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I. INTRODUCTION

The Board should deny institution because Petitioner fails to show a
reasonable likelihood that claims 8-11 (the “Challenged Claims”) of U.S. Patent No.
8,050,321 (the “’321 Patent™) are obvious.

The ’321 Patent is directed to novel data structures and techniques that enable
a user to watch a streaming video from a random user-selected point in the stream,
which is sometimes called “random access.” The ’321 Patent provides random
access of streaming video with more efficiency and fewer errors than conventional
technology at the time.

MPEG-1 does not invalidate Claims 8, 10, or 11 of the ’321 Patent.
Petitioner relies on the MPEG-1 video coding standard to attempt to show that the
inventions of the 321 Patent are not novel, and, despite numerous evolutions of
video coding with working groups of experts, the claims of the ’321 Patent are
nothing more than what was done in MPEG-1. This is wrong, for numerous reasons.

Most devastating to Petitioner’s argument is that MPEG-1 does not disclose
the [d] limitations of the Challenged Claims—the decoder “resetting the identifier
value” limitation. The reason is simple. Petitioner has failed to identify any
disclosure in MPEG-1 that shows the decoder resetting the identifier value. Instead,
Petitioner attempts to point to an identifier value of the next Group of Picture

(“GOP”)—one which the encoder sets to zero for each new GOP—to argue that the
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identifier value of the current GOP is reset to zero by a decoder. Petitioner’s
argument points to the wrong process of video coding (the encoder instead of the
decoder) and to the wrong parameter.

Petitioner fully understands this flaw. To save the reference, Petitioner argues
that when the decoder merely reads off the values already set by the encoder, the
decoder itself does the resetting of the value. Petitioner does not disagree that when
a new GOP is reached in display order, the encoder sets the Temporal Reference for
the first frame of the GOP in display order. What Petitioner erroneously argues is
that, when that same frame is reached in the decoding process, the decoder merely
reproducing the flag set by the encoder constitutes “resetting” the flag.

But this flaw is not the only one. Petitioner also argues that the [a] limitations
(which require an indication of a first image frame in decoding order) is met by the
closed GOP flag that is a syntax element within the Group of Pictures header. This
header precedes any image frame in the bitstream. And closed gop flag does not
confirm the presence of any image frame to a decoder. Rather, closed gop flag
provides information only about the group of pictures layer, not any information about
any picture. To circumvent this fact, Petitioner and its expert craft a modified MPEG-
1 decoder that excludes any possibility that the decoder would ever successfully
decode bitstreams other than ones with an I-frame after every GOP header. As a

threshold matter, this argument confuses what a POSITA would understand an
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“indication” to be. In video coding, an indication confirms something to a decoder
with certainty. In Petitioner’s modified decoder that it posits would encounter only
a controlled universe of bitstreams, the fact that an I-frame follows a GOP header does
not mean the GOP header indicated the I-frame. Rather, even in Petitioner’s
contrived scenario, the modified decoder would only confirm the presence of an I-
frame in the bitstream through picture layer syntax (not the closed gop flag).
Furthermore, Petitioner’s closed gop flag can only signal the possibility of and
cannot confirm (i.e., indicate) an I-frame.

Petitioner’s next argument is that the [a] limitations are met by the Temporal
Reference flag, a flag that tracks the display order of frames, not the decoding order
of frames. Petitioner cherry picks an example where the first frame of the display
order happens to be the first frame of the decoding order, arguing that this
coincidence in indexing satisfies the limitation requiring that the first image in
decoding order be indicated. In doing so, Petitioner ignores all instances in which
the first image in display order is not the first image in decoding order. In all of these
instances, Temporal Reference does not indicate “the first image frame, in decoding
order” that the claims specify. This is important, because these examples make clear
that a Temporal Reference of zero (as the name would suggest) indicates the first

image in display order, not decoding order.
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It is unsurprising that Petitioner’s arguments on MPEG-1 are flawed. The *321
Patent sought to improve prior art random access, including the limited random
access provided by MPEG-1’s Group of Pictures. What the *321 Patent inventor
sought to improve was a numbering scheme to facilitate random access within any
independent sequence and not to confuse the decoder with numbering schemes that
would make it appear as some frames were lost (e.g. starting at frame 15 in display
order or decoding order, where MPEG-1 would attempt to reconstruct frames 1-14).
In resetting the identifier value to zero at the decoder, the decoder can then process
the independent sequence without error. Put simply, the 321 Patent improved the
very random access techniques used in MPEG-1 that Petitioner incorrectly alleges
disclose the claims of the *321 Patent.

Kim does not invalidate Claims 8, 10, or 11 of the ’321 Patent. Kim—which
is not about random access or streaming video, but is instead about storing time lapse
intermittent images on an optical disk to improve durability over traditional
magnetic storage—fails to disclose or render obvious numerous elements of the
Challenged Claims. Most significantly, Kim does not disclose or render obvious
decoding the required “indication of at least one image frame, which is the first
image frame, in decoding order, of the independent sequence.” ASUS-1001, 8-11
(decoding). This is not surprising given that Kim does not discuss independently

decodable video sequences anywhere in its disclosure but instead emphasizes the
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problem of decoding individual image frames that are intermittently stored in the
bitstream. The Petition relies on an optional value that Kim describes may be “zero”
or entirely “absent” from the bitstream because it serves no purpose at all. This
optional value is never ascribed any meaning and is never used by either the encoder
or decoder as an indication of anything, which is why it is allowed to be entirely
absent from the bitstream. The mere fact that a zero value may sometimes be present
in an image that may sometimes be the first image frame in decoding order does not
mean that the zero value indicates the first image frame in decoding order, as the
claims require. Indeed, the fact that a zero value may also be present in an image
that is not the first image frame in decoding order proves that the zero value cannot
be the claimed “indication of at least one image frame, which is the first image
frame, in decoding order, of the independent sequence.” The Petition does not
present any theories on how or why a person of ordinary skill would have modified
Kim to overcome this deficiency or render obvious this limitation.

Additionally, Kim does not disclose or render obvious the decoder resetting
the identifier value for the indicated first image frame of the independent sequence
(claims 8-11). This is because Kim at best only describes resetting values at the
encoder. Just as in MPEG-1, the decoder takes no role in resetting any identifiers—

as Petitioner recognizes, the decoder’s sole job here is to reproduce the bitstream
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faithfully. For this additional reason, Kim fails to disclose or render obvious the
Challenged Claims.

Notably, the patentability of the >321 Patent in view of Kim, and, separately,
in view of MPEG-1, has already been adjudicated in an ITC proceeding in 2024.
There, the ALJ determined that the same Kim and MPEG-1 references did not
anticipate or render obvious any of the asserted decoding claims of the 321 Patent.
EX-2018, 49-56, 56-57.

Although the Board has instituted an IPR on the ’321 Patent in the past
(IPR2024-00691), that petition differed materially from the Petition at issue here,
and the Board did not at that time have the benefit of the evidence, testimony, and
findings in the related ITC Investigation that showed the Challenged Claims are
valid over Kim and MPEG-1. This response also focuses on specific admissions by
Dr. Saber that were not focused on in the prior I[PR.

Therefore, for the reasons explained herein, Nokia requests the Board find all
the Challenged Claims valid, just as the ALJ did for the decoding claims challenged
here.

II. BACKGROUND
A.  Technical Background

The 321 Patent relates to improvements to video encoders and decoders,

which enables a decoder to identify where to start a decoding process, while
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minimizing errors and optimizing efficiency. This is particularly important for
situations when a user wishes to select a particular point (other than the beginning)
to start watching a video, for example when joining a stream part-way through or
when skipping ahead or returning to a past point in the video. In video coding, this
is known as random access, and the 321 Patent is directed to improving random
access. ASUS-1001, 3:52-56, 3:62-4:4, 4:48-60.

Minimizing bitrate is extremely important for applications such as video
streaming, and various techniques have been developed to improve video
compression (video encoding), such as techniques that take advantage of spatial
redundancy (similarities between areas within a video frame known as intra-frame
techniques) and temporal redundancy (similarities between successive video frames
known as inter-frame techniques). As the 321 Patent notes, “[t]o reduce the amount
of data in video files, the image data can be compressed into a smaller form by
reducing the amount of redundant information in the image frames.” ASUS-1001,
2:5-7.

One such inter-frame technique, known as motion-compensated temporal

prediction, can be used to take advantage of the redundancy of successive image

frames. ASUS-1001, 2:15-17.
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EX-2015, 955 (annotating in red the redundancy in successive image frames).

In this method, a portion of a current frame to be encoded can be predicted
from a portion in another, previously-encoded frame such as a past or future frame
in display order. Motion-compensated temporal prediction attempts to identify a
matching portion in a previously coded frame, which may be in a different position

due to movement or motion of objects or areas, and to use this to predict a portion

of a current frame. ASUS-1001, 2:16-20.

EX-2015, 957 (annotating in red how successive image frames can reuse the
redundant portion of the previous frame rather than re-encode that portion of the
image).

[-frames (or INTRA-frames) are encoded frames whose encoded image
information is not determined using this motion-compensated temporal prediction
process, while INTER-frames (also known as P-frames or B-frames) are encoded
frames whose image information is, at least in part, determined based on prediction
from one or more previously coded frames in the sequence. In the example shown

above, the 0 frame is an I-frame, and the other frames 1-5 are P-frames. Such



IPR2025-01279
U.S. Patent No. 8,050,321

previously coded frames may be preceding frames in display order and/or
subsequent frames in display order. A P-frame is encoded using only one previously
encoded frame and a B-frame may be encoded using two previously-encoded
frames, for example one preceding frame and one subsequent frame in display order.
ASUS-1001, 2:20-32, 2:42-47.

While the use of INTER-frames, such as P-frames, improves coding
efficiency, one problem that the 321 Patent describes is that “[i]f a frame is lost,
frames dependent on it can no longer be correctly decoded.” ASUS-1001, 2:31-33.
The ’321 Patent describes that, in conventional systems, image “frames are typically
numbered according to an arithmetical series,” so that the decoder can know if a
frame is missing based on a discontinuity in the frame numbering. ASUS-1001,
3:19-20, 11:20-25. However, in conventional systems, the decoder has no way of
knowing whether lost or missing frames were needed for further decoding or
whether they could be ignored. ASUS-1001, 11:22-25, 3:3-20.

One situation where this was a problem is “when the user wishes to start
browsing a video file in the middle of a video sequence. Such situations occur for
example when the user wishes to browse a locally stored video file backward or
forward or to browse a streaming file at a particular point; when the user initiates the
playback of a streaming file from a random point; or when a video file that is to be

reproduced is detected to contain an error that interrupts the playback or requires the
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playback to be resumed from a point following the error. When the browsing of a
video file is resumed from a random point after previous browsing, discontinuity
typically occurs in the image numbering. The decoder typically interprets this as
unintentional loss of image frames and unnecessarily tries to reconstruct the image
frames suspected as lost.” ASUS-1001, 11:11-25.

“Another example relates to starting the reception of a broadcast or multicast
video transmission from the middle of the video transmission. A third example
relates to on-demand streaming from a server and occurs when an end-user wishes
to start playback from a certain position of a stream.” ASUS-1001, 3:66-4:5.

Thus, the inventor the ’321 Patent recognized that there was a need for an
“improved method and equipment implementing the method, that enable detection
of image frames from which a decoder can start the decoding process” without
having to worry about whether the missing frames are needed for decoding later
frames. ASUS-1001, 4:8-30; EX-2015, 965. That is, it is important to be capable of
identifying a coded video frame (picture) from which it is guaranteed that a decoder
can begin decoding independently, for example to enable playback from or seeking

to start at a particular position in a coded video stream (random access). EX-2015,

q65.
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B. The °321 Patent

The ’321 Patent claims an improved method “that enable[s] detection of
image frames from which a decoder can start the decoding process.” ASUS-1001,
4:8-10. The inventor of the ’321 Patent recognized that the problems with
conventional systems “can be avoided in the decoder by defining an initiation image
in an independently decodable Group of Pictures GOP that is activated at the random
point of the video file, and the number of the initiation image is set at zero.” ASUS-
1001, 11:26-30.

The idea behind the ’321 Patent’s invention was to be able to identify during
later decoding of a bitstream an initiation picture among a series of pictures in an
independently decodable sequence to begin decoding the bitstream from that picture;
and thus, during the decoding process, any picture before the initiation picture is
discarded, by being defined as unusable as a reference picture. See ASUS-1001,
4:31-35. “Consequently, when activated at a random point, the decoder preferably
sets the identifier of the first image frame, preferably an I-frame, of the
independently decodable sub-sequence at zero.” ASUS-1001, 11:26-40. To that end,
the ’321 Patent claims a method of decoding comprising “decoding from the video
sequence an indication of at least one image frame, which is the first image frame,
in decoding order, of an independent sequence, wherein all motion-compensated

temporal prediction references of the independent sequence refer only to image

11
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frames within said independent sequence; starting the decoding of the video
sequence from said first image frame of the independent sequence, whereby the
video sequence is decoded without prediction from any image frame decoded prior
to said first image frame; decoding identifier values for image frames according to
a numbering scheme; and resetting the identifier value for the indicated first image
frame of the independent sequence.” ASUS-1001, claim 8 (emphasis added).

C. The Prior Art
1. MPEG-1 (ISO/IEC 11172)

MPEG-1 Video (ISO/IEC 11172-2, “MPEG-1") is a standard developed by
the Moving Pictures Expert Group that was approved in 1993. MPEG-1 does not
enable random access at a user-specified playback point and thus did not solve the
prior-art problem identified and claimed by the ’321 Patent. Instead, MPEG-1
describes that after a user specifies a random access point, the decoder looks for the
next sequence start code, group of pictures (GOP) start code, or picture start code
that introduces an I-picture (collectively, “start codes”) to start decoding. EX-1005,
43,87,120; EX-2015, 9985-90. Thus, in MPEG-1, decoding and playback starts from
the next start code rather than from a specific user-identified frame (i.e., the random
access point). 1d.

Several properties of groups of pictures in MPEG-1 are important to keep in

mind. MPEG-1 defines a Group of Pictures or GOP below:

12
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D.5.2 Group of pictures

Two distinct picture orderings exist, the display order and the bitstream order (as they appear in the video
bitstrcam). A group of pictures (gop) is a set of pictures which are contiguous in display order, A group of
pictures must contain at least one I-picture. This required picture may be followed by any number of I and
P-pictures. Any number of B-pictures may be interspersed between each pair of I or P-pictures, and may
also precede the first I-picture.

Property 1. A group of pictures, in bitstream order, must start with an I-picture and may be followed by
any number of [, P or B-pictures in any order.

Property 2. Another property of a group of piclures is thal it must begin, in display order, with an [ or a B-
picture, and must end with an I or a P-picture. The smallest group of pictures consists of a single I-picure,
whereas the largest size is unlimited.

The original concept of a group of pictures was a set of pictures that could be coded and displayed
independently of any other group. In the final version of this part of ISO/MEC 11172 this is not always
true, and any B-pictures preceding (in display order) the first I-picture in a group may require the last pictire
in the previous group in order 1 be decoded. Nevertheless encoders can still construct groups of pictures
which are independent of one another. One way to do this is 10 omit any B-pictures preceding the first I-
picture. Another way is to allow such B-pictures, but to cede them using only backward motion
compensation,

Property 3. From a coding point of view, a concisely stated property is that a group of pictures begins
with a group of pictures header, and either ends at the next group of pictures header or at the next sequence
header or at the end of sequence, whichever comes first. '

Some examples of groups of pictures are given below:

I
1
I
B
B

=—mEEw
Wy
oF
=i i~
wew

= o

B P B B P
B B ¥ B B I I
Figure D.17 -- Examples of groups of pictures in display order

These examples illustrate what is possible, and do not constitute a suggestion for structures of groups of
pictures.

EX-1005, 84-85 (explaining and providing examples of Group of Pictures as defined
in MPEG-1); EX-2015, 4971-72.

Petitioner’s arguments refer to MPEG-1’s “closed gop flag.” MPEG-1’s
closed gop flag is part of the “Group of pictures layer.” That is, closed gop flag is

part of the syntax layer that applies to an entire GOP. EX-1005, at 43.

13
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closed _gop -- This is.a onc-bit flag which may be set 1o "1" if the group of pictures has been encoded
without motion vectors pointing 1o the previous group of pictores,

See EX-2015, q75.
As specified in MPEG-1, the closed gop flag is received in the group of

pictures header. MPEG-1 defines “Closed GOPs” as follows:

Closed GOP

A one bit flag follows the time code. It denotes whether the group of pictures is open or closed. Closed
groups can be decoded without using decoded pictures of the previous group for motion compensation,
whereas openi groups require such pictures (0 be available.

A typical example of a closed group is shown in figure D.18a.

B B P
0 11 12

I B B P B B P B
0O 1 2 3 4 5 6 7

oo =
o

(a) closed group

B B I B B P B B
0O 1 2z 3 4 5 6 7

o
hel ==}
w
=
=
==

{b) open or closed group

Figure .18 -« Example groups of pictures in display order

A less typical example of a closed group is shown in figure D.18b. In this example, the B-pictures which
precede the first I-picture must use backward motion compensation only, i.e. any motion compensalion
must be based only on picture number 2 in the group.

If the closed_gop flag is set to O then the group is open. The first B-pictures that precede the first 1-picture
in the group may have been encoded using the last picture in the previous group for motion compensation,

EX-1005, at 86; EX-2015, q76. The “one bit flag” referred to above is the
closed gop flag. EX-2015, 476. As the closed gop flag is a flag in the group of
pictures header, it is a syntax element that applies to an entire GOP and not any one
specific coded frame. As a result, the closed gop flag is therefore not an indication

of any specific image frame. EX-2015, 477.

14
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For example, in Figure D.18 above, the value of the closed gop flag (0 or 1)
defines a property of the entire GOP, such as the 13-picture GOP shown in Fig.
D.18a or the 15-picture GOP shown in Fig. D.18b. Unlike the closed GOP flag,
there are other syntax elements in an MPEG-1 video bitstream that pertain to a
specific coded picture, namely syntax elements found at the Picture Layer and lower
syntax layers. EX-2015, 480. For example, MPEG-1 states that “The picture layer
contains all the coded information for one picture”. EX-1005 at 87. As shown in
Figure D.18 above, a closed gop flag does not indicate any particular image
frame. EX-2015, 9979-80.

As Dr. Richardson explains with an example in his Declaration, the presence
of an indication in a bitstream necessarily confirms to a decoder the thing indicated.
EX-2015, q9112-113. At the time a closed gop flag is received, a decoder does not
have an indication of any image frame—due to transmission errors, there may not
be a following image frame. EX-2015, q114. Any indication occurs later in the
bitstream. Indeed, this is the reason for the picture layer in any image frames that
follow the closed gop flag—so that the decoder knows with certainty that when the
indication is read, the frame is there. The picture layer (not the closed gop flag)
includes indication of those image frames.

Consider “Temporal Reference” in MPEG-1. Unlike closed gop flag,

Temporal Reference is encoded as a syntax element temporal reference that is part

15



IPR2025-01279
U.S. Patent No. 8,050,321

of the Picture Layer syntax. That is, Temporal Reference is a syntax element that is
associated with a specific coded picture. EX-1005, at 38. MPEG-1 discloses that the
“Temporal Reference” can be used to define “the order in which the pictures must
be displayed.” For a given group of pictures (whether open or closed), the first

picture in display order has a Temporal Reference of zero:!

. D.5.3.2 Temporal reference

“The Temporal Reference is a ten-bit number which can be used 1o define the arder in which the pictures
must be displayed. Tt may be useful since pictures are not ransmitted in display order, but rather in the
order which the decoder needs to decode them. The first picture, in display order, in each group must have
Temporal Reference equal to zero, This is incremented by one for each picture in the group.

Some example groups of pictures with their Temporal Reference numbers are given below:

Example(a)in I B P B P

display ceder 0 1 2 3 4

Example (a) in 1 P B P B

decoding order 0 I 4 3

Example (b) in B B B B P B B P B B

display order 0 1 2 3 4 5 a 7 B 9 10 11

Example(b)in § B B P B B P B B P B B

coded oader 201 5 3 4 8 6 7 119 10

Example (c) in B I B B B B P B I B B I

dispiay order 0 2 3 4 5 o 5 9 10 11 12

Example(c)in I B P B B B B I B I B B I

coded orer 1 06 2 3 4 5 8 7 119 10 12
Figure D.19 -- Examples of groups of pictures and temporal references

! Temporal reference is also set to zero by the encoder when there are more than

1024 pictures in a GOP. EX-1005, 87. This is a limitation of the number of bits

used to express numbers.
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EX-1005, 87-88; EX-2015, 9982-83. Display order is different from the “coded
order” of the pictures, which defines the order that the pictures are to be
decoded. As illustrated in Figure D.19, the coded order for a picture can be

different from the display order.

MPEG-1 suffers from the prior art problems discussed in the 321 Patent
because it does not enable random access at a user-specified playback point. MPEG-
1 makes clear that after a user specifies a random-access point, the decoder looks for
the next sequence start code, group of pictures (GOP) start code, or a picture start
code that introduces an I-picture (collectively, “start codes™) to start decoding. EX-
1005, 43, 87, 120. Then, all prior frames are discarded, and decoding and playback
starts from that next start code (rather than from a specific identified frame), which
is not the user-specified random-access point. EX-2015, 984.

Applying the teachings of MPEG-1 to Example (c) of Figure D.19 highlights
the issues with MPEG-1 compared to the claimed inventions of the 321 Patent. As
Dr. Richardson explains as illustrated in his Declaration and reproduced below, the
first frame of the GOP in decoding order is I; (red arrow) and the user selects, for
example, frame B4 (blue arrow) as the playback point. EX-2015, q85.

Example (c) in ' B P B B
coded order I 0 6 2 3

t 1

17
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Going on, Dr. Richardson shows that MPEG-1 starts decoding from frame Is
(green arrow), which is not the first frame I; (red arrow) of the independent
sequence. MPEG-1 starts decoding from Is (green arrow) because MPEG-1 teaches
that after a user specifies a random-access point, the decoder looks for the next start
code to start decoding. EX-1005, 43, 87, 120. In Example (¢), the next start code 1s a
picture start code which introduces an I-picture Ig. See id.

Example (c) in I B P B B B B
coded orter 1 0 6 2 5

t 11t

Next, Dr. Richardson confirms that the decoder discards all frames until frame

B I B B I
7 11 9 10 12

EX-2015, 987.

Is and starts decoding and playback from Is because MPEG-1 teaches that all prior
frames are discarded and decoding and playback starts from that next start code

(rather than from a specific identified frame), which is not the user-specified

random-access point. EX-1005, 44, 94, 127.

Example (c) in B § I
coded orter : 8

B I B B I
7 11 9 10 12

EX-2015, 488.
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As another issue, MPEG-1 does not disclose the decoder resetting any
identifier value of any indicated first image frame. In the above example, MPEG-1
never teaches resetting any identifier value of those frames. EX-2015, §89.

MPEG-1 does not disclose decoding any indication of a first image frame of
an independent sequence, starting the decoding from the indicated first image frame,
and resetting an identifier value of the indicated first image frame. EX-2015, 990.
That is, when the user selects a playback point, MPEG-1 discloses that it discards
all frames and starts decoding at a start code (not an indicated first image frame).
Thus, MPEG-1 suffers from the same random-access problems discussed above, and
the ’321 Patent acknowledged MPEG-1’s GOP concept as a problem in random
access and sought to address it. ASUS-1001, 2:34-55, 3:52-56; EX-2015, 9490. For
these reasons, MPEG-1 fails to disclose several limitations of the Challenged Claims
that enable random access from the user-specified point. EX-2015, 490.

2. Kim (U.S. Patent No. 6,912,351)

Unlike the 321 Patent, Kim is not related to streaming video or random
access. Kim i1s directed to a Time Lapse recording/reproduction device and method.
EX-1006, 1:8-12. More specifically, Kim describes recording, compressing and
reproducing intermittently recorded image data. In other words, Kim is about single
images captured at intermittent time intervals. EX-2015, 9991-92. Examples of

where this type of technology is applied is in banks or other security-sensitive areas;
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in such implementations, pictures are recorded intermittently and then stored in a
database. EX-1006, 1:14-19. These individual images can be reproduced when
needed. EX-1006, 1:8-56; EX-2015, 9991-92. Unlike streaming video in the ’321
Patent, Kim explains that “only the desired images can be selectively reproduced
with high display quality.” EX-1006, 6:17-20. In fact, Kim does not discuss
independently decodable video sequences anywhere in its disclosure. This makes
sense given Kim’s emphasis on intermittently stored individual image frames. EX-
1006, 1:38-45.

Kim was concerned that conventional Time Lapse Video Cassette Recorders
used magnetic tapes for storage, which resulted in “considerable use and wear”
which ultimately deteriorated the quality of the images. EX-1006, 1:57-67. Thus,
Kim suggested using an optical disk instead. EX-1006, 2:58-61. Kim’s problem and
suggested solution therefore are completely unrelated to the problems and solutions
of the ASUS-1001. EX-2015, 992.

Petitioner relies heavily on Figure SA of Kim for nearly every element of the
Challenged Claims. See, e.g., Pet., 39-51. Figure SA shows a bitstream that includes
both I-frames (images without prediction) and P-frames (images with prediction
from previously stored video frames). EX-2015, 994. According to Kim’s Figure
5A, each “P-picture frame P1, P2, P3 has a current address (‘CAD’) indicating the

current address of the P-picture, and an I-picture reference address (‘IAD’)
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indicating the address of the corresponding (or previous) I-frame.” EX-1006, 4:46-
52 (shown below).

The bit stream generated and transmitted to the recording/
reproducing unit 140 as described above has a logical
structure as shown in, €.g., FIG. SA. As shown therein, each
P-picture frame P1, P2, P3 has a current address CAD

sp indicating the current address of the P-picture, and an
I-picture reference address IAD indicating the address of the
corresponding (or previous) I-frame. If image signals are

See EX-2015, 994.

But while the IAD of a P-frame references the logical address of the
corresponding or previous I-frame, the IAD of an I-frame is either “zero or absent”
because it has no corresponding meaning at all. EX-1006, 4:65-5:7; EX-2015, 4995-
99. This is because the I-frame does not rely on prediction from any other frame and
therefore it makes no sense for it to have an associated IAD with any meaning.
Therefore, as will be discussed later in much more detail, the Petition is incorrect
that the IAD of an I-frame can satisfy the claimed “indication of at least one image
frame, which is the first image frame, in decoding order, of an independent
sequence.” See, e.g., Pet., 44-51.

Kim’s Figure 3 explains the encoding process and how the IAD of the I-frame

has no corresponding meaning.
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SELECT CAMERA BASED ON
S01 — SELECTION SIGNAL

1
INTERMITTENTLY STORE IMAGE
S02 —~) DATA FROM THE SELECTED CAMERA

t

GENERATE |-PICTURE FRAME BY
S03 "] ENCODING IMAGE DATA STORED
IN FRAME UNITS

1
TRANSMIT AND ENCODE
S04~ SUBSEQUENT INAGE DATA

!

COMPARE RESTORED SUBSEQUENT
SO5 .~  IMAGE DATA WITH PREVIOUS
1-PICTURE FRAME DATA

S06 15 MOVNG -
VECTOR VALUE > REFERENCE
VALUE ? S>5
COMPRESS THE RESTORED IMAGE TRANSMIT ENCODE
S10._~  DATA & OUTPUT IT AS |-PICTURE. FRAME DATA
P-PICTURE. DATA

|

I |-PICTURE FRN% IN THE
"
S~ P-PICTURE. DATA

$12. | ADD CAMERA ID TO THE DATA |

$13 <"1 RECORD THE DATA |

FIG.3

EX-2015, 996 (annotating Kim, Fig. 3).
In particular, Kim explains how it encodes the first image as an I-frame, which

does not depend on any other frame. EX-1006, 3:57-65 (Step S03). For the next
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image, Kim teaches that its encoder will determine whether that image frame’s data
is similar enough to the first image that it can use a P-frame to encode that (second)
image frame. EX-1006, 3:65-4:14 (Steps S04-S06). If Kim’s encoder determines
that the second image frame is similar enough to the first image frame, the encoder
will encode the second image frame as a P-frame in Step S10 and then, in Step S11,
the encoder will add “the moving vector and the position value of the corresponding
(or previous) I-frame [IAD of the P-frame], so that the above information is added
to the corresponding compressed P-frame output from the encoder.” EX-1006, 4:15-
33.

Alternatively, if Kim’s encoder determines that the second image frame is not
similar enough to the first image frame (in Step S06), then the encoder will encode
the second image frame as another I-frame (in Step S15). EX-1006, 4:23-27. As
shown in the annotated Figure 3 above, the process for encoding the second image
frame as an I-frame (shown in orange) skips Step S11 (outlined in red): “insert
address of previous I-picture frame in the P-picture data.” EX-2015, 498. Critically,
Kim’s encoder therefore only adds “the position value of the corresponding (or
previous) I-frame” [IAD] to the P-frames, and not to the I-frames. EX-1006, 4:15-
33. EX-2015, 998. For the I-frames, Kim instead teaches that “the address of the
corresponding I-picture frame (3) is zero or absent.” EX-1006, 4:65-5:1. Thus, the

IAD of the I-frame does not correspond to a position value or any other meaning.
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EX-2015, 974. The IAD for the I-frame has no meaning or use, which is why it is
allowed to be entirely absent from the bitstream without impact on the method of
Kim. EX-2015, q74. This is consistent with Kim’s claim language, which repeatedly
includes “position information” of the corresponding I-frame for a P-frame but not
for an I-frame. EX-1006, claims 1-2, 8, 11. Thus, contrary to the Petition, the IAD
for the I-frame cannot satisfy the claimed “indication of at least one image frame,
which is the first image frame, in decoding order, of the independent sequence.” EX-
2015, 99149-199.

Kim’s Figure 4 explains the decoding process and again confirms that the [AD

of the I-frame has no corresponding meaning.
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RESTORE ORIGINAL DATA FROM THE REPRODUCED DATA BY

REVERSE-QUANTZATION & REVERSE-TRANSFORMATON | >0
!
| DETERMINE TYPE OF THE ORIGINAL DATA - S31
o T $32
P=PICTURE $37
FRAVE ?
= L (
REMEMBER CURRENT MOVE TO THE STORED CURRENT
S337— " REPRODUCTION POSITION REPRODUCTION POSITION
f $38 {
DETECT ADDRESS OF USE |~FRAME DATA TO

CORRESPONDING |-FRAME

¢

DISPLAY P-FRAME DATA IN

I

EX-2015, 9103 (annotating Kim, Fig. 4 (excerpts)).

FI1G.4

RECORDED WITH THE P-FRAME DATA FULL SCREEN
1
REPRODUCE THE |-FRAME
S35~  DATA AT THE DETECTED OUPUT INAGE
ADDRESS SCREEN DATA
* .
STORE THE REPRODUCED
S |-FRAME DATA (80 ) 5o

As shown in the annotated Figure 4 above, Kim explains that at “Step S30,

the image data corresponding to the user’s request is transmitted and decoded in the

decoder.” EX-1006, 5:29-34. Thus, Kim’s decoder first decodes the image frame

that the user selected for decoding, without yet being aware (until Step S31) whether

that selected frame is an I-frame or a P-frame. EX-1006, 5:35-38; EX-2015, 44100-

104.
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If the image frame that the user selected is a P-frame, the corresponding I-
frame address (the IAD of the P-frame) is detected at Step S34, and then the
corresponding I-frame data is decoded in part at Step S36. EX-1006, 5:39-52. The
I-frame is not completely decoded at this point because the final reverse-
transformation and reverse-quantization steps do not occur until later at Step S38.
EX-2015, 9102. The reverse-transformation and reverse-quantization steps are a
required part of the decoding process. EX-1006, 5:32-35. Later, at Step S38, the
partial P-frame is combined with the reused portions of the partial I-frame and the
moving (motion) vectors used for prediction, and then the resulting P-frame image
is reverse-transformed and reverse-quantized, which completes the decoding process
for the full P-frame. EX-1006, 5:55-65. In other words, when the user-requested
image to decode is a P-frame, only the P-frame is fully decoded, and the full I-frame
is never reverse-transformed and reverse-quantized (only the parts that are used to
predict the P-frame). EX-2015, 102.

Alternatively, when the image frame that the user selected is an I-frame, the
corresponding coded image data is simply read from the optical disk, decoded and
displayed. EX-1006, 5:66-6:3. Critically, when the requested image is an I-frame,
Step S34 to “detect address of corresponding I-frame recorded with the P-frame
data” [IAD] (shown in red in Fig. 4 above) is skipped (shown in orange in Fig. 4

above). EX-2015, q103. Both the Petition and Dr. Saber show the exact same
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understanding in their own annotated Fig. 4, i.e., that the IAD is only ever read and

decoded for the P-frame, and not for the I-frame:

| I FIG.4

Pet., 50 (colors and annotations in original); EX-1003, q55.
Therefore, according to Kim, the IAD is only used for the decoding of a P-

frame, while the IAD of the I-frame is never read or decoded or used for any purpose,
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and may not exist, according to Kim. EX-2015, 9104. A POSITA would have
understood that the reason why Kim teaches that the IAD of the I-frame may even
be absent from the bitstream entirely is that it makes no difference to the decoder
what that value is or whether it exists at all. EX-1006, 4:65-5:1; EX-2015, §104. The
decoder will never read, decode, or use the value for IAD of the I-frame.

This is consistent with Kim’s claim language, which repeatedly includes that
the step of “detects the address of the corresponding intra-picture frame” occurs “if
the restored image data frame is predictive picture frame data” and not “if the
original image frame data type is not predictive picture frame data.” EX-1006, claim
11; EX-2015, q105.

Therefore, one critical flaw in the Petition that applies to all the Challenged
Claims is that Kim’s IAD of an I-frame cannot satisfy the claimed “indication of at
least one image frame, which is the first image frame, in decoding order, of an
independent sequence.” See, e.g., Pet., 44-50. As explained in further detail below,
Kim additionally fails to disclose or render obvious several other limitations of the
Challenged Claims of the *321 Patent.

D. Asserted Grounds

Petitioner asserts the following grounds, none of which have a reasonable

likelihood of success:
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Ground Claims Prior Art
1 § 103 |8, 10,11 MPEG-1
2 § 103 8,10, 11 Kim
3 § 103 |9 MPEG-1, Yagasaki
Pet., 2.

E. Level of Ordinary Skill

Petitioner alleges that a person of ordinary skill in the art (POSITA) “would
have had a (1) Bachelor’s degree in electrical engineering, computer engineering,
computer science, or a comparable field of study such as physics, and (2)
approximately two to three years of practical experience with video
encoding/decoding . . . [and] [a]dditional experience can substitute for the level of
education, and vice-versa.” Pet., 8. Because this Response does not depend on the
definition of POSITA, Nokia has applied Petitioner’s definition. Nokia,
nevertheless, reserves the right to argue in favor of a different level of skill should
this Petition be instituted.

F. Claim Construction

Petitioner claims Nokia, in a prior proceeding, construed “indication” in claim
8 to mean “information in an encoded bitstream that necessarily confirms something
to a decoder.” Pet., 9. Petitioner claims Nokia cited “no support” for this construction
in the patent, with the only support coming from Dr. Richardson’s report. /d. In

response, Petitioner effectively argues that something is an “indication” when it
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merely precedes something else. Pet., 22 (“The GOP header is thus an indication of
the first image frame in decoding order of the GOP because it precedes that image
frame.”) Petitioner asks the Board to eschew the plain meaning of the term “indicate”
for its invented definition without providing any support.

The claims, the specification, and the plain meaning of the term “indication”
support Nokia’s argument. The patent claims require the indication to indicate “at
least one image frame,” which means the indication must necessarily indicate (or
confirm) something. The specification also makes clear that the indication must
actually indicate (or confirm) something. See ASUS-1001, 4:39-41 (““According to
an embodiment, the indication is encoded into the video sequence as a separate
flag...”); see also id. at 14:39-42 (“With image frame identifiers, the dependencies
... are indicated in an unambiguous manner.”’) (emphasis added). This interpretation
is confirmed by common sense—an indicator must actually indicate something to
qualify as an indicator. The Board should reject Petitioner’s proposal, but even if the
Board adopts the proposal, the Challenged Claims are not obvious.

Petitioner identifies no claims for construction. Pet., 8-9. Nokia does not
believe that any constructions are necessary to deny this Petition. Nokia reserves the

right to further address claim construction should this Petition be instituted.
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III. ARGUMENT

A. Petitioner Fails to Establish a Reasonable Likelihood That Claims
8, 10, and 11 Are Unpatentable in Light of Ground 1 (MPEG-1).

MPEG-1 does not anticipate or render obvious the asserted claims. First,
MPEG-1 does not disclose an indication of the first image frame in decoding order.
Instead, MPEG-1 describes a closed gop flag that indicates whether a group of
pictures (GOP) is closed or open. EX-2015, 9107-133. Further, MPEG-1 does not
disclose the decoder resetting the identifier value for the indicated first image frame
in decoding order. Rather, for MPEG-1-compliant bitstreams, the encoder sets the
temporal reference of the first frame in display order at the beginning of each new
independent sequence (or if there are more than 1024 pictures in a group of pictures).
EX-2015, q9139-148.

1. Petitioner fails to demonstrate that MPEG-1 renders obvious
claims 8[a], 10[a], and 11]a].

Each of limitations 8[a], 10[a], and 11[a] are written with similar language
and require “[decoding/decode] from the video sequence an indication of at least one
image frame, which is the first image frame, in decoding order, of an independent
sequence, wherein all motion-compensated temporal prediction references of the

independent sequence refer only to image frames within said independent
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sequence.” Petitioner? has failed to show that MPEG-1 teaches or suggests these
limitations. EX-2015, 4107.

Petitioner asserts two distinct arguments for how the “[decoding/decode] from
the video sequence an indication of at least one image frame, which is the first image
frame, in decoding order, of an independent sequence limitations” are taught or
suggested—pointing to MPEG-1’s closed GOP or, alternatively, to MPEG-1’s
Temporal Reference.

a) MPEG-1’s Closed GOP Flag is Not the Claimed
“Indication”

Petitioner asserts that MPEG-1’s closed gop teaches or suggests
“Idecoding/decode] from the video sequence an indication of at least one image
frame, which is the first image frame, in decoding order, of an independent
sequence.” This is wrong for at least two reasons: (1) the closed _gop flag is a single-
bit flag that only indicates whether the entire GOP is closed or open, it does not

confirm the presence of any image frame to a decoder. So, closed gop flag is not an

2 Because Petitioner puts forth an expert declaration that is substantively
similar to the limitation-by-limitation analysis, references to “Petitioner” as used in
these claim sections refers to both Petitioner’s argument and the substantively

similar expert declaration substance.
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indication according to the claims; and (2) not only does closed gop flag fail to
indicate any frame to a decoder, it does not indicate which frame is the first. EX-
2015, 9109. As Dr. Richardson explains in his declaration, the mere fact that closed
GOPs happen to have first image frames does not mean that closed gop flag
indicates a first image frame in decoding order to a decoder. EX-2015, q110.
MPEG-1’s closed GOP flag is only an indication of whether or not the
group of pictures is open or closed; the flag does not indicate any image frame
(whether or not the image frame is first in decoding order). EX-1005, 37; EX-
2015, 4110. The closed GOP information at its own structural level of the coded

video bitstream data and is not related to any particular frame:

0.5 Structure of the coded video bitstream

This part of ISO/IEC 11172 specifies a syntax for a coded video bitstream. This syntax contains six layers,
each of which either supports a signal processing or a system function:

Layers of the syntax Function
Sequence layer Random access unit: context
CGrroup of pictures layer Random access unit: video
Picture layer Primary coding unit
Siice layer Resynchronization unit
Macroblock layer Motion compensation unit
Block layer DCT unit

EX-1005, 16; EX-2015, 9110. As Dr. Richardson explains, Syntax elements in the
GOP layer apply to an entire GOP, whereas syntax elements in the Picture layer apply
to a specific coded picture. This means that when a decoder processes the bitstream

and decodes the closed gop flag, the decoder does not have confirmation about the
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existence of any particular coded frame in the bitstream. Rather, by decoding
closed gop flag, the decoder instead receives an indication whether a GOP is open
or closed based on the value of the flag. EX-2015, q111.

There is no confirmation of the existence of any frame (much less the I frame
that is required by Petitioner’s argument) when the decoder processes the closed gop
flag. EX-2015, 4111. The decoder remains unaware of any particular frame. For this
reason, the closed gop flag cannot indicate any specific coded frame in an
independent sequence, let alone the first one. EX-2015, 111. The fact that image
frames may follow a closed gop flag does not mean that the closed gop flag has
served as an indication of whatever frames happen to follow the closed gop flag.
Indeed, other syntax (in the picture layer) serves to indicate any frames to the
decoder. Under Petitioner’s interpretation of closed gop flag, a decoder should treat
that additional syntax as superfluous, which a POSITA knows is not the case. EX-
2015, q112.

Put another way, just because a driver gets into their car to go to work does
not mean that every time a driver gets into their car, they are going to work. The
“getting into the car” cannot be an indication of going to work just because in some
instances that occurs.

Further, as Dr. Richardson explains, a POSITA would understand

“indication” in the claims refers to information in an encoded bitstream that

34



IPR2025-01279
U.S. Patent No. 8,050,321

necessarily confirms something to a decoder. EX-2015, q112. Here, the indication is
“of at least one image frame, which is the first image frame, in decoding order, of
an independent sequence.” Thus, as Dr. Richardson confirms, a POSITA would
understand that this “indication” cannot merely be information that coincidentally
appears alongside other information in the bitstream. EX-2015, 4112. That is, in video
coding, an indication in a bitstream must inform a decoder of something with
certainty. EX-2015, q112.

As Dr. Richardson explains, an indication takes the following form in a coded
bitstream:

If indication is present, then thing indicated is confirmed necessarily to

the decoder.
EX-2015, 9113. Nonetheless, Petitioner’s MPEG-1 Ground relies on a closed gop
flag in MPEG-1 that does not indicate what Petitioner alleges to be the first image
frame. EX-2015, 114. In MPEG-1 the fact that a closed gop flag has a value of “0”
or “1” does not confirm to a decoder any type of image as a first image frame. Rather,
an MPEG-1 decoder that receives a closed gop flag with a value of “0” or “1” has
no certainty about what frames follow in the bitstream. Thus, a POSITA would

understand that closed gop flag is not “an indication of at least one image frame,

which is the first image frame.” EX-2015, q114.
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Dr. Richardson provides an example of an indication in video coding that a
POSITA would understand. The H.264 Standard defines a “NAL unit” as “A syntax
structure containing an indication of the type of data to follow and bytes containing
that data in the form of an RBSP interspersed as necessary with emulation prevention
bytes.” EX-2017, ITU-T Rec. H.264 (03/2005) at 8 (as paginated in the document).
In H.264, the NAL unit syntax includes a parameter called nal unit type that serves
as an indication of the type of data contained in a NAL unit. Table 7-1 (excerpted
below) provides possible values of nal unit type. EX-2017, ITU-T Rec. H.264

(03/2005) at 57 (as paginated in the document):
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Table 7-1 — NAL unit type codes

nal_unit_type

Content of NAL unit and RBSP syntax structure C

0

Unspecified

1

Coded slice of a non-IDR picture
slice_layer without partitioning_rbsp( )

2,3.4

Coded slice data partition A
slice data partition a layer rbsp()

Coded slice data partition B
slice data partition b layer rbsp()

Coded slice data partition C
slice_data_partition ¢ _layer rbsp()

Coded slice of an IDR picture
slice layer without partitioning rbsp()

A

Supplemental enhancement information (SEI)
sei_rbsp( )

Sequence parameter set
seq parameter set rbsp()

Picture parameter set
pic_parameter_set rbsp()

EX-2015, §9115-117.

As Dr. Richardson explains, A POSITA would understand that, for example,

37

nal_unit_type =7 serves as an indication of a sequence parameter set. In other words,
if nal_unit type = 7, then the NAL unit is necessarily a sequence parameter set.
Consider the opposite: if this were not so, then a decoder would not know with
certainty based on nal unit type what type of data was contained in the NAL unit.
And in that scenario, nal_unit_type would not serve as an indication of the type of

data contained in a NAL unit. The decoder would need other information from the
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bitstream to resolve what type of data was contained in the NAL unit (if the decoder
were ever to resolve the uncertainty). EX-2015, 4117.

So, while the closed gop flag can indicate whether the GOP is closed, it
cannot and does not indicate a first image, in decoding order, of that group of
pictures. EX-2015, 94120.

This distinction is not mere semantics. The “idea of the [’321 Patent’s]
invention” “is to determine an initiation picture in an independently decodable group
of pictures, whereby in the decoding phase any picture prior to said initiation picture
is defined as unusable for reference.” ASUS-1001, 4:31-38. And in failing to do so,
the random access benefits described by the *321 Patent are not achieved. EX-2015,
q121.

Petitioner cites to Patent Owner’s arguments in a prior proceeding and
attempts to explain away these arguments. Pet., 22-26 (citing Amazon.com et al v.
Nokia Technologies Oy, IPR2024-00691, Paper 20 at 32-33 (P.T.A.B. Dec. 19, 2024)).
Petitioner is unconvincing.

Petitioner notes that Nokia claims the closed gop “does not confirm to a
decoder any type of image ... frame.” Pet., 23. Petitioner first avers that this
argument only holds if “indication” is defined as “information in an encoded

bitstream that necessarily confirms something to a decoder.” That is incorrect.

Irrespective of how indication is understood, as explained above, closed gop does
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not provide any information to the decoder about the particular image frame that
follows in the bitstream, much less confirm any type of image as a first image frame.

Petitioner then argues that the closed gop flag in Petitioner’s exemplary GOP
“confirm[s] to the decoder that the next image frame decoded will be the first in
decoding order.” Id. Even assuming that a syntax element in the GOP layer
indicates/applies to only one individual frame, rather than the entire GOP, as
Petitioner argues, this argument is incorrect and unsupported. Petitioner claims that
because, in its example GOP, a first image frame happens to follow the closed gop
flag in the bitstream, the closed gop flag is the one item that necessarily confirms to
the decoder that the next image frame will be the first in decoding order. Petitioner
provides no support for the assertion that it is the closed gop flag specifically that
confirms that the next frame is first in decoding order, as compared to other
information in the GOP header. Thus, even using Petitioner’s incorrect
understanding of the syntax layers of MPEG-1, where a GOP header that happens to
precede a picture in a bitstream (1) indicates a picture at all, (2) indicates that such
picture is an I-picture, and (3) indicates that such picture is the first picture in
decoding order, Petitioner provides no support for the assertion that the closed gop
flag is the one syntax element of many in the GOP header specifically that signals

that the next picture in the bitstream is the first in decoding order.
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Perhaps more importantly, Petitioner’s “A precedes B, therefore A indicates
B” logic is flawed. The closed gop flag does not always precede an I-frame, which
means that it cannot serve the purpose of an indicator. As Dr. Richardson explains,
when errors occur in MPEG-1, the first image after the closed gop flag may not be
an [-frame—if there is a transmission error, the first I-frame of a closed GOP may
not be transmitted. EX-2015, 958, 114. Given this fact, a decoder cannot know
whether the frame following the closed gop flag is an I-frame without reading an
actual indication of the frame. Because the closed gop flag does not confirm with
certainty the I-frame, it does not serve as an indicator of the I-frame.

Then, Petitioner argues that because its exemplary closed GOP includes a
closed gop flag before the first decoded image frame, all other examples where the
closed gop flags do not precede the first decoded image frames can be disregarded
for obviousness purposes. Pet., 24 fn. 11.

Petitioner misstates Nokia’s argument. It is not the case that in some GOPs
(namely, Petitioner’s “exemplary GOP”) the closed gop flag does serve as the
indicator, but others it does not. In no closed gop—Petitioner’s exemplary GOP or
otherwise—does the closed gop flag serve as an “indicator” for the first image
frame. Instead, it is the fact that in some GOPs, an I-frame does not follow the

closed gop flag that shows that the flag is not the requisite indicator.
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i. Nokia believes the prior Board should not have
instituted proceedings

In a prior proceeding on the same ground, the prior Board granted institution,

relying on the prior Petitioner’s assertion that the following five factors were all true:

(1) a GOP header precedes the first image frame in the GOP
in decoding order;

(2) the GOP header contains the closed gop flag specifying
that the GOP is closed;

(3) the closed gop flag in the GOP header is decoded before
the first image frame in the closed GOP is decoded;

(4) the closed gop flag indicates that the closed GOP is an
“independent sequence”; and

(5) the closed gop flag also indicates that “the next image
frame decoded is the first image frame in decoding
order” of the “independent sequence,” i.e., of the closed
GOP.

Amazon.com et al v. Nokia Technologies Oy, IPR2024-00691, Paper 10 (P.T.A.B.
Sept. 24, 2024) (hereinafter Amazon Institution Decision). The Board therefore
found the “indication of at least one image frame, which is the first image frame, in
decoding order, of an independent sequence” is met. Amazon.com et al v. Nokia
Technologies Oy, IPR2024-00691, Paper 10, 26-27 (P.T.A.B. Sept. 24, 2024). But at least
three of these factors are premised on incorrect interpretations of MPEG-1.

First, in item (1), the Board was incorrect that it is always the case that “a GOP
header precedes the first image frame in the GOP in decoding order.” As Dr. Saber

agrees, if playback begins from a random point in the bitstream, an MPEG-1 decoder
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will “discard all [] bits until it finds a sequence start code, a group of pictures start
code, or a picture start code which introduces an I-picture.” EX-1003, §103.

Thus, the alleged closed gop flag of MPEG-1 does not disclose the claimed
indication of the first image frame in decoding order because the flag only signals to
the decoder whether the entire GOP is open or closed and does not indicate a first
image frame in decoding order, particularly when a user selects for playback a frame
in the middle of a video sequence and the closed gop flag is not decoded. Moreover,
as discussed previously, the fact that a first image frame might follow a closed gop
flag does not mean that the closed gop flag serves to indicate that first image frame
to a decoder. In MPEG-1, such an indication is accomplished through picture layer
syntax. By this logic, any syntax that exists prior to syntax for a first image frame
(e.g., sequence layer and group of pictures layer syntax exists before picture layer
syntax in an MPEG-1-compliant bitstream) would serve as an indication of that first
image frame. This is inconsistent with how a POSITA would understand an
“indication” in a video sequence. EX-2015, q112-118, 119-123.

For item (3), “the closed gop flag in the GOP header is decoded before the
first image frame in the closed GOP is decoded,” the prior Board and Petitioner
assumed that the closed gop flag is always decoded before the first image frame in
a closed GOP is decoded. Amazon Institution Decision at 27. That is incorrect. The

closed gop flag in the GOP header is not always decoded before a first image frame
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is decoded. For example, when a user selects a frame in the middle of a video
sequence, MPEG-1 teaches that all bits are discarded until a start code is reached, as
discussed above. In Example (c) of Figure D.19 of MPEG-1 (EX-1005, 87), when
the user selects, for example, frame Ba, the first frame that is decoded is frame Is.
Neither the closed gop flag nor any of the GOP headers were decoded or read in the
bitstream. Rather, frame Is was decoded first. Thus, the prior Board and Petitioner
were incorrect that item (3) is true. Although item (3) may be true in some
circumstances, that is not the teaching of MPEG-1. Thus, MPEG-1 does not teach a
decoder that decodes an indication of an image frame, which is the first image frame,
in decoding order, of an independent sequence. Moreover, as explained, the fact that
the closed gop flag in the GOP header is sometimes decoded before a first image
frame is decoded does not mean that the closed gop flag serves as an indication of
that first image frame. By this logic, any syntax decoded before a first image frame
would serve as an indication of that first image frame. This is inconsistent with how
a POSITA would understand an “indication” in a video sequence. EX-2015, 99112-
118, 130.

For item (5), “the closed gop flag also indicates that ‘the next image frame
decoded is the first image frame in decoding order’ of the ‘independent sequence,’
i.e., of the closed GOP,” the prior Board and Petitioner made two mistakes. First, the

Board and Petitioner conflated correlation with the confirmation required by a
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POSITA’s understanding of “indication.” That is, the Board and Petitioner treated
any frame—which was yet to be received or confirmed to a decoder—following a
closed gop flag as having been indicated by that closed gop flag. But this is
incorrect. As Dr. Richardson explains, a decoder that receives a closed gop flag has
no confirmation or indication of any possible subsequent image frame. This is
important, because transmission errors such as including interruptions, bit errors,
packet losses, DVD/video-CD read errors, truncated files, etc. can mean that the
subsequent image frame is not an I-frame. Indeed, the lack of any confirmation on
the part of the decoder is the reason for MPEG-1’s picture layer syntax that indicates
image frames. MPEG-1’s picture layer syntax is not superfluous, as a POSITA
would know. Second, the prior Board and Petitioner again assumed that the
closed gop flag is always decoded before the first image frame when a closed GOP is
decoded. Amazon Institution Decision, at 27. This is incorrect. As discussed above,
the first image frame decoded is not necessarily the image frame following the
closed gop flag. Instead, MPEG-1 teaches that the first decoded image frame is the
frame following one of the indicated start codes. Given that decoding of start codes
and decoding of closed gop flags are not mutually coextensive, the closed gop flag
is not always decoded and does not indicate the first image frame in decoding order,
as discussed above. EX-2015, q131. Thus, for similar reasons discussed for items (1)

and (3), item (5) is not taught by MPEG-1.
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b) MPEG-1’s Temporal Reference Is Not the Claimed
“Indication”

Alternatively, Petitioner points to MPEG-1’s Temporal Reference of zero as
teaching “decoding from the video sequence an indication of at least one image
frame, which is the first image frame, in decoding order, of [the] independent
sequence.” Pet., 24-26. A Temporal Reference of zero does not teach this claim
element. MPEG-1 does not teach that a Temporal Reference of zero is an indication
of the first image frame in decoding order of an independent sequence. EX-2015,
9132. Instead, MPEG-1 teaches that “[t]he first picture, in display order, in each
group must have Temporal Reference equal to zero.” EX-1005, 87; EX-2015, q132.
MPEG-1 goes on, saying “[t]he Temporal Reference is a ten-bit number which can
be used to define the order in which the pictures must be displayed.” Id. EX-2015,
9133. As Dr. Richardson explains, the Temporal Reference is not used only for
closed GOPs (independent sequences) but also open GOPs (dependent sequences).
Thus, the Temporal Reference cannot indicate the first image frame in decoding order

of an independent sequence; it is merely the first picture in display order as taught

by MPEG-1. EX-2015, 133.
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‘The Temporal Reference is a ten-bit number which can be used lo define the order in which the pictures
must be displayed. Tt may be useful since pictures are not wansmiued in display order, but rather in the
order which the decoder needs to decode them. The first picture, in display order, in each group must have
Temporal Reference equal to zero, This is incremented by one for each picture in the group.

Some example groups of pictures with their Temporal Reference numbers are given below:

Example(a)in I B P B P

display crder 0 1 2 3 4

Example (a) in I P B P B

decoding onder 60 2 1 4 3

Exampletb)in B B I B B F B B P B B P

display order 01 2 3 4 5 6 7 8 9 10 11

Exampleth)in § B B P B B P B B P B B

coded order 20 1 5 3 4 8§ 6 7 11 9 10

Example (¢) in B I B B B B P B I B B I I

display order 0 1 2 3 4 5 o 7 8 9 10 11 12

Example(c)in I B P B B B B 1 B I B B I

coded orter I 06 2 3 4 5 8 7 11 0 1012
Figure D.19 -- Examples of groups of pictures and temporal references

EX-1005, 87. EX-2015, q133.

MPEG-1 specifies a decoding process. MPEG-1 decoders cannot pick and

choose parts of MPEG-1 to follow, particularly because MPEG-1 decoders do not

have foreknowledge of the bitstreams they will decode. Under MPEG-1’s full

teaching, it is not true that any GOP will always have a first picture in decoding order

that is an “I-frame with a Temporal Reference of zero” as the Petition suggests. EX-

2015, 9134. Neither closed GOP flag nor Temporal Reference indicate any such

arrangement. EX-2015, 9134. For example, Figure D.19 shows many instances

where an I-picture is not the first image in display order and an I-picture does not

have a Temporal Reference of zero:

46



IPR2025-01279
U.S. Patent No. 8,050,321

D.5.3.2 Temporal reference

‘T'he Temporal Reference is a ten-bit number which can be used to define the order in which the pictures
must be displayed. It may be useful since pictures are not ransmitted in display order, but rather in the
order which the decoder needs to decode them. The first picture, in display order, in each group must have
Temporal Reference equal to zero. This is incremented by one for each picture in the group.

Some example groups of pictures with their Temporal Reference numbers are given below:

Example(a)in I B P B P
3

display ceder 0 1 2 4

Example (a) in 1 P B P B

decoding order 0 1 4 3

Example(w)in B B I B B F B B P B B P

display order 0 1 2 3 4 5 6 7 8 9 10 11

Example(b)in § B B P B B P B B P B B

coded nrder 2 01 5 3 4 8 6 7 11 9 10

Example (¢) in B I B B B EPFP BI B B I 1

display order O 1 2 3 4 5 o 7 8 9 10 11 12

Example (c) in i B P B B B B 1 B I B B I

coded orter 06 2 3 4 5 8B 7 119 10 12
Figure D.19 .- Examples of groups of pictures and temporal references

EX-1005, 87; EX-2015, 9134.

Thus, Petitioner has failed to show that its partially constructed MPEG-1
decoder discloses an indication of an image frame, which is the first image frame, in
decoding order, of an independent sequence as required by the [a] limitations. EX-
2015, 9138.

Petitioner further argues that because in its exemplary GOP, an I-picture
happens to be the first image frame in decoding order, that exemplary GOP teaches
an indicator of the first frame in decoding order. Pet., 25. As described above, this
happenstance is unintentional, given that MPEG-1 was purpose-built such that B-
frames can precede I-frames within a GOP. Temporal Reference is not an indicator

of the first frame in decoding order.
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2. Petitioner fails to demonstrate that limitations 8[d], 10[d],
and 11[d] are obvious over MPEG-1

Each of limitations 8[d], 10[d], and 11[d] are written with similar language
and require “[resetting/reset] the identifier value for the indicated first image frame
of the independent sequence.” Petitioner has failed to show that MPEG-1 teaches or
suggests these [d] limitations. EX-2015, §139.

Petitioner claims that the Temporal Reference discloses “resetting the
identifier value for the indicated first image frame of the independent sequence,” but
Petitioner fails to establish that the decoder resets the identifier value as the claim
requires. EX-2015, q141.

The claims require the decoder (not the encoder) to reset the identifier value
for the indicated first image frame of the independent sequence. The prior Board, in
the Amazon Institution Decision, acknowledged that Temporal Reference is
“assigned (in sequence) to the . . . pictures in display order,” beginning with 0 for the
first picture in display order. Amazon Institution Decision, at 35 (citing EX-1005,
44, 87). Temporal Reference is assigned by the encoder with no further action by a
decoder. EX-2015, q141. In sum, MPEG-1’s temporal reference is only set by the
encoder for the first image frame in display order with no action by a decoder
corresponding to the challenged claims. EX-1005, 44, 87. In a prior ITC proceeding,

the ALJ concluded the same, holding MPEG-1 did not disclose a decoder
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performing the required resetting. See EX-2018, 52-54. Thus, MPEG-1 fails to teach
this claim element. EX-2015, q141.

The Temporal Reference is a syntax element whose value is determined by
the encoder that informs the decoder which picture is the first in display order “since
pictures are not transmitted in display order, but rather in the order which the decoder
needs to decode them.” EX-1005, 87; EX-2015, q142.

It is clear that MPEG-1 does not teach that the decoder resets the Temporal
Reference to 0. As Dr. Richardson explains, at most, it teaches that the encoder
assigns the first picture in display order to zero, and the decoder reads that zero from
the bitstream. EX-1005, 87; EX-2015, 9143. The closest Petitioner comes to showing
a “reset” 1s in arguing that after decoding an exemplary closed GOP, “when an
MPEG-1 decoder decodes the next exemplary closed GOP, the Temporal Reference
for the first picture in decoding order of that exemplary closed GOP would be reset
to zero, as that picture would be the first picture in display order for that next GOP.”
Pet., 29-30. This is not what the claims describe.

The prior Board relied on the same passage. Amazon Institution Decision, at
35-36 (citing to EX-1005, 44). This disclosure and argument fails for two reasons.
First, the encoder, not the decoder assigns the Temporal Reference value, and
therefore there is no system or method for decoding in MPEG-1 that resets the

Temporal Reference. EX-1005, 87; EX-2015, q144.
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Second, the claim language states “resetting the identifier value for the first
image frame of the independent sequence.” See ASUS-1001, Claim 8 (and similar
for other challenged claims). That is, the resetting of the identifier value is reset for
the independent sequence of the prior limitations. EX-2015, 9146. This is the
antecedent basis used in the claims.

But Petitioner relies (and the prior Board relied) on the Temporal Reference
being set to zero for the subsequent first image frame of the subsequent independent
sequence, not the first image frame of the independent sequence being decoded:
“when an MPEG-1 decoder decodes the next exemplary closed GOP, the Temporal
Reference for the first picture in decoding order of that exemplary closed GOP
would be reset to zero, as that picture would be the first picture in display order for
that next GOP.” Pet., 29-30 (emphasis added). Thus, even putting aside the fact that
an MPEG-1 decoder does not reset Temporal Reference, at best Petitioner has
pointed to a setting of “the next independent sequence” by the encoder not “the
independent sequence” referred to earlier in the same claim, though Petitioner has
not actually shown the decoder resetting any identifier value. EX-2015, q147.

Thus, Petitioner has failed to show that MPEG-1 decoder discloses resetting
the identifier value for the indicated first image frame of the independent sequence.

EX-2015, 9148.
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Petitioner again responds to Nokia’s arguments in a prior proceeding. Pet.,
30-31 (discussing Amazon.com et al v. Nokia Technologies Oy, IPR2024-00691,
Paper 20 at 50-53 (P.T.A.B. Dec. 19, 2024)). Petitioner restates its argument,
claiming that because “the decoder receives and decodes the value of a Temporal
Reference ... and cannot change the value ... [the] decoder resets the Temporal
Reference.” Id. at 31. As discussed above, the encoder sets the value of the Temporal
Reference, which the decoder decodes. The decoder does not “reset” anything in
decoding a Temporal Reference value that is zero, it merely decodes a value that
was already zero. Petitioner acknowledges the passive role of the decoder here,
stating “if a decoder unilaterally changed a Temporal Reference value, the decoder
would not be able to correctly determine display order.” Id. Here, Petitioner
acknowledges that the decoder is not doing anything beyond decoding—it is not
“resetting” anything.

B. Petitioner Fails to Establish a Reasonable Likelihood That Claims
8,10, and 11 Are Unpatentable in Light of Ground 2 (Kim).

1. Petitioner fails to demonstrate that Kim renders obvious
claims 8[a], 10[a], and 11]a].

Each of the Challenged Claims requires “decoding[/decode] from the video
sequence an indication of at least one image frame, which is the first image frame,
in decoding order, of an independent sequence, wherein all motion-compensated

temporal prediction references of the independent sequence refer only to image
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frames within said independent sequence,” which is identified as 8[a], 10[a], and
11[a] in the Petition. Pet., Listing of Claims. Petitioner relies solely on Kim’s IAD
of the I-frame as the claimed indication. Pet., 44-51. Again, there are multiple
reasons why the IAD of the I-frame cannot satisfy the claimed limitation.

a) Kim’s IAD of the I-frame does not indicate anything.

First, the IAD of the I-frame does not disclose or render obvious the claimed
“indication” because the IAD of the I-frame is not “an indication” of anything, let
alone the required ‘“‘at least one image frame, which is the first image frame, in
decoding order, of the independent sequence.” As Kim explains, the IAD of the I-
frame may be “zero or absent” from the bitstream. EX-1006, 4:65-5:1 (emphasis
added); Pet., 47. The Petition specifically relies on situations where the IAD of the
I-frame has a zero value (0000). Pet., 46-48. But Dr. Richardson explains that the
reason why Kim allows the IAD of the I-frame to have the value of zero or absent
is because, unlike the IAD of the P-frame, the 1AD of the I-frame has no
corresponding meaning and will never be used for anything. EX-2015, q154.

Kim describes that the IAD of the P-frame is a “position value” of the
corresponding I-frame. EX-1006, 4:27-33, 4:48-52; claims 1-2, 8, 11. But Kim never
describes the IAD of the I-frame as having any meaning at all. EX-2015, 9154. This
is confirmed by Kim’s description of the decoding process, as shown in the

annotated excerpt of Figure 4 below:
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RESTORE ORGNAL DATA FROM THE REPRODUCED DATA BY
REVERSE-QUANTIZATION & REVERSE-TRANSFORMATION

~_ 530

!
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RECORDED WITH THE P-FRAME DATA FULL SCREEN
}
REPRODUCE THE I~FRAME
S35—~—  DATA AT THE DETECTED OUTPUT IMAGE
ADDRESS SCREEN DATA
* GO 3
STORE THE REPRODUCED
S8 " Rawe DATA "
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EX-2015, 9155 (annotating EX-1006, Fig. 4).

As shown in Figure 4, Kim’s decoder processes I-frames differently than P-

frames. While the process for decoding a P-frame includes Step S34 (outlined in red

above) to “detect address of corresponding I-frame recorded with the P-frame data,”

the process for decoding an I-frame (shown in orange above) skips that step. Kim

explains that when the user selected image frame is an I-frame, the corresponding

coded image data is simply read from the optical disk, decoded and displayed. EX-
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1006, 5:66-6:3. Therefore, Kim’s decoder never detects the IAD of the I-frame. 1t
only detects the IAD of the P-frame. EX-2015, q156.

Notably, Petitioner agrees that Step S34 of the decoding process to read the
IAD only happens for the P-frame. Pet., 42. As the Petition highlights in red below,
when the image 1s an I-frame, Kim’s decoder skips Step S34 and does not detect the
IAD of the I-frame. Step S34 to detect the IAD, only occurs when the image is a P-

frame, as shown in blue below.
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S21

RESTORE ORIGNAL DATA FROM THE REPRODUCED DATA BY —~_ 530
REVERSE-QUANTIZATION & REVERSE-TRANSFORMATION

i
[ DETERMNE TYPE OF THE ORIGNAL DATA I~ s3t

Pet., 43 (colors and annotations in original).

Kim never describes any step in which the IAD of the I-frame 1s ever decoded,
read, or used for any purpose. A POSITA would have understood that is the reason
Kim teaches that the IAD of the I-frame may even be absent from the bitstream

entirely because the decoder never uses it. EX-1006, 4:65-5:1; EX-2015, 9157. This
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is consistent with the language of Kim’s claims, which include the step of “detects
the address of the corresponding intra-picture frame” only “if the restored image data
frame is predictive picture frame data” (P-frame) and not “if the original image frame
data type is not predictive picture frame data” (I-frame). EX-1006, claim 11.

Kim’s Figure 6 labeling the IAD of the I-frame as “corresponding I-picture
address” does not indicate to a POSITA that there is any such meaning to that value.
EX-2015, q161. Petitioner admits that the address of the I-frame is its CAD value,
not its IAD value. Pet., 42-43. The IAD of the I-frame cannot be an address because
all of the I-frames have the same “zero or absent” value, and they all clearly cannot
be stored at the same location. EX-2015, q161.

This is not a situation where the IAD of the I-frame indicates something when
it has a 0000 value and indicates nothing when it is absent. The IAD of the I-frame
never has any meaning, whether it is zero or absent, which is why it is allowed to be
entirely absent from the bitstream in the first place. EX-2015, §163. Thus, Kim never
discloses or renders obvious that the IAD of the I-frame is the claimed “indication”
of anything, even when it takes a 0000 value.

In the previous ITC Investigation that considered Kim and found claims 8 and
11 of the 321 Patent valid over Kim, Dr. Omid Kia testified that “[f]or an I-frame,
that IAD does not serve any purpose” and “that value serves no function in the

decoding.” EX-2019 (1380 Public Tr.), 1733:1-7.
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Neither the Petition nor Dr. Saber address this critical flaw in Kim. Nor does
the Petition or Dr. Saber assert that there would be any motivation to modify Kim in
any way to make the IAD of the I-frame have a corresponding meaning or make it
an “indication” as required by the claims. For this reason alone, Kim cannot disclose
or render obvious any of the decoding claims 8-11 of the 321 Patent.

b) Kim’s TAD of the I-frame does not indicate the
required “first image frame, in decoding order.”

A second reason Kim does not disclose or render obvious the decoding claims
is that the IAD of the I-frame does not indicate the “first image frame, in decoding
order” as required. As explained above, the IAD of the I-frame is not an indication
of anything. Additionally, Kim’s disclosures show that the IAD of the I-frame is
certainly not an indication of the first image in decoding order.

Kim explains that the first image in decoding order is whichever image the
user selects to decode. EX-1006, 5:29-34 (“In Step S30, the image data

corresponding to the user’s request is transmitted and decoded in the decoder™).
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EX-1006, Fig. 4 (annotations added to Steps S20, S21, S30).
There is no consideration of the value of the IAD of the I-frame to indicate to
the decoder what frame should be the first image frame in decoding order. EX-2015,

168. Kim’s decoder simply decodes the picture that the user selected in Steps S21

and S22. EX-1006, 5:13-32. Indeed, Kim’s decoder decodes the selected image
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frame in Step S30 before even determining whether the image frame was an I-frame
or a P-frame at Step S31. EX-1006, 5:30-38; EX-2015, 4169.

In the example where a user selects a P-frame to decode, Kim’s decoder
partially decodes the P-frame (which is only part of the full P-frame because the
resulting full P-frame will also include the partial I-frame) in Step S30, including the
final decoding steps of reverse-quantization and reverse-transformation (shown in
yellow below). EX-1006, 5:30-35. When the partial P-frame’s is decoded at Step
S30, the IAD of the I-frame has not been read or decoded. EX-1006, Fig. 4; EX-
2015, 9170 (explaining how Step S34 occurs well after Step S30, and only occurs
when the image frame is a P-frame). This shows that the IAD of the I-frame does
not indicate the first image frame in decoding order. The first image frame in

decoding order is whatever image frame the user selects, and has no relation to the

value of the IAD for the I-frame. EX-2015, 4170.
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EX-2015, 9170 (annotating EX-1006, Fig. 4 and Fig. 6).

Petitioner does not address this problem with Kim in the context of claim 8[a].
To the extent that the Petition’s discussion for decoding claim 8[b] applies here,
Petitioner is wrong that Kim decodes the I-frame before decoding the P-frame even
when the user selects a P-frame. Pet., 54-55. Petitioner asserts that “the system
decodes the I-picture (the first image frame of the independent sequence) before it
can produce the P-picture that depends on it.” /d. However, Kim expressly states
that the reverse-quantization and reverse-transformation steps of the decoding
process do not occur for the I-frame itself, but rather only occur for the parts of the

I-frame that are used for prediction of the P-frame after those parts are combined
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with the rest of the P-frame data at Step S38. EX-1006, 5:55-65; EX-2015, q171-
172. Therefore, even though the P-frame needs portions of the I-frame to complete
the full image reproduction (shown in blue below), Kim’s decoder does not decode

the full I-frame first; rather, when the user selects a P-frame, only the P-frame is

fully decoded. EX-2015, q171-174.
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EX-2015, q172 (annotating EX-1006, Fig. 4 and Fig. 6).
Rather than analyze the actual disclosures of Kim, the Petition merely
concludes without explanation that “[b]ecause each I-picture starts an independent

sequence, the TAD of 0000 or zero indicates that a given I-picture starts an
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independent sequence (is the first image frame, in decoding order, of an independent
sequence).” Pet., 47 (emphasis in original). Again, Petitioner provides no evidence
or explanation as to how the IAD of the I-frame indicates that the picture is “the first
image frame, in decoding order, of an independent sequence” as required by the
claims.

In fact, the Petition agrees that when the selected image frame is an I-frame,

the decoding process in Kim skips the step of reading the IAD value. Pet., 42-43.
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Pet., 43 (EX-1006, Fig. 4 (annotations added)
As Kim’s decoding process explains, Step S34 of Figure 4 to detect the IAD
is only performed for a P-frame (blue path in the annotated Figure 4 above), and that

step is skipped for an I-frame (red path in the annotated Figure 4 above). EX-1006,
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5:66-6:3; EX-2015, 99171-174. The Board also acknowledged this in a prior
proceeding. Element TV Company, IPR2024-00691, Paper 10, 58 (P.T.A.B. Sept.
24, 2024) (“[a]fter decoding the image data, Kim’s controller uses the IAD in the
image data, e.g. to ‘detect[] the address of the corresponding I-picture frame’ if the
image data is a P-picture.”) (emphasis added).

Thus, no matter what type of image frame is selected for decoding by the user,
the IAD of the I-frame (the alleged “indication” in the Petition) is never read,
decoded, or used for anything in Kim. EX-2015, q167-174. The image that is
decoded first is the image that is selected by the user; there is no indication of any
first frame in decoding order coming from the IAD of the I-frame. EX-2015, §9167-
174. In the previous ITC Investigation, Dr. Omid Kia agreed that “[1]t is the user that
selects the picture to decode” and not the value of the IAD of the I-frame. EX-2019,
1730:10-1731:2. Therefore, the IAD of the I-frame cannot be “an indication of at
least one image frame, which is the first image frame, in decoding order, of the
independent sequence.”

That there may, out of happenstance, be an occasion where an I-frame was
selected by a user to be decoded first, and the IAD of that I-frame has a zero value,
does not transform that IAD value into an indication of anything. It is still unrebutted
that there are no steps in the encoding or decoding process of Kim that ever uses the

IAD of the I-frame to indicate an image frame to decode first. EX-2015, §9167-174.
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Neither the Petition nor its expert, Dr. Saber, address this critical flaw in Kim.
Nor does the Petition or Dr. Saber assert that there would be any motivation to
modify Kim in any way to make the IAD of the I-frame have a corresponding
meaning or make it an “indication” as required by the claims. For this additional
reason, Kim cannot disclose or render obvious any of the decoding claims 8-11 of
the 321 Patent.

Addressing the prior Amazon proceedings, Petitioner asserts that a frame
comes first in decoding order when decoding of the frame is finished, not begun.
Pet., 49. For support, they point to an MPEG-1 discussion (not a Kim one) that
defines the bitstream order as “the order in which the decoder requires them to
decode the bitstream.” EX-1005, 71. Assuming that bitstream order and decoding
order are synonymous and assuming that MPEG-1’s definition of bitstream order is
also a POSITA’s (and thus applies to Kim), Petitioner’s argument still fails. “[T]he
order in which [the frames] are required” does not specify that a frame is “required”
when it is decoded in full, rather than decoded in part, as Petitioner claims. Rather,
a frame is “required” not when it is fully decoded, but rather when any part of the
frame 1s read or decoded. To claim otherwise would be to claim that a frame that is
partially but never fully decoded is not “required,” only because it is not fully
decoded, even if part of the frame is actually necessary for reproducing another

frame. Thus, if Petitioner’s read of the MPEG-1 bitstream order definition is correct
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and applies to Kim, not just MPEG-1, a frame could be necessary to decode another
frame but still not “required,” so long as it is not decoded in full.

c) Kim’s IAD of the I-frame is never “decode[d] from the
video sequence.”

A third reason Kim does not disclose or render obvious the decoding claims
is that the IAD of the I-frame is never decoded, as required by the claims. Petitioner
and Dr. Richardson agree that when an I-frame is selected by the user to decode, the
decoding process skips the Step S34 that detects the IAD. Pet., 42-43; EX-2015,
9179. The Step S34 to detect the IAD is only performed when a P-frame is selected.
Therefore, the IAD of the I-frame (the alleged “indication”) is never decoded. EX-

2015, q179.
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EX-1003, 9126 (EX-1006, Fig. 4 (annotations added)).
Although Dr. Saber describes and shows in his own annotated Figure 4 that
Kim’s decoder does not detect the IAD for the I-frame, he nevertheless concludes

that a “A POSITA would have [] understood that Kim’s decoder decodes the IAD
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of image frames.” EX-1003, q132. He cites to Figure 5A to state that “a POSITA
would have understood that [decoding the bitstream in Figure 5A] include[s]

decoding the components of the bitstream, which would include IAD values....” EX-

1003, 9132.
REPRODUCTION
DIRECTION
P I I P
X001| X100 1X100
__
LOGICAL
ADDRESS

EX-1003, q131 (EX-1006, Fig. 5A (annotations added)).

However, Dr. Saber’s opinions are not supported by the figure or the
description in Kim. Figure 5SA, shown above, does not include any arrows that point
to or from the IAD of the I-frame. Rather, a POSITA would understand that Figure
5A is consistent with Figure 4 and the description in the specification that the
decoding process of Kim never includes decoding the IAD of the I-frame but rather
only decodes the IAD of the P-frame (which points to the CAD of the I-frame). EX-
2015, 9180-81.

It is also the case when the user selects a P-frame to decode that the IAD of

the I-frame is not decoded. The annotated Figure 4 above, and the description in
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Kim’s specification, show that when the user selects a P-frame, only the IAD of the
P-frame is decoded, not the IAD of the I-frame. EX-1006, 5:66-6:3; EX-2015, §179.

Neither the Petition nor Dr. Saber assert that there would be any motivation
to modify Kim in any way to include decoding the IAD of the I-frame. For this
additional reason, Kim cannot disclose or render obvious any of the decoding claims
8-11 of the *321 Patent.

d) Kim does not have a “video sequence.”

A fourth reason Kim does not disclose or render obvious the decoding claims
is that Kim does not disclose or render obvious “decoding from the video sequence.”
For the same reasons as explained above for the encoding claims, Kim expressly
teaches decoding a single image when it states that “only the desired images can be
selectively reproduced with high display quality.” EX-1006, 6:17-20. Thus, Kim
teaches the select encoding and decoding of individual images at a time, and not the
video sequence of the *321 Patent. EX-2015, 185.

Again, neither the Petition nor Dr. Saber even attempt to explain how
decoding of single images in Kim can satisfy a video sequence of claim 8§[a], 10[a],
or 11[a]. Pet., 44-51, 66, 69; EX-1003, 99127-137, 159-169. Nor does the Petition
or Dr. Saber assert any motivation to modify or combine Kim in such a way as meet
the “video sequence” of claim 8[a], 10[a], or 11[a].

Dr. Saber asserts that it would have been obvious to modify Kim to decode a
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video sequence. EX-1003, q9144. To support this, he points to Figure 4, which he
claims contemplates a video sequence merely by the mention of I- and P-frames. /d.
As explained above, Kim describes reproducing individual images from intermittent
time lapse recording using I-frame and P-frame terminology. Kim does not
contemplate, nor does it suggest, decoding video sequences.

A POSITA, in fact, would not have been motivated to modify Kim’s decoding
process to repeat itself over and over again for all of the image frames in view of
Kim’s express teaching to decode only single selected images. EX-1006, 6:17-20;
EX-2015, q189. A POSITA would have understood that modifying Kim to
repeatedly decode images into a video sequence would have required more effort,
processing power, memory, and cost. EX-2015, §189. Such a scheme would not have
been efficient and necessary for the applications that Kim targeted, which only need
individual time lapse images rather than a video sequence. EX-1006, 1:14-20; EX-
2015, 9189.

Therefore, a POSITA would not have been motivated to modify Kim to
decode a video sequence, as that is the opposite of what Kim teaches.

2. Petitioner fails to demonstrate that Kim discloses or renders
obvious claims 8[b], 10[b], and 11[b].

Each of the independent decoding claims requires “startfing] the decoding of

the video sequence from said first image frame of the independent sequence,” which
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is identified as 8[b], 10[b], and 11[b] in the Petition. Pet., Listing of Challenged
Claims.

The key piece of this limitation that is never addressed by either the Petition
or Dr. Saber is that “said first image frame” in 8[b] must be “the first image frame”
that was identified by the “indication” of 8[a], 10[a], and 11[a]. £.g., ASUS-1001,
claim 8[a] (“an indication of at least one image frame, which is the first image
frame, in decoding order, of an independent sequence”). As explained above with
respect to 8[a], 10[a], and 11[a], the decoding of an image frame in Kim has nothing
to do with the IAD of the I-frame but is instead simply the image frame that is
selected by the user. See supra Section I111.B.1.

As explained above, if the user selects an I-frame to decode, Kim’s decoder
decodes the I-frame without ever reading the IAD of the I-frame and therefore
without regard to the image frame being “said image frame” from any indication in
the bitstream. EX-1006, 5:13-34, 5:66-6:3, Fig. 4; EX-2015, 4193-197. Likewise,
if the user selects a P-frame to decode, Kim’s decoder decodes the P-frame without
ever reading the IAD of the I-frame and therefore without regard to the image frame
being “said image frame” from any indication in the bitstream. EX-1006, 5:13-65,
Fig. 4; EX-2015, q9193-197.

Therefore, even if the IAD of the I-frame somehow was the claimed

“indication” of claims 8[a], 10[a], and 11[a], Kim’s actual decoding process does
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not start decoding “from said first image frame” because it simply starts decoding
from whatever frame that the user selected. EX-2015, q9193-197; EX-2019,
1730:10-1731:2.

3. Petitioner fails to demonstrate that Kim discloses or renders
obvious claims 8[d], 10[d], and 11[d].

Each of the independent decoding claims requires “resetting[/reset] the
identifier value for the indicated first image frame of the independent sequence,”
which is identified as 8[d], 10[d], and 11[d] in the Petition. Pet., Listing of
Challenged Claims. Petitioner asserts that the IAD of the I-frame is reset to zero for
each I-frame in Figure 5A of Kim. Pet., 60.

As a preliminary matter, the decoder, not the encoder, must reset the identifier
value. In the previous ITC Investigation, the experts on both the Complainant side
and Respondent side agreed that the resetting steps in claims 8 and 11 had to be
performed by the decoder. EX-2019 (1380 Public Tr.), 601:8-10 (“Q: According to
the claims, what has to perform the resetting step? A: The decoder.”), 1065:12-
1066:3 (“Q: It would not meet the claim limitation to just read a value that was reset
by an encoder, because the claim requires that the resetting be done by the decoder,
right, sir? A: That’s correct.”), 1732:15-18. There is simply no serious dispute that
elements 8[d], 10[d], and 11[d] must be performed by the decoder and not the

encoder. See ASUS-1001, 11:26-30.
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That distinction is dispositive. Kim fails to disclose or render obvious that the
IAD of the I-frame is ever reset by the decoder. In fact, Kim’s Figure 5A, on which
Petitioner relies, shows “logical data structure of a digital data stream compressed
and recorded on the optical disk” by Kim’s encoder, not its decoder. EX-1006, 2:49-
51 (emphasis added). Kim makes clear that the IAD values are generated by and
then received from the encoder. EX-1006, 4:34-45 (“the address of the [-picture data
received from the encoder 110), Fig. 3.

Petitioner makes only one argument that it is the decoder, and not the encoder,
in Kim that resets the IAD of the I-frame. Petitioner asserts that “[w]hen Kim’s
decoder ‘reproduces’ the bitstream, it resets the IAD...” Pet., 63-64. In essence,
Petitioner’s only argument is that because the decoder passively reproduces the work
of the encoder, it somehow carries out the act of “resetting.” This argument does not
satisfy the “resetting” requirement of 8[d], 10[d], and 11[d].

Indeed, in the previous ITC Investigation, the expert for the patent challenger,
Dr. Eli Saber (who is also the expert for the Petitioner in this proceeding), testified
that it “would not meet the claim limitation to just read a value that was reset by an
encoder, because the claim requires that the resetting be done by the decoder.” EX-
2019, 1065:19-1066:3. Dr. Saber then presented the same arguments as this
Petition—and makes the same arguments in his expert report—regarding how Fig.

5A shows the IAD value of the I-frame resetting. EX-2019, 1038:3-18. And, in
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response, Dr. Omid Kia explained, just as Dr. Richardson does now, that Kim’s
Figure 5A and other teachings are related to the encoder, in contrast to the claims,
which require the decoder perform the resetting. EX-2019, 1732:11-1733:9; EX-
2015, 99193-197.

And when considering the same argument advanced here “that the decoder
reading a ‘reset’ value from a bitstream and storing it locally meets the resetting
limitation,” the ALJ correctly concluded “[t]here is really no dispute that . . . the
alleged ‘identifier value’ in Kim is set/reset by the encoder and the decoder simply
reads or derives it from the bitstream,” and therefore “Kim does not teach a decoder
resetting the IAD value.” EX-2018, 56-57 (also rejecting that Kim rendered obvious
the *321 Patent).

The reason why, in the 321 Patent, the decoder resets the identifier is so that
the decoder can define a point to start decoding the video when a user selects a
random access point. ASUS-1001, 11:26-40 (“[T]his [random access problem] can
be avoided in the decoder by defining an initiation image in an independently
decodable Group of Pictures GOP that is activated at the random point of the video
file, and the number of the initiation image is set to zero .... Consequently, when
activated at a random point, the decoder preferably sets the identifier of the first
image frame, preferably an I-frame, of the independently decodable sub-sequence.”)

(emphasis added); EX-2015, 94193-97. Kim has no reason to teach or suggest the
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solution of the *321 Patent because Kim has nothing to do with random access during
streaming video. Kim’s single image reproduction for a time lapse recording on an
optical disk is not related to the same problem or solution of the *321 Patent.

Therefore, the Board should conclude just as the ALJ did in the previous ITC
Investigation that Kim does not teach or render obvious the claims of the >321 Patent
for all of the reasons explained above.

C.  Petitioner Fails to Establish a Reasonable Likelihood That Claim 9

Is Unpatentable in Light of Ground 3 (MPEG-1 in combination with

Yagasaki).

Petitioner cannot show it met its burden for Ground 3. Claim 9 depends on
Claim 8 and Petitioner relies on its Ground 1 to show the predicate independent
claim is taught or suggested. But, as shown above in [11.A.1-2, MPEG-1 fails to teach
or suggest at least limitation 8[a] and 8[d]. EX-2015, 49107, 139. For that reason,

Ground 3 fails.

IV. CONCLUSION

For any or all of the above described reasons, Nokia respectfully requests that

the Board deny institution.
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