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I. Introduction and Summary

This request arises from the Board’s decision to institute IPR of Patent No.
11,805,267 (the “’267 Patent™). See generally, IPR2024-00626, Paper No. 3 (“Pet.”).

The *267 Patent covers improvements to bi-prediction for use in video coding
systems, described in greater detail below. Amazon.com, LLC and Amazon.com
Services, LLC (collectively, “Petitioner”) challenge claims 1-18 of the *267 Patent
(the “Challenged Claims”) on two grounds. The first ground alleges the Challenged
Claims are obvious in view of US 2005/0281334 A1 (“Walker”). The second ground
alleges the Challenged Claims are obvious in view of US 2011/0007799 Al
(“Karczewicz-I"") and US 2009/0257499 A1 (“Karczewicz-II").

First, each ground is cumulative of art and arguments considered during the
prosecution of the *267 Patent and its family members. See POPR at 28-45. Second,
neither ground renders the Challenged Claims obvious, as the Patent Office
ultimately concluded during prosecution. See generally, IPR2024-00626, Paper No.
8 (“POPR”). Nonetheless, the Board decided to institute IPR. See generally,
IPR2024-00626, Paper No. 13 (“Decision to Institute”).

Nokia should not face the burdens of trial based on arguments previously
before the Patent Office prior to the allowance of the *267 Patent. Nokia respectfully

requests that the Director vacate the Board’s decision and deny institution.
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II. Background of the 267 Patent

Video playback occurs through rapid display of successive still images (or
frames) to create the illusion of motion. In digital video, the smallest addressable
unit of a frame is the pixel (a contraction of “picture element”). Pixels can have
different brightness and color values. Typical frames in today’s videos consist of
millions of pixels. Sending enough data to represent every pixel of every frame of a
video is prohibitively expensive. Thus, video encoders compress video data so that
the same video can be represented with less information. Ex-1001 1:26-33. Video
decoders can then decompress encoded bitstreams to produce video for display. /d.

Modern video coding systems organize frames into blocks of pixels. One
technique for reducing the amount of information needed to represent video is
motion compensated prediction, in which a block of pixels is predicted based on a
closely matching block in another video frame referred to as a “reference frame.” /d.
at 2:20-34. The encoder then only needs to transmit information necessary to correct
the difference between the predicted block and what a decoder is intended to display.
Id. at 2:1-12. This information is known as “prediction error.” Id. Bi-prediction is a
type of motion compensated prediction in which two separate predictions from two
reference frames are combined to predict a single block. /d. at 2:43-51.

The ’267 Patent improves the bi-prediction process. Prior art video coding

systems used motion vectors with fractional-pixel accuracy to identify blocks in
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reference frames to be used for predictions. /d. at 3:6-11. Fractional-pixel accuracy
means that motion vectors can point between pixels. See id. For example, the
H.264/AVC standard “supports motion vectors with up to quarter-pixel accuracy.”
Id. Interpolation is needed calculate fractional-pixel values from reference blocks.
Id. (describing interpolation by 6-tap filters); see also id. at Fig. 12. Columns 12-14
of the ’267 Patent’s specification provide exemplary interpolation operations in
which multiple reference pixel values are used to obtain prediction pixel values.
Because interpolated sub-pixel values are at a higher precision than the whole
pixels from which they were obtained, the H.264 Standard returned each prediction
of a bi-predicted block to the input bit-depth, which introduced rounding errors. See
id. at Fig. 10 (describing existing methods), 13:43-55. In the context of bi-prediction,
this causes a problem. Multiple rounded predictions are combined, so rounding
errors on bi-predictions can accumulate, reducing coding efficiency. /d. at 3:56-57.
To solve these problems, the 267 Patent introduced a new approach to bi-
prediction in which higher precision for the two separate predictions (the results of
the interpolation processes described above) are retained through combination, and

the precision of the resulting combined prediction is then reduced. /d. at Fig. 11

(reproduced below), 9:26-37.
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Fig. 11
After combining the predictions at higher precision, the combined prediction
has its prediction reduced (e.g., to the input bit-depth) by shifting bits to the right.
Applying a right shift after interpolated values are combined prevents unnecessary
accumulation of rounding errors and improves coding efficiency by reducing the
amount of prediction error information needed in bitstreams. See id. 3:49-57.

III. Argument

The Board’s decision should be vacated and institution denied. The Board
abused its discretion in finding Petitioner had a reasonable likelihood of prevailing
on the two grounds raised (“Walker” and “Karczewicz-1 and Karczewicz-1I").

First, as to Walker, the Board failed to recognize that the same arguments
raised by Petitioner had already been considered during prosecution of the ’267
Patent. The Board further ignored Walker’s own disclosures as to what constitutes
Walker’s “prediction(s)” in the context of the Challenged Claims.

Second, as to Karczewicz-I and Karczewicz-11, the Board failed to recognize
that Karczewicz-11 and references substantially the same as Karczewicz-1 were

before the Office during prosecution of the 267 Patent. Moreover, a POSITA would
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not have combined Karczewicz-I and Karczewicz-1I as proposed. Indeed,
Karczewicz-I expressly incorporates a summary of Karczewicz-II by reference. Yet
the inventors listed on the Karczewicz-1 reference (also authors of Karczewicz-1I)
did not make the extensive modifications Petitioners contend would be obvious to a
POSITA.

A. Walker

Walker teaches a first and second prediction at the input precision. That is,
Walker’s predictions are not at an increased precision, and Petitioners do not argue
this is the case. Instead, Petitioner points to Walker’s weighted prediction process,
where two predictions are combined at unequal weights. The weights are signaled
in the bitstream. Petitioner identifies the signaled weights multiplied by each
prediction as the claimed predictions. However, Walker itself distinguishes its
predictions (i.e., “pred0” and “pred1”) from the multiplication performed for the
weighing process (i.e., “(pred0)w0” and “(pred1)w1”).

This same argument based on weighted prediction was before the Office
during prosecution of an earlier application. The Board abused its discretion both by
ignoring this and instituting IPR despite Walker’s failure to disclose obtaining “‘a
first prediction, said first prediction having a second precision, which is higher than
said first precision” or “a second prediction, said second prediction having the

second precision.”
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1. 35 U.S.C. § 325(d)

The Board erred in its analysis of the prosecution history. The *267 Patent and
its family members have been prosecuted and allowed against references teaching
the same weighted bi-prediction technique on which the Board now institutes IPR.

During prosecution of Application No. 13/344,893 (“’893 Application™), to
which the ’267 Patent claims priority, claims were rejected over a combination of
US 2013/0142262 A1 (“Ye *262”) and US 2009/0087111 A1 (“Noda”). Ex-1007 at
146. Ye 262 teaches an equation that is substantially the same as Walker’s Equation
13. See Ex-2009 at 9 25 (reproduced below). The examiner acknowledged Ye ’262
does not disclose a second precision “higher than said first precision.” Instead, the

examiner relied on Noda. Ex-1007 at 251-53 (citing Ye 262 at 9§ 25).

Ex-2009 (Ye ’262) at § 25 Ex-1004 (Walker) at 49 67-69

Additionally, weights may be given to | If both of the two reference partitions are
PO(x, y) and P1(x,y), such that to be weighted, the final predicted

sample values are derived as follows:

P(x,y)=(w-Po(x, 1) +(W=w)-P (5, )+ W/2)>>S e predi 1 (3

These equations are the same for present purposes. In both references,
predictions (e.g., “Po” or “pred0”) are multiplied by weights (e.g., “w” or “w0”).

First and second weighted predictions are added along with a rounding offset (e.g.,
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“W/2” or “2'°2”). Then a right shift is performed (denoted by “>>"). Walker includes
a “clip” operation, but this clipping is immaterial to the Walker ground. The *893
Application was allowed following Nokia’s amendment to require that the reference
blocks used to obtain the first and second prediction have the same “first precision.”
Ex-1007 at 272, 310-11. This amendment excluded Noda.

Under Advanced Bionics, the Board considers (1) whether the same or
substantially the same art or arguments were presented to the Office during
prosecution; and (2) whether the Petitioner has demonstrated the Office erred in a
manner material to patentability. Advanced Bionics, LLC v. Med-El
Elektromedizinishe Gerdte GMBH, IPR2019-01469, Paper 6 at 10 (PTAB Feb. 13,
2020) (precedential).

The Board concluded part one of this test was not met. According to the
Board, the difference between Ye *262 and Walker is Walker provides explicit bit
widths in its Table 2, where Ye 262 does not specify exact bit widths. Decision to
Institute at 8. Thus, the Board declined to evaluate part two despite agreeing Ye ’262
and Walker contain similar teachings. See id. at 8-9 (“Even so, there is no dispute
that Ye, Panchal, or Karczewicz 057 contain teachings similar to those in Walker’s
Table 2, which explicitly describes the bitwidths for the operations at issue.”).

However, the exact number of bits used is immaterial. The Challenged Claims

are not limited to specific numbers of bits. This 1s supported by the prosecution
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history. After concluding Ye *262 does not disclose a second precision which is
“higher than said first precision,” the examiner relied on Noda, which does not
disclose a specific number of bits. Rather, the examiner relied on Noda because
N+M (regardless of the values of N and M) is greater than N. Ex-1007 at 252-53.
The Walker ground presents no new questions of patentability that were not already
considered and rejected during prosecution. Thus, the Board erred in determining
Advanced Bionics part 1 was not met and 1in failing to consider part 2 entirely.

2. Walker does not disclose the claimed first and second
predictions.

Walker describes predictions derived from 8-bit reference blocks. Ex-1004 ¢
30; Pet. at 19. Thus, Walker’s “first precision” is 8-bits. Walker’s “pred0” and
“pred1” predictions are 8-bits. E.g. Ex-1004 9 59-60 (pred0 and predl are “8-bit
luminance and chrominance ... samples from prediction blocks for the two reference
frames”). Thus, Walker’s first and second predictions are not at a “second precision
which is higher than said first precision.”

The dispute concerns Equation 13 of Walker (reproduced below), which

summarizes an H.264 approach to weighted prediction. Ex-1004 at 9§ 68.

Final__pred=Clip1| (((pred0)wO+(predl)wl+
2198WDY o s (logWD+1))+((0g+0,+1)>>1)] (13)
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Petitioners contend, and the Board agreed, that (pred0)wO0 and (pred1)w1 are
predictions obtained from a “first reference block” and “second reference block,”
respectively, and these predictions have a “second precision which is higher than
said first precision.” This is wrong. Walker is clear that “pred0” and “pred1” are the
predictions obtained from the first and second reference blocks. /d. at § 111 (pred0
and pred1 are “the two best matching prediction regions™); Fig. 5; 9 34 (describing
Fig. 5’s best matching macroblocks 520 and 580). In other words, pred0 and predl
are the first and second predictions. Because the “first precision” disclosed in Walker
is 8-bits, and pred0 and predl (and “predl;” and “pred2;” in other of Walker’s
examples) have a precision of 8-bits, Petitioner’s argument cannot succeed.

To circumvent this failing, Petitioner reinterprets an aspect of the H.264 bi-
prediction process restated in Walker. H.264’s bi-prediction process includes
weighted bi-prediction, in which weighting factors (e.g., w0 and wl) are signaled in
a bitstream and applied by a decoder to each prediction to control the contribution
of each prediction to a combined value. /d. at 9 67-79, Table 1. As Table 1 shows,
w0 and wl can have 8-bit values. Petitioner’s contention is that even though the
predictions pred0 and pred1 do not have a higher precision than the reference blocks
from which they were obtained, weighted values of those predictions (pred0)w0 and

(pred1)w1 have a higher precision by virtue of being the product of two 8-bit
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numbers. See id. at Table 2 (showing that the products (pred0)w0 and (pred1)w1 can
be represented with 16 bits). The Board erred in accepting this proposition.

To find that the weighted values of the first and second predictions, (pred0)w0
and (predl)wl, are themselves first and second predictions, the Board provided a
“partial construction” of the term “prediction.” See Decision to Institute at 14-17.
Specifically, the Board partially construed “prediction” to encompass “values used
for prediction that are calculated by mathematical operations including multiplying
pixel values in reference blocks with weights.” The Board copied its partial
construction from the Petition. See id. at 16-17 (citing Pet. at 21, n.5). The Petition
provides three “embodiments where predictions are calculated by mathematical
operations including multiplying pixel values in reference blocks by weights.” Pet.
at 21, n.5 (citing Ex-1001 at 12:41-13:18, 13:19-42, 14:4-22). Each of these three
examples involves determining pixel values of predicted blocks based on
multiplying values of reference frame pixels. In these three examples of subpixel
interpolation, the reference frame pixels are designated by capital letters such as E,
F, and G in the relevant equations. Figure 12 of the 267 Patent shows the respective
locations of these reference frame pixels.

The Board’s conclusion relied on the premise that Walker’s multiplication of
pred0 by w0 and predl by wl involves “mathematical operations including

multiplying pixel values in reference blocks with weights.” Id. at 16-17 (emphasis

10
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added). This premise is incorrect. Walker’s predictions, pred0 and predl, are not
“pixel values in reference blocks.” Rather, pred0 and pred1 each contain pixel values
of predicted blocks, which are distinct from reference blocks. See POPR at 46-47.

Walker’s Figure 5 is illustrative.
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510\ 525

515 520 580 530
- (Cwo - e B/ wi + ) = E_KI—-

1 |

v v
- o B B B[
H 565/ 590/ I 560 \555 K550

Figure 5

In Walker Figure 5, “510” and “575” are reference pictures. Ex-1004 at 9§ 34.
Encoded motion vectors “525” and “585” point to locations in those reference
pictures and are used to derive “best matching” macroblock(s). /d. at 49 35, 114. The
pixel values of the predicted “best matching” macroblocks may, by coincidence,
have some of the same values as particular locations of the reference picture. But the
pixel values of the predicted blocks are distinct entities from pixel values in reference
pictures. Walker reinforces this point. As Walker describes, subpixel interpolation

is used in the H.264 Standard. /d. at 49 68 (equation 13 relied on by the Petition), 58

11
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(describing “H.264 Implementation”), 114 (“H.264 supports quarter pixel
interpolation”). Subpixel interpolation—assuming some non-zero pixel values—can
and will result in different pixel values between predicted blocks and reference
blocks. See, e.g., Ex-1001 at 12:41-13:18, 13:19-42, 14:4-22; see also Ex-1004 at q
114. At bottom, Walker’s pred0 and predl are predicted blocks, which are distinct
from reference blocks. Thus, multiplying pred0 and predl by weights is not a
mathematical operation “including multiplying pixel values in reference blocks with
weights” as the Board’s partial construction of “prediction” requires. Accordingly,
the Board should have denied institution under its own partial construction.

B. Karczewicz-1 and Karczewicz-11

The Board also erred in not rejecting Petitioner’s second ground, which
combines Karczewicz-l and Karczewicz-1I. The collective teachings of both
references had already been before the Patent Office. The Board should have
exercised discretion to deny revisiting the same patentability questions a second
time. Moreover, Petitioner failed to explain why a POSITA would be motivated to
combine Karczewicz-1 and Karczewicz-II.

1. 35U.S.C.§325(d)

Karczewicz-I and Karczewicz-II are directed to different parts of a video
coding system. Karczewicz-I’s relevance is that, like Walker, it teaches conventional

bi-prediction. Ex-1005 at § 60 (showing conventional bi-prediction without signaled

12
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weights); Ex-1004 at § 59 (also showing bi-prediction without signaled weights).
Other references showing the same conventional bi-prediction process were before
the Office. Compare Ex-1005 at 9 57 (showing conventional bi-prediction), with Ex-
2009 at 9 25, Ex-2008 at 9§ 61, and Ex-2011 at 13:11-12 (all showing conventional
bi-prediction).

Karczewicz-1II, on the other hand, is not related to bi-prediction. Instead, it
describes a method to calculate sub-pixel values, which is also described in VCEG-
AI33 by the same authors. Compare Ex-1006 at § 104, Table 7, 8; with Ex-2001 at
9 1-4 (showing the same interpolation process and 16-bit registers). Karczewicz-II
proposes storing half-pixel values at higher precisions while they are used to
compute quarter-pixels. Ex-1006 at 9 10.

Petitioner takes Karczewicz-II’s technique of storing higher-precision half-
pixel values and applies it instead to the entire predictions used in Karczewicz-I’s
conventional bi-prediction. Pet. at 39. One problem with this theory is that both
Karczewicz-II and its corresponding standards contribution, VCEG-AI33, were
cited on the face of the 267 Patent. Ex-1001 at 2-3. In effect, the entire question of
whether Karczewicz-II renders obvious the Challenged Claims was already before
the Office, yet the claims were allowed. The Board’s decision to nonetheless institute
IPR without any consideration of the Advanced Bionics factors constitutes an abuse

of discretion.

13
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2. A POSITA would not be Motivated to Combine Karczewicz-
I and Karczewicz-II.

The Board concluded that Nokia overemphasized the explicit disclosures of
the two references in arguing that a POSITA would not have combined those
references as described by Petitioner. Decision to Institute at 25-26 (citing KSR Int’l
Co. v. Teleflex Inc., 550 U.S. 398, 421 (2007)). Not so. Rather, Nokia showed that
when multiple POSITAs—that is, the authors of Karczewicz-I—were in possession
of both references, they did not combine them as Petitioner suggests.

As discussed above, Karczewicz-I discloses conventional bi-prediction in
which input prediction values have the same precision as the combined prediction.
Ex-1005 at q 60; Ex-2001 at 4 120. Karczewicz-1I does not address bi-prediction at
all and is instead about subpixel interpolation. Ex-1006 at 9 86. Petitioner’s theory
is that a POSITA would look at Karczewicz-1I and decide to rework Karczewicz-1
to look like the Challenged Claims. Pet. at 39. This is implausible and unsupported.

Karczewicz-1I contains the same interpolation techniques as VCEG-AI33. Ex-
1006 at 9 104, Table 7, 8; Ex-2001 at 9§ 1-4. VCEG-AI33 was incorporated by
reference in its entirety in the specification of Karczewicz-1. Ex-1005 at 9 37.
Further, both documents were authored by Marta Karczewicz and Yan Ye, both of
whom exceeded the skill of POSITAs. /d. at 1; Ex-2010 at 1. A POSITA is “a person

of ordinary creativity.” KSR, 550 U.S. at 421. One does not need to speculate what

14
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a POSITA might have done with both Karczewicz-1 and Karczewicz-11 because
Marta Karczewicz and Yan Ye were undeniably in possession of both references at
the same time and did not perform the modifications Petitioner alleges would have
been obvious for a POSITA to do. The Board’s decision to institute IPR was thus,
for this additional reason, an abuse of discretion.

IV. Conclusion

For these reasons, Nokia asks that the Director grant this rehearing request

and vacate the Board’s decision granting institution of IPR.
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