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Amazon.com, Inc. and Amazon.com Services, LLC (collectively, “Amazon”) directly and indirectly infringe at least claim 19
of US 11,805,267 (the “’267 Patent”). Amazon directly infringes, contributes to the infringement of, and/or induces infringement of the
’267 Patent by making, using, selling, offering for sale, and/or importing into the United States the Accused Products that are covered
by at least claim 19 of the 267 Patent. The Accused Products are devices with graphics processing units that decode H.265-compliant
video. For example, the Amazon Fire Max 11 Tablet (“Fire Max 11”) is a representative product for other Amazon devices that decode
H.265-compliant video.

The Fire Max 11 contains at least one video decoder that helps decode H.265-compliant video.! While evidence from the Fire
Max 11 is specifically charted herein, the evidence and contentions charted herein apply equally to the other Amazon Accused Products
that decode H.265-compliant video.

No part of this exemplary chart construes, or is intended to construe, the specification, file history, or claims of the 267 patent.
Moreover, this exemplary chart does not limit, and is not intended to limit, Nokia’s infringement positions or contentions.

The following infringement chart includes exemplary citations to ITU-T Rec. H.265 (12/2016) High efficiency video coding
(available at https://www.itu.int/rec/T-REC-H.265-201612-S/en) (the “H.265 Standard”). The cited functionality has been included in
editions of the H.265 Standard since April 2013 and remains in current editions of the H.265 Standard. Any Amazon device that includes
a decoder that practices the functionality in any of these editions of the H.265 Standard (“H.265 Decoder”) practices at least claim 19
of the *267 Patent.

Nokia contends each of the following limitations is met literally, and, to the extent a limitation is not met literally, it is met under
the doctrine of equivalents. 2

! See, e.g., https://developer.amazon.com/docs/fire-tablets/ft-device-specifications-firehd-models.html

2 This claim chart is based on the information currently available to Nokia and is intended to be exemplary in nature. Nokia reserves all rights to update and
elaborate its infringement positions, including as Nokia obtains additional information during the course of discovery.
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19. [A] A method for Each of the Accused Products, such as the Fire Max 11, includes at least one H.265 Decoder that performs

decoding a block of pixels a method for decoding a block of pixels.

the method comprising: For example, and without limitation, the Fire Max 11 includes an ARM G57 MC2 graphics processing unit.
2
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Source: https://developer.amazon.com/docs/fire-tablets/ft-device-specifications-firehd-models.html
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Source: https://developer.amazon.com/docs/fire-tablets/ft-device-specifications-firehd-models.html

Mali-G57 MC2 @ 950 MHz GPU specifications
General Info

lame Mali-G57 MC2

Freguency 950 MHz

Cores 2

Process 16 nm

GFLOPs FP32 (Single Precision) 488 GFLOPs

Triangle Fillrate 358 MT/s

Pixel Fillrate 6.1 GR/s

Release date 2020-07-01

Display

DirectX 11

Video encoding/decoding AVC:Decode
WC-1:Decode

YP3:Decode & Encode

h2e4:Decode & Encode

JPEG:Decode & Encode

AV1:Mo

VP8:Decode & Encode

h2e5/HEVC (10 bit):Decode & Encode
h2e5/HEVC (8 bit):Decode & Encode

Source: https://chipguider.com/? gpu=mali-257-mc2-950-mhz
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For example, and without limitation, the H.265 Standard specifies the following regarding the decoding
process. Each H.265 Decoder in the Accused Products performs a method comprising the limitations below.

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply:

3.12 bitstream: A sequence of bits, in the form of a NAL unit stream or a byte stream, that forms the representation
of coded pictures and associated data forming one or more coded video sequences (CFSs).

341 decoder: An embodiment of a decoding process.

3.44 decoding process: The process specified in this Specification that reads a bitstream and derives decoded pictures

from it.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 4-7.

[B] determining, for a current
block, a first reference block,
a first reference block based
on a first motion vector and a
second reference block based
on a second motion vector,
wherein the pixels of the
current block, the first
reference block, and the
second reference block have
values with a first precision;

Each of the Accused Products, such as the Fire Max 11, includes at least one H.265 Decoder that perform a
method for decoding video comprising determining, for a current block, a first reference block, a first
reference block based on a first motion vector and a second reference block based on a second motion vector,
wherein the pixels of the current block, the first reference block, and the second reference block have values
with a first precision.

Each H.265 Decoder in the Accused Products performs a method for decoding video comprising
determining, for a current block, a first reference block, a first reference block based on a first motion vector
and a second reference block based on a second motion vector, wherein the pixels of the current block, the
first reference block, and the second reference block have values with a first precision, corresponding to the
decoding process specified by the H.265 Standard. For example, as sown below, a “bi-predictive (B) slice”
is decoded using intra or inter prediction with at most two motion vectors and reference indices to predict
the sample values of each block. The following specifications provide further evidence of how each H.265
Decoder implemented in each of the Accused Products operates:

5
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3

Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply:

3.11

3.12

341

3.44

3.63

3.64

3.65
3.66

3.69

bi-predictive (B) slice: A slice that is decoded using intra prediction or using inter prediction with at most two
motion vectors and reference indices to predict the sample values of each block.

bitstream: A sequence of bits, in the form of a NAL wnit stream or a byte stream, that forms the representation
of coded pictures and associated data forming one or more coded video sequences (CFSs).

decoder: An embodiment of a decoding process.

decoding process: The process specified in this Specification that reads a bitstream and derives decoded pictures
from it.

inter coding: Coding of a coding block. slice. or picture that uses inter prediction.

inter prediction: A prediction derived in a manner that is dependent on data elements (e.g.. sample values or
motion vectors) of one or more reference pictures.

NOTE — A prediction from a reference picture that is the current picture itself is also inter prediction.
intra coding: Coding of a coding block, slice, or picture that uses intra prediction.

intra prediction: A prediction derived from only data elements (e.g.. sample values) of the same decoded slice
without referring to a reference pictire.

intra (I) slice: A slice that is decoded using intra prediction only.
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3.76 list 0 (list 1) motion vector: A motion vector associated with a reference index pomting to reference picture
list O (list 1).
3.77 list 0 (list 1) prediction: Infer prediction of the content of a slice using a reference index pointing into reference

picture list 0 (list 1).

3.82 motion vector: A two-dimensional vector used for inter prediction that provides an offset from the coordinates
in the decoded picture to the coordinates in a reference picture.

3.100 prediction: An embodiment of the prediction process.
3.101  prediction block: A rectangular MxN block of samples on which the same prediction is applied.

3.102 prediction process: The use of a predictor to provide an estimate of the data element (e.g., sample value or
motion vector) currently being decoded.

3.103 prediction unit: A prediction block of luma samples, two corresponding prediction blocks of chroma samples
of a picture that has three sample arrays, or a prediction block of samples of a monochrome picture or a picture
that 1s coded using three separate colour planes and syniax structures used to predict the prediction block samples.

3.104 predictive (P) slice: A slice that is decoded using infra prediction or using inter prediction with at most one
motion vector and reference index to predict the sample values of each block.

3.121  reference index: An index into a reference picture list.

3.122 reference picture: A picture that is a shori-term reference picture or a long-term reference picture.
NOTE - A reference picture contains samples that may be used for inter prediction in the decoding process of
subsequent pictures in decoding order.

3.123  reference picture list: A list of reference pictures that 1s used for infer prediction of a P or B slice.
NOTE - For the decoding process of a P slice, there is one reference picture list — reference picture list 0. For the
decoding process of a B slice, there are two reference picture lists — reference picture list 0 and reference picture list 1.

3.124  reference picture list 0: The reference picture list used for inter prediction of a P or the first reference picture
list used for inter prediction of a B slice.

3.125  reference picture list 1: The second reference picture list used for inter prediction of a B slice.
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3.136 slice: An integer number of coding tree units contained in one independent slice segment and all subsequent
dependent slice segments (if any) that precede the next independent slice segment (if any) within the same access
unit.

3.153 syntax element: An element of data represented in the bitstrean:.

3.154 syntax structure: Zero or more syntax elements present together in the dbitstream in a specified order.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 4-12.

5.10 Variables, syntax elements and tables

Syntax elements in the bitstream are represented in bold type. Each syntax element is described by its name (all lower case
letters with underscore characters), and one descriptor for its method of coded representation. The decoding process
behaves according to the value of the syntax element and to the values of previously decoded syntax elements. When a
value of a syntax element 1s used in the syntax tables or the text, it appears in regular (i.e., not bold) type.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 18.

6.3 Partitioning of pictures, slices, slice segments, tiles, coding tree units and coding tree blocks

6.3.1 Partitioning of pictures into slices, slice segments and tiles

This clause specifies how a picture 1s partitioned info slices, slice segments and tiles. Pictures are divided into slices and
tiles. A slice is a sequence of one or more slice segments starting with an independent slice segment and contaming all
subsequent dependent slice segments (if any) that precede the next independent slice segment (if any) within the same
picture. A slice segment 1s a sequence of coding tree units. Likewise, a tile 1s a sequence of coding tree units.

For example, a picture may be divided into two slices as shown in Figure 6-4. In this example, the first slice is composed
of an independent slice segment containing 4 coding tree units, a dependent slice segment containing 32 coding tree units
and another dependent slice segment containing 24 coding tree units; and the second slice consists of a single independent
slice segment containing the remaining 39 coding tree units of the picture.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 23.
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7 Syntax and semantics
7.1 Method of specifying syntax in tabular form

The syntax tables specify a superset of the syntax of all allowed bitstreams. Additional constraints on the syntax may be
specified, either directly or indirectly, in other clauses.

NOTE — An actual decoder should implement some means for identifying entry points into the bitstream and some means to identify
and handle non-conforming bitstreams. The methods for identifying and handling errors and other such situations are not specified
n this Specification.

The following table lists examples of the syntax specification format. When syntax_element appears, it specifies that a
syntax element is parsed from the bitstream and the bitstream pointer is advanced to the next position beyond the syntax
element in the bitstream parsing process.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 30.

7.3.6 Slice segment header syntax

7.3.6.1  General slice segment header syntax

slice segment header( ) { Descriptor
first_slice_segment_in_pic_flag u(l)
if( nal unit_type >= BLA W LP && nal unit type <= RSV _IRAP VCL23)
no_output_of prior_pics_flag u(l)
slice_pic_parameter_set_id ue(v)

if( Hfirst_slice segment in pic flag) {

if( dependent_slice_segments enabled flag)

dependent_slice_segment_flag u(l)

slice_segment_address u(v)

V

if( !dependent slice segment flag) {

for(1=0:1<num extra slice header bits; 1++)

slice_reserved_flag[ 1| u(l)

slice_type ue(v)

1fl_ ottt flac nrecent flas )

9
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ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 44.

7.3.8.5 Coding unit syntax

coding unit( x0. y0, log2CbSize ) { Descriptor

if( transquant_bypass_enabled flag )

cu_transquant_bypass_flag ae(v)

if( slice type =1)
cu_skip_flag[ x0 ][ y0 ] ae(v)
nCbS = (1 << log2CbSize)
if{ cu_skip flag[ x0 ][ v0 1)
prediction unit( x0, ¥0, nCbS, nCbS )

else {

if( slice_type = T)

pred_mode_flag ae(v)

if( palette_mode enabled flag && CuPredMode[ x0 ][ y0] == MODE INTRA &&
log2CbSize <= MaxTbLog2SizeY )

palette_mode_flag[ x0 ][ v0 ] ae(v)
if( palette mode flag[ x0 ][ v0 ])
palette_coding( x0, y¥0, nCbS )

else {

if( CuPredMode[ x0 ][ vO ] '= MODE_INTRA ||
log2CbSize == MinCbLog2SizeY )

part_mode ae(v)

A D n MM AAAT N AT T — — AAMME TATTD A W

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 52-53.

10
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ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 55.

slice_type specifies the coding type of the slice according to Table 7-7.

Table 7-7 — Name association to slice_type

slice_type Name of slice_type
0 B (B slice)
1 P (P slice)
2 I (I slice)

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 95.

pred_mode_flag equal to 0 specifies that the current coding unit is coded in inter prediction mode. pred_mode_flag equal
to 1 specifies that the current coding unit is coded in intra prediction mode. The variable CuPredMode[ x ][ v ] is derived
as follows for x = x0..x0 + nCbS — | and y = y0..y0 + nCbS — 1:

— Ifpred _mode flagis equal to 0, CuPredMode[ x ][ v ] is set equal to MODE_INTER.
— Otherwise (pred_mode tlag i1s equal to 1), CuPredMode[ x ][ v ] 1s set equal to MODE INTRA.

When pred mode flag is not present, the variable CuPredMode[ x ][ v ] 1s denived as follows for x = x0..x0 + nCbS — 1
and y = y0..y0 + nCbS — 1:

— Ifslice_type is equal to I, CuPredMode[ x ][ v ] is inferred to be equal to MODE _INTRA.

—  Otherwise (slice type i1s equal to P or B), when cu_skip flag[ x0 ][ v0 ] is equal to 1, CuPredMode[ x ][ v ] is inferred
to be equal to MODE_SKIP.

12
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part_mode specifies the partitioning mode of the cwrent coding unit. The semantics of part_ mode depend on
CuPredMode[ x0 ][ y0 ]. The variables PartMode and IntraSplitFlag are derived from the value of part_mode as defined
in Table 7-10.

The value of part_mode 1s restricted as follows:
— If CuPredMode[ x0 ][ y0 ] is equal to MODE INTRA, part_mode shall be equal to 0 or 1.
— Otherwise (CuPredMode[ x0 ][ v0 ] is equal to MODE INTER), the following applies:

—  If log2CbSize 1s greater than MmCbLog2S1zeY and amp enabled flag 1s equal to 1, part mode shall be 1n the
range of 0 to 2, inclusive, or in the range of 4 to 7, inclusive.

—  Otherwise, if log2CbSize is greater than MinCbLog2SizeY and amp_enabled_flag is equal to 0, or log2CbSize is
equal to 3, part_mode shall be in the range of 0 to 2, inclusive.

—  Otherwise (log2CbSize is greater than 3 and equal to MinCbLog2SizeY), the value of part_mode shall be in the
range of 0 to 3, inclusive.

When part_mode 1s not present, the variables PartMode and IntraSplitFlag are derived as follows:
— PartMode 1s set equal to PART 2Nx2N.

— IntraSplitFlag is set equal to 0.

Table 7-10 — Name association to prediction mode and partitioning type

CuPredMode[ x0 ][ y0 ] part_mode IntraSplitFlag PartMode

0 0 PART_2Nx2N

MODE INTRA _

— 1 1 PART NxN

0 0 PART 2Nx2N
! 0 PART 2NxN
2 0 PART Nx2N
3 0 )

MODE INTER - PART NxN
1 PART 2NxnU
> 0 PART _2NxnD
6 0 PART nLx2N
! 0 PART nRx2N

13
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inter_pred_idc[ x0 ][ yO ] specifies whether list0, listl, or bi-prediction is used for the current prediction unit according
to Table 7-11. The array indices x0, y0 specify the location ( x0, y0) of the top-left luma sample of the considered
prediction block relative to the top-left luma sample of the picture.

Table 7-11 — Name association to inter prediction mode

inter pred_idc Name of inter pred idc

(nPbW +nPbH) = 12 | (nPbW +nPbH ) == 12

0 PRED L0 PRED L0
1 PRED L1 PRED L1
2 PRED BI na

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 106-108.

6.2 Source, decoded and output picture formats
This clause specifies the relationship between source and decoded pictures that is given via the bitstream.
The video source that is represented by the bitstream is a sequence of pictures in decoding order.

The source and decoded pictures are each comprised of one or more sample arrays:
—  Luma (Y) only (monochrome).

—  Luma and two chroma (YCbCr or YCgCo).

—  Green, Blue and Red (GBR, also known as RGB).

—  Aurays representing other unspecified monochrome or tri-stimulus colour samplings (for example, YZX, also known
as XY7Z).

For convenience of notation and terminology in this Specification, the variables and terms associated with these arrays are
referred to as luma (or L or Y) and chroma, where the two chroma arrays are referred to as Cb and Cr; regardless of the
actual colour representation method in use. The actual colour representation method 1n use can be indicated in syntax that
1s specified in Annex E.

14
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The number of bits necessary for the representation of each of the samples in the luma and chroma arrays in a video
sequence 1s in the range of 8 to 16, inclusive, and the number of bits used in the luma array may differ from the number of

bits used in the chroma arrays.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 21.

7.3.2.2.1 General sequence parameter set RBSP syntax

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 34.

seq_parameter_set_tbsp() { Descriptor
sps_video_parameter_set_id u(4)
sps_max_sub_layers_minusl u(3)
sps_temporal_id_nesting_flag u(l)
profile tier level( I, sps_max_sub layers minusl )
sps_seq_parameter_set_id ue(v)
chroma_format_idc ue(v)
if( chroma_format_idc == 3)
separate_colour_plane_flag u(l)
pic_width_in_luma_samples ue(v)
pic_height_in_luma_samples ue(v)
conformance_window_{lag u(l)
if( conformance_window_flag ) {
conf win_left offset ue(v)
conf_win_right_offset ue(v)
conf_win_top_offset ue(v)
conf_win_bottom_offset ue(v)
j
bit_depth_luma_minus8 ue(v)
bit_depth_chroma_minus8 ue(v)
Ing? max nic_arder ent lsh minnsd nel(v)

15
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bit_depth_luma_minus8 specifies the bit depth of the samples of the luma array BitDepthy and the value of the luma
quantization parameter range offset QpBdOftfsety as follows:

BitDepthy =8 +bit depth luma minus8 (7-4)
QpBdOffsety = 6 * bit_depth luma minus8 (7-5)

bit depth luma minus8 shall be in the range of 0 to 8. mnclusive.

bit_depth_chroma_minus8 specifies the bit depth of the samples of the chroma arrays BitDepthe and the value of the
chroma quantization parameter range offset QpBdOffsetc as follows:

BitDepthc = 8 + bit_depth_chroma_minus8 (7-6)
QpBdOffsetc = 6 * bit_depth chroma minus8 (7-7)

bit depth chroma minus8 shall be in the range of 0 to 8, inclusive.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 76.

16
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8.5.3 Decoding process for prediction units in inter prediction mode

in

8.5.3.1 General
Inputs to this process are:

— a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

— a luma location ( xBl, yBI ) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block,

— avariable nCbS specifying the size of the current luma coding block,

— avariable nPbW specifying the width of the current luma prediction block,

— a variable nPbH specifying the height of the current luma prediction block,

— avariable partldx specifying the index of the current prediction unit within the current coding umnit.

Outputs of this process are:

— an (nCbSr)x(nCbS.) array predSamplest of luma prediction samples, where nCbSt 1s derived as specified below,

— when ChromaArrayType 1s not equal to 0, an (nCbSwc)x(nCbShe) array predSamplescy, of chroma prediction samples
for the component Cb, where nCbSwe and nCbShc are derived as specitied below,

— when ChromaArrayType 1s not equal to 0, an (nCbSwc)x(nCbShc) array predSamplesc, of chroma prediction samples
for the component Cr, where nCbSwc and nCbShe are derived as specified below.

The decoding process for prediction units in mnter prediction mode consists of the following ordered steps:

1. The derivation process for motion vector components and reference indices as specified in clause 8.5.3.2 is
invoked with the luma coding block location ( xCb, yCb ), the luma prediction block location ( xBl, yBl), the
luma coding block size block nCbS. the luma prediction block width nPbW, the luma prediction block height
nPbH and the prediction unit index partldx as inputs, and the luma motion vectors mvLO and mvL1, when
ChromaArrayType 1s not equal to 0, the chroma motion vectors mvCLO and mvCL1, the reference indices
refldxLL0 and refldxL1 and the prediction list utilization flags predFlagl.0 and predFlagl.1 as outputs.

2. The decoding process for mter sample prediction as specified n clause 8.5.3.3 1s invoked with the luma coding
block location ( xCb, yCb ), the luma prediction block location ( xBl. yBl ), the luma coding block size block
nCbS, the luma prediction block width nPbW, the luma prediction block height nPbH, the luma motion vectors
mvL0 and mvL1, when ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO and mvCL1, the

17
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reference mndices refldxL0 and refldxL1, and the prediction list utilization flags predFlagL0 and predFlagll as
mputs, and the inter prediction samples (predSamples) that are an (nCbSy)x(nCbSy) array predSamplesy of
prediction luma samples and, when ChromaAirayType 1s not equal to 0. two (nCbSwc)x(nCbShe) arrays
predSamplesc, and predSamplesc; of prediction chroma samples, one for each of the chroma components Cb and
Cr, as outputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 144-45.

8.5.3.2  Derivation process for motion vector components and reference indices

8.5.3.2.1 General
Inputs to this process are:

— a luma location ( xCb, yCb ) of the top-left sample of the current luma coding block relative to the top-left Iuma
sample of the current picture,

—  aluma location ( xBl, yB1) of the top-left sample of the current luma prediction block relative to the top-left sample
of the current luma coding block,

— avarlable nCbS specifying the size of the current luma coding block,

—  two variables nPbW and nPbH specifying the width and the height of the luma prediction block,

— avariable partldx specifying the index of the current prediction unit within the current coding unit.
Outputs of this process are:

—  the luma motion vectors mvL0 and mvL1,

—  when ChromaArrayType is not equal to 0, the chroma motion vectors mvCLO0 and mvCL1,

—  the reference dices refldxL.0 and refldxL1,

—  the prediction list utilization flags predFlagl.0 and predFlagL1.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 144-45.

18
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For the derivation of the variables mvL0 and mvL1, refldxL.0 and refldxL1, as well as predFlagl.0 and predFlagL1, the
following applies:

— Ifmerge flag[ xPb ][ yPb ] is equal to 1, the derivation process for luma motion vectors for merge mode as specified
in clause 8.5.3.2.2 is invoked with the luma location ( xCb, yCb ), the luma location ( xPb, yPb ), the variables nCbS,
nPbW, nPbH and the partition index partldx as inputs, and the output being the luma motion vectors mvL0, mvL1,
the reference indices refldxL.0, refldxL.1 and the prediction list utilization flags predFlagl.0 and predFlagl.1.

—  Otherwise, for X being replaced by either 0 or 1 in the variables predFlaglLX, mvLX and refldxLX, in PRED LX,
and in the syntax elements ref idx 1X and MvdLX, the following applies:

1. The variables refldxL.X and predFlagLX are derived as follows:

It inter pred ide[ xPb ][ yPb ] is equal to PRED LX or PRED BI,
refldx.X = ref idx 1X[ xPb ][ yPb ] (8-88)
predFlaglX =1 (8-89)
—  Otherwise, the variables refldxIL.X and predFlagl.X are specified by:
refldxIL.X =—1 (8-90)
predFlagLX =0 (8-91)

2. The variable mvdLX is derived as follows:

mvdLX[ 0]=MvdLX[ xPb ]J[¥Pb ][ 0] (8-92)
mvdLX[ 1 | =MvdLX[xPb J[yPb ][ 1] (8-93)
19
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4. When predFlagl.X is equal to 1 and the picture with index refldx from reference picture list LX of the slice
1s not the current picture, and use integer mv_flag is equal to 0, the luma motion vector mvLX is derived
as follows:

uLX[ 0 ]=( mvpLX[ 0 ]+ mvdLX[ 0]+ 216) % 2'6 (8-94)
mvLX[ 0] =(uLX[0] >= 215)2 (uLX[ 0]~ 21): uLX[ 0] (8-95)
uLX[ 1 ]=(mvpLX[ 1 ]+ mvdLX] 1 ]+ 216) % 216 (8-96)
mvLX[1]=(uLX[1] >= 2%)2 (uLX[1]-2'):uLX[1] (8-97)

NOTE - The resulting values of mvLX[ 0 ] and mvLX[ 1 ] as specified above will always be in the range of —21
to 21° — 1, inclusive.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 145-46.

8.5.3.3  Decoding process for inter prediction samples

8.5.3.3.1 General
Inputs to this process are:

— a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

— aluma location ( xBl, yBl ) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block,

— avariable nCbS specifying the size of the current luma coding block,
— two variables nPbW and nPbH specitying the width and the height of the luma prediction block,

— the luma motion vectors mvL0 and mvIL1,

20
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—  when ChromaArrayType is not equal to 0, the chroma motion vectors mvCL0 and mvCL1,

—  the reference indices refldxI.0 and refIdxL.1,

— the prediction list utilization flags. predFlagl.0, and predFlagl.1.

Outputs of this process are:

— an (nCbSp)x(nChSy) array predSamplesy, of luma prediction samples, where nCbSy is derived as specified below,

—  when ChromaArrayType 1s not equal to 0, an (nCbSwc)x(nCbShe) array predSamplescy, of chroma prediction samples
for the component Cb, where nCbSwc and nCbShe are derived as specified below,

— when ChromaArrayType is not equal to 0, an (nCbSwc)x(nCbShc) array predSamplesc of chroma prediction samples
for the component Cr, where nCbSwc and nCbShc are derived as specified below.

The variable nCbSy is set equal to nCbS. When ChromaArrayType is not equal to 0, the variable nCbSwc is set equal to
nCbS / SubWidthC and the variable nCbShe is set equal to nCbS / SubHeightC.

Let predSamplesl.O0p and predSamplesl.ly be (nPbW)x(nPbH) arrays of predicted luma sample values and, when
ChromaArrayType 1s not equal to 0, predSamplesLOc,, predSamplesL1cy, predSamplesLOc; and predSamplesL1c, be
(nPLbW / SubWidthC)x(nPbH / SubHeightC) arrays of predicted chroma sample values.

For X being each of 0 and 1, when predFlagl.X 1s equal to 1, the following applies:

— The reference picture consisting of an ordered two-dimensional array refPicLXp of luma samples and, when
ChromaArrayType is not equal to 0, two ordered two-dimensional arrays refPicLX ¢, and refPicL X, of chroma samples
is derived by invoking the process specified in clause 8.5.3.3.2 with refIdxLX as input.

— The array predSamplesL.Xp and, when ChromaArrayType is not equal to 0, the arrays predSamplesL.Xc, and
predSamplesLX ¢, are derived by invoking the fractional sample interpolation process specified in clause 8.5.3.3.3 with
the luma locations ( xCb, yCb ) and ( xBl, yBl1), the luma prediction block width nPbW, the luma prediction block
height nPbH, the motion vectors mvLX and, when ChromaArrayType is not equal to 0, mvCLX, and the reference
arrays refPicL. Xy, refPicL. X ¢y, and refPicLX ¢, as inputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 161-62.
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8.5.3.3.3 Fractional sample interpolation process

8.5.3.3.3.1 General

Tnputs to this process are:

a luma location ( xCb, yCb ) specifying the top-left sample of the cwrrent luma coding block relative to the top-left
luma sample of the current picture

a luma location ( xBL, vB1) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block

two variables nPbW and nPbH specitying the width and the height of the luma prediction block
a luma motion vector mvLX given in quarter-luma-sample units
when ChromaArrayType is not equal to 0, a chroma motion vector mvCLX given in eighth-chroma-sample units

the selected reference picture sample array refPicLXy and, when ChromaArrayType is not equal to 0, the arrays
refPicL. Xy and refPicLXcy.

Outputs of this process are:

an (nPbW)x(nPbH) array predSamplesL.Xy of prediction luma sample values

when ChromaArrayType is not equal to 0, two (nPbW / SubWidthC)x(nPbH / SubHeightC) arrays predSamplesLX ¢y,
and predSamplesLX¢; of prediction chroma sample values.

The location ( xPb, yPb ) given in full-sample units of the upper-left luma samples of the current prediction block relative
to the upper-left luma sample location of the given reference sample arrays is derived as follows:

xPb = xCb + xBI (8-214)

yPb = yCb + yBI (8-215)

22
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Let ( xIntr, yIntr ) be a luma location given in full-sample units and ( xFraer, yFracy ) be an offset given in quarter-sample
units. These variables are used only inside this clause for specifying fractional-sample locations inside the reference sample
arrays refPicLXy, refPicL. X¢p and refPicLXc,.

For each luma sample location (xp=0.nPbW — 1. yr=0.nPbH — 1) inside the prediction luma sample array
predSamplesLX;. the corresponding prediction luma sample value predSamplesLX [ xp ][ vt ] 1s derived as follows:

— The variables xIntr, yIntr, xFracr and yFracr are derived as follows:

xInty =xPb+ (mvLX[ 0] => 2)+xp (8-216)
vintt=vPb+ (mvLX[ 1] >> 2)+yr (8-217)
xFracc =mvLX[ 0] &3 (8-218)
yFracp =mvLX[ 1] & 3 (8-219)

— The prediction luma sample value predSamplesLX[ xr ][ vr ] is derived by invoking the process specified in clause
8.5.3.3.3.2 with ( xIntr, yInty ), ( xFracr, yFracy ) and refPicL X as mputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 163.

[C] using said first reference
block to obtain a first
prediction, said first
prediction having a second
precision, which is higher
than said first precision;

Each of the Accused Products, such as the Fire Max 11, includes at least one H.265 Decoder that perform a
method for decoding video comprising using said first reference block to obtain a first prediction, said first
prediction having a second precision, which is higher than said first precision.

Each H.265 Decoder in the Accused Products performs a method for decoding video comprising using said
first reference block to obtain a first prediction, said first prediction having a second precision, which is
higher than said first precision. The following specifications provide further evidence of how each H.265
Decoder implemented in each of the Accused Products operates:

23
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8.5.3.3 Decoding process for inter prediction samples

8.5.3.3.1 General
Inputs to this process are:

— a luma location ( xCb, yCb ) specifyving the top-left sample of the current luma coding block relative to the top-left
Iuma sample of the current picture,

— aluma location ( xBl, yBl ) specitying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block,

— avariable nCbS specitying the size of the current luma coding block,
— two variables nPbW and nPbH specifying the width and the height of the luma prediction block,

— the luma motion vectors mvL0 and mvL1,

24
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—  when ChromaArrayType is not equal to 0, the chroma motion vectors mvCL0 and mvCL1,

— the reference indices refIdxL0 and refldxL1,

— the prediction list utilization flags, predFlagl.0, and predFlagl 1.

Outputs of this process are:

— an (nCbSy)x(nCbSy) array predSamplesy of luma prediction samples, where nCbSy 1s derived as specified below,

—  when ChromaArrayType is not equal to 0, an (nCbSwc)x(nCbShc) array predSamplescy of chroma prediction samples
for the component Cb, where nCbSwc and nCbShc are derived as specified below,

— when ChromaArrayType is not equal to 0, an (nCbSwc)x(nCbShce) array predSamplesc, of chroma prediction samples
for the component Cr, where nCbSwc and nCbShc are derived as specified below.

The variable nCbSy, is set equal to nCbS. When ChromaArrayType is not equal to 0, the variable nCbSwr is set equal to
nCbS / SubWidthC and the variable nCbShc 1s set equal to nCbS / SubHeightC.

Let predSamplesLOp and predSamplesLl; be (nPbW)x(nPbH) arrays of predicted luma sample values and, when
ChromaArrayType is not equal to 0, predSamplesLOc,, predSamplesLlcy, predSamplesLOc; and predSamplesLlc be
(nPbW / SubWidthC)x(nPbH / SubHeightC) arrays of predicted chroma sample values.

For X being each of 0 and 1, when predFlagLX is equal to 1, the following applies:

— The reference picture consisting of an ordered two-dimensional array refPicLXp of luma samples and, when
ChromaArrayType is not equal to 0, two ordered two-dimensional arrays refPicLX ¢, and refPicL. X, of chroma samples
1s derived by mvoking the process specified in clause 8.5.3.3.2 with refldxL.X as mput.

— The array predSamplesL. Xy and, when ChromaArrayType is not equal to 0, the arrays predSamplesLXcy, and
predSamplesL. X, are derived by invoking the fractional sample interpolation process specitied m clause 8.5.3.3.3 with
the luma locations ( xCb, yCb ) and ( xBl, yBl ). the luma prediction block width nPbW, the luma prediction block
height nPbH, the motion vectors mvLX and, when ChromaAirayType is not equal to 0, mvCLX, and the reference
arrays refPicL Xy, refPicL. Xy, and refPicL. X, as inputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 161-62.
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8.5.3.3.3 Fractional sample interpolation process

8.5.3.3.3.1 General

Inputs to this process are:

a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-lett
luma sample of the current picture

a luma location ( xBl, yBl ) specifying the top-left sample of the current luma prediction block relative to the top-lett
sample of the current luma coding block

two variables nPbW and nPbH specifying the width and the height of the luma prediction block
a luma motion vector mvLX given in quarter-luma-sample units
when ChromaArrayType 1s not equal to 0, a chroma motion vector mvCLX given in eighth-chroma-sample units

the selected reference picture sample array refPicLXr and, when ChromaArrayType is not equal fo 0, the arrays
refPicLXcp and refPicLXc:.

Outputs of this process are:

an (nPbW)x(nPbH) array predSamplesT. Xy of prediction luma sample values

when ChromaArrayType is not equal to 0, two (nPbW / SubWidthC)x(nPbH / SubHeightC) arrays predSamplesLX ¢y
and predSamplesTL. X, of prediction chroma sample values.

The location ( xPb, yPb ) given in full-sample units of the upper-left luma samples of the current prediction block relative
to the upper-left luma sample location of the given reference sample arrays is derived as follows:

xPb = xCb + xBI (8-214)

yPb = yCb + yBI (8-215)

26
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Let ( xIntr, yInty ) be a luma location given in full-sample units and ( xFracr, yFracr ) be an offset given in quarter-sample
units. These variables are used only inside this clause for specifying fractional-sample locations inside the reference sample
arrays refPicLX;, refPicl. Xy, and refPicl Xe,.

For each luma sample location (xp=0.nPbW —1,yp=0.nPbH—1) inside the prediction luma sample array
predSamplesLXy, the corresponding prediction luma sample value predSamplesLX:[ xr ][ yr ] 1s derived as follows:

— The variables xIntr, yIntr, xFract and yFract are derived as follows:

xIntt =xPb+ (mvLX[ 0] >> 2)+xp (8-216)
vintt =yPb+ (mvLX[ 1] >> 2)+yL (8-217)
xFracc=mvLX[0] & 3 (8-218)
yFracp =mvLX[ 1] & 3 (8-219)

— The prediction luma sample value predSamplesLX [ x¢ ][ yr ] is derived by invoking the process specified in clause
8.5.3.3.3.2 with ( xIntr, yInty ), ( xFracr, yFract ) and refPicLX; as inputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 163.

8.5.3.3.3.2 Luma sample interpolation process

Inputs to this process are:

— aluma location in full-sample units ( xInt, vInty ),

— aluma location in fractional-sample units ( xFracr, yFracr, ),
— the luma reference sample array refPicL.Xy.

Output of this process 1s a predicted luma sample value predSampleL.Xy,

27
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In Figure 8-4, the positions labelled with upper-case letters A; ; within shaded blocks represent luma samples at full-sample
locations inside the given two-dimensional array refPicLXy of luma samples. These samples may be used for generating
the predicted luma sample value predSampleLX;. The locations ( XA, ;. yA; j ) for each of the corresponding luma samples
A; j inside the given array refPicLX, of luma samples are derived as follows:

xAi j=Chp3( 0, pic_width in_luma samples — 1, xIntr. +1) (8-224)
vA; ;= Clip3( 0, pic_height in luma samples — 1, yInty +j) (8-225)

The positions labelled with lower-case letters within un-shaded blocks represent luma samples at quarter-luma-sample
fractional locations. The luma location offset in fractional-sample units ( xFracy, yFracy ) specifies which of the generated

28

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1025, Page 000029




Case 1:23-cv-01232-GBW Document 5-1 Filed 10/31/23 Page 403 of 1585 PagelD #: 569

COMPLAINT EXHIBIT 17
United States Patent No. 11.805.267

U.S. PATENT No. 11,805,267 ACCUSED PRODUCTS

luma samples at full-sample and fractional-sample locations is assigned to the predicted luma sample value
predSampleLXy. This assignment 1s as specified in Table 8-8. The value of predSampleL.X 1is the output.

The variables shift]l. shift2 and shift3 are derived as follows:

— The variable shift] 1s set equal to Min( 4, BitDepthy — 8 ), the variable shift2 is set equal to 6 and the variable shift3 1s
set equal to Max( 2, 14 — BitDepthy ).

Given the luma samples A; ; at full-sample locations ( xA; j, yA; ; ), the luma samples apg to 1o at fractional sample
positions are derived as follows:

— The samples labelled ap.o, bo,o, co.0. do.o, hoo and ngp are derived by applying an 8-tap filter to the nearest integer position
samples as follows:

a0=("As0t4 %A 20— 10% A0+ 58 ¥ Agp +

17 % Aro—5*Azo+ Aso) >> shiftl (8-226)
boo=(-As0+4*A00—11*Aq0+40* Agg +
40 * ALO —-11%* Ag‘o +4 * Aj‘o - f\a,_o) == shiftl (8-227}
c00=(A20" 5% A 40+t 17*Ago+358*A10—10% Ao+ 4% Aszp— Ago) >> shiftl (8-228)
doo=(—Ap—=s+4%FAg—2>—10% Ao-1+ 58 F Ago +
17 % Ap1—5 % Aga+ Agz ) >> shiftl (8-229)
hoo=(—-Ao—3+4*Ag—2— 11 % Ag—1 +40 * Agg +
40 % Ap1— 11 * Agp + 4 * Ags — Aga ) >> shiftl (8-230)
noo=(Ao—2—5%Ap1 +17 % Ago+ 58 A1 —10* Ago+4 * Ags — Ags) >> shiftl (8-231)
29
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— The samples labelled 0. ioo, po.o. foo. jo.o. qoo. oo, koo and rop are derived by applying an 8-tap filter to the samples
api, boi and coj with 1 = —3..4 1 the vertical direction as follows:

eoo=(—ap-3+4 *ap—>— 10 *ap—1 + 58 ¥apo+ 17 ¥ap1 — 5 *¥apr+ap3z) == shift2 (8-232)
lpp=(—ap3+4%ago—11%*ag_1+40*apy+40*ag; — 11 *ag, +4 *agy —ags) >> shift2 (8-233)
Poo=(ap2—5%*ap_1 +17 *agp+58 ¥ag; — 10 ¥apr +4 *ap; —ags ) >> shift2 (8-234)
foo=(-bo—s+4 *bo—— 10 *bo-1 + 58 Fboo+ 17 *bo1— 5 *bo2 +bos) >> shift2 (8-235)
J00=(-bo-3+4*bo2— 11 *bg-1+40 *boo+40 *bo1— 11 ¥*boa+ 4 *boz—bos) == shift2 (8-236)
qoo=1(bo2—5%bo-1+ 17 *boo+58*bo1— 10 *bos+ 4 *bps—bes) >> shifi2 (8-237)
goo=(—cozt4%cg—10%*coy +58 Fcpp+ 17 *cg1— 35 Fcpatcpz) >> shift2 (8-238)
kop=(—co-3+4 *coa— 11 *co-1+40 *coo+40 *co1— 11 *Fco2+4 *coz—cos) >> shift2 (8-239)
T00=(co2—5*co1+ 17 *coot 58 *cor =10 *con+4 *co3—cos) >> shift2 (8-240)

Table 8-8 — Assignment of the luma prediction sample predSampleL. X1

xFracL 0 ojojoj1 (1 (1jrj2y212121313]|3

yFracL 0 Ijf2(3jo0f(1({2y3/0}1|23]0]1]|2(3

predSampleL.Xy | A << shift3 |d |h|n|a|e|i1|p|b|f|j|q|c|g|lk]|T

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 164-65.

8.5.3.3.3.3 Chroma sample interpolation process
This process 1s only invoked when ChromaArrayType 1s not equal to 0.
Inputs to this process are:

— achroma location in full-sample units ( xIntc, yInte ),

30
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— a chroma location 1n eighth fractional-sample umits ( xFrace, yFrace ),
— the chroma reference sample array refPicLXc.

Output of this process is a predicted chroma sample value predSampleLX¢

31
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In Figure 8-5, the positions labelled with upper-case letters B; ; within shaded blocks represent chroma samples at full-
sample locations inside the given two-dimensional array refPicLX¢ of chroma samples. These samples may be used for
generating the predicted chroma sample value predSampleLXc. The locations ( xB; ;. yB; ;) for each of the corresponding
chroma samples B; j inside the given array refPicLXc of chroma samples are derived as follows:

xBy = Clip3( 0, ( pic width in luma samples /SubWidthC ) — 1, xIntc +1) (8-241)
yBi;=Clip3( 0. ( pic_height in luma samples / SubHeightC ) — 1, yIntc +j ) (8-242)

The positions labelled with lower-case letters within un-shaded blocks represent chroma samples at eighth-pel sample
fractional locations. The chroma location offset in fractional-sample units ( xFracc, yFracc ) specifies which of the
generated chroma samples at full-sample and fractional-sample locations is assigned to the predicted chroma sample value
predSamplelLXc. This assignment is as specified in Table 8-9. The output is the value of predSampleLXc.

The variables shiftl, shifi? and shift3 are derived as follows:

— The variable shiftl is set equal to Min( 4, BitDepthc — 8 ). the variable shift2 is set equal to 6 and the variable shift3 is
set equal to Max( 2, 14 — BitDepthc ).

Given the chroma samples B ; at full-sample locations ( XB; ;. ¥Bi ; ), the chroma samples abg to hho o at fractional sample
positions are derived as follows:

— The samples labelled abg . acgo. adgo. a0, aloe. agoe and ahyg are derived by applying a 4-tap filter to the nearest
integer position samples as follows:

abgo=(—2 * Bojg+ 58 * Bog+ 10 * Byg— 2 * Byo) >> shiftl (8-243)

acoo=(—4 *B-10+ 54 *Boo+ 16 *B1o— 2 * Bag ) == shiftl (8-244)

adoo=(—6*B-10+46 *Boo+28 *B1o—4 *Bayo) >> shiftl (8-245)

aeoo=1(—4 *B-10+ 36 *Boo+ 36 *B1o—4 *Bag) >> shiftl (8-2406)

afoo=( —4 * Boyo+ 28 * Boo + 46 * Big— 6 * Byo) >> shiftl (8-247)
32
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agpo = ( -2 * B—I.O +16 * Bo‘o + 54 * B1_0 —4* Bg,o) == shiftl (8-2—1—8)
alpo=(—2 *B_y1o+ 10 * Bop+ 58 * Byg—2 * Byy) >> shiftl (8-249)

— The samples labelled baoo. caoo. dacoe. aoo. faoe. gacoe and haeoe are derived by applying a 4-tap filter to the nearest
integer position samples as follows:

baoo= (=2 * Bo1 + 58 * Boo+ 10 * Bos — 2 * Bga ) >> shiftl (8-250)
cago=( 4 * Bo-y + 54 * Boo+ 16 * By — 2 * By, ) >> shiftl (8-251)
dago= (=6 * Bo-1 + 46 * Boo+ 28 * Bos —4 * B2 ) >> shiftl (8-252)
ea0o = ( —4 * Bo—1 + 36 * Boo+ 36 * Boy — 4 * By, ) >> shiftl (8-253)
fago=( 4 * By + 28 *Bog +46 * Bg; — 6 * By, ) >> shiftl (8-254)
gaoe=(—2*Bo 1+ 16 * B+ 54 * Bo; — 4 * By, ) >> shiftl (8-255)
haoo = (=2 * Bo—1 + 10 # Boo + 58 * Bo; — 2 * Bo» ) >> shiftl (8-256)

— The samples labelled bXgo. cXo0. dXo0. Xoo. Xo0. gXo0 and hXgo for X being replaced by b. ¢. d. e, f. g and h.
respectively, are derived by applying a 4-tap filter to the intermediate values aX,; with i =—1..2 in the vertical direction
as follows:

bXpp=(-2*aXy;+ 58 *aXgp+ 10 * aXy; — 2 * aXp, ) >> shift2 (8-257)
cXoo=(—4*aXo-1+54 *aXoo+ 16 *aXo1 — 2 * aXo2 ) == shift2 (8-258)
(D(0,0 =(-6 * aXgo-1 + 46 *aXpo + 28 * aXp1—4 * aXo2 ) => ghift2 (8-259)
eXpo=(—4 * aXg-1 + 36 * aXgo + 36 *aXor — 4 *aXgo ) == ghift2 (8-260)
fXoo = (-4 * aXo-1 + 28 * aXoo + 46 * aXo1— 6 * aXo2 ) >> shift2 (8-261)
gXo_o =(-2 FaXo—p+ 16 ¥ aXoo+ 54 *aXo1 — 4 * aXoo2 ) >> shift2 (8-262)
h¥Xoo= (-2 FaXo—1+ 10 ¥ aXopo+ 58 *aXo1 — 2 * aXoo2 ) >> shift2 (8-263)
33
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Table 8-9 — Assignment of the chroma prediction sample predSampleLXc for ( X, Y ) being replaced by (1, b)),
(2,¢),(3,d),(4,e),(5,1),(6,g) and (7, h), respectively

xFracC 0 0 0 0 0 0 0 0

yFracC 0 1 2 3 4 5

(e}
~

predSampleLXc | B << shift3 | ba | ca | da | ea | fa | ga | ha

xFracC X X |1 X 1 X1 X | X | X | X
yFracC 0 1 2 3 4 5 6 7
predSampleLXc aYy bY | cY | dY | eY | fY | gY | hY

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 165-67.

[D] using said second
reference block to obtain a
second prediction, said
second prediction having the
second precision;

Each of the Accused Products, such as the Fire Max 11, includes at least one H.265 Decoder that perform a

method for decoding video comprising, using said second reference block to obtain a second prediction, said
second prediction having the second precision.

Each H.265 Decoder in the Accused Products performs a method for decoding video comprising, using said
second reference block to obtain a second prediction, said second prediction having the second precision,
corresponding to the decoding process specified by the H.265 Standard. The following specifications
provide further evidence of how each H.265 Decoder implemented in each of the Accused Products operates:

34
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8.5.3.3  Decoding process for inter prediction samples

8.5.3.3.1 General
Inputs to this process are:

— a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

— aluma location ( xBl, yBl ) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block,

— avariable nCbS specifying the size of the current luma coding block,
— two variables nPbW and nPbH specifying the width and the height of the luma prediction block,

— the luma motion vectors mvL0 and mvL1,
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—  when ChromaArrayType is not equal to 0, the chroma motion vectors mvCL0 and mvCL1,

— the reference indices refldxL0 and refIdxL1,

— the prediction list utilization flags, predFlagl.0, and predFlagl.1.

Outputs of this process are:

— an (nCbSp)x(nChSy) array predSamplesy. of luma prediction samples, where nCbSy is derived as specified below,

—  when ChromaArrayType is not equal to 0. an (nCbSwe)x(nCbShce) array predSamplescy, of chroma prediction samples
for the component Cb, where nCbSwc and nCbShc are derived as specified below,

— when ChromaArrayType is not equal to 0, an (nCbSwc)x(nCbShc) array predSamplesc, of chroma prediction samples
for the component Cr, where nCbSwc and nCbShc are derived as specified below.

The variable nCbSy. is set equal to nCbS. When ChromaArrayType is not equal to 0. the variable nCbSwe is set equal to
nCbS / SubWidthC and the variable nCbShc is set equal to nCbS / SubHeightC.

Let predSamplesLOp and predSamplesLlp be (nPbW)x(nPbH) arrays of predicted luma sample values and, when
ChromaArrayType is not equal to 0, predSamplesLOc,, predSamplesLlcy, predSamplesLOc, and predSamplesLlc, be
(nPbW / SubWidthC)x(nPbH / SubHeightC) arrays of predicted chroma sample values.

For X being each of 0 and 1, when predFlagl.X 1s equal to 1, the following applies:

— The reference picture consisting of an ordered two-dimensional array refPicLXp of luma samples and, when
ChromaArrayType is not equal to 0, two ordered two-dimensional arrays refPicL X ¢, and refPicL X, of chroma samples
1s derived by invoking the process specified in clause 8.5.3.3.2 with refldxLX as mput.

— The array predSamplesL.Xt and. when ChromaArmrayType 1s not equal to 0. the arrays predSamplesL.Xc» and
predSamplesTL. X, are derived by invoking the fractional sample interpolation process specified in clause 8.5.3.3.3 with
the luma locations ( xCb, yCb ) and ( xBl, ¥Bl), the luma prediction block width nPbW, the luma prediction block
height nPbH, the motion vectors mvLX and, when ChromaArrayType is not equal to 0, mvCLX, and the reference
arrays refPicLXy, refPicL. X ¢y, and refPicL X, as inputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 161-62.

36

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1025, Page 000037




Case 1:23-cv-01232-GBW Document 5-1 Filed 10/31/23 Page 411 of 1585 PagelD #: 577

COMPLAINT EXHIBIT 17
United States Patent No. 11.805.267

U.S. PATENT NoO. 11,805,267

ACCUSED PRODUCTS

8.5.3.3.3 Fractional sample interpolation process

8.5.3.3.3.1 General

Tnputs to this process are:

a luma location ( xCb, yCb ) specifying the top-left sample of the cwrrent luma coding block relative to the top-left
luma sample of the current picture

a luma location ( xBL, vB1) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block

two variables nPbW and nPbH specitying the width and the height of the luma prediction block
a luma motion vector mvLX given in quarter-luma-sample units
when ChromaArrayType is not equal to 0, a chroma motion vector mvCLX given in eighth-chroma-sample units

the selected reference picture sample array refPicLXy and, when ChromaArrayType is not equal to 0, the arrays
refPicL. Xy and refPicLXcy.

Outputs of this process are:

an (nPbW)x(nPbH) array predSamplesL.Xy of prediction luma sample values

when ChromaArrayType is not equal to 0, two (nPbW / SubWidthC)x(nPbH / SubHeightC) arrays predSamplesLX ¢y,
and predSamplesLX¢; of prediction chroma sample values.

The location ( xPb, yPb ) given in full-sample units of the upper-left luma samples of the current prediction block relative
to the upper-left luma sample location of the given reference sample arrays is derived as follows:

xPb = xCb + xBI (8-214)

yPb = yCb + yBI (8-215)

37
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Let ( xIntr, yIntr ) be a luma location given in tull-sample units and ( xFracr, yFracy, ) be an offset given in quarter-sample
units. These variables are used only inside this clause for specifying fractional-sample locations inside the reference sample
arrays refPicLXy, refPicL.X¢y, and refPicL.Xc,.

For each luma sample location (xr=0.nPbW —1,yp=0.nPbH —1) inside the prediction luma sample array
predSamplesL. Xy, the corresponding prediction luma sample value predSamplesL. X[ x1 ][ yr | 1s derived as follows:

— The variables xIntr, yIntr, xFracp and yFracy are derived as follows:

xIntg =xPb+ (mvLX[ 0] >> 2)+xc (8-216)
yIntt = yPb+ (mvLX[ 1] => 2)+yL (8-217)
xFracc =mvILX[ 0] & 3 (8-218)
yFracc=mvIX[ 1] &3 (8-219)

— The prediction luma sample value predSamplesLX:[ x¢ ][ yr ] is derived by invoking the process specified in clause
8.5.3.3.3.2 with ( xInty, yInty ), ( xFracg, yFracy ) and refPicL Xy as inputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 163.

8.5.3.3.3.2 Luma sample interpolation process

Inputs to this process are:

— a luma location in full-sample units ( xInty, yInty ),

— aluma location in fractional-sample units ( xFracr, yFract ),
— the luma reference sample array refPicLXf.

Output of this process is a predicted luma sample value predSampleLXp

38
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In Figure 8-4, the positions labelled with upper-case letters A; j within shaded blocks represent luma samples at full-sample
locations inside the given two-dimensional array refPicL.Xy, of luma samples. These samples may be used for generating
the predicted luma sample value predSampleLX;. The locations ( XA; ;, YA ; ) for each of the corresponding luma samples
A; j mside the given array refPicLXy of luma samples are derived as follows:

xA; ;= Clip3( 0, pic_width_in_luma_samples — 1, xIntp +1) (8-224)
vA; ;= Clip3( 0, pic_height_in luma samples — 1, yInty, +j ) (8-225)

The positions labelled with lower-case letters within un-shaded blocks represent luma samples at quarter-luma-sample
fractional locations. The luma location offset in fractional-sample units ( xFracr, yFracy ) specifies which of the generated

39
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luma samples at full-sample and fractional-sample locations is assigned to the predicted luma sample value
predSampleLXy. This assignment is as specified in Table 8-8. The value of predSampleL.Xy 1s the output.

The variables shift]l. shift2 and shift3 are derived as follows:

— The variable shift] 1s set equal to Min( 4, BitDepthy — 8 ), the variable shift2 1s set equal to 6 and the variable shift3 is
set equal to Max( 2, 14 — BitDepthy ).

Given the luma samples A;; at full-sample locations ( xA; ;. yA; ;). the luma samples agp to 1op at fractional sample
positions are derived as follows:

— The samples labelled ap.0. bo.o. co.0, doo, hoo and nop are derived by applying an 8-tap filter to the nearest integer position
samples as follows:

a0=(—As0t4 %A 20— 10% A0+ 58 * Ago +

17 % A1o— 5% Azo+ Azp ) >> shiftl (8-226)
boo=(-As0+4*A00—11*Aq0+40* Ago +
40 % Ao — 11 * Ay +4 % Az — Asp) >> shiftl (8-227)
0= (A0 5%FA 10t 17% Aot 58 FA10—10% Ao+ 4% Aso— Agp) >> shiftl (8-228)
doo=(—Ao3+4*%Ag»—10% Ao+ 58 % Ago +
17 % Ag1—5 % Agz+ Agz ) == shiftl (8-229)
hoo=(—Ao—3+4*Ag—o— 11 % Ag—1 +40 * Agp +
40 % Apgqy— 11 * Ago +4 * Ags — Aga ) >> shiftl (8-230)
noo=(Ao—2—5%Ao-1+17 % Apo+ 58 F A1 —10* Apo+4 % Apa— Agg) >> shiftl (8-231)
40
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— The samples labelled eo 0. 100, poo. foo, joo, qoo. oo, koo and roo are derived by applying an 8-tap filter to the samples
a0, boj and co; with 1 = —3..4 1 the vertical direction as follows:

eoo=(—ao—3+4%apo— 10 *ap—1 +58 Fapo+ 17 ¥ag1 — 5 *ap2 +ap3) >> shift2 (8-232)
lno=1(ag—3+t4*agn—11%Fag_; +40 Fage+40 Fag; — 11 Fapr +4 *apgs —ags) >> shaft2 (8-233)
Poo=(ap2—5*ag 1+ 17 *agp+58 *ag;— 10 *ap,+4 *ag3—aga) >> shift2 (8-234)
foo=(-bos+4*bo—— 10 *bp—1 + 58 ¥ boo+ 17 *bo1 — 5 *bo2 +boz) >> shift2 (8-235)
Jjoo=("bos+4*bo—2— 11 *bo-1+40*boo+40 *bo1— 11 *bo2+4 *boz—bosa) >> shift2 (8-236)
qoo=(bo—2—35*bo-1+ 17 *boo+ 58 *bo1— 10 *boo+4 *bos —bos) >> shift2 (8-237)
goo=("coat4%Fecpa—10%co +358 ¥cop+ 17 Fcpy—5 *cort+eps) >> shift2 (8-238)
koo=(—co-3+4 *co2—11*co-1+40 Fcoo+40*cor— 11 *co2+4*¢co3—cos) >> shift2 (8-239)
rop=(co—=—5*co—1+17 ¥cop+ 58 ¥ co1 — 10 * coo+4 *co3 —coa) >> shift2 (8-240)

Table 8-8 — Assignment of the luma prediction sample predSampleL X1

xFracL 0 o(oyo |1 |ry1j1rj2(2)1212{3|3|3]3

yFracL 0 {2301 y2|3]0(1|12|3|0]1]2]3

predSampleLXy | A << shift3 |d|h|n|a|e|1|p|b|f|]j|lqlc|lg|k|T

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 164-65.

8.5.3.3.3.3 Chroma sample interpolation process
This process 1s only invoked when ChromaArrayType is not equal to 0.
Inputs to this process are:

— a chroma location i full-sample units ( xIntc, ylnte ),

41
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— achroma location 1n eighth fractional-sample units ( xFracc, yFracc ),
— the chroma reference sample array refPicL.Xc.

Output of this process is a predicted chroma sample value predSampleLX ¢

42
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In Figure 8-5, the positions labelled with upper-case letters B; ; within shaded blocks represent chroma samples at full-
sample locations inside the given two-dimensional array refPicLXc of chroma samples. These samples may be used for
generating the predicted chroma sample value predSamplel X¢. The locations ( xB; ;. yBi ; ) for each of the corresponding
chroma samples B, ; inside the given array refPicLXc¢ of chroma samples are derived as follows:

xBi; = Clip3( 0, ( pic_ width in luma samples / SubWidthC ) — 1, xIntc +1) (8-241)
yBi ;= Clip3( 0, ( pic_height_in_luma_samples / SubHeightC ) — 1, yIntc +j ) (8-242)

The positions labelled with lower-case letters within un-shaded blocks represent chroma samples at eighth-pel sample
fractional locations. The chroma location offset in fractional-sample units ( xFracc, yFracc ) specifies which of the
generated chroma samples at full-sample and fractional-sample locations is assigned to the predicted chroma sample value
predSamplel Xc. This assignment is as specified in Table 8-9. The output is the value of predSampleL Xc.

The variables shiftl. shift2 and shifi3 are derived as follows:

— The variable shiftl is set equal to Min( 4. BitDepthc — 8 ), the variable shifi2 is set equal to 6 and the variable shift3 is
set equal to Max( 2, 14 — BitDepthc ).

Given the chroma samples B; ; at full-sample locations ( XB; ;, B ; ). the chroma samples abg o to hhg at fractional sample
positions are derived as follows:

— The samples labelled abgg. aceo, adgo. aeop, afpo. agoe and ahg o are derived by applying a 4-tap filter to the nearest
integer position samples as follows:

aboo=(—2 *Boyo+ 58 * Boo+ 10 *B1o—2 *Bao) >> shiftl (8-243)

acoo=(—4 * B+ 54 * Boo+ 16 * Byg—2 * Byo ) >> shiftl (8-244)

adeo=(—6*Byo+ 46 * Bog + 28 * Byg — 4 * Byg) >> shiftl (8-245)

aeoo=(—4 *B-1o+ 36 * Boo+ 36 * Bi1g—4 * Byo) >> shiftl (8-246)

afoo=(—4 *Bo+ 28 *Bog+ 46 * B1o— 6 * Byg) >> shiftl (8-247)
43
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agoo=(—2*B_o+ 16 *Bgo+ 54 * Big—4 * By, ) >> shiftl (8-248)
alpo=(—2 *B_yo+ 10 * Bog+ 58 * Big—2 * Byo) >> shiftl (8-249)

— The samples labelled baoo. caoo. daco. edoo. face. gace and hage are derived by applying a 4-tap filter to the nearest
integer position samples as follows:

bapo=(—2 *Bo-1+ 58 *Boo+ 10 ¥ Bo1 —2 *Bg2 ) >> shiftl (8-250)
capo=(—4*Bo-1 1+ 54 *Boo+ 16 *Bo1—2 *Bo2) >> shiftl (8-251)
dago=(—6 *Bo-1+46 *Bog+ 28 *Bo1 —4 *Bo> ) >> shiftl (8-252

eapo=1(—4*Bo-1 136 *Boo+ 36 *Boy—4 *Bo2) >> shiftl (8-253)
fago=(—4*Bg1 +28 *Bgg+46 *Bg;— 6 *Bp, ) >> shiftl (8-254)
gag0=(—2*Bg-1+ 16 *Bgg+ 54 *Bg; —4 *Bg>) >> shiftl (8-255)
haoo=(—2 *Bo-1+ 10 * Bog + 58 * Bo1 —2 * Bg2 ) >> shiftl (8-256)

— The samples labelled bXo0. cXoo. dXo0. eXo0. Xo0. gXoo and hXoo for X being replaced by b. c. d. e. £ gand h,
respectively, are derived by applying a 4-tap filter to the intermediate values aXg; withi=—1..2 in the vertical direction
as follows:

bXpo=(-2*aXy 1 +58 FaXyo+ 10 *aXg; — 2 *aXp, ) >> shift2 (8-257)
Xoo=(—4*aXo1+ 54 *aXoo+ 16 *aXo1 — 2 * aXoz ) >> shifi2 (8-238)
dXgo=(—6*aXo-1 +46 *aXpo+ 28 *aXo; — 4 *aXoy ) >> shift2 (8-259)
eXoo=1(—4*aXo-1+ 36 *aXpo+36 ¥aXo; —4 ¥ aXp2 ) => shift2 (8-260)
Xoo=(—4 *aXo-1+ 28 *aXoo +46 *aXo1— 6 *aXo2) >> shift2 (8-261)
gXo_o =(-2 FaXo-1+ 16 FaXeo+ 54 *aXo1 — 4 *aXoo ) == shift2 (8-262)
h¥Xyo= (-2 *aXo-1+ 10 FaXpo+ 58 *aXp— 2 ¥ aXoo ) == shift? (8-263)
44
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Table 8-9 — Assignment of the chroma prediction sample predSampleLXc for ( X, Y ) being replaced by (1, b)),
(2,¢),(3,d),(4,¢),(5,1),(6,g) and (7, h), respectively

xFracC 0 0 0 0 0 0 0 0
vFracC 0 1 2 3 4 5 6 7

predSamplelL.Xc | B << shift3 | ba | ca | da | ea | fa | ga | ha

xFracC X X1 X[ X | X [ XX | X
vFracC 0 1 2 3 4 5 6 7
predSampleLXc ay bY | ¢Y | dY | eY | fY | gY | hY

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 165-67.

[E] obtaining a combined
prediction based at least
partly upon said first
prediction and said second
prediction;

Each of the Accused Products, such as the Fire Max 11, includes at least one H.265 Decoder that perform a
method for decoding video comprising obtaining a combined prediction based at least partly upon said first
prediction and said second prediction.

For example, and without limitation, each H.265 Decoder in the Accused Products performs a method for
decoding video comprising obtaining a combined prediction based at least partly upon said first prediction
and said second prediction, corresponding to the decoding process specified by the H.265 Standard. The
following specifications provide further evidence of how each H.265 Decoder implemented in each of the
Accused Products operates:
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8.5.3.3.4 Weighted sample prediction process

8.5.3.3.4.1 General

Inputs to this process are:

— two variables nPbW and nPbH specifying the width and the height of the current prediction block,
— two (nPbW)x(nPbH) arrays predSamplesL.0 and predSamplesL1,

— the prediction list utilization flags, predFlagL0 and predFlagl.1,

— the reference mdices refIdxL0 and refIdxIL1,

— avariable cIdx specifying colour component index.

Output of this process is the (n”PbW)x(nPbH) array pbSamples of prediction sample values.

The variable bitDepth 1s derived as follows:

— Ifcldx 1s equal to 0, bitDepth is set equal to BitDepthy.

— Otherwise, bitDepth is set equal to BitDepthc.

The variable weightedPredFlag is derived as follows:

— Ifslice_type is equal to P, weightedPredFlag 1s set equal to weighted pred_flag.

— Otherwise (slice_type 1s equal to B), weightedPredFlag 1s set equal to weighted bipred flag.
The following applies:

— If weightedPredFlag is equal to 0, the array pbSamples of the prediction samples is derived by invoking the default
weighted sample prediction process as specified in clause 8.5.3.3.4.2 with the prediction block width nPbW, the
prediction block height nPbH, two (nPbW)x(nPbH) arrays predSamplesL.O and predSamplesL1, the prediction list
utilization tlags predFlaglL0 and predFlagLl and the bit depth bitDepth as inputs.

— Otherwise (weightedPredFlag is equal to 1), the array pbSamples of the prediction samples is derived by invoking the
weighted sample prediction process as specified in clause 8.5.3.3.4.3 with the prediction block width nPbW, the
prediction block height nPbH, two (nPbW)x(nPbH) arrays predSamplesL.O and predSamplesL1, the prediction list
utilization flags predFlagl.0 and predFlagl 1, the reference indices retldxL0 and refldxL1, the colour component mdex
cldx and the bit depth bitDepth as mputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 167-68.
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8.5.3.3.4.2 Default weighted sample prediction process

Inputs to this process are:

— two variables nPbW and nPbH specifying the width and the height of the current prediction block,
— two (nPbW)x(nPbH) arrays predSamplesL.O and predSamplesL1,

— the prediction list utilization flags, predFlagl.0, and predFlagL1,

— a bit depth of samples, bitDepth.

Output of this process is the (nPbW)x(nPbH) array pbSamples of prediction sample values.

Variables shiftl, shift2, offset]l and offset2 are derived as follows:

— The variable shift] is set equal to Max( 2, 14 — bitDepth ) and the variable shift2 is set equal to Max( 3, 15 — bitDepth ).
— The variable offset] is set equal to I <= ( shiftl —1).

— The variable offset2 is set equal to 1 <<t (shift2 —1).

Depending on the values of predFlagl0 and predFlagL 1, the prediction samples pbSamples[ x ][ v ] with x = 0.uPbW — 1
and y = 0..nPbH — 1 are derived as follows:

— If predFlagl0 is equal to 1 and predFlagLl is equal to 0, the prediction sample values are derived as follows:
pbSamples[ x ][ y ] =Clip3( 0, (1 << bitDepth ) — 1, ( predSamplesL.O[ x ][ y ] + offset]l ) => shiftl ) (8-264)

— Otherwise, if predFlagL 0 is equal to 0 and predFlagl] is equal to 1, the prediction sample values are derived as follows:
pbSamples[ x ][ y ] =Clip3( 0, (1 << bitDepth ) — 1, ( predSamplesL.1[ x ][ y ] + offset]l ) => shiftl ) (8-265)

—  Otherwise (predFlagl.0 1s equal to 1 and predFlagl.1 is equal to 1), the prediction sample values are derived as follows:

pbSamples[ x ][ y ] =Clip3( 0, (1 =< bitDepth ) — 1,
( predSamplesLO[ x ][ v ] + predSamplesL1[ x ][ v | + offset2 ) => shift2 ) (8-266)

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 168.

[F] decreasing a precision of
said combined prediction by
shifting bits of the combined
prediction to the right; and

Each of the Accused Products, such as the Fire Max 11, includes at least one H.265 Decoder that perform a
method for decoding video comprising decreasing a precision of said combined prediction by shifting bits
of the combined prediction to the right.
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For example, and without limitation, each H.265 Decoder in the Accused Products performs a method for
decreasing a precision of said combined prediction by shifting bits of the combined prediction to the right.
The following specifications provide further evidence of how each H.265 Decoder implemented in each of

the Accused Products operates:

5 Bit-wise operators

:J'l

The following bit-wise operators are defined as follows:

x >> vy  Arithmetic right shift of a two's complement integer representation of x by y binary digits. This function
is defined only for non-negative integer values of y. Bits shifted into the most significant bits (MSBs) as
a result of the right shift have a value equal to the MSB of x prior to the shift operation.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 16.

48

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1025, Page 000049




Case 1:23-cv-01232-GBW Document 5-1 Filed 10/31/23 Page 423 of 1585 PagelD #: 589

COMPLAINT EXHIBIT 17
United States Patent No. 11.805.267

U.S. PATENT NoO. 11,805,267

ACCUSED PRODUCTS

8.5.3.3.4.2 Default weighted sample prediction process

Inputs to this process are:

— two variables nPbW and nPbH specifying the width and the height of the current prediction block,
— two (nPbW)x(nPbH) arrays predSamplesL.O and predSamplesL1,

— the prediction list utilization flags, predFlagl.0, and predFlagL1,

— a bit depth of samples, bitDepth.

Output of this process is the (nPbW)x(nPbH) array pbSamples of prediction sample values.

Variables shiftl, shift2, offset]l and offset2 are derived as follows:

— The variable shift] is set equal to Max( 2, 14 — bitDepth ) and the variable shift2 is set equal to Max( 3, 15 — bitDepth ).
— The variable offset] is set equal to I <= ( shiftl —1).

— The variable offset2 is set equal to 1 <<t (shift2 —1).

Depending on the values of predFlagl0 and predFlagL 1, the prediction samples pbSamples[ x ][ v ] with x = 0.uPbW — 1
and y = 0..nPbH — 1 are derived as follows:

— If predFlagl0 is equal to 1 and predFlagLl is equal to 0, the prediction sample values are derived as follows:
pbSamples[ x ][ y ] =Clip3( 0, (1 << bitDepth ) — 1, ( predSamplesL.O[ x ][ y ] + offset]l ) => shiftl ) (8-264)

— Otherwise, if predFlagL 0 is equal to 0 and predFlagl] is equal to 1, the prediction sample values are derived as follows:
pbSamples[ x ][ y ] =Clip3( 0, (1 << bitDepth ) — 1, ( predSamplesL.1[ x ][ y ] + offset]l ) => shiftl ) (8-265)

—  Otherwise (predFlagl.0 1s equal to 1 and predFlagl.1 is equal to 1), the prediction sample values are derived as follows:

pbSamples[ x ][ y ] =Clip3( 0, (1 =< bitDepth ) — 1,
( predSamplesLO[ x ][ v ] + predSamplesL1[ x ][ v | + offset2 ) => shift2 ) (8-266)

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 168.

[G] reconstructing the block
of pixels based on the
combined precision.

Each of the Accused Products, such as the Fire Max 11, includes at least one H.265 Decoder that perform a
method for decoding video comprising reconstructing the block of pixels based on the combined precision.
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For example, each H.265 Decoder in the Accused Products performs a method for decoding video
comprising reconstructing the block of pixels based on the combined precision, corresponding to the
decoding process specified by the H.265 Standard. The following specifications provide further evidence of
how each H.265 Decoder implemented in each of the Accused Products operates:
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8.5 Decoding process for coding units coded in inter prediction mode

8.5.1 General decoding process for coding units coded in inter prediction mode
Inputs to this process are:

— a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current pacture,

— avariable log2CbSize specifying the size of the current coding block.
Qutput of this process 1s a modified reconstructed picture before deblocking filtering.

The derivation process for quantization parameters as specified in clause 8.6.1 15 invoked with the luma location
{ ®Chb, vCb ) as input.

The vanable nCbSy 1s set equal to 1 =< log2ChSize. When ChromaArrayType is not equal to 0, the variable nCbSwe 1s
setequalto (1 << log2CbSize ) / SubWidthC and the vanable nCbShe1s setequalto (1 << log2ChSize ) / SubHeightC.

The decoding process for coding units coded in inter prediction mode consists of the following ordered steps:

1. The mter prediction process as specified m clause 8.5.2 1s invoked with the luma location ( xCb. vCb ) and the
luma coding block size log2CbSize as wmputs, and the outputs are the array predSamples: and, when
ChromaArrayType is not equal to 0. the arrays predSamplescs, and predSamplesc,.

5]

The decoding process for the residual signal of coding units coded in inter prediction mode specified in clause
8.5 4 1s mvoked with the luma location ( xCb, ¥Cb ) and the luma coding block size log2CbSize as inputs, and
the outputs are the array resSamples; and, when ChromaArrayType 1s not equal to 0, the arrays resSamplesc, and
resSamplesc:.

3. The reconstructed samples of the current coding unit are derived as follows:

— The picture construction process prior to mn-loop filtening for a colour component as specified 1n clause 8.6.7
1s mvoked with the luma coding block location ( xCb. yCb ), the variable nCurrSw set equal to nCbS:, the
variable nCurrSh set equal to nCbS;, the variable cIdx set equal to 0, the (nCbS;)x(nCbS1) array predSamples
set equal to predSamplesy and the (nCbS)x(nCbSy) array resSamples set equal to resSamplesy as inputs.

— When ChromaArrayType is not equal to 0, the picture construction process prior to in-loop filtening for a
colour component as specified m clavse 8.6.7 1s invoked with the chroma codwng block location
( xChb / SubWidthC. vCb / SubHe1ghtC ). the vaniable nCurrSw set equal to nCbSwc. the vaniable nCurrSh set
equal to nCbShe, the variable cldx set equal to 1, the (nCbSwc)x(nCbShe) array predSamples set equal to
predSamplescy and the (nCbSwe)x(nCbShe) array resSamples set equal to resSamplescy as inputs.

— When ChromaArrayType is not equal to 0, the picture construction process prior to in-loop filtenng for a
colour component as specified i clause 8.6.7 1s invoked with the chroma coding block location
(®xChb/ SubWidthC, yCb / SubHeightC ), the variable nCurrSw set equal to nCbSwy, the variable nCurrSh set
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equal to nCbShe. the variable cIdx set equal to 2. the (nCbSwc)x(nCbShe) array predSamples set equal to
predSamplesc, and the (nCbSwc)x(nCbShe) array resSamples set equal to resSamplesc, as inputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 141-42.
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8.5.2 Inter prediction process
This process 1s invoked when decoding coding unit whose CuPredMode[ xCb ][ vCb ] 1s not equal to MODE_INTERA.
Inputs to this process are:

— a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

— a vaniable log2ChSize specifying the size of the current luma coding block.
Outputs of this process are:
— an (nCbSy)x(nCbSL) array predSamplest of luma prediction samples, where nCbSy 15 derived as specified below.,

—  when ChromaArrayType is not equal to 0, an (nChSwc)x(nChShe) array predSamplescy of chroma prediction samples
for the component Cb, where nCbSw¢ and nCbShe are derived as specified below,

—  when ChromaArrayType is not equal to 0, an (nCbSw¢)x(nCbShe) array predSamplesc; of chroma prediction samples
for the component Cr, where nCbSwe and nCbShe are derived as specified below.

The variable nCbSyt 1s set equal to 1 =< log2ChSize. When ChromaArrayType is not equal to 0. the variable nChSwc 15
set equal to nCbS; / SubWidthC and the variable nCbShy is set equal to nCbS; / SubHeightC.

The variable nCbS1; is set equal to nCbSy == 1.
Depending on the value of PartMode, the following applies:

— If Parthode 1s equal to PART 2Nx2N. the decoding process for prediction units in mter prediction mode as specified
1n clause 8.53 1s mvoked with the luma location ( xCb, yCb ), the luma location ( xBl, yBl ) set equal to ( 0, 0 ), the
size of the luma coding block nCbS;, the width of the luma prediction block nPbW set equal to nCbS;, the height of
the luma prediction block nPbH set equal to nCbSt and a partition index partldx set equal to 0 as inputs, and the outputs
are an (nChSy)x(nCbSt) array predSamplest and, when ChromaArrayType 1s not equal to 0. two (nCbSwc)x(nCbShe)
arrays predSamplesc, and predSamplesc,.

— Otherwise, if PariMode 1s equal to PART 2NxN, the following ordered steps apply:

1. The decoding process for prediction units in inter prediction mode as specified in clause 8.5.3 15 invoked with the
luma location ( xCb, yCb ), the luma location ( xBL. ¥Bl ) set equal to ( 0, 0), the size of the luma coding block
nCbS, the width of the luma prediction block nPbW set equal to nCbSy, the height of the luma prediction block
nPbH set equal to nCbSy == 1 and a partition index partldx set equal to 0 as inputs, and the outputs are an
(nCbS)x(nChS;) array predSamples; and, when ChromaArrayType 1s not equal to 0, two (nCbSwc)x(nCbShe)
arrays predSamplescy and predSamplesc.

-2

The decoding process for prediction units in inter prediction mode as specified i clause 8.5 3 1s invoked with the
luma location { xCb, yChb ), the luma location ( xBl. ¥Bl ) set equal to ( 0. nCbSy == 1), the size of the luma
coding block nCbS:. the width of the luma prediction block nPbW set equal to nCbS:. the height of the luma
prediction block nPbH set equal to nCbSy == 1 and a partition index partldx set equal to 1 as inputs, and the
outputs are the modified (nCbSy)x(nCbS1) array predSamples; and, when ChromaArrayType 1s not equal to 0,
the two modified (nCbhSwc)x(nCbShe) arrays predSamplescy and predSamplesce.

— Otherwise, if PartMode 15 equal to PART Nx2N, the following ordered steps apply:
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1. The decoding process for prediction units 1n inter prediction mode as specified in clause 8.5.3 1s mvoked with the
luma location ( xCb, yChb ), the luma location ( xBl, y¥Bl1) set equal to ( 0, 0), the size of the luma coding block
nCbSr, the width of the luma prediction block nPbW set equal to nCbS: == 1, the height of the luma prediction
block nPbH set equal to nCbhSy and a partition index partldx set equal to 0 as inputs, and the outputs are an
(nCbSL)x(nCbS1) array predSamplest and. when ChromaArrayType 1s not equal to 0. two (nCbSwe)x(nCbShe)
arrays predSamplescy and predSamplesc.

!_J

The decoding process for prediction units in inter prediction mode as specified in clause 8 5 3 1s invoked with the
luma location ( xCb, vCb ), the luma location ( xBl. yBl ) set equal to ( nCbS: == 1, 0), the size of the luma
coding block nCbS;, the width of the luma prediction block nPbW set equal to nCbS. == 1. the height of the
luma prediction block nPbH set equal to nCbS; and a partition index partldx set equal to 1 as mputs, and the
outputs are the modified (nCbS1)x(nCbS.) array predSamplesy and, when ChromaArravType is not equal to 0,
the two modified (nCbSwc)x(nCbShe) arrays predSamplescy, and predSamplesc,.
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— Otherwise, if PartMode 1s equal to PART 2NxnU, the following ordered steps apply:

1. The decoding process for prediction units 1n inter prediction mode as specified in clause 8.5.3 15 mvoked with the
luma location ( xCb, vCb ). the luma location ( xBl. vBl ) set equal to { 0. 0 ), the size of the luma coding block
nChSy, the width of the luma prediction block nPbW set equal to nCbS;, the height of the luma prediction block
0PbH set equal to nCbhSy == 2 and a partition index partldx set equal to 0 as inputs, and the outputs are an
(nCbhSL)x(nCbS.) array predSamples; and, when ChromaArrayType is not equal to 0, two (nCbSw¢)=x(nCbShe)
arrays predSamplescy and predSamplescy.

=]

The decoding process for prediction units i inter prediction mode as specified in clause 8.5.3 15 invoked with the
luma location ( xChb, ¥Cb ), the luma location ( xBl, ¥Bl) set equal to ( 0, nCbS; == 2), the size of the luma
coding block nCbhSr. the width of the luma prediction block nPbW set equal to nCbSz, the height of the luma
prediction block nPbH set equal to { nCbSy == 1)+ ( nCbSy == 2) and a partition index partldx set equal to 1
as mputs, and the outputs are the modified (nCbS1)x(nCbS1) array predSamplest and. when ChromaArrayType
1s not equal to 0, the two modified (nCbSwc)x{nCbShe) arrays predSamplescy and predSamplesc:.

— Otherwise, if ParthMode 15 equal to PART _2NxnD, the following ordered steps apply:

1. The decoding process for prediction units in inter prediction mode as specified in clause 8.5.3 1s invoked with the
luma location ( xCb, yCb ). the luma location ( xBl, yBl ) set equal to { 0, 0 ), the size of the luma coding block
nCbSt, the width of the luma prediction block nPbW set equal to nCbSt, the height of the luma prediction block
nPbH set equal to ( nCbSy == 1)+ (nCbSy == 2 ) and a partition index partldx set equal to 0 as inputs, and the
outputs are an (nCbhSy)x(nCbSy) array predSamplesy and, when ChromaArrayType is not equal to 0, two
(nChSwe)x(nCbShe) arrays predSamplesq, and predSamplesc,.

[

The decoding process for prediction units 1 inter prediction mode as specified in clause 8 5.3 15 invoked with the
luma location ( xCb, yCb ), the luma location ( xBl. vBl ) set equal to ( 0, ( nCbSy == 1)+ ({nCbS. == 2)),
the size of the luma coding block nCbSy, the width of the luma prediction block nPbW set equal to nCbSy, the
height of the luma prediction block nPbH set equal to nCbS. == 2 and a partition index partIdx set equal to 1 as
inputs, and the outputs are the modified (nCbSy)x(nCbS1) array predSamplesr and. when ChromaArrayType is
not equal to 0. the two modified (nCbSwc)x(nCbShe) arrays predSamplesc, and predSamplesc,.

— Otherwise, if ParthMode 15 equal to PART nlx2N, the following ordered steps apply:

1. The decoding process for prediction units 1n inter prediction mode as specified 1 clause 8.5.3 15 mvoked with the
luma location ( xCb, yCb ), the luma location ( xBl, yBl ) set equal to { 0, 0 ), the size of the luma coding block
nCbS;, the width of the luma prediction block nPbW set equal to nCbS; == 2. the height of the luma prediction
block nPbH set equal to nCbSy and a partition index partldx set equal to 0 as inputs, and the outputs are an
(nChSy)x(nCbS;) array predSamples; and, when ChromaArrayType is not equal to 0, two (nCbSw)x(nCbShe)
arrays predSamplescy and predSamplesc:.

-2

The decoding process for prediction units 1n inter prediction mode as specified in clause 8.5.3 15 mvoked with the
luma location { xCb, ¥Cb ). the luma location { xBl. yBl ) set equal to ( nCbS; == 2_0). the size of the luma
coding block nCbS;. the width of the luma prediction block nPbW set equal to ( nCbS; == 1)+ (nChSy == 2,
the height of the luma prediction block nPbH set equal to nCbS: and a partition index partldx set equal to 1 as
inputs, and the outputs are the modified (nCbSy)x(nCbS1) array predSamples; and. when ChromaArrayType is
not equal to 0. the two modified (nCbSwe)x(nCbShe) arrays predSamplescy and predSamplesc:.
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— Otherwise, if PartMode 1s equal to PART _nRx2N. the following ordered steps apply:

1. The decoding process for prediction units in inter prediction mode as specified in clause 8.5.3 1s invoked with the
luma location ( xChb, yCb ), the luma location ( xBl, vBl ) set equal to ( 0, 0 ), the size of the luma coding block
nCbSt, the width of the luma prediction block nPbW set equal to ( nCbSyz == 1)+ ( nCbhS. == 2), the height
of the luma prediction block nPbH set equal to nCbSy and a partition index partldx set equal to 0 as inputs, and
the outputs are an (nCbSp)x(nCbSL) array predSamplesy and, when ChromaArrayType 1s not equal to 0, two
(nCbSwc)x(nCbShe) arrays predSamplescy and predSamplesc:.

[R¥]

The decoding process for prediction units in inter prediction mode as specified in clause 8.5.3 1s mvoked with the
luma location ( xCb. yCb ), the luma location ( xBL, yBl ) set equal to ( nCS1p+( nCbSy == 2, 0), the size of
the luma coding block nCbSy., the width of the luma prediction block nPbW set equal to nCbS: == 2, the height
of the luma prediction block nPbH set equal to nCbS; and a partition index partldx set equal to 1 as inputs, and
the outputs are the modified (nCbS)=x(nCbSL) array predSamplesy and, when ChromaArrayType is not equal to
0, the two modified (nCbSwe)x(nCbShe) arrays predSamplescy, and predSamplesc,.

— Otherwise (Parthode 1s equal to PART NxN), the following ordered steps apply:

1. The decoding process for prediction units in inter prediction mode as specified in clause 8 5.3 1s invoked with the
luma location { xCb, yCb ). the luma location ( xBl, ¥Bl ) set equal to { 0, 0 ), the size of the luma coding block
1CbS;, the width of the luma prediction block nPbW set equal to nCbSy == 1, the height of the luma prediction
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block nPbH set equal to nCbSy == 1 and a partition index partldx set equal to 0 as inputs. and the outputs are an
(nCbS.)x(nCbS) array predSamples: and, when ChromaArrayType is not equal to 0, two (nCbSwe)x(nCbShe)
arrays predSamplescy and predSamplesc:.

[

The decoding process for prediction units in inter prediction mode as specified in clause 8 5.3 1s mvoked with the
luma location ( xCbh, ¥Chb ), the luma location ( xBl, ¥Bl ) set equal to { nCbSL == 1,0 ), the size of the luma
coding block nCbS;. the width of the luma prediction block nPbW set equal to nCbSp == 1, the height of the
luma prediction block nPbH set equal to nCbhS. == 1 and a partition index partldx set equal to 1 as inputs, and
the outputs are the modified (nCbS)x(nCbS;) array predSamples; and. when ChromaArrayType 1s not equal to
0. the two modified (nCbSwc)x(nCbShe) arrays predSamplescs and predSamplesc:.

3. The decoding process for prediction units in inter prediction mode as specified 1n clause 8.5.3 15 mvoked with the
luma location ( xCb, vChb ), the luma location ( xBl. vBl ) set equal to { 0. nCbS; == 1), the size of the luma
coding block nCbSy, the width of the luma prediction block nPbW set equal to nCbSp == 1, the height of the
luma prediction block nPbH set equal to nCbSy. == 1 and a partition index partldx set equal to 2 as inputs. and
the outputs are the modified (nCbS)x(nCbSy) array predSamples; and, when ChromaArrayType is not equal to
0, the two modified (nCbSwe)x(nCbShe) arrays predSamplesc, and predSamplesc:.

4. The decoding process for prediction units in inter prediction mode as specified in clause 8.5.3 is mvoked with the
luma location ( xCb, vChb ). the luma location ( xBl, y¥Bl ) set equal to { nCbSy == 1. nChSy => 1), the size of
the luma coding block nCbSz, the width of the luma prediction block nPbW set equal to nCbSy == 1, the height
of the luma prediction block nPbH set equal to nCbS; == 1 and a partition index parildx set equal to 3 as mputs,
and the outputs are the modified (nCbSr)x(nCbSy) array predSamplest and. when ChromaArrayType 15 not equal
to 0, the two modified (nCbSwex(nCbShe) arrays predSamplescy, and predSamplesc,.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 142-44

57

Amazon.com, Inc., Amazon.com Services LLC - Ex. 1025, Page 000058




Case 1:23-cv-01232-GBW Document 5-1 Filed 10/31/23 Page 432 of 1585 PagelD #: 598

COMPLAINT EXHIBIT 17
United States Patent No. 11.805.267

U.S. PATENT NoO. 11,805,267

ACCUSED PRODUCTS

8.5.3.3  Decoding process for inter prediction samples

8.5.3.3.1 General
Inputs to this process are:

— a luma location ( xCb, yCb ) specifying the top-left sample of the current luma coding block relative to the top-left
luma sample of the current picture,

— a luma location ( xBl, yBl) specifying the top-left sample of the current luma prediction block relative to the top-left
sample of the current luma coding block,

— avariable nCbS specifying the size of the current luma coding block,
— two variables nPbW and nPbH specifying the width and the height of the luma prediction block,

— the luma motion vectors mvL0 and mvL1,
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— when ChromaArrayType is not equal to 0, the chroma motion vectors mvCL0 and mvCL1,

— the reference indices refldxL0 and refIdxL1,

— the prediction list utilization flags, predFlagl.0, and predFlagl.1.

Outputs of this process are:

— an (nCbSp)x(nCbSy) array predSamplesy, of luma prediction samples, where nCbSy, 1s derived as specified below,

—  when ChromaArrayType is not equal to 0, an (nCbSwc)x(nCbShc) array predSamplescsy, of chroma prediction samples
for the component Cb, where nCbSwc and nCbShc are derived as specified below,

—  when ChromaArrayType 1s not equal to 0, an (nCbSwc)x(nCbShc) array predSamplescr of chroma prediction samples
for the component Cr, where nCbSwec and nCbShe are derived as specified below.

The variable nCbSy is set equal to nCbS. When ChromaArrayType is not equal to 0, the variable nCbSwc is set equal to
nCbS / SubWidthC and the variable nCbShc 1s set equal to nCbS / SubHeightC.

Let predSamplesL.Op and predSamplesL.ly be (nPbW)x(nPbH) arrays of predicted luma sample values and, when
ChromaArrayType is not equal to 0, predSamplesLOcy,. predSamplesLlcy, predSamplesLOc, and predSamplesLlcy be
(nPbW / SubWidthC)x(nPbH / SubHeightC) arrays of predicted chroma sample values.

For X being each of 0 and 1, when predFlagl.X is equal to 1, the following applies:

— The reference picture consisting of an ordered two-dimensional array refPicLXp of luma samples and, when
ChromaArrayType is not equal to 0, two ordered two-dimensional arrays refPicL X, and refPicL X ¢, of chroma samples
is derived by mvoking the process specified in clause 8.5.3.3.2 with refldx.X as mput.

— The array predSamplesLX; and, when ChromaArrayType is not equal to 0, the arrays predSamplesLXc, and
predSamplesLX ¢, are derived by invoking the fractional sample interpolation process specified in clause 8.5.3.3.3 with
the luma locations ( xCb, yCb ) and ( xBl, yBl ), the luma prediction block width nPbW. the luma prediction block
height nPbH, the motion vectors mvLX and, when ChromaArrayType is not equal to 0, mvCLX, and the reference
arrays refPicLXy, refPicLX ¢y, and refPicLXc, as inputs.

ITU-T Rec. H.265 (12/2016) High efficiency video coding at pp. 161-62.
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8.5.3.3.4.2 Default weighted sample prediction process
Inputs to this process are:
— two variables nPbW and nPbH specifying the width and the height of the current prediction block,

- two (WPbW)x(nPbH) arrays predSamplesL0 and predSamplesL1,

the prediction list utilization flags, predFlagL0, and predFlagL1,

— abit depth of samples, bitDepth.

Output of this process is the (nPbW)x(nPbH) array pbSamples of prediction sample values.

Variables shiftl, shift2, offset] and offset2 are derived as follows:

— The variable shift] is set equal to Max( 2, 14 — bitDepth ) and the variable shift2 is set equal to Max( 3, 15 — bitDepth ).
— The varable offset] is set equal to 1 << ( shiftl —1).

— The variable offset2 is setequal to 1 <= (shift2—1).

Depending on the values of predFlagL0 and predFlagl1, the prediction samples pbSamples[ x ][ v ] with x = 0.nPbW — 1
and y = 0.nPbH — 1 are derived as follows:

— IfpredFlagl0 is equal to | and predFlagl1 is equal to 0, the prediction sample values are derived as follows:
pbSamples[ x ][ v ]=Clip3( 0, (1 <= bitDepth ) — 1, ( predSamplesLO[ x ][ v ] + offset] ) >> shiftl ) (8-264)

— Otherwise, if predFlagL.0 is equal to 0 and predFlagl 1 is equal to 1, the prediction sample values are derived as follows:
pbSamples[ x |[ v ] = Clip3( 0, (1 =< bitDepth ) — 1, ( predSamplesL.1[ x ][ v ] + offset] ) == shiftl ) (8-265)

— Otherwise (predFlagL0 1s equal to 1 and predFlagL1 is equal to 1), the prediction sample values are derived as follows:

pbSamples[ x ][ v ] =Clip3( 0, ( 1 == bitDepth ) — 1,
( predSamplesLO[ x ][ v ] + predSamplesL1[ x ][ v ] + offset2 ) >> shift2) (8-266)

ITU-T Rec. H.265 (12/2016) High efficiency video coding at p. 168.
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