to
2 The method of claim 1, wherein coding samples of the blog  of video data using

guantized pulse code modulation according to an output bit-d comprises;
quantizing the samples of the block of video data acding to a quantization
step defining an amount of quantization to produce the oyt fout bit-depth; and

pulse code modulating the quantized samples. /
3. The method of claim 2, wherein the outp bit-depth is a definable parameter,
4, The method of claim 3, fusther comprising:
selecting the quantization step fof ‘the quantized samples to define the output bit-
depth. /
5. The method of ¢laim 4, herein selecting the quantization step comprises
selecting the quantization steff based on one or more characteristics of the video data.
0. The method of glaim 2, wherein quantizing the samples of the block of video
data according to a gliantization step comprises a number of right shifts of the samples
of the block of vigleo data, wherein the number of right shifts is based on the

P method of claim 1, wherein coding samples of a block of video data using
quantjfed pulse code modulation comprises:
' quantizing samples of multiple blocks of video data according to a common

glantization step; and
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pulse code modulating the quantized samples in the multiple blocks of videgd
data. /

8. The method of claim 1, wherein coding samples of a block of videy using
quantized pulse code modulation comprises: '

quantizing samples of 4 first block of video data according tg A first quantization
step; 4

quaniizing samples of a second block of video data acg 4 ing to a second

including thy

element,

#13. A method for decoding a coded block of video data, the method comprising:
« decoding sampies of the coded block of video data that have been encoded with
guaniized pulse code modulation according to an output bit-depth, wherein the samples
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of the block of video data have a bit-depth different than the output bit-depiti so as i
introduce loss to the samples.

14.  Themethed of claim 13, wherein decoding samples of a block of vid
according to an output bit-depth comprises. y '.
decoding the samples of the coded block of video data using pfl
demedulation; and
inverse quantizing the decoded samples according io a g fa
15,  Themethod of claim 14, wherein the quantization is based on the output
bit-depth. '

16.  Themethod of claim 15, wherein invcrsntizing the decoded samples

comprises: _ '.
inverse quantizing the decoded sa according to the quantization step and a

rounding offset.

17,  The method of claim 16, fiyfther comprising:

receiving at least one of output bit-depth, the quantization step and the

rounding offset from an encgfled bitstream that includes the coded block of video data.

18.  The method of Aaim 14, further comprising;

fic block of video data have a bit-depth different than the output bit-depth so as to
fntroduce loss to the samples.

20,  The apparatus of claim 19, wherein the video encoding unit comprises:
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a quantization unit configured to quantize the sampies of the block of video
according to & quantization step defining an amount of quantization to produce thef f
outpt bit-depth; and

a modulation unit configured to code the quantized samples using pyjé
modulation. f

21.  The spparatus of claim 20, wherein the output bit-depth is fefinable parameter,

22.  The apparatus of claim 21, wherein the video coding yfiit is further configured to
select the quantization step for the quantized samples to dgfine the output bit-depth.

23, The apparatus of claim 22, whercin the vide ot coding unit 15 configured to
scleet the quantization step based on one or more g haracteristics of the video data,
e quantization unit is configured to

ide 'data using a number of right shifts of the
Wrein the number of right shifts is based on the

24.  The apparatus of ¢laim 20, whercin

3 uantization unit configured to quantize samples of a first block of video data
accopfing to a first quantization step and to quantize samples of a second block of video
§F

a according to a second quantization step different from the first quantization step;

a modulation unit configured Lo code the quantized samples in the first and

second blocks of video data using pulse code modalation.
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27.  The apparatus of claim 26, wherein the video encoding unit is further conffeurcd
to represent the first quantization step and the second quantization step as deltgfvalues
relative to a basc quantization step. “

28.  The apparatus of ¢claim 19, wherein the video encoding unit isfurther configured
to generate an indication of the output bit-depth and to inclwde the fhdication in an
encoded bitstream.

29.  Theapparatus of claim 28, wherein the video encoding unit is further configured
include the indication of the output bit-depth in a sequg ce header as a syntax element,

30.  The apparatus of ¢laim 28, wherein the vig o encoding unit is further configure
include an indication of a round offset in an egfoded bitstrcam that includes the coded
block of video data. '

31.  Anapparatus configured to d ode a coded block of video data, the apparatus
comprising: #

a video decoding unit cgf gured to decode samples of the coded block of video
data that have been encoded# th quantized pulse code modulation according to an
output bit-depth, whereinft e samples of the block of video data have a bit-depth
different than the outpy bit—dc:pth 50 as to introduce loss to the samples.

32.  The appgfhtus of claim 31, wherein the video decoding unit comprises:
ade duiauon unit configured to decode the samples of the coded block of
video data smg pulse code demodulation; and
=j inverse quantization unit configure to inverse quantlze the decoded samples

acCOR ng toa quantzauon step.

#33. The apparatus of claim 32, wherein the quantization step is based on the output
bit-depth.
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34.  The apparatus of claim 33, wherein the inverse quantization unit is further g /
configured to inverse quantize the decoded samples according to the quantizationicp
and a rounding offset.
35,  The apparatus of claim 34, wherein the video decoding unit is r configured
to receive at least one of the output bit-depth, the quantization step a

offset from an encoded bitstream that includes the coded block of fleo data,

'the rounding

36.  The apparatus of ¢laim 32, wherein the video decodi is further configured

to determine the quantization step based on one or more ' acteristics of the coded

block of video data.

37.  An apparatus configured to code video daj apparatus comprising:
means for quantizing the samples of a -- of video data according to a

quantization step defining an amount of quyg fization to produce the output bit-depth,

'data have a bit-depth different than the output

bit-depth so as to introduce loss to th ples; and

wherein the samples of the block of videg/

means for pulse code modu] ng the quantized samples.
38.  The apparatus of clair 7, further comprising:
means for generatig ;" an indication of the cutput bit-depth and including the
indication of the outputMit-depth in a sequence header as a clement.

39.  Anappary é: configured to decode a coded block of video data, the apparatus
comprising:
oy for decoding samples of the coded block of video data using pulse code
demoduly mn; and

fmeans for inverse quantizing the decoded samples according to a quantization
; hercin the samples of the block of video data have a bit-depth different than an
: bit-depth of the samples so as to introduce loss tv the samples.
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40,  The apparatus of claim 39, wherein the quantization step is based on the outpyf
bit-depth.

41,  The apparatus of claim 39, further comprising:

means for receiving at least one of the output bit-depth, the quan 2 tion step end
the rounding offset from an encoded bitstream that includes the coded Mlock of video
data. '.
42, A computer program product comprising a computer-g fadable storage mediom
having stored thereon instructions that, when executed, cayf e a processor of a device for
coding video to: "

code samples of a block of video data using gf tized pulse code modulation
accotding to an output bit-depth, wherein the samp fes of the block of video data have a
bit-depth different than the output bit-depth so # ‘to introduce loss to the samiples.
43.  The computer program product of£laim 42, wherein the instructions to code
samples of a block of video data usingfuantized pulse code modulation according to an
output bit-depth comprise instructig 4 to:
quantize the samples of £ vlock of videa data according to a quantization step
defining an amount of quantiinn to produce the output bit-depth; and
ron o of g fon o rodoes e

44.  The computey mgram product of claim 42, further causing a processor to:
generate agfindication of the output bit-depth and including the indication of the

output bit-deptl fin a sequence headet as a gyntax element.

45,

havin

{omputer program product comprising a computer-readuble storage medium
fstored thereon instructions that, when executed, cause g processuor of a device for
2 fding a coded block of video data to:

decode samples of the coded block of video data that have been encoded with

/ quantized pulse code mudulation according to an output bit-depth, wherein the samples

1010-781 WO

-ation: 08.08,

12 23:49:38 - 09.08.2012 23:54 11, This page 25 of AMENDED SHEET 2572233402

Receiveg/at the EPO on Aug 09, 2012 23:54:11. Page 25 of 28
7/8

09-08-2012



Printed: 08-05-2013 CLMSPAMD, PCT/US 2012/023 497: A

FROH

(THAUG 9 2012 16:39/ST. 16134/No. 7500000767 P 26 4
PCT/US 2012/023 497 - 09-08-2412

111220W0 Clean Version

37

of thé block of video data have a bit-depth different than the output bit-depth so as tof

introduce loss to the samples,

46.  The computer program product of claim 45, wherein the instructions fo decode
samples of a block of video data according to an output bit-depth comprigh instructions
to:

decode the szmples of the coded block of video data using pfllse code

demodulation; and

inverse quantize the decoded samples according to a gflantization step.

47, The computer program product of claim 45, wheg fein the quantization step is

based on the output bit-depth,

48.  The computer program product of clairg 5, further causing o processor to:

receive at least onc of the output bit 4 pth, the quantization step and the

rounding offset from an encoded bitstreag { that includes the coded blogk of video data.
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Claims

I. A method for encoding video data, the method comprising:

encoding at least one block of a frame of video data using intra-prediction relative
to a first other block of the frame of video data; and

encoding samples of one or more second other blocks of the frame of video data
using quantized pulse code modulation according to an output bit-depth, wherein
encoding the samples is performed without any frequency domain transformation of the
samples, and wherein the samples of the one or more second other blocks of video data

have a bit-depth different than the output bit-depth so as to introduce loss to the samples.

2. The method of claim 1, wherein encoding samples of the one or more second
other blocks of video data using quantized pulse code modulation according to the output
bit-depth comprises:

quantizing the samples of the one or more second other blocks of video data
according to a quantization step defining an amount of quantization to produce the output
bit-depth; and

pulse code modulating the quantized samples.

3. The method of claim 2, wherein the output bit-depth is a definable parameter.

4. The method of claim 3, further comprising:

selecting the quantization step for the quantized samples to define the output bit-
depth.

5. The method of claim 4, wherein selecting the quantization step comprises

selecting the quantization step based on one or more characteristics of the video data.

6. The method of claim 2, wherein quantizing the samples of the one or more second
other blocks of video data according to the quantization step comprises a number of right
shifts of the samples of the one or more second other blocks of video data, wherein the

number of right shifts is based on the quantization step.

7. The method of claim 1, wherein encoding samples of the one or more second
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other blocks of video data using quantized pulse code modulation comprises:
quantizing samples of multiple blocks of the one or more second other blocks of
video data according to a common quantization step; and

pulse code modulating the quantized samples in the multiple blocks of video data.

8. The method of claim 1, wherein encoding samples of the one or more second
other blocks of video data using quantized pulse code modulation comprises:

quantizing samples of a first block of the one or more second other blocks of
video data according to a first quantization step;

quantizing samples of a second block of the one or more second other blocks of
video data according to a second quantization step different from the first quantization
step; and

pulse code modulating the quantized samples in the first and second blocks of

video data.

9. The method of claim 8§, further comprising:
representing the first quantization step and the second quantization step as delta

values relative to a base quantization step.

10.  The method of claim 1, further comprising:

generating an indication of the output bit-depth and including the indication in an

encoded bitstream.

11.  The method of claim 10, further comprising:

including the indication of the output bit-depth in a sequence header as a syntax

element.

12. The method of claim 10, further comprising:
including an indication of a round offset in an encoded bitstream that includes the

encoded one or more second other blocks of video data.

13. A method for decoding video data, the method comprising:
decoding at least one block of a frame of video data using intra-prediction relative

to a first other block of the frame of video data; and
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decoding samples of one or more second other blocks of the frame of video data
that have been encoded with quantized pulse code modulation according to an output bit-
depth to create decoded samples, wherein decoding the samples is performed without any

frequency domain transformation of the decoded samples, and wherein the decoded

samples have a bit-depth different than the output bit-depth.

14.  The method of claim 13, wherein decoding samples of the one or more second
other blocks of video data according to the output bit-depth comprises:

decoding the samples of the one or more second other blocks of video data using
pulse code demodulation; and

inverse quantizing the decoded samples according to a quantization step.

15. The method of claim 14, wherein the quantization step is based on the output

bit-depth.

16. The method of claim 15, wherein inverse quantizing the decoded samples
comprises:
inverse quantizing the decoded samples according to the quantization step and a

rounding offset.

17. The method of claim 13, further comprising:

receiving the output bit-depth in an encoded bitstream that includes the frame of

video data.

18. The method of claim 14, further comprising:

determining the quantization step based on one or more characteristics of the

frame of video data.

19. An apparatus configured to encode video data, the apparatus comprising:
a memory configured to store video data; and
a video encoding unit configured to:
encode at least one block of a frame of the video data using intra-

prediction relative to a first other block of the frame of video data; and
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encode samples of one or more second other blocks of the frame of video
data using quantized pulse code modulation according to an output bit-depth,
wherein encoding the samples is performed without any frequency domain
transformation of the samples, and wherein the samples of the one or more second
other blocks of video data have a bit-depth different than the output bit-depth so as

to introduce loss to the samples.

20.  The apparatus of claim 19, wherein the video encoding unit comprises:

a quantization unit configured to quantize the samples of the one or more second
other blocks of video data according to a quantization step defining an amount of
quantization to produce the output bit-depth; and

a modulation unit configured to code the quantized samples using pulse code

modulation.

21.  The apparatus of claim 20, wherein the output bit-depth is a definable parameter.

22.  The apparatus of claim 21, wherein the video encoding unit is further configured

to select the quantization step for the quantized samples to define the output bit-depth.

23. The apparatus of claim 22, wherein the video encoding unit is configured to select

the quantization step based on one or more characteristics of the video data.

24, The apparatus of claim 20, wherein the quantization unit is configured to quantize
the samples of the one or more second other blocks of video data using a number of right
shifts of the samples of the one or more second other blocks of video data, wherein the

number of right shifts is based on the quantization step.

25.  The apparatus of claim 19, wherein the video encoding unit comprises:

a quantization unit configured to quantize samples of multiple blocks of the one or
more second other blocks of video data according to a common quantization step; and

a modulation unit configured to code the quantized samples using pulse code

modulation in the multiple blocks of video data.

26.  The apparatus of claim 19, wherein the video encoding unit comprises:
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a quantization unit configured to quantize samples of a first block of the one or
more second other blocks of video data according to a first quantization step and to
guantize samples of a second block of the one or more second other blocks of video data
according to a second quantization step different from the first quantization step; and

a modulation unit configured to code the quantized samples in the first and second

blocks of video data using pulse code modulation.

27.  The apparatus of claim 26, wherein the video encoding unit is further configured
to represent the first quantization step and the second quantization step as delta values

relative to a base quantization step.

28. The apparatus of claim 19, wherein the video encoding unit is further configured
to generate an indication of the output bit-depth and to include the indication in an

encoded bitstream.

29, The apparatus of claim 28, wherein the video encoding unit is further configured

mclude the indication of the output bit-depth in a sequence header as a syntax element.

30.  The apparatus of claim 28, wherein the video encoding unit is further configure
include an indication of a round offset in an encoded bitstream that includes the encoded

one or more second other blocks of video data.

31.  An apparatus configured to decode video data, the apparatus comprising:

a memory configured to store video data; and
a video decoding umit configured to:

decode at least one block of a frame of the video data using intra-
prediction relative to a first other block of the frame of video data; and

decode samples of one or more second other blocks of the frame of video
data that have been encoded with quantized pulse code modulation according to
an output bit-depth to create decoded samples, wherein decoding the samples 1s
performed without any frequency domain transformation of the samples, and

wherein the decoded samples have a bit-depth different than the output bit-depth.

32.  The apparatus of claim 31, wherein the video decoding unit comprises:
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a demodulation unit configured to decode the samples of the one or more second
other blocks of video data using pulse code demodulation; and
an inverse quantization unit configure to inverse quantize the decoded samples

according to a quantization step.

33. The apparatus of claim 32, wherein the quantization step is based on the output
bit-depth.
34.  The apparatus of claim 33, wherein the inverse quantization unit is further

configured to inverse quantize the decoded samples according to the quantization step and

a rounding offset.

35. The apparatus of claim 31, wherein the video decoding unit is further configured

to receive the output bit-depth in an encoded bitstream that includes the frame of video

data.

36. The apparatus of claim 32, wherein the video decoding unit is further configured
to determine the quantization step based on one or more characteristics of the one or more

second other blocks of video data.

37.  An apparatus configured to encode video data, the apparatus comprising:

means for encoding at least one block of a frame of video data using intra-
prediction relative to a first other block of the frame of video data; and

means for encoding samples of one or more second other blocks of the frame of
video data using quantized pulse code modulation according to an output bit-depth,
wherein encoding the samples is performed without any frequency domain transformation
of the samples, and wherein the samples of the one or more second other blocks of video
data have a bit-depth different than the output bit-depth so as to introduce loss to the

samples.

38. The apparatus of claim 37, further comprising:
means for generating an indication of the output bit-depth and including the

indication of the output bit-depth in a sequence header as a syntax element.
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39.  An apparatus configured to decode video data, the apparatus comprising:

means for decoding at least one block of a frame of video data using intra-
prediction relative to a first other block of the frame of video data; and

means for decoding samples of one or more second other blocks of the frame of
video data that have been encoded with quantized pulse code modulation according to an
output bit-depth to create decoded samples, wherein decoding the samples is performed
without any frequency domain transformation of the samples, and wherein the decoded

samples have a bit-depth different than the output bit-depth.

40.  The apparatus of claim 39, further comprising:
means for receiving the output bit-depth in an encoded bitstream that includes the

frame of video data.

41. A non-transitory computer-readable storage medium having stored thereon
instructions that, when executed, cause one or more processors of a device for encoding
video to:

encode at least one block of a frame of video data using intra-prediction relative to
a first other block of the frame of video data; and

encode samples of one or more second other blocks of the frame of video data
using quantized pulse code modulation according to an output bit-depth, wherein
encoding the samples is performed without any frequency domain transformation of the
samples, and wherein the samples of the one or more second other blocks of video data

have a bit-depth different than the output bit-depth so as to introduce loss to the samples.

42.  The non-transitory computer-readable storage medium of claim 41, wherein the
instructions to encode samples of the one or more second other blocks of video data using
quantized pulse code modulation according to an output bit-depth comprise instructions
to:

quantize the samples of the one or more second other blocks of video data
according to a quantization step defining an amount of quantization to produce the output
bit-depth; and

pulse code modulate the quantized samples.

43.  The non-transitory computer-readable storage medium of claim 41, further



causing a processor to:
generate an indication of the output bit-depth and including the indication of the

output bit-depth in a sequence header as a syntax element.

44. A non-transitory computer-readable storage medium having stored thereon
instructions that, when executed, cause one or more processors of a device for decoding
video data to:

decode at least one block of a frame of video data using intra-prediction relative to
a first other block of the frame of video data; and

decode samples of one or more second other blocks of the frame of video data that
have been encoded with quantized pulse code modulation according to an output bit-
depth to create decoded samples, wherein decoding the samples is performed without any
frequency domain transformation of the samples, and wherein the decoded samples have

a bit-depth different than the output bit-depth.

45. The non-transitory computer-readable storage medium of claim 44, wherein the
instructions to decode samples of the one or more second other blocks of video data
according to an output bit-depth comprise instructions to:

decode the samples of the one or more second other blocks of video data using
pulse code demodulation; and

inverse quantize the decoded samples according to a quantization step.

46.  The non-transitory computer-readable storage medium of claim 44, wherein the

quantization step is based on the output bit-depth.

47. The non-transitory computer-readable storage medium of claim 44, the
instructions further causing a processor to:
receive the output bit-depth in an encoded bitstream that includes the frame of

video data.



