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LISTING OF CHALLENGED CLAIM ELEMENTS 
 

Claim 1 

[1.P] A video image coding data receiver comprising: 
 

[1.1] a processor; and 

[1.2] a memory unit having instructions stored which, when executed by 
the processor, cause the processor to perform operations compris-
ing: 

[1.3] receiving basic video image coding data; 

[1.4] decoding the received basic video image coding data so as to repro-
duce a video image; 

[1.5.1] receiving supplementary video image coding data including a sup-
plementary hierarchical picture 

[1.5.2] [supplementary hierarchical picture] whose coding order and dis-
play order are earlier by a factor of a group of pictures including an 
intra coded picture and a plurality of inter prediction coded pictures 
than those of a basic hierarchical picture included in the basic video 
image coding data, 

[1.5.3] a basic hierarchy and a supplementary hierarchy being set in units of 
the group of pictures; 

[1.6] acquiring basic video image coding data received before supplemen-
tary video image coding data that has been received at the moment; 
and 

[1.7] reconstructing video image coding data from the basic video image 
coding data and the supplementary video image coding data. 

Claim 2 

[2.P] A video image coding data transmission and reception system com-
prising: 

[2.1] a video image coding data transmitter that codes and transmits a 
video image; and 

[2.2] a video image coding data receiver that receives and reconstructs 
video image coding data, 

[2.3.1] wherein the video image coding data transmitter includes: a first 
processor; and 
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[2.3.2] a first memory unit having instructions stored which, when executed 
by the first processor, cause the first processor to perform operations 
comprising: 

[2.4] acquiring the transmission rate of a network; 

[2.5] setting a transmission structure including a basic hierarchy and a 
supplementary hierarchy, the basic hierarchy and the supplementary 
hierarchy being set in units of a group of pictures including an intra 
coded picture and a plurality of inter prediction coded pictures; 

[2.6.1] transmitting basic video image coding data of the basic hierarchy, 

[2.6.2] wherein the first memory unit is further configured to store supple-
mentary video image coding data of the supplementary hierarchy; 

[2.7] transmitting the supplementary video image coding data stored in 
the memory unit; and 

[2.8] controlling the transmission of the supplementary video image cod-
ing data according to the transmission rate, and 

[2.9] wherein the video image coding data receiver includes: 

[2.10] a second processor; and 

[2.11] a second memory unit having instructions stored which, when exe-
cuted by the second processor, cause the second processor to per-
form operations comprising: 

[2.12] receiving the basic video image coding data; 

[2.13] decoding the received basic video image coding data so as to repro-
duce a video image; 

[2.14] receiving the supplementary video image coding data including a 
supplementary hierarchical picture having coding order and display 
order that are earlier by a factor of the group of pictures than those 
of a basic hierarchical picture included in the basic video image 
coding data; 

[2.15] acquiring basic video image coding data received before supplemen-
tary video image coding data that is currently received; and 

[2.16] reconstructing video image coding data from the basic video image 
coding data and the supplementary video image coding data. 
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Samsung Electronics Co., Ltd. (“Petitioner” or “Samsung”) petitions for In-

ter Partes Review (“IPR”) of claims 1-2 (“the Challenged Claims”) of U.S. Patent 

No. 9,986,303 (“the ’303 Patent”).   

I. REQUIREMENTS FOR IPR 

A. Grounds for Standing 

Petitioner certifies that the ’303 Patent is available for IPR.  This Petition is 

being filed within one year of service of a complaint against Samsung.  Samsung is 

not barred or estopped from requesting review of the Challenged Claims on the 

grounds identified below. 

B. Challenge and Relief Requested 

Samsung requests institution of IPR and cancellation of the Challenged 

Claims based on the following grounds:  

Ground Claim(s) 35 U.S.C. §103 

1 1-2 Demircin 

2 1 Kimoto in view of Demircin 

Grounds 1-2 are further supported by the expert testimony of Dr. Clifford 

Reader, Ph.D.  See, generally, SAMSUNG-1003.  Dr. Reader provides a detailed 

overview of the state of the art before the ’303 Patent in paragraphs ¶¶30-100. 

The ’303 Patent claims priority to a Japanese patent application filed on 
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March 31, 2014 (“the Critical Date”).  SAMSUNG-1001, Face.  The prior art refer-

ences forming the basis of Grounds 1-2 pre-date the Critical Date.  Petitioner does 

not concede that the Challenged Claims are entitled to the benefit of Critical Date. 

Reference Effective Filing 
Date 

Publication Date AIA Prior Art 

Demircin Jan. 25, 2007 July 31, 2008 §102(a)(1)-(2) 

Kimoto Aug. 1, 2007 Sept. 1, 2011 §102(a)(1)-(2) 

C. Claim Construction  

All claim terms should be construed according to the Phillips standard.  

Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005); 37 C.F.R. §42.100.  Peti-

tioner submits that no formal construction are presently necessary for purposes of 

demonstrating obviousness of the Challenged Claims based on Grounds 1-2.  Well-

man, Inc. v. Eastman Chem. Co., 642 F.3d 1355, 1361 (Fed. Cir. 2011). 

Petitioner reserves the right to respond to any constructions offered by Pa-

tent Owner or adopted by the Board.  Petitioner is not conceding that the Chal-

lenged Claims satisfy all statutory requirements, nor is Petitioner waiving any ar-

guments concerning indefiniteness or claim scope that can only be raised in district 

court or otherwise outside the context of an IPR.  Mylan Pharm. Inc. v. Horizon 

Pharma USA, Inc., IPR2018-00272, Paper 35, 6-8 (PTAB 2019).  The Board has 

regularly compared indefinite claims to the prior art for purposes of considering 

unpatentability.  See Chicago Mercantile Exchange, Inc. v. 5th Market, Inc., 
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CBM2013-00027, Paper 33, 3 (PTAB 2014); SAP America, Inc. v. Lakshmi Aru-

nachalam, CBM2013-00013, Paper 61, 29 (PTAB 2014).  For this Petition, Peti-

tioner applies prior art in a manner consistent with disclosure of the claimed fea-

tures in the ’303 Patent itself and Patent Owner’s allegations of infringement be-

fore the district court.  

D. Level of Ordinary Skill in the Art 

A person of ordinary skill in the art (“POSITA”) relating to the subject mat-

ter of the ’303 Patent as of the Critical Date would have had at least a bachelor’s 

degree in computer science, electrical engineering, computer engineering, or a re-

lated field, with 2-3 years of experience in digital video processing, or a related 

field.  SAMSUNG-1003, §IV.  Additional graduate education could substitute for 

professional experience, and vice versa.  Id.   

II. THE ’303 PATENT 

A. Brief Description 

The ’303 Patent describes “video image coding data transmission technol-

ogy” for hierarchically coded video streams.  SAMSUNG-1001, 1:18-19; SAM-

SUNG-1003, §V.  In the’303 Patent, hierarchical video coding refers to a coding 

structure in which pictures are coded either as “basic hierarchical pictures” in a 

“basic hierarchy” or as “supplemental hierarchical pictures” in a “supplemental hi-

erarchy.”  SAMSUNG-1001, 3:63-67.  Pictures in the basic hierarchy are decoded 

without reference to pictures in the supplemental hierarchy, while pictures in the 
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supplemental hierarchy are decoded with reference to other pictures in the supple-

mental hierarchy and/or pictures in the basic hierarchy.  SAMSUNG-1001, 9:57-67 

(“limiting basic hierarchical pictures to refer to only basic hierarchical pictures al-

lows for decoding in the presence of only basic video image coding data”), 3:63-

67.  Supplementary hierarchical pictures generally have greater compression and 

are smaller in size than basic hierarchical pictures.  Id., 9:64-67 (“increases the 

coding efficiency”); SAMSUNG-1003, ¶233. 

When the bandwidth of the transmission channel is insufficient to support 

transmission of all pictures in the stream as a basic hierarchical picture, the coder 

increases the proportion of pictures in the stream coded as supplementary hierar-

chical pictures and decreases the proportion of pictures coded as basic hierarchical 

pictures.  SAMSUNG-1001, 9:37-48, 10:1-15.  The basic hierarchical pictures are 

initially transmitted while the bandwidth is low, but transmission of the supple-

mentary hierarchical pictures deferred until the bandwidth increases sufficiently.  

Id.  Later, the supplementary hierarchical pictures are sent.  Id., 4:34-42.  The 

video stream can thus be reproduced initially at a lower quality or frame rate by 

transmitting and decoding only pictures in the basic hierarchy and can be repro-

duced later at a higher quality or frame rate by transmitting the supplementary hier-

archical pictures in a delayed fashion so that the receiver can combine the supple-

mentary hierarchical pictures with the earlier received basic hierarchical pictures.  

11



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

5 

Id., 11:22-36.  For example, supplementary hierarchical pictures can be used to in-

crease the frame rate or add color to basic hierarchical pictures in a video stream.  

SAMSUNG-1001, 12:6-25, 15:35-48, 10:25-37, 11:38-12:25. 

Figure 5 below depicts an example transmission structure for pictures in a 

video stream.  The “basic hierarchical pictures” (labeled “A”) “are transmitted in 

real time from the port PA.”  SAMSUNG-1001, 11:55-56; see also id., 9:27-36.  

During transmission rate periods T2 and T3, the channel bandwidth has decreased 

and the respective transmission rates R2 and R3 are unable to support transmission 

of all basic hierarchical pictures.  Id., 11:38-12:25.  Accordingly, the coder changes 

the transmission structure of the video stream to code a subset of pictures in the 

stream during periods T2 and T3 as supplementary hierarchical pictures.  Id.  Only 

basic hierarchical pictures are transmitted during periods T2 and T3 to conserve 

channel bandwidth, while still allowing a receiver to decode and play the video in 

real-time at a lower quality.  Id. 
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SAMSUNG-1001, FIG. 5 (annotated). 

Later, during transmission rate period T4, “[w]hen there is a margin in the 

transmission rate (in a case where the transmission rate is R4), the supplementary 

hierarchical pictures” (labeled “B”) whose transmissions were deferred during pe-

riods T2 and T3 “are transmitted from the port PB in the order stored without ex-

ceeding the transmission rate.”  SAMSUNG-1001, 11:56-60, FIG. 5.  The trans-

mitter “belatedly transmits supplementary video image coding data of the past 

when there is a margin in the transmission rate.”  SAMSUNG-1001, 4:40-42.  

Hence, “supplementary hierarchical pictures having coding order and display order 

that are earlier than those of basic hierarchical pictures transmitted in a given trans-

mission interval are transmitted.”  Id., 11:64-67.  If the receiver stored the earlier 
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received (and displayed) basic hierarchical pictures, the receiver can then use the 

stored basic and received supplementary hierarchical pictures together to recon-

struct and replay the video stream from periods T2 and T3 at a higher quality (e.g., 

at a higher frame rate or with additional color depth) at a later time.   

The ’303 Patent further discloses that “basic video image coding data (basic 

hierarchical GOP [group of pictures]) and supplementary video image coding data 

(supplementary hierarchical GOP) are set in units of GOPs” rather than being “set 

in units of pictures.”  SAMSUNG-1001, 12:27-36.  As described by Dr. Reader, 

the use of GOPs for structuring hierarchical video data was a well known tech-

nique as early as 1993, having been described in MPEG standards, as well as in the 

patent literature.  SAMSUNG-1003, ¶54-64, 126-134. 

B. Prosecution History 

The application (U.S. Serial No. 14/657,359) resulting in the ’303 Patent 

was filed on March 13, 2015, by JVC Kenwood.  The ’303 Patent claims foreign 

priority to JP2014-071975, filed March 31, 2014.  The ’303 Patent issued on May 

29, 2018.  SAMSUNG-1001, Face; SAMSUNG-1003, ¶¶136-144.   

The Examiner initially rejected claim 81 as obvious using Radha (U.S.  

6,292,512) and Van Der Schaar (U.S. 6,697,426).  SAMSUNG-1002, 74-75.  The 

 
1 Application claim 8 later issued as claim 1 of the ’303 Patent. 

14



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

8 

Examiner contended that Van Der Schaar discloses an enhancement (supple-

mental) picture E2 having a coding order and display order earlier than a basic pic-

ture P3.  Id.  In response, the Applicant noted that claim 8 required a “supplemen-

tary hierarchical picture whose coding order and display order are earlier than 

those of a basic hierarchical picture included in the basic video image coding 

data.” SAMSUNG-1002, 84.  The Applicant replied that Van Der Schaar was al-

legedly limited to “re-arranging the transmission order of the enhancement frames 

‘to be the same as the display order of the enhancement frames”—but not the cod-

ing order.  Id.   

The Examiner subsequently rejected claim 8 as obvious using Radha and 

Chen (U.S. 5,886,736).  SAMSUNG-1002, 127-128.  In response, the Applicant 

amended claim 8 to require that the coding order and display order are earlier “by a 

factor of a group of pictures including an intra coded picture and a plurality of inter 

prediction coded pictures” than those of a basic hierarchical picture included in the 

basic video image coding data, “the basic hierarchy and a supplemental hierarchy 

being set in units of the groups of pictures.”  Id., 158.  Following this amendment, 

the Examiner allowed claim 8.  Id., 178. 

Significantly, the file history contains no indication that the Examiner ever 

considered any of the prior art cited in this Petition in connection with examination 

of the application that issued as the ’303 Patent.  If the art and Grounds asserted 
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herein had been considered during examination, the ’303 Patent never should have 

issued. 

III. THE CHALLENGED CLAIMS ARE UNPATENTABLE  

A. GROUND 1 – DEMIRCIN RENDERS CLAIMS 1-2 
OBVIOUS 

1. Overview of Demircin 

Demircin, like the ’303 Patent, describes techniques for transmitting coded 

“audiovisual (AV) data from a source device (e.g., server) to one or more destina-

tion devices (e.g., clients) over a packet network.”  Demircin, [0023]2; SAM-

SUNG-1003, ¶¶146-151.  Demircin explains that “high-quality AV data streams 

require a very high bandwidth continuously,” but “time-varying channel condi-

tions” result in unpredictable bandwidth” causing video quality degradation.  

Demircin, [0024]. 

Demircin addresses these challenges using Scalable Video Coding (SVC) 

techniques.  Demircin, [0027].  “SVC enables coding video in a scalable manner, 

resulting in a scalable bit stream, for example by coding the video data in several 

layers.”  Id., [0026].  Figure 1 below “illustrates an exemplary prediction structure, 

GOP structure and layering structure of a sample SVC bit stream” that includes a 

 
2 Demircin incorporates by reference SAMSUNG-1035 in its entirety.  Demircin, 

[0063].   
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base layer 10 and enhancement layers 11, 12.  Id., [0036].  “[T]he base layer pro-

vides a minimum level of video quality,” while the “enhancement layers provide 

additional quality in an incremental manner.”  Id., [0035]. “Decoding of the first 

enhancement layer requires availability of the base layer.”  Id.  “Decoding of each 

subsequent enhancement layer requires availability of all previous enhancement 

layers, as well as the base layer.”  Id.  The enhancement layers can be used to in-

crease the signal-to-noise ratio (SNR) of coded video content, for example, alt-

hough Demircin explains that its techniques also apply to other forms of scalability 

including temporal scalability (frame rate) and spatial scalability (picture resolu-

tion).  Id. 
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Demircin, FIG. 1 (annotated); SAMSUNG-1003, ¶148. 

Demircin’s describes “dynamically adapt[ing] a given SVC bit stream for 

high-quality video streaming, by intelligently selecting which parts of the bit 

stream should be transmitted, which parts should be discarded entirely, and which 

parts should be transmitted partially (truncated), in order to meet time-varying rate 

and/or delay constraints.”  Demircin, [0027].  For example, Demircin’s transmis-

sion system sets a “bit budget” for each group of frames (GOF) to be transmitted to 

a receiver based on detected channel conditions.  Id., [0061]-[0062].  Demircin 

then selectively transmits all or a portion of the coded data for a GOF that fits 
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within the allocated bit budget, prioritizing base layer data over enhancement layer 

data.  Id., [0129]-[0135].  If the bit budget cannot accommodate transmission of an 

enhancement layer frame, the enhancement layer frame can be temporarily dis-

carded and belatedly transmitted during an “idle interval.”  Id., [0104]-[0122].  The 

flowcharts in Figures 7, 8, 12, and 13 illustrate these concepts: 

 

Demircin, FIGS. 7, 8, 12, 13 (annotated); SAMSUNG-1003, ¶151. 
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2. Analysis 

(a) Claim 1 

[1.P]  

To the extent the preamble is limiting, Demircin discloses and renders obvi-

ous a video image coding data receiver in a video image coding transmission and 

reception system.  SAMSUNG-1003, ¶¶162-164.  Demircin discloses “systems for 

rate-adaptive transmission of video.”  Demircin, [0001].  Demircin discloses a des-

tination device (a video image coding data receiver) that receives video image 

coding data from a source / server (a video image coding data transmitter) over a 

packet network.  Demircin, [0023] (“transmission of audiovisual (AV) data from a 

source device (e.g., server) to one or more destination devices (e.g., clients) over a 

packet network”), [0024] (“a receiver”), [0119] (“client station”); SAMSUNG-

1003, ¶¶162-164.  The transmitter encodes and transmits video image coding data 

and the receiver decodes and reconstructs video image coding data.  Infra, [1.3], 

[1.5.1], [1.7]. 

Demircin also incorporates by reference Demircin077.  Demircin, [0063]; 

SAMSUNG-1035.  Through Demircin077, Demircin discloses additional details 

regarding video receivers.  For example, with reference to FIG. 1, Demircin077 de-

scribes “a plurality of client receiver units 230, 240, 250,” each of which consti-

tutes a video image coding data receiver as recited in [1.P].  See SAMSUNG-1035, 

[0052], FIG. 1; see also id., [0055], [0195], FIG. 30 (depicting “receiver”).  
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Demircin077 also teaches a transmitter “sends a packet burst to the receiver.”  

SAMSUNG-1035, [0194]. 

 

 

SAMSUNG-1035, FIGS. 1, 30 (annotated); SAMSUNG-1003, ¶¶162-164. 
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[1.1] 

Demircin discloses and renders obvious a “processor” in the video image 

coding data receiver as recited in [1.1].  SAMSUNG-1003, ¶¶165-166.  For exam-

ple, Demircin discloses “system[s] for adapting a video transmission rate” that re-

quire “computational resources” for processing coded video data.  Demircin, Ab-

stract, [0025]-[0026].  A POSITA would have understood, and it would have been 

obvious, that Demircin’s “computational resources” would have included a proces-

sor for decoding and performing other processing on coded video data at the re-

ceiver.  Demircin, [0019] (“Elements of embodiments of the present invention may 

be embodied in hardware, firmware and/or software. While exemplary embodi-

ments revealed herein may only describe one of these forms, it is to be understood 

that one skilled in the art would be able to effectuate these elements in any of these 

forms while resting within the scope of the present invention.”); SAMSUNG-1003, 

¶¶165-166.   

Demircin further discloses through Demircin077 that “[d]ifferent devices in-

terconnected to the network have different resources and different usage para-

digms” including “different microprocessors.”  SAMSUNG-1035, [0055] (empha-

sis added); SAMSUNG-1003, ¶¶165-166.  In this context, a POSITA would have 

understood, and it would have been obvious, to implement Demircin’s video image 

coding data receiver with a processor that would have allowed the receiver to carry 
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out the disclosed operations for processing coded video data.  SAMSUNG-1003, 

¶¶165-166. 

[1.2] 

Demircin discloses and renders obvious a memory unit having instructions 

stored which, when executed by the processor, cause the processor to perform op-

erations.  SAMSUNG-1003, ¶¶167-168.  For example, Demircin teaches that 

“[e]lements of embodiments of the present invention may be embodied in hard-

ware, firmware and/or software,” and a POSITA would have known that such a 

memory unit as recited in [1.2] was commonly and ordinarily included in “hard-

ware, firmware and/or software” implementations of video image coding data re-

ceivers.  Demircin, [0019]; SAMSUNG-1003, ¶¶167-168.  

Demircin further discloses through Demircin077 that “[d]ifferent devices in-

terconnected to the network have different resources and different usage para-

digms” including “different memory requirements.”  SAMSUNG-1035, [0055] 

(emphasis added); SAMSUNG-1003, ¶¶167-168.  Thus, a POSITA would have 

understood, and it would have been obvious, for Demircin’s video image coding 

data receiver to have included a memory unit having instructions as recited in [1.2] 

to store instructions for carrying out the disclosed processing functions of the re-

ceiver.  SAMSUNG-1003, ¶¶167-168. 
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[1.3] 

Demircin discloses and renders obvious [1.3].  SAMSUNG-1003, ¶¶169-

173.  For example, Demircin discloses that the receiver receives network abstrac-

tion layer (NAL) units for base layer coding data (basic video image coding data), 

which were transmitted by a source/server (video image coding data transmitter).  

Demircin, [0131], SAMSUNG-1003, ¶169.  Demircin discloses that the transmitter 

transmits base layer NAL units to the receiver.  Demircin, [0129]-[0132], FIGS. 7-

8 & 12.  Demircin discards enhancement layer NAL units, when the “bit budget” 

for individual frames or the bit budget for a GOF is not less than required to trans-

mit both the enhancement layer NAL units and the base layer NAL units.  Id.  The 

transmission of the base layer NAL units (i.e., with or without enhancement layer 

NAL units) implies the reception of the base layer NAL units at the receiver.  

SAMSUNG-1003, ¶169. 

Demircin describes “Scalable Video Coding (SVC),” which “is an extension 

of the H.264/MPEG AVC video codec.”  Demircin, [0035], [0022] (incorporating 

by reference the SVC extension to H.264/MPEG-4).  “A base layer provides a min-

imum level of video quality, and may provide compatibility with H.264/AVC.”  Id.  

“The SVC bitstream comprises NAL (Network Abstraction Layer) units similar to 

H.264/AVC.”  Id., [0038].  “The base layer data of a video frame may be encapsu-

lated into a NAL unit[] ….”  Id. 
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As shown in FIG. 1, Demircin teaches “a layered structure for each frame” 

that includes “a base layer 10 and two enhancement/refinement layers 11, 12.”  

Demircin, [0036]-[0037].  The coded data in base layer 10 for one or more frames 

(pictures) corresponds to “basic video image coding data” as recited in [1.3].  

SAMSUNG-1003, ¶171.  Like the basic hierarchical pictures described in the ’303 

Patent, which are coded without reference to any pictures in the supplementary hi-

erarchy, the pictures in Demircin’s base layer 10 are coded without reference to 

any pictures in enhancement layers 11, 12. Demircin, [0035]-[0036]; SAMSUNG-

1001, 9:57-67; SAMSUNG-1003, ¶171.   

For temporal scalability, the pictures at temporal level 0 in Demircin’s base 

layer 10 are I-pictures that can be coded without reference even to other pictures at 

higher temporal levels in base layer 10.  Demircin, [0035]-[0036]; SAMSUNG-

1001, 11:22-36; SAMSUNG-1003, ¶172.  The base layer 10 data that is transmit-

ted from the transmitter is received by the receiver.  Demircin, [0024], [0061] (“re-

ceived by the client”), [0062], [0063] (“deliver frames to the client”), [0119]. 
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Demircin, FIG. 1 (annotated); SAMSUNG-1003, ¶¶169-173. 

[1.4] 

Demircin discloses and renders obvious [1.4].  SAMSUNG-1003, ¶¶174-

178; supra [1.3].  Demircin discloses that video data can be coded in a “layered 

structure” in which the “base layer provides a minimum level of video quality.” 

Demircin, [0035], FIG. 1.  Depending on current network conditions, Demircin’s 

transmitter will transmit, and the receiver will receive, only the base layer NAL 

units for one or more video frames (basic video image coding data) to the exclu-

sion of corresponding enhancement layer NAL units.  Demircin, [0129]-[0132], 

FIGS. 7-8 & 12; SAMSUNG-1003, ¶174.  In such instances, a POSITA would 

26



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

20 

have understood and it would have been obvious that the receiver would have re-

produced the frames with a “minimum level of video quality” by decoding only the 

base layer NAL units for those frames without the corresponding enhancement 

layer NAL units.  Demircin, [0035]; SAMSUNG-1003, ¶174. 

Demircin discloses that the transmitter transmits base layer NAL units to the 

receiver.  Demircin, [0129]-[0132], FIGS. 7-8 & 12.  Demircin discards enhance-

ment layer NAL units, when the “bit budget” for individual frames or the bit 

budget for a GOF is insufficient to allow for transmission of both the enhancement 

layer NAL units and the base layer NAL units.  Id.  The transmission of the base 

layer NAL units (i.e., with or without enhancement layer NAL units) implies the 

reception of the base layer NAL units at the receiver.  SAMSUNG-1003, ¶175.  As 

Demircin explains, the base layer data may be transmitted; and enhancement layer 

data may or may not be transmitted, depending on bit budget.  Demircin, [0131]-

[0132] (emphasis added); also id., [0144] (“When all base layers do not fit in the 

GOF bit budget, all enhancement layer units may be discarded or omitted from 

transmission at the current time 70.”).  If the decoding deadline has expired, 

dropped enhancement layer NAL units are not transmitted.  See Demircin, [0104]-

[0105].  Therefore, the receiver would receive and decode only the base layer NAL 

units.  Id.; SAMSUNG-1003, ¶175. 
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A POSITA would have understood, and it would have been obvious, that the 

receiver (decoding device) only would have decoded base layer data for a frame, 

(i.e., without combining such base layer data with enhancement layer data) if the 

receiver has only received base layer NAL units for the frame by the frame’s de-

coding deadline to support streaming video.  Demircin, [0063], [0105], FIGS. 1-8, 

12; SAMSUNG-1003, ¶¶175-177.  Indeed, this is evident from Demircin’s expla-

nation that “dropped or truncated NAL units” for enhancement layer frames will 

only be transmitted if their frames’ “decoding deadlines have not yet expired.”  

Demircin, [0105].  Demircin thus discloses and renders obvious the scenario where 

coded base layer data (basic video image coding data) is decoded so as to repro-

duce a video image, even without use of an enhancement layer data.  SAMSUNG-

1003, ¶¶175-177. 

To the extent the breadth of [1.4] allows for decoding of received basic 

video image coding data together with supplementary video image coding data so 

as to reproduce a video image, Demircin further discloses and renders obvious 

such features as well.  SAMSUNG-1003, ¶178.  For instance, Demircin teaches 

that “[o]ne or more enhancement layers provide additional quality in an incremen-

tal manner, also referred to as progressive refinement,” “[d]ecoding of the first en-

hancement layer requires availability of the base layer,” and “[d]ecoding of each 

subsequent enhancement layer requires availability of all previous enhancement 

28



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

22 

layers, as well as the base layer.”  Demircin, [0035]; SAMSUNG-1003, ¶178.  

When sufficient bit budget exists for both the base layer and enhancement layer 

NAL units for a frame (video image) to be transmitted by the transmitter and re-

ceived by the receiver before the frame’s decoding deadline expires, the receiver 

decodes the base layer and enhancement layer NAL units to reproduce the frame at 

a higher quality than if only the base layer NAL units were decoded.  Demircin, 

[0131] (“If the budget remainder is at least as large as the next most important en-

hancement layer, that enhancement layer may be allocated to the budget thereby 

creating an updated budget remainder and the enhancement layer may be transmit-

ted 33.  This process may be repeated until all enhancement layers for the current 

frame have been transmitted or until the next most important enhancement layer is 

larger than the updated budget reminder.”), FIGS. 7-8; SAMSUNG-1003, ¶178. 

[1.5.1] 

Demircin discloses and renders obvious [1.5.1].  SAMSUNG-1003, ¶¶179-

182; supra [1.3]-[1.4].  For example, Demircin discloses that the receiver receives 

network abstract layer (NAL) units for enhancement layer coding data (supple-

mentary video image coding data), including enhancement layer NAL unit(s) for 

an individual frame or picture (supplementary hierarchical picture).  Demircin, 

FIGS. 7-8 & 12-13 and accompanying text; supra [1.3]-[1.4]. 
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Demircin discloses SVC.  Demircin, [0035].  In SVC, “[o]ne or more en-

hancement layers provide additional quality in an incremental manner, also re-

ferred to as progressive refinement.”  Id.  “Decoding of the first enhancement layer 

requires availability of the base layer” and “[d]ecoding of each subsequent en-

hancement layer requires availability of all previous enhancement layers, as well as 

the base layer.”  Id.  “The SVC bitstream comprises NAL (Network Abstraction 

Layer) units similar to H.264/AVC.”  Id., [0038].  “[T]he data for each enhance-

ment layer of a video frame may be encapsulated into a NAL unit.”  Id. 

In FIG. 1 below, Demircin illustrates “a layered structure for each frame” 

that includes “a base layer 10 and two enhancement/refinement layers 11, 12.”  

Demircin, [0036]-[0037]; SAMSUNG-1003, ¶181.  The coded data in either or 

both of enhancement layers 11, 12 for one or more frames (pictures) corresponds 

to the “supplementary video image coding data” in [1.5.1]; and for each frame, an 

enhancement layer picture (“supplementary hierarchical picture”) is defined at 

each enhancement layer includes enhancement layer NAL unit(s) for a “supple-

mentary hierarchical picture” for a given frame in the video image sequence.  

SAMSUNG-1001, 6:24-31.  Like the supplementary hierarchical pictures de-

scribed in the ’303 Patent, which can be coded with reference to pictures in both 

the basic and supplementary hierarchies, the pictures in Demircin’s enhancement 

layers 11, 12 can also be coded with reference to both pictures in both the base 

30



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

24 

layer 10 and other pictures in the enhancement layers 11, 12. Demircin, [0035]-

[0036]; SAMSUNG-1001, 9:57-67; SAMSUNG-1003, ¶181.   

In the special case of temporal scalability, the pictures at temporal levels 1 

and 2 in Demircin’s both base layer 10 and enhancement layers 11, 12 are bi-direc-

tionally inter-predicted with reference to other pictures at lower temporal levels.  

Demircin, [0035]-[0036]; SAMSUNG-1001, 11:22-36; SAMSUNG-1003, ¶182.  

In this case, the pictures at temporal levels 1 and 2 in base layer 10 can alterna-

tively provide “supplementary video image coding data including a supplemen-

tary hierarchical picture” as recited in claim 1 and only the pictures at temporal 

level 0 in base layer 10 are characterized as “basic video image coding data” in-

cluding a basic hierarchical picture.  Demircin, [0035]-[0036]; SAMSUNG-1003, 

¶182. 

Data from enhancement layers 11, 12 that is transmitted from the transmitter 

is received by the receiver.  Demircin, [0024], [0061] (“received by the client”), 

[0062], [0063] (“deliver frames to the client”), [0119].  Demircin’s transmitter 

“transmits enhancement layer NAL units of the current frame provided that the en-

hancement NAL units of other frames at the same layer fit into the bit budget for 

the group,” for example.  Demircin, [0030]; SAMSUNG-1003, ¶182.   
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Demircin, FIG. 1 (annotated); SAMSUNG-1003, ¶¶179-182. 

[1.5.2] 

Demircin discloses and renders obvious the features recited in [1.5.2].  

SAMSUNG-1003, ¶¶197-202. 

For example, in FIG. 1, Demircin illustrates a GOP structure that “uses I-

frames 2, which are intra-predicted from within the frame; B-frames 3, which may 

be predicted from one or more other frames,” and optionally “P-frames 4 which are 

predicted from another I-frame.”  Demircin, [0036]; see also id., [0039], [0043], 

[0095].  The I-frame within Demircin’s GOP is an “intra coded picture” and the 
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series of three B-frames in the GOP constitutes “a plurality of inter prediction 

coded pictures” as recited in [1.5.2].  Id., [0036] (“A hierarchical B-frame 5 may 

be predicted from other B-frames as well as I-frames and P-frames while a stand-

ard B-frame 6 may only be predicted from I-frames and P-frames.”).  Demircin’s 

description of I-, P, and B- frames is consistent with the description of intra-coded 

and inter-predicted coded pictures in the specification of the ’303 Patent itself.  

SAMSUNG-1001, 9:19-23 (“Picture types include an I picture for performing intra 

coding, a P picture for performing inter prediction coding, and a B picture for per-

forming inter prediction coding in a bidirectional manner.”); SAMSUNG-1003, 

¶184. 
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Demircin, FIG. 1 (annotated); SAMSUNG-1003, ¶185. 

Demircin also discloses and renders obvious a supplementary hierarchical 

picture whose coding order and display order are earlier by a factor of a group of 

pictures including an intra-coded picture and a plurality of inter prediction coded 

pictures than those of a basic hierarchical picture included in the basic video image 

coding data.  SAMSUNG-1003, ¶¶186.  Consider the following illustration from 

FIG. 1 of Demircin, for example: 
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Demircin, FIG. 1 (annotated); SAMSUNG-1003, 186.   

As shown above, Demircin’s prediction, GOP, and layering structure in-

cludes an enhancement layer picture for frame 0 in display order (supplementary 

hierarchical picture (“SHP”) indicated by blue shading and a base layer picture 

for frame 5 in display order (basic hierarchical picture (“BHP”)) indicated by 

gold shading.  The blue-shaded SHP in this example has a display order that is ear-

lier by a factor of a group of pictures than the gold BHP, which is evident from the 

display order annotations in FIG. 1.  SAMSUNG-1003, ¶¶186.  Specifically, the 
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blue-shaded SHP in the enhancement layer 11 has a display order index of “0” 

while the gold-shaded BHP in the base layer 10 has a display order index of “5.”  

Id.  The GOP size in FIG. 1 is just four frames, and thus the display order of the 

blue-shaded SHP is earlier by a factor of a group of pictures including an intra-

coded picture and a plurality of inter-predicted pictures than the display order of 

the gold-shaded BHP.  Id.   

Likewise, the blue-shaded SHP in this example has a coding order that is 

earlier by a factor of a group of pictures than the gold-shaded BHP, which is evi-

dent from the decoding order annotations in FIG. 1.  SAMSUNG-1003, ¶¶186-187.  

Demircin’s decoding order indicates the order in which frames are decoded at the 

receiver and is both a type of “coding order” itself, and is the same as the order in 

which frames are encoded at the source and corresponds to the order in which 

frames are encoded as well.  Id.   Here, the blue-shaded SHP has a decoding order 

index of “0” while the gold-shaded BHP has a decoding order index of “7.”  Id.  

The GOP size in FIG. 1 is just four frames, and thus the decoding order of the 

blue-shaded SHP is earlier by a factor of a group of pictures including an intra-

coded picture and a plurality of inter-predicted pictures than the decoding order of 

the gold-shaded BHP.  Id. 
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Although the specification of the ’303 Patent describes certain embodiments 

in which the transmission of a supplementary hierarchical picture for a frame is de-

layed by a period of time (e.g., multiple transmission rate periods) relative to trans-

mission of a basic hierarchical picture (SAMSUNG-1001, 11:38-12:25 and FIG. 

5), claim 1 recites no language that requires the “supplementary hierarchical pic-

ture” (SHP) in [1.5.2] to be received after the “basic hierarchical picture” (BHP) in 

[1.5.2].  SAMSUNG-1003, ¶188.  Nonetheless, Demircin discloses and renders ob-

vious [1.5.2] and the features of claim 1 as a whole regardless of whether the re-

ceiver must receive the SHP after the BHP.  Id.  This follows because Demircin 

discloses both scenarios in which (1) an enhancement layer NAL unit for a frame 

(SHP) is transmitted, and hence received, without delay in the ordinary course of 

transmission/reception for the GOP to which the frame belongs, as well as scenar-

ios in which (2) the enhancement layer NAL unit for a frame (SHP) is transmitted, 

and hence received, on a delayed basis by well over a factor of a GOP.  Id. 

Demircin’s First Example Scenario: Non-Delayed Transmission of En-
hancement Layer NAL Unit(s) 

 
Considering the first example scenario in Demircin in which an enhance-

ment layer NAL unit for a frame (SHP) is transmitted, and hence received, without 

delay in the ordinary course of transmission/reception for the GOP to which the 

frame belongs, a POSITA would have understood and it would have been obvious 
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that the receiver would have received the blue-shaded SHP identified in the anno-

tated version of FIG. 1 (above) before the gold-shaded BHP.  SAMSUNG-1003, 

¶¶189-190.  For example, Demircin teaches that frames are grouped into groups of 

frames (GOFs) for purposes of computing “bit budgets” and setting transmission 

parameters.  Demircin, [0029] (“[A] group of frames comprising a current frame 

and several subsequent frames is considered, a bit budget for that group of frames 

is calculated, and then bits are allocated to the Network Abstraction Layer (NAL) 

units of the current frame according to several methods. … The use of a moving 

window comprising a group of multiple frames reduces video quality variations 

over time due to the variations in the bit sizes of individual frames.”); see also id., 

[0099], [0128]. 

Following the path through steps 20, 26, 28, 30, 31, 32, and 33 in FIGS. 7-8, 

Demircin discloses how an enhancement layer picture (SHP) for a GOF (such as 

that indicated by the blue shading in the annotated version of FIG. 1) can be trans-

mitted without delay during an initial time interval allotted for transmission, pro-

vided that the bit budget for that frame’s GOF is not less than the total size of the 

base layer NAL units in the GOF and provided that the bit budget allocated to that 

particular frame is of sufficient size to accommodate both the base layer and en-

hancement layer NAL units for that frame.  Demircin, [0128]-[0135], FIGS. 7-8.  

Demircin’s process later repeats for the base layer picture (BHP) like that indicated 
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by the gold shading in the annotated version of FIG. 1 above (and its GOF), and 

the gold base layer picture (BHP) would be subsequently transmitted following the 

path through steps 20, 26, 28, 30 and 31 in FIGS. 7-8, for example.  Id.   

 

Demircin, FIGS. 7 and 8 (annotated); SAMSUNG-1003, ¶190. 
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Demircin, FIGS. 7 and 8 (annotated); SAMSUNG-1003, ¶190. 

Demircin’s Second Example Scenario: Delayed Transmission of Enhance-
ment Layer NAL Unit(s) 

 
Considering Demircin’s second example scenario in which an NAL unit for 

an enhancement layer picture (SHP) is transmitted, and hence received, on a de-

layed basis after the ordinary time for transmission/reception of the GOP to which 

the enhancement layer picture belongs, a POSITA would have understood and it 

would have been obvious for the receiver to receive the blue-shaded SHP identi-

fied in the annotated version of FIG. 1 (above) after the gold-shaded BHP—partic-

ularly when transmission of the blue-shaded SHP is delayed by at least five frame 

transmission intervals.  SAMSUNG-1003, ¶¶191-192.   
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Relevant to this scenario, Demircin describes techniques for “Delayed NAL 

Unit Transmission.”  Demircin, [0104]; [0104]-[0122], [0123]-[0128], FIGS. 13-

14.  With these techniques, “when the system detects there may be additional chan-

nel bandwidth available, transmission of NAL units that were previously discarded 

or transmitted only partially may be considered and performed” and “[e]ligible 

NAL units may be reconsidered for transmission in delayed manner.”  Id., [0034] 

(“This method results in high video quality because it increases channel bandwidth 

utilization.”).  In particular, the system “may detect idle channel intervals (in-

stances when the channel is not fully utilized), and subsequently transmit previ-

ously dropped or truncated NAL units whose decoding deadlines have not yet ex-

pired.”  Id., [0105]; see also id., [0106]-[0108], [0148]-[0149]. 

Thus, consistent with Demircin’s description of “Delayed NAL Unit Trans-

mission,” the blue-shaded SHP identified in the annotated version of FIG. 1 

(above) would be transmitted by the transmitter and received by the receiver after 

the gold-shaded BHP when the blue-shaded SHP is initially discarded due to insuf-

ficient bit budget, but is later transmitted/received in a delayed fashion during a 

suitable idle interval detected after transmission/receipt of the gold-shaded BHP 

(which is transmitted without delay).  SAMSUNG-1003, ¶¶193194.  Such delay in 

transmission by the transmitter, and hence receipt by the receiver, of the blue-

shaded SHP would occur, for example, following the path through steps 20, 26, 28, 
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30, 31, 32, 34, and 35 of Demircin’s FIGS. 7-8 for the blue-shaded SHP—which 

results in the blue enhancement layer frame initially being discarded/not transmit-

ted during its ordinary transmission interval—and then following the path through 

steps 80, 82, 84, and 86 in FIG. 13 for delayed transmission of the previously dis-

carded blue-shaded SHP during a detected idle interval.  Demircin, [0128]-[0134], 

[0148]. 

 

Demircin, FIGS. 7-8, 13 (annotated); SAMSUNG-1003, ¶¶194-195. 

The specific delay incurred by a discarded but later-transmitted enhancement 

layer NAL unit will depend on a number of factors such as how soon idle inter-

val(s) occur after the initial transmission opportunity for the discarded unit, the bit 

budget available in the idle interval(s), and the priority of the discarded NAL unit 
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relative to other discarded or truncated NAL units that are eligible for delayed 

transmission.  SAMSUNG-1003, ¶196.  However, it would have been obvious to a 

POSITA that Demircin’s system would allow for the discarded blue-shaded SHP to 

be transmitted in a delayed fashion during an idle interval after transmission of the 

gold-shaded BHP.  Id.  In particular, Demircin explains that discarded NAL units 

can be transmitted on a delayed basis so long as their “decoding deadlines have not 

yet expired.”  Demircin, [0105].  A “decoding deadline” refers to the time when a 

frame that has been received by a decoding device is scheduled to be retrieved 

from a coded frame buffer and decoded.  SAMSUNG-1003, ¶196; SAMSUNG-

1034, 9-10, 15-16.  If both the base and enhancement layer NAL units for a frame 

are available in the coded frame buffer by the decoding deadline for that frame, 

then the decoder may decode the enhancement layer picture with reference to the 

base layer picture (and potentially other pictures).  Id.  But if only the base layer 

NAL unit for a frame is available in the buffer by the frame’s decoding deadline, 

then the decoder can only use the base layer NAL unit to decode that frame at a 

lower quality, for example.  Id.   

A POSITA would have known that decoding deadlines, as well as “play-

back” or “display” deadlines, in streaming video systems depend in large part on 

how long the receiver buffers coded frame data before the frames are decoded and 
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displayed.  SAMSUNG-1003, ¶197.  Long buffering times typically lead to perfor-

mance improvements and reduce the risk of coded frame data being unavailable by 

the time that a frame is to be decoded and displayed, albeit at the expense of de-

layed playback and larger buffer size requirements.  Id.  Notably, buffering dura-

tions of 5-15 seconds were common before the Critical Date.  Id.; SAMSUNG-

1034, 9-10, 15-16.  With so much time available before a frame is decoded, 

Demircin’s transmitter would have had ample ability to delay transmission of the 

NAL unit for a discarded enhancement layer picture (e.g., the blue SHP) past trans-

mission of the NAL unit for a base layer picture (e.g., the gold BHP) whose coding 

order and display order are later by a factor of a group of pictures than the coding 

order and display order of the enhancement layer picture (e.g., the blue SHP) be-

fore the decoding deadline for the discarded enhancement layer picture (e.g., the 

blue SHP) expires.  SAMSUNG-1003, ¶197.  Thus, even when a frame’s enhance-

ment layer picture is transmitted well after that frame’s base layer picture (e.g., de-

layed by ~5-15 seconds), the receiver of a streaming video program having a typi-

cal frame buffer can still receive the enhancement layer picture in sufficient time to 

decode it with reference to the earlier-received and buffered base layer picture be-

fore the decoding deadline expires.  Id. 

Demircin does not otherwise restrict use of its techniques for delayed NAL 

unit transmissions, despite noting that other embodiments where “NAL units may 
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have only one transmission opportunity at their first scheduled transmission … per-

form well when the initial buffering duration is relatively long, for example longer 

than 300 ms[] … .”  Demircin, [0104].  This disclosure does not preclude use of 

delayed NAL transmissions when the initial buffering duration is relatively long, 

and in any event, a POSITA would have been motivated to use delayed NAL unit 

transmissions in many cases when the initial buffering duration is relatively long to 

provide additional opportunities to transmit enhancement layer pictures that could 

not be initially transmitted if decoding deadline has not expired (such that the re-

ceiver could receive and decode the enhancement layer picture to render higher 

quality video).  SAMSUNG-1003, ¶198.   

Still, Dermicin meets and renders obvious the requirements of claim 1 in the 

scenario where the buffering duration is shorter (e.g., less than 300 ms).  SAM-

SUNG-1003, ¶199.  In this case, if the enhancement layer NAL units for a frame 

are received in the buffer within 300 ms of arrival of the base layer picture for the 

frame, then the enhancement layer picture can be decoded for that frame.  Id.  It 

follows that, for transmission of frames in display order, the blue-shaded SHP 

would need to be delayed by five frame transmission intervals to be transmitted, 

and hence received, after the gold-shaded BHP.  Id.  At a frame rate for decoding 

and presentation of 30 frames-per-second (FPS), this would implicate a delay of 
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just ~167 ms—i.e., far below the 300 ms buffering duration and well before the de-

coding deadline for frame 0 in display and decoding order.  Id.  At a frame rate for 

decoding and presentation of 60 FPS, this would implicate a delay of just ~83.3 

ms—i.e., again, far below the 300 ms buffering duration and well before the de-

coding deadline for frame 0.  Id.  Certainly, if a common buffering duration such 

as 5-15 seconds applied, the delays of ~167 or ~83.3 ms would be far less than the 

buffering duration and the decoding deadlines would not have expired.  Id. 

Similarly, to the extent frames are transmitted in decoding order, the blue-

shaded SHP would need to be delayed by seven frame transmission intervals to be 

transmitted, and hence received, after the gold-shaded BHP.  SAMSUNG-1003, 

¶200.  At 30 frames-per-second (FPS), this would require a delay of ~233.3 ms—

i.e., still well below the 300 ms buffering duration and decoding deadline for frame 

0.  Id.  At 60 FPS, this would require a delay of just ~116.7 ms—i.e., again, far be-

low the 300 ms buffering duration and well before the decoding deadline for frame 

0 in display and decoding order.  Id. 

While the GOP size depicted in FIG. 1 accommodates 4 frames, Demircin 

broadly contemplates other GOP sizes and structures as well.  For example, 

Demircin further discloses through Demircin077 an arbitrarily sized GOP of length 

NGOP ( 9 frames): “The length of a GOP in number of pictures is denoted by 

46



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

40 

NGOP… in FIG. 4 where NGOP=9 for illustration purposes.”  SAMSUNG-1035, 

[0069], FIG. 4; SAMSUNG-1003, ¶201. 

 

Demircin077, FIG. 4. 

[1.5.3] 

Demircin discloses and renders obvious [1.5.3].  SAMSUNG-1003, ¶¶202-

203.  For example, in FIG. 1, the base layer and the enhancement layers are set in 

units of GOPs.  See also SAMSUNG-1015, 54 (a GOP is “the smallest coding unit 

that can be independently decoded within a sequence”).  The “GOP size is equal to 

4 frames” and the depicted structure “uses I-frames 2, which are intra-predicted 

from within the frame; B-frames 3, which may be predicted from one or more 

other frames,” and optionally “P-frames 4 which are predicted from another I-

frame.”  Id.; see also Demircin, [0039], [0043], [0095]. 
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Demircin, FIG. 1 (annotated). 

“Coarse-grained SNR scalability is achieved using a layered structure for 

each frame, with a base layer 10 and two enhancement/refinement layers 11, 12 in 

this example.”  Demircin, [0037]. 

For temporal scalability, key pictures may be considered a base layer with 

temporal level 0. Demircin, [0036].  “The remaining pictures of a GOP are hierar-

chically predicted as illustrated by arrows in FIG.1.  These non-key pictures form 

successive temporal levels for temporal scalability, each layer incrementing the 

temporal level by 1.”  Id.  

48



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

42 

In each case (SNR and temporal scalability), the basic and supplementary hi-

erarchies are set in units of the group of pictures.  Demircin, FIG. 1 (four frames 

across each of layers 10, 11, 12).  

[1.6] 

Demircin discloses and renders obvious [1.6].  SAMSUNG-1003, ¶¶204-

208.  For context, the ’303 Patent teaches that “the coding data reconstruction unit 

202 stores the basic video image coding data provided from the receiving unit 

200 in a memory . . .” and “the coding data reconstruction unit 202 is simply re-

quired to be able to acquire basic video image coding data received before supple-

mentary video image coding data that has been received at the moment.”  SAM-

SUNG-1001, 7:34-43 (emphasis added).  Thus, the ’303 Patent contemplates ac-

quiring basic video image coding data by retrieving it from memory.  SAMSUNG-

1003, ¶204. 

Demircin discloses and renders obvious similar “acquiring” actions to those 

disclosed in the ’303 Patent’s specification.  SAMSUNG-1003, 204.  Demircin 

teaches receiving base layer NAL units (basic video image coding data) at an earlier 

time, storing the base layer NAL units in memory (e.g., a buffer), later receiving 

enhancement layer NAL units (supplementary video image coding data) corre-

sponding to the base layer NAL units stored in memory, acquiring the base layer 

NAL units from memory (e.g., the buffer), and reconstructing video image coding 
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data using the stored and acquired base layer NAL units and the newly received 

enhancement layer NAL units.  Demircin, [0131]-[0132], [0148]; SAMSUNG-1003, 

¶204.  The frames can be decoded and rendered to yield higher-quality pictures than 

if the enhancement layer NAL units had not been received.  SAMSUNG-1003, ¶205. 

For example, Demircin describes “Delayed NAL Unit Transmission” tech-

niques.  Demircin, [0104]; [0104]-[0122], [0123]-[0128], FIGS. 13-14.  With these 

techniques, “when the system detects there may be additional channel bandwidth 

available, transmission of NAL units that were previously discarded or transmitted 

only partially may be considered and performed” and “[e]ligible NAL units may be 

reconsidered for transmission in delayed manner.”  Id., [0034] (“This method results 

in high video quality because it increases channel bandwidth utilization.”).  In par-

ticular, the system “may detect idle channel intervals (instances when the channel is 

not fully utilized), and subsequently transmit previously dropped or truncated NAL 

units whose decoding deadlines have not yet expired.”  Id., [0105]; see also id., 

[0106]-[0108], [0148]-[0149]; SAMSUNG-1003, ¶206.   

Demircin allocates bit budgets to groups of frames (GOFs) and individual 

frames within GOFs, and prioritizes transmission of base layer NAL units before 

enhancement layer NAL units.  Demircin, FIG. 8 (steps 30-33) & [0131]-[1032]; id., 

FIG. 7 (step 26) & [0130], FIG.12.  If the GOF bit budget is less than the total size 

of all base layer NAL units in a GOF, Demircin discards all enhancement layer NAL 
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units in the GOF and they are eligible for delayed transmission in idle intervals, even 

as all or some of the base layer NAL units are transmitted earlier in scheduled inter-

vals.  Id., [0144] (“When all base layers do not fit in the GOF bit budget, all en-

hancement layer units may be discarded or omitted from transmission at the current 

time 70.”), [0129]-[0130], FIGS. 7, 12, 13.  If the GOF bit budget can accommodate 

all base layer NAL units in a GOF but the bit budget for a particular frame is only 

sufficient to accommodate the frame’s base layer NAL unit, then that frame’s en-

hancement layer NAL unit(s) are discarded and provided for delayed transmission 

in idle intervals.  Id., [0132]-[0134].  In each of these examples, Demircin teaches 

that base layer NAL units for one or more frames (basic video image coding data) 

are transmitted before enhancement layer NAL units for the one or more frames 

(supplementary video image coding data).  NAL units transmitted earlier in time 

will ordinarily and commonly be received at the receiver earlier in time than NAL 

units transmitted later, and in this context, it would have been obvious for 

Demircin’s explicitly disclosed delay in transmitting enhancement layer NAL units 

to have resulted in a situation where the receiver receives the base layer NAL units 

for one or more frames before the corresponding enhancement layer NAL units for 

those frames.  SAMSUNG-1003, ¶207.   

Demircin further discloses that the receiver stores received NAL units for 

frames that are to be later decoded in a “playout buffer.”  Demircin, [0065] (“playout 
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buffer at the client”), [0096] (“playout buffer underflows”), [0104].  Demircin077 

explains that “Buffering of audio/video data is necessary and commonplace in au-

dio/video transmission systems” and “[t]he receiving (decoding) part of the system 

typically includes a buffer at the input of the decoder.”  SAMSUNG-1035, [0252], 

[0255] & FIG. 39 (decoder buffer 528).  Demircin077 further teaches that “the re-

ceiver buffers the incoming data units from the wireless network before passing the 

data units to the decoder.”  Id., [0261].  The receiver thus acquires data unit(s) for a 

frame from the buffer when the frame is to be reconstructed (e.g., including decoding 

operations), and it would have been obvious in such cases for Demircin’s receiver 

to have acquired from the buffer base layer NAL units for one or more frames (basic 

video image coding data) that were received before the delayed enhancement layer 

NAL units for the one or more frames (supplementary video image coding data) 

received at the moment—including, for example, when the delayed enhancement 

layer NAL units are received just in time “at the moment” the one or more frames 

are to be decoded.  SAMSUNG-1003, ¶208; see also supra, [1.5.1]-[1.5.2]. 

[1.7] 

Demircin discloses and renders obvious [1.7].  SAMSUNG-1003, ¶209.  As 

described above with respect to [1.6], it would have been obvious for Demircin’s 

receiver to have acquired from the buffer base layer NAL unit(s) for one or more 
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frames (basic video image coding data) that were received before the delayed en-

hancement layer NAL units for those frames (supplementary video image coding 

data) received at the moment.  Supra, [1.6].  Demircin also teaches Scalable Video 

Coding (SVC).  Demircin, [0026], [0035]-[0036].  In SVC, “[a] base layer pro-

vides a minimum level of video quality, and may provide compatibility with 

H.264/AVC.”  Id., [0035].  “One or more enhancement layers provide additional 

quality in an incremental manner, also referred to as progressive refinement.”  Id.  

“Decoding of the first enhancement layer requires availability of the base layer” 

and “[d]ecoding of each subsequent enhancement layer requires availability of all 

previous enhancement layers, as well as the base layer.”  Id.  Thus, Demircin dis-

closes and/or it would have been obvious that, when the receiver receives the base 

layer and enhancement layer NAL units for a frame before the decoding deadline, 

the receiver decodes the base layer and enhancement layer data, and reconstructs 

higher-quality video image coding data by combining use of the base layer and en-

hancement layer NAL units consistent with SVC techniques.  Id.; SAMSUNG-

1003, ¶208. 

(b) Claim 2 

[2.P]-[2.2] 

Supra, [1.P]; SAMSUNG-1003, ¶¶162-164, 210. 

53



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

47 

[2.3.1]  

It would have been obvious to a POSITA for Demircin’s source/server 

(video image data transmitter) to include a processor for substantially the same 

reasons as Demircin’s receiver’s processor would have been obvious as discussed 

above in [1.1], supra.  Demircin, Abstract, [0019], [0025]-[0026]; SAMSUNG-

1035, [0055]; SAMSUNG-1003, ¶211. 

[2.3.2] 

It would have been obvious to a POSITA for Demircin’s source/server 

(video image data transmitter) to include a first memory unit having instructions 

executable by a first processor for substantially the same reasons as it would have 

been obvious for Demircin’s receiver’s to include a memory unit having executa-

ble instructions as discussed above in [1.2], supra.  Demircin, Abstract, [0019], 

[0025]-[0026]; SAMSUNG-1035, [0055]; SAMSUNG-1003, ¶¶212. 

[2.4] 

Demircin teaches and renders obvious [2.4].  SAMSUNG-1003, ¶213.  

Demircin discloses “methods and systems for adapting a video transmission rate.”  

Demircin, Abstract.  Demircin discloses that the source/server “determine[s] the 

bandwidth of the communication medium over which a signal may be sent” and 

“[b]ased on the available bandwidth, a GOF bit budget may be computed 24.”  

Demircin, [0129].  “The bit budget may represent an estimate of the amount of 
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data that may be transmitted across the communication medium at the time of the 

estimate.”  Id.; SAMSUNG-1003, ¶212. 

 

Demircin, FIG. 7 (annotated). 

[2.5] 

Supra, [1.5.1]-[1.5.3]; SAMSUNG-1003, ¶214. 

[2.6.1] 

Supra, [1.3]; SAMSUNG-1003, ¶¶215. 

[2.6.2] 

It would have been obvious to a POSITA that the source/server of Demircin 

would have a memory for storing the NAL units for enhancement layer pictures 

(supplementary video image coding data), particularly in view of Demircin teaching 
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that enhancement layer pictures can be transmitted on a delayed basis in idle inter-

vals.  Demircin, [0061] (transmission buffer/queue), [0104]-[0106], FIGS. 12-13; 

SAMSUNG-1003, ¶215.  It would have been obvious that the discarded pictures 

would be stored so as to be available for delayed transmission, and a POSITA would 

have known and found obvious that the storage of the discarded pictures, like much 

other digital content, would be in a memory unit.  Demircin, [0061]-[0062]; SAM-

SUNG-1003, ¶216. 

[2.7] 

Supra, [1.5.1]-[1.5.3]; SAMSUNG-1003, ¶217. 

[2.8] 

Demircin’s system determines whether to transmit (thus controls the trans-

mission of) enhancement layer data for frames in a GOF, based on a bit budget for 

the GOF calculated based on the acquired bandwidth (i.e., transmission rate) of the 

network.  Demircin, [0129], FIGS. 7-9; supra, [2.4]; SAMSUNG-1003, ¶¶218-219.   

Demircin further describes techniques for “Delayed NAL Unit Transmission,” 

which involves controlled transmission of supplementary video image coding data.  

Supra, [1.P], [1.5.1]-[1.5.3]; Demircin, [0104]-[0122], [0123]-[0128], FIGS. 7-8, 

12-14.  With these techniques, “when the system detects there may be additional 

channel bandwidth available, transmission of NAL units that were previously dis-
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carded or transmitted only partially may be considered and performed” and “[e]ligi-

ble NAL units may be reconsidered for transmission in delayed manner.”  Id., 

[0034]. 

[2.9] 

Supra, [1.P]; SAMSUNG-1003, ¶220. 

[2.10] 

Supra, [1.1]; SAMSUNG-1003, ¶221. 

[2.11] 

Supra, [1.2]; SAMSUNG-1003, ¶222. 

[2.12] 

Supra, [1.3]; SAMSUNG-1003, ¶223. 

[2.13] 

Supra, [1.4]; SAMSUNG-1003, ¶224. 

[2.14] 

Supra, [1.5.1]-[1.5.3]; SAMSUNG-1003, ¶225. 

[2.15] 

Supra, [1.6]; SAMSUNG-1003, ¶226. 

[2.16] 

Supra, [1.7]; SAMSUNG-1003, ¶227. 
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B. GROUND 2 – KIMOTO IN VIEW OF DEMIRCIN 
RENDERS CLAIM 1 OBVIOUS 

1. Overview of Kimoto 

Kimoto describes a “moving image data distribution system for distributing 

reproduction content data that is hierarchically structured so that lower layer data is 

synthesized with upper layer data to form high quality data.”  Kimoto, Abstract, 

[0019]-[0024], [0063], [0069]-[0070]; SAMSUNG-1003, 152-157.  Kimoto 

acknowledges that “the amount of code to be generated varies greatly from one 

frame to another” when using coding methods defined in, e.g., MPEG.  Kimoto, 

[0003].   

Considering these issues, Kimoto’s system achieves “quick data initializa-

tion even when the reproduction contents have a high bit rate” by “transmitting 

only the upper layer data when low quality data has already been viewed on a re-

ceiving terminal that contains the lower layer data.”  Id., [1018] & [0025].  “When 

reproducing the contents,” Kimoto describes synthesizing the received upper layer 

data and the corresponding part of the stored lower layer data “to generate high 

quality data.”  Kimoto, [0069].   

Kimoto explains that its techniques are broadly “applicable” to “interna-

tional standards of the hierarchical coding methods” including “MPEG-2 scalable, 

MPEG-4 scalable, MPEG-4 FGS, H.264 / MPEG-4 AVC scalable video coding, 

and Motion JPEG 2000,” as well as “other hierarchical coding methods.”  Kimoto, 
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[0038].  Kimoto teaches scalability and hierarchical coding.  Kimoto, [0037] (de-

scribing time, space, and image quality scalability).   

2. Combination of Kimoto and Demircin 

Kimoto describes synthesizing received hierarchically coded upper layer 

data with stored hierarchically coded lower layer data to reconstruct a high-quality 

video image.  Kimoto, [0037]-[0045], [0069]-[0070].  Accordingly, Kimoto 

teaches substantially the same features as claim 1 of the ’303 Patent.  SAMSUNG-

1003, ¶¶114-125, 152-157, 228-285.  Kimoto does not expressly disclose setting 

the hierarchically coded lower and upper data as GOPs.  SAMSUNG-1003, ¶229.  

Doing so, however, would have been an obvious modification to Kimoto’s system, 

as described in more detail below.  Id., 228-285. 

In the combination, the hierarchically coded lower and upper data of Kimoto 

are set in GOPs, like the GOP structure taught by Demircin’s Figure 1.  SAM-

SUNG-1003, 229.  A POSITA would have found it obvious to modify the lower 

and upper layer data of Kimoto to be set in units of GOP, in a manner similar to 

Demircin, to achieve the predictable results of accurate and efficient synthesis of 

newly received upper layer data with stored lower layer data, and to support de-

layed playback described in Kimoto.  Id. 

3. Reasons to Combine Kimoto and Demircin 

As explained by Dr. Reader, there are several reasons a POSITA would have 
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been motivated to modify Kimoto at the time so that Kimoto’s lower and upper 

layer data would be organized in units of GOPs consisting of an intra-coded picture 

(e.g., an I-frame) and a plurality of inter-prediction coded pictures (e.g., B-frames), 

consistent with the structure depicted in FIG. 1 of Demircin, for example.  SAM-

SUNG-1003, ¶¶229-243.  As discussed at length by Dr. Reader, setting hierar-

chical pictures into GOPs was well known and used as early as 1993, having been 

described in MPEG standards as well as in various patents.  Id.  And Kimoto 

makes it clear that it is applicable to hierarchical coding methods including MPEG 

and H.264, which included GOPs.  Kimoto, [0038]; SAMSUNG-1003, ¶¶54-64, 

230.  A POSITA would have found it obvious to set the frames of Kimoto into 

units of GOP because doing so would have been standard practice at the time, and 

for other reasons described herein.  SAMSUNG-1003, ¶230. 

As mentioned, GOP structure including one intra-coded picture (one I-

frame) and a plurality of inter-prediction coded pictures (B-frames) were common-

place before the Critical Date.  SAMSUNG-1003, ¶¶54-64, 126-134, 230-243.  

Demircin teaches such a GOP structure.  Demircin, FIG. 1.  A POSITA would 

have been motivated to turn to Demircin specifically because both Kimoto and 

Demircin concern prioritizing the transmission of base layer (or lower layer) data 

over the enhancement layer (or upper layer) data, and the synthesis of lower and 

upper layer data later in time.  Kimoto, [0040]-[0041], [0067]; Demircin, [0129]-
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[0132]; SAMSUNG-1003, ¶¶230-243.  And both Kimoto and Demircin describe 

reconstructing high-quality data at the receiver by synthesizing upper layer data 

with corresponding lower layer data.  Kimoto, [0069]; Demircin, [0035], [0131].  

Demircin provides structural information in the form of GOPs that Kimoto can use 

to accomplish the same goal of prioritizing the transmission of lower layer data, 

while later transmitting upper layer data, and synthesizing lower and upper layer 

data to reconstruct a high-quality video.  SAMSUNG-1003, ¶¶230-243.  Applying 

Demircin’s teachings of GOPs would have benefited Kimoto to achieve Kimoto’s 

desired goals.  Id.   

Kimoto is silent as to the details of how the synthesis of lower and upper 

layer data works, and a POSITA would have been motivated to seek a solution, 

like that taught by Demircin, which includes setting the lower and upper layer data 

into GOPs.  Kimoto, [0069]; SAMSUNG-1003, ¶¶230-243.  First, using GOPs al-

lows the stored lower layer data to be aligned quickly and efficiently with corre-

sponding upper layer data for synthesis and reproduction.  SAMSUNG-1003, 

¶¶230-243.  In addition, using GOPs aids Kimoto in decoding a video stream by al-

lowing it to recognize sets of pictures that can be decoded without reference to any 

other pictures in the stream.  Id.  Therefore, a POSITA seeking to implement the 

prioritization scheme of Kimoto would have been motivated to seek out and use 

the GOP teachings of Demircin.  Id.  Moreover, Demircin’s GOP applied to 
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Kimoto would include one intra-coded picture and a plurality of inter-prediction 

coded pictures, as claimed in the ’303 Patent.  Demircin, FIG. 1, [0036], SAM-

SUNG-1003, ¶¶54-64, 126-134, 230-243.  Thus, the combination of Kimoto with 

Demircin’s GOP renders the ’303 Patent obvious and invalid.  SAMSUNG-1003, 

¶¶228-285.  

In addition, organizing pictures in the lower and upper layer data of Kimoto 

into GOPs of size four, like in Demircin FIG. 1, would have allowed a POSITA to 

optimize one or more characteristics of the video stream (although smaller or 

larger GOP sizes would also have been suitable in the combination).  SAMSUNG-

1003, ¶¶230-243.  Kimoto considers delay times and transmission bandwidths to 

determine the length of the upper layer first data and upper layer subsequent for 

transmission.  Kimoto, claim 42.  The selection of GOP size and IBP pattern would 

have amounted to an obvious design choice for Kimoto to achieve lower and upper 

layer data transmission, particularly in view of Kimoto’s desire to compensate for 

reproduction delays caused, in part, by transmission bit rate limitations.  Kimoto, 

[0047]-[0048], cl.42; SAMSUNG-1003, ¶¶230-243.  Shorter GOPs can preserve 

more detail in high-motion data, for example, while longer GOPs improve the 

amount of compression that can be achieved since intra-coded frames occur less 

frequently.  SAMSUNG-1003, ¶¶230-243; see also SAMSUNG-1015, 15-16 (de-

scribing flexible GOP length can be selected based on compression rate, desired 
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video quality, bandwidth for transmission, decoding time and resources, etc.).  

Thus, a POSITA would have known to size the GOP for Kimoto with transmission 

bandwidth in mind.  SAMSUNG-1003, ¶¶230-243. 

As discussed by Dr. Reader, GOPs were used by MPEG for random access, 

fast-forward playback, or fast and normal reverse playback.  SAMSUNG-1015, 15-

16; SAMSUNG-1003, ¶¶54, 230-243.  Recall that Kimoto is about reconstructing a 

video using stored lower layer data and received upper layer data at a later time, af-

ter a first viewing of lower layer data.  Kimoto, [0040]-[0041], [0069].  Thus, a 

POSITA would have recognized that using GOPs would have also aided the de-

layed viewing of the reconstructed video image data, e.g., by facilitating random 

access, fast-forward playback, or fast and normal reverse playback.  SAMSUNG-

1015, 16; SAMSUNG-1003, ¶¶54-64, 230-243.  GOPs were designed to facilitate 

random access, and a POSITA trying to reconstruct a video for subsequent (and 

non-real-time) viewing would have recognized the advantages of GOP for imple-

menting random access in delayed video playback.  SAMSUNG-1003, ¶¶230-243.  

Thus, a POSITA would have been motivated to use GOPs, like that in Demircin, to 

support Kimoto’s playback of reconstructed video data.  Id. 

A POSITA would have had a reasonable expectation of success setting the 

lower and upper layer data of Kimoto in GOPs like that of Demircin considering 
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that the use of GOPs was a widely-used video coding technique at the time.  SAM-

SUNG-1003, ¶¶54-64, 126-134, 230-243.  First, Kimoto already explains that its 

“content data” is “hierarchically coded” and “scalable,” and is broadly applicable 

to MPEG and other standards.  Id., [0037]-[0038].  Likewise, Demircin involves 

hierarchical scalable video coding and is applicable to MPEG standards.  Demircin 

[0035] (citing H.264/MPEG AVC/SVC).  As Dr. Reader explains, GOPs were de-

scribed in MPEG standards as early as 1993 and were widely used for scalable 

vide coding before the Critical Date.  SAMSUNG-1003, ¶¶54-64, 126-134, 230-

243.  Thus, it would have been well within the skills of a POSITA to structure the 

hierarchically coded lower and upper layer data in units of GOPs because doing so 

was widely accepted, standard practice at the time.   

For at least these reasons, and for those further articulated by Dr. Reader, a 

POSITA would have found it obvious to modify Kimoto with the GOP of 

Demircin. 

4. Analysis 

(a) Claim 1 

[1.P] 

To the extent the preamble is limiting, the Kimoto-Demircin combination 

renders it obvious.  SAMSUNG-1003, ¶¶245-249.  For example, Kimoto FIG. 1 il-

lustrates a “moving image distribution system” that includes “a receiving unit 20” 
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(video image coding data receiver).  Kimoto [0035].  Kimoto FIG. 1 illustrates the 

receiving unit that can perform image decoding: 

 

Kimoto, FIG. 1 (annotated). 

Kimoto explains that receiving unit 20 is “capable of reproducing contents.”  

Kimoto, [0040].   

[1.1] 

The Kimoto-Demircin combination renders [1.1] obvious in view of 

Kimoto’s teaching of a processor.  SAMSUNG-1003, ¶¶250-252.  For example, 

according to Kimoto, “the moving image data distribution system may be imple-

mented by hardware, software, or a combination of these.” Kimoto, [0111].  A 
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POSITA would have known and found obvious that a system that was imple-

mented in hardware and that executed software included a processor.  SAMSUNG-

1003, ¶250.   

Kimoto also teaches that “a computer” can be made to “function as a receiv-

ing apparatus of a moving image data distribution system . . . .” Kimoto, [0024].  A 

POSITA would have known that computers included processors, and thus would 

have recognized and found obvious that Kimoto’s receiving unit would have in-

cluded a processor.  SAMSUNG-1003, ¶251.  Indeed, Kimoto teaches that the re-

ceiving unit in each embodiment “performs the same processing.”  Kimoto, [0108] 

(emphasis added).  A POSITA would have known and found it obvious for the re-

ceiving unit to have performed “processing” with a processor.  SAMSUNG-1003, 

¶251. 

To the extent Kimoto does not expressly disclose the recited processor, a 

POSITA nonetheless would have found it obvious to have implemented a proces-

sor in the receiving unit to carry out the various functions of the receiving unit as 

described in Kimoto and provided in the Kimoto-Demircin combination, including 

receiving, storing, retrieving, decoding, synthesizing, and reproducing moving im-

ages, as was commonly practiced at the time (as also evidenced by Demircin it-

self).  SAMSUNG-1003, ¶250-252; supra §A.2-[1.1].  A POSITA would have had 

a reasonable expectation of success implementing a processor in the receiving unit, 
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especially in view of the common use of processors for carrying out processing 

functions in receiving units and other types of computers as of the Critical Date of 

the ’303 Patent.  SAMSUNG-1003, ¶¶250-252. 

[1.2] 

The Kimoto-Demircin combination renders [1.2] obvious.  SAMSUNG-

1003, ¶¶253-256.  For example, according to Kimoto, “the moving image data dis-

tribution system may be implemented by hardware, software, or a combination of 

these.” Kimoto, [0111].  A POSITA would have known and found obvious that a 

system that was implemented in hardware and that executed software would have 

included a memory to store the software instructions.  SAMSUNG-1003, ¶253. 

Kimoto also teaches that a “computer” can be made to “function as a receiv-

ing apparatus of a moving image data distribution system . . . .” Kimoto, [0024].  A 

POSITA would have known that computers commonly included memory to store 

software instructions, and thus would have recognized and found obvious that 

Kimoto’s receiving unit would have included such a memory.  SAMSUNG-1003, 

¶¶254-255.   

To the extent Kimoto does not teach the recited memory unit, a POSITA 

would have found it obvious to have included a memory in the receiving unit to 

store instructions for executing the various functions of the receiving unit as de-
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scribed in Kimoto and provided in the Kimoto-Demircin combination.  SAM-

SUNG-1003, ¶¶168, 256.  A POSITA would have had a reasonable expectation of 

success implementing a memory storing instructions in the receiving unit, espe-

cially in view of the common use of memory units for storing instructions in re-

ceiving units and other types of computers as of the Critical Date of the ’303 Pa-

tent.  Id.; supra §A.2-[1.2]. 

[1.3] 

The Kimoto-Demircin combination renders [1.3] obvious.  SAMSUNG-

1003, ¶¶257-260.  For example, Kimoto describes “lower layer data” (basic video 

image coding data) from which moving image contents can be viewed at a low 

quality.  Kimoto [0025].  Kimoto explains that the “lower layer data on the repro-

duction contents is previously stored in the lower layer data storing unit 202 by the 

point in time when the contents are reproduced.”  Kimoto [0041].  In situations 

where a user has already viewed low quality contents, “it is assumed that the low 

quality content data, or lower layer data, has already been transferred from a server 

to the receiving unit 20.”  Kimoto [0043]-[0044], [0025].  Thus, in Kimoto, at 

some time before receiving the upper layer data, the receiving unit receives, stores, 

and even decodes the lower layer data.  Id.; SAMSUNG-1003, ¶257.  Lower layer 

data of Kimoto reads onto basic video image coding data because the lower layer 
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data of Kimoto can be decoded without the upper layer data.  Kimoto, [0041]-

[0042]; SAMSUNG-1003, ¶257. 

The lower layer data of Kimoto is hierarchically coded according to interna-

tional standards, including H.264/MPEG-4 advanced video coding (AVC) scalable 

video coding (SVC).  Kimoto, [0019]-[0024]; Demircin, [0020]-[0021], [0026], 

[0035]-[0037].  According to both Kimoto and Demircin, hierarchical coding of 

the video coding data (including lower layer data) can take different forms, includ-

ing temporal scalability and signal-to-noise ratio (SNR) scalability (also referred to 

as image quality scalability).  Demircin, [0026]; Kimoto, [0037]; SAMSUNG-

1003, ¶258.   

Based on the exemplary context illustrated by Demircin, in the combination, 

the hierarchical structuring of lower layer data in Kimoto includes basic hierar-

chical pictures organized in units of GOPs.  Supra, III.A.1-2; SAMSUNG-1003, 

¶¶172-173, 202-203, 259.  As Demircin further explains, coarse-grained SNR 

scalability “is achieved using a layered structure for each frame, with a base layer 

10 and two enhancement/refinement layers”—although “[m]ore or fewer enhance-

ment layers may be used.”  Demircin, [0037].  The following drawing (Illustration 

1) based on Demircin FIG. 1 illustrates an example of SNR scalability for a known 

frame structure in the Kimoto-Demircin combination, which includes (i) a base 

69



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

63 

layer containing lower layer or basic video image coding data and (ii) one or more 

enhancement layers containing upper layer or supplementary video coding data: 

 

Illustration 1 of Kimoto-Demircin Combination 

SAMSUNG-1003, ¶259 (based on Demircin, FIG. 1). 

As shown in Illustration 1, the base (lower) layer includes an intra-predicted 

I-frame and a plurality of B-frames inter-predicted from one or more other frames.  

Demircin, [0036]; see also id., FIG. 1.  The I-frames and B-frames of the base 

layer are BHPs (gold).  SAMSUNG-1003, ¶260.  Demircin’s disclosure of a base 

layer, which corresponds to the lower layer of Kimoto in the combination, is orga-

nized into groups of pictures (GOPs), where the “GOP size is equal to 4 frames.” 

Demircin, [0036].  Thus, in the combination, the lower layer data of Kimoto is set 

in units of GOP, as taught by Demircin, where each GOP includes an intra coded 
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picture and a plurality of inter prediction coded pictures.  SAMSUNG-1003, ¶260. 

[1.4] 

The Kimoto-Demircin combination renders [1.4] obvious.  SAMSUNG-

1003, ¶¶261-263.  For example, Kimoto discloses “a situation where a user who 

has viewed low quality contents on a mobile terminal such as a cellular phone and 

a PDA (Personal Data Assistant) views the same contents in high quality on the re-

ceiving unit 20 which is a part of the embodiment of the present invention.” 

Kimoto, [0042] (emphasis added).  In such cases, “it is assumed that the low qual-

ity content data, or lower layer data, has already been transferred from a server to 

the receiving unit 20.” Id., [0043]; see also id., [0025] (“reduce the first data trans-

mission time by transmitting only the upper layer data when low quality data has 

already been viewed on a receiving terminal that contains the lower layer data”).   

A POSITA would have understood and found obvious that the receiving unit 

decodes the received lower layer data since coded video data is ordinarily, if not al-

ways, decoded for it to be viewed.  SAMSUNG-1003, ¶¶261-263.  Thus, in 

Kimoto, the lower layer data is decoded and viewed as low quality contents at one 

point in time; and later, after the upper layer data is received, the lower layer data 

is acquired from the lower layer data storing unit for reproduction as a higher qual-

ity content with the upper layer data.  Id.; Kimoto, [0043], [0069].  
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[1.5.1] 

The Kimoto-Demircin combination renders [1.5.1] obvious.  SAMSUNG-

1003, ¶¶264-270.  Kimoto teaches receiving upper layer data (supplementary 

video image coding data).  Id.; supra [1.3]-[1.4].  In addition, Kimoto teaches that 

the upper layer data is hierarchically coded.  Kimoto, [0019]-[0024]. 

In Kimoto, the upper layer data can be split into components to account for 

reproduction delays.  Kimoto, [0047]-[0049].  Kimoto refers to these components 

as upper layer first data and upper layer subsequent data.  Kimoto, [0047], [0068].  

The upper layer data meets the claim limitation whether it includes upper layer first 

data, upper layer subsequent data, or both because Kimoto describes synthesizing 

the upper layer data with corresponding lower layer data for reconstruction.  

Kimoto, [0069]; SAMSUNG-1003, ¶¶264-265.   

After the receiving unit receives, decodes, and reproduces the lower layer 

data (basic video image coding data), Kimoto, [0042]-[0043], the receiver “re-

ceives the upper layer first data 1002” and “stores the upper layer first data 1002.” 

Kimoto, [0067].  The hierarchical data synthesizing unit “synthesizes the upper 

layer first data” with the “corresponding part” of the stored lower layer data to gen-

erate high quality data.  Id., [0069].  Likewise, the hierarchical data synthesizing 

unit “subsequently synthesizes the upper layer subsequent data” with “the corre-

sponding part” of the lower layer data to generate high quality data.  Id., [0070].  
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Since the upper layer first data and the upper layer subsequent data are each syn-

thesized with the lower layer data, either or both read onto the claimed supplemen-

tary video image coding data.  Id., SAMSUNG-1003, ¶¶264-270.  Thus, Kimoto 

discloses and the combination renders obvious receiving supplementary image 

coding data (i.e., the upper layer data). SAMSUNG-1003, ¶¶264-270. 

Kimoto further discloses, and the combination renders obvious, that the up-

per layer data (whether upper layer first data, upper layer subsequent data, or both) 

includes a supplementary hierarchical picture.  SAMSUNG-1003, ¶¶267-268.  For 

example, the upper layer data is hierarchically coded using an international stand-

ard of hierarchical coding, such as H.264/MPEG-4 AVC SVC.  Kimoto, [0019]-

[0024], [0038]; Demircin, [0020]-[0021], [0026], [0035]-[0037].  According to 

both Kimoto and Demircin, hierarchical coding of the video coding data (including 

upper layer data) can take different forms, including temporal scalability and sig-

nal-to-noise ratio (SNR) scalability (also referred to as image quality scalability).  

Demircin, [0026]; Kimoto, [0037]; SAMSUNG-1003, ¶¶267-268.   

As Demircin explains, coarse-grained SNR scalability “is achieved using a 

layered structure for each frame, with a base layer 10 and two enhancement/refine-

ment layers”—although “[m]ore or fewer enhancement layers may be used.”  

Demircin, [0037].  The following drawing based on Demircin’s FIG. 1 illustrates 

an example of SNR scalability for a known frame structure in the Kimoto-
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Demircin combination, which includes (i) a base layer containing lower layer or 

basic video image coding data and (ii) one or more enhancement layers containing 

upper layer or supplementary video coding data: 

 

Illustration 1 of Kimoto-Demircin Combination. 

SAMSUNG-1003, ¶269; supra, [1.3]-[1.4]. 

Illustration 1 shows one enhancement layer n, though Demircin teaches that 

more than one enhancement layer can be used in coarse-grain SNR scalability.  

Demircin, [0037].  The orange highlighted boxes are basic hierarchical pictures 

within the base layer and the blue highlighted boxes are supplementary hierarchical 

pictures within the enhancement layer.  The illustrated enhancement layer corre-

sponds to Kimoto’s upper layer data and the claimed supplementary video image 

coding data.  SAMSUNG-1003, ¶270.  When performing decoding with SNR 
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scalability, decoding the “first enhancement layer requires availability of the base 

layer,” and decoding “each subsequent enhancement layer requires availability of 

all previous enhancement layers, as well as the base layer.” Demircin, [0035]. 

[1.5.2] 

The Kimoto-Demircin combination renders [1.5.2] obvious.  SAMSUNG-

1003, ¶¶271-277.  First, Kimoto teaches that upper layer data (supplementary 

video image coding data) is not received by the receiving unit until the lower layer 

data (basic video image coding data) has already been received, stored, decoded, 

and viewed.  Kimoto, [0041]-[0043], [0025]; supra B.4-[1.3].  The reception of 

lower layer data sufficient to decode and view a series of pictures in the moving 

image content at a low quality, prior to the reception of any upper layer data for 

those pictures, demonstrates that the later received upper layer data includes at 

least one supplementary hierarchical picture whose coding order and display order 

is earlier than a basic hierarchical picture in the earlier received and stored lower 

layer data. SAMSUNG-1003, ¶271.   

Further, in the combination, Kimoto’s upper- and lower-layer data are orga-

nized in groups of pictures (GOPs) using a frame structure like that in Demircin’s 

FIG. 1.  Supra, [1.3]-[1.4], [1.5.1]; infra [1.5.3].  With a GOP size of just four 

frames, for example, it would have been obvious to a POSITA for a received sup-

plementary hierarchical picture in the upper layer to be earlier by a factor of a GOP 
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including an I-frame and a plurality of B-frames than those of a basic hierarchical 

picture included in the lower-layer data.  SAMSUNG-1003, ¶272.  Illustration 2 

demonstrates this point for SNR scalability: 

 

Illustration 2 of Kimoto-Demircin Combination 

SAMSUNG-1003, ¶272. 

In Illustration 2, lower layer data including basic hierarchical pictures (LB-

N) for frames 1-12 are received and stored at an earlier time.  Kimoto, [0041]-

[0043].  In the combination, based on Demircin’s frame structure, the lower layer 

data includes GOP1 with intra-coded picture LE and inter-prediction coded pic-

tures LD, LC, and LB; GOP2 with intra-coded picture LI and inter-prediction 
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coded pictures LH, LG, and LF; GOP3 with intra-coded picture LN and inter-pre-

diction coded pictures LM, LK, and LJ.3  Later in time (as shown by the broken ar-

row), based on Kimoto’s teachings, the upper layer data for frames corresponding 

to those in the lower-layer data is received (e.g., frames 1-8).  Kimoto, [0067].  In 

the combination, based on Demircin’s frame structure, the upper layer data in-

cludes GOP1 with intra-coded picture UE and inter-prediction coded pictures UD, 

UC, and UB; GOP2 with intra-coded picture UI and inter-prediction coded pictures 

UH, UG, and UF.  Though not shown, a POSITA would have recognized that the 

upper layer data can also have included GOP3.  SAMSUNG-1003, ¶¶272-273.  As 

taught by Kimoto, however, the upper layer data can be “upper layer first data,” 

which in this example includes GOP1 and GOP2.  See Kimoto [0067].  Later, sub-

sequent upper layer data is received in Kimoto, which can include GOP3.  See id., 

[0068]. 

As shown by Illustration 2, at least one (but really, multiple) upper layer pic-

tures have a coding order and display order earlier by a factor of a GOP than at 

least one lower layer picture.  SAMSUNG-1003, ¶274.  For example, UC in GOP1 

 
3 The number of pictures in the lower layer data depends on the size of the video 

being reproduced, and the number shown in the figure is purely for illustration pur-

poses.  SAMSUNG-1003, ¶¶272-273. 
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is a supplemental hierarchical pictures that has a coding order of 3 and a display 

order of 2 while LN in GOP3 has a coding order of 9 and a display order of 12.  

GOP1 is separated by GOP3 by GOP2; more particularly, UC in GOP1 is sepa-

rated from LN in GOP3 by the entirety of GOP2.  Id.  Thus, UC has a coding order 

and a display order earlier than LN by a factor of a GOP.  SAMSUNG-1003, 

¶¶271-274. 

In the example, a GOP is equal to one I-frame and three B-frames, for a total 

of 4 frames.  Demircin, [0037], FIG. 1.  An upper layer picture (UC) having a cod-

ing order of 3 and a display order of 2 has a coding order and a display order more 

than one GOP (and four frames) from a lower layer picture (LN) having a coding 

order of 9 and a display order of 12.  SAMSUNG-1003, ¶275. 

All of the lower layer data shown in Illustration 2 is received and stored be-

fore any of the upper layer data is received.  Kimoto, [0041]-[0043].  Therefore, it 

would have been obvious that there would be many upper layer pictures having a 

coding order and display order earlier by a factor of a GOP than a lower layer pic-

ture.  SAMSUNG-1003, ¶271-277. 

[1.5.3] 

The Kimoto-Demircin combination renders [1.5.3] obvious.  SAMSUNG-

1003, ¶¶278-279.  In the combination, the lower layer data and the upper layer data 

of Kimoto are set in units of GOPs, such as the GOP described by Demircin.  
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Demircin, [0036]-[0037], FIG. 1; SAMSUNG-1003, ¶¶172-173, 202-203, 278.  

The upper layer data and the lower layer data in the combination are hierarchically 

coded using an international standard of hierarchical coding, such as 

H.264/MPEG-4 AVC SVC.  Kimoto, [0019]-[0024], [0037]-[0038]; see also 

Demircin, [0020]-[0021], [0026], [0035]-[0037], FIG.1; supra [1.3]; SAMSUNG-

1003, ¶278.  According to MPEG, a GOP is “the smallest coding unit that can be 

independently decoded.”  SAMSUNG-1015, 54 (emphasis added).  In the combi-

nation, the lower and upper layer data of Kimoto are likewise set in units of GOPs 

that can be decoded independently of pictures in other GOPs.  SAMSUNG-1003, 

¶¶202-203, 278. 

[1.6] 

The Kimoto-Demircin combination renders [1.6] obvious.  SAMSUNG-

1003, ¶¶280-284. 

First, Kimoto teaches that “it is assumed that the low quality content data, or 

lower layer data, has already been transferred from a server to the receiving unit 

20.” Kimoto, [0025], [0044].  Thus, the lower layer data (basic video image coding 

data) is already stored at the receiver before upper layer data (supplementary video 

image coding data) is received.  Kimoto, [0025], [0044].  This lower layer data is 

basic video image coding data, which includes a basic hierarchical picture.  Supra, 

[1.3]. 
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Then, Kimoto teaches that the receiver “receives the upper layer first data 

1002 from the transmitting unit 10,” and “stores the upper layer first data 1002.”  

Kimoto, [0067].   

Next, “[w]hen reproducing the contents, the hierarchical data synthesizing 

unit 203 synthesizes the upper layer first data 1004 stored in above S03 and the 

corresponding part 1005 of the lower layer data to generate high quality data 1006 

(S04).” Kimoto, [0067]-[0070].  Because the lower layer data is stored in the lower 

layer data storing unit 202, it would have been obvious that the receiving unit ac-

quires the lower layer data from lower layer data storing unit 202 in order for the 

hierarchical data synthesizing unit 203 to carry out operations for synthesizing the 

upper layer data with the lower layer data. Kimoto, [0067]-[0070]; SAMSUNG-

1003, ¶283.  This process of acquiring earlier-received lower layer data (basic 

video image coding data) from memory is congruent with the understanding of the 

term “acquiring” from the ’303 Patent specification, which discloses that, “after 

supplementary hierarchical pictures are received, video image coding data to be re-

constructed from basic hierarchical pictures stored in the memory and the received 

supplementary hierarchical pictures.”  SAMSUNG-1001, 12:6-9.  

Kimoto also teaches that reproduction of high-quality images is performed 

in real time upon receipt of upper layer data after a short buffering interval.  
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Kimoto, [0048], [0053], [0060]-[0064], FIGS. 3-5.  “The receiving unit 20 be-

comes capable of reproducing contents when upper layer first data is stored in the 

upper layer first data storing unit 200” and “[t]he lower layer data on the reproduc-

tion contents is previously stored in the lower layer data storing unit 202 by the 

point in time when the contents are reproduced.”  Id., [0040]-[0041], [0069]-

[0071].  

[1.7] 

The Kimoto-Demircin combination renders [1.7] obvious.  SAMSUNG-

1003, ¶285.  Kimoto teaches that the receiving unit reconstructs (e.g., synthesizes) 

the lower layer data (basic video image coding data) with the upper layer data 

(supplementary video image coding data) to generate high quality data for repro-

duction.  Kimoto, [0019], [0043], [0069]-[0071], FIG. 2 (S05-S06).  Note that the 

’303 Patent also “synthesizes basic video image coding data and supplementary 

image coding data” using a “coding data reconstruction unit.” SAMSUNG-1001, 

12:53-55 (emphasis added).   

IV. PTAB DISCRETION SHOULD NOT PRECLUDE INSTITUTION 

A. 35 U.S.C. §325(d) – Advanced Bionics 

This Petition presents new prior art and arguments for which the file history 

contains no indication the Office ever previously considered in connection with the 

’303 Patent.  Indeed, none of the prior art that forms the basis of Grounds 1 or 2 of 
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this Petition—i.e., neither Kimoto nor Demircin—is identified on the face of the 

’303 Patent as having been cited by either the applicant or the Examiner during 

original examination, and certainly neither reference was applied in a rejection or 

identified in the Examiner’s reasons for allowance. 

Because the ’303 Patent’s original examination did not involve negotiation 

between the applicant and the Examiner regarding the teachings of the prior art ap-

plied in the instant Petition, this Petition’s art and arguments cannot be said to be 

the same as, or substantially similar to, the art or arguments previously presented to 

the Office in connection with the ’303 Patent.  Petitioner notes that the Demircin 

reference (U.S. Pub. 2006/0095944) cited by the Examiner is different than the ref-

erence relied on in Grounds 1-2 of this Petition.  The Examiner’s Demircin refer-

ence is materially different from the Demircin (SAMSUNG-1005) analyzed in this 

Petition (e.g., delayed transmission of NAL units in SVC).   

Under these circumstances, Petitioner submits that exercise of the Board’s 

discretion under § 325(d) is unwarranted.  To the extent file history contains any 

prior art teachings or arguments cumulative to those presented in this Petition, the 

Examiner erred in not recognizing the significance of those teachings or arguments 

in relation to the unpatentability of claim 1. Advanced Bionics LLC v. MED-EL El-

ektromedizinische Gerate GmbH, IPR2019-01469, Paper 6 (PTAB Feb. 13, 2020) 

(precedential) (citing Becton, Dickinson and Co. v. B. Braun Melsungen AG, 
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IPR2017-01586 Pap. 8 (PTAB Dec. 15 2017) (precedential)). 

B. 35 U.S.C. §314(a) – Fintiv 

In Apple Inc. v. Fintiv, Inc., the Board enumerated six factors that it will assess 

in determining whether to exercise discretion to deny institution under §314(a) based 

on co-pending litigation. IPR2020-00019, Paper 11 at 2-3 (PTAB “precedential” 

Mar. 20, 2020) (“Fintiv”).  In June 2022, the USPTO issued updated discretionary 

denial guidance in view of the Fintiv factors and expressly noted that the PTAB will 

not discretionarily deny institution if Petitioner presents a Sotera stipulation. 

SAMSUNG-1030, 3, 7-8.  Here, Petitioner has eliminated any risk of duplicated 

effort by voluntarily presenting a Sotera stipulation to Patent Owner.  SAMSUNG-

1029; Sotera Wireless, Inc. v. Masimo Corp., IPR2020-01019, Paper 12 (PTAB Dec. 

1, 2020). For at least this reason, and considering the compelling merits of Grounds 

1-2, the Board should not discretionarily deny this Petition. 

V. CONCLUSION AND FEES 

The Challenged Claims are unpatentable.  Petitioner authorizes charge of 

fees to Deposit Account 06-1050. 
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VI. MANDATORY NOTICES UNDER 37 C.F.R § 42.8(a)(1) 

A. Real Party-In-Interest Under 37 C.F.R. § 42.8(b)(1) 

 Samsung Electronics Co., Ltd. is the petitioner and real party-in-interest.  

Samsung Electronics America, Inc. is an additional real party-in-interest. 

B. Related Matters Under 37 C.F.R. § 42.8(b)(2) 

The ’303 Patent is the subject of the following civil actions: Advanced Cod-

ing Technologies LLC v. Samsung Electronics Co., Ltd. et al., 2:22-cv-00499-JRG, 

E.D. Tex., filed December 30, 2022 (SAMSUNG-1004) and Advanced Coding 

Technologies LLC v. LG Electronics, Inc. et al., 2:22-cv-00501-JRG, E.D. Tex., 

filed December 30, 2022. 

Petitioner is not aware of any other disclaimers, reexamination certificates, 

or IPR petitions addressing the ’303 Patent. 

C. Lead And Back-Up Counsel Under 37 C.F.R. § 42.8(b)(3) 

Petitioner provides the following designation of counsel. 

Lead Counsel Backup counsel 

W. Karl Renner, Reg. No. 41,265 
Fish & Richardson P.C. 
60 South Sixth Street, Suite 3200 
Minneapolis, MN 55402 
Tel: 202-783-5070 
Fax: 877-769-7945 
Email:IPR39843-0171IP1@fr.com 

Jeremy J. Monaldo, Reg. No. 58,680 
Nicholas Stephens, Reg. No. 74,320 
Rishi Gupta, Reg. No. 64,768 
60 South Sixth Street, Suite 3200 
Minneapolis, MN 55402 
Tel: 202-783-5070 
Fax: 877-769-7945 
PTABInbound@fr.com 

 

  

84



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

78 

D. Service Information 

Please address all correspondence and service to the address listed above. 

Petitioner consents to electronic service by email at IPR39843-0171IP1@fr.com  

(referencing No. 39843-0171IP1 and cc’ing PTABInbound@fr.com, axf-

ptab@fr.com, jjm@fr.com, nstephens@fr.com, and rgupta@fr.com). 

Respectfully submitted, 
 
 
 
Dated 01/05/2024    /Nicholas W. Stephens/     

W. Karl Renner, Reg. No. 41,265 
Jeremy J. Monaldo, Reg. No. 58,680 
Nicholas Stephens, Reg. No. 74,320 
Rishi Gupta, Reg. No. 64,768 
Fish & Richardson P.C. 

      60 South Sixth Street, Suite 3200 
Minneapolis, MN 55402 

      T: 202-783-5070 
      F: 877-769-7945 
 
(Control No. IPR2024-00327)  Attorneys for Petitioner   

85



Attorney Docket No. 39843-0171IP1 
IPR of U.S. Patent No. 9,986,303 

79 

 
CERTIFICATION UNDER 37 CFR §42.24 

Under the provisions of 37 CFR §42.24(d), the undersigned hereby certifies 

that the word count for the foregoing Petition for Inter Partes Review totals 13,855 

words, which is less than the 14,000 allowed under 37 CFR §42.24. 

 
 
Dated 01/05/2024    /Nicholas W. Stephens/     

W. Karl Renner, Reg. No. 41,265 
Jeremy J. Monaldo, Reg. No. 58,680 
Nicholas Stephens, Re. No. 74,320 
Rishi Gupta, Reg. No. 64,768 
Fish & Richardson P.C. 

      60 South Sixth Street, Suite 3200 
Minneapolis, MN 55402 

      T: 202-783-5070 
      F: 877-769-7945 
 
      Attorneys for Petitioner
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CERTIFICATE OF SERVICE 

Pursuant to 37 CFR §§ 42.6(e)(4)(i) et seq. and 42.105(b), the undersigned 

certifies that on January 5, 2024, a complete and entire copy of this Petition for In-

ter Partes Review, Power of Attorney, and all supporting exhibits were provided 

via USPS Priority Mail Express, to the Patent Owner, by serving the correspond-

ence address of record as follows: 

 

 
VENABLE LLP 
P.O. BOX 34385 

WASHINGTON, DC 20043-9998 
 
 
 
 

       /Michael Stanwyck/  
       Michael Stanwyck 
       Fish & Richardson P.C. 
       60 South Sixth Street, Suite 3200 
       Minneapolis, MN 55402 
       (202) 626-7790 
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