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l. INTRODUCTION

HTC Corporation and HTC America, Inc. (collectively, “Petitioners” or
HTC”) petition for Inter Partes Review (“IPR”) under 35 U.S.C. §§ 311-319 and
37 C.F.R., Part 42, of claims 1 through 8 (“the IPR Claims™) of U.S. Patent No.
6,760,590, and assert there is a reasonable likelihood that they will prevail with
respect to each of the IPR Claims. Therefore, Petitioners respectfully request
cancellation of the IPR Claims.

II. MANDATORY NOTICES UNDER 37 C.F.R.§42.8

A. Real Parties-In-Interest (§ 42.8 (b)(1))

The real parties-in-interest are HTC Corporation and HTC America, Inc.

B. Related Matters (§ 42.8 (b)(2))

As part of a licensing dispute, Patent Owner originally sued Petitioners for
patent infringement, in an action styled Inventergy, Inc. v. HTC Corporation, and
HTC America, Inc., C.A. No.: 17-cv-200-VAC-CJB (D. Del. 2017), on February
27,2017. Ex. 1003. On May 25, 2017, Patent Owner filed a voluntary dismissal
without prejudice of the aforementioned action under Rule 41(a)(1)(A)(i). Ex.
1004.

On the same day, Patent Owner sued Petitioners for patent infringement, in
an action styled INVT SPE LLC v. HTC Corporation, and HTC America, Inc.,

2:17-cv-03740-IMV-JBC (D.N.J. 2017) — asserting the 590 Patent. Ex. 1005. On

-1-
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March 9, 2018, Petitioners filed a motion to transfer the action to the Northern
District of California under 28 U.S.C. 81404(a) (Ex. 1006), and Patent Owner
opposed said motion on March 23, 2018. Ex. 1007. On April 2, 2018, Petitioners
filed a reply to the opposition. Ex. 1008. Petitioners’ motion to transfer is
currently pending.

C. Lead and Backup Counsel (8 42.8 (b)(3))

HTC appoints Stephen S. Korniczky (Reg. No. 34,853) of Sheppard Mullin
Richter & Hampton LLP as Lead Counsel, and appoints Martin R. Bader (Reg. No.
54,736), Nam H. Kim (Reg. No. 64,160), Ericka J. Schulz (Reg. No. 60,665), Eric
K. Gill (Reg. No. 71,709), and Hector A. Agdeppa (Reg. No. 58,238), of the same
firm, as Back-Up Counsel. An appropriate Power of Attorney is filed concurrently
herewith.

D.  Service Information (8 42.8 (b)(4))

Service of any documents to Counsel can be made via hand-delivery to
Sheppard Mullin Richter & Hampton LLP, 12275 EI Camino Real, Suite 200, San
Diego, California 92130. Petitioners consent to service by e-mail at
LegalTm-HTC-INVT-IPRs@sheppardmullin.com. Tel: 858.720.8900; Fax:

858.509.3691.
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I1l. FEE FOR IPR (37 C.F.R. § 42.15(a) and § 42.103)

Petitioners have paid the required fees. The Office is authorized to charge
any fee deficiency, or credit any overpayment, to Deposit Account No. 50-4561.
IV. REQUIREMENTS FOR IPR UNDER 37 C.F.R. § 42.104

A.  Grounds for Standing (8 42.104 (a))

Petitioners certify that (1) the *590 Patent is available for IPR; and (2)
Petitioners are not barred or estopped from requesting IPR of the claims of the
’590 Patent on the Grounds identified in this Petition.

B. Identification of Challenged Claims (8§ 42.104 (b)(1))

Petitioners request IPR of Claims 1 through 8 of the 590 Patent, and
request that the Patent Trial and Appeal Board cancel those claims as unpatentable.

C.  Grounds of Challenge (8 42.104 (b)(2))

The Grounds of unpatentability presented in this Petition are as follows.

Ground | Basis Reference(s) Claims Challenged
1. 8 103 | Padovani in view of Gils 1-4
2. 8 103 | Padovani in view of Gils and Olofsson 5-8

Neither Padovani (Ex. 1009), nor Gils (Ex. 1010), nor Olofsson (Ex. 1053)

were cited during the prosecution of the *590 Patent. The invalidity Grounds set
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forth in this Petition are confirmed and supported by the Declaration of Dr. Paul
Min (Ex. 1017), which accompanies this Petition.
V. PROPOSED GROUNDS ARE NOT REDUNDANT

There are no redundant grounds presented.

VI. RELEVANT INFORMATION CONCERNING THE ’590 PATENT

A.  State of the Art at the Time the 590 Patent was Filed

Error-correction coding is a process of adding redundant data to a message,
such that it can be recovered by a receiver even when a number of errors (up to the
capability of the code being used) were introduced. Ex. 1017, | 83. Error-
correction codes/coding have been known since The 1940°s . Ex. 1017, { 83.
Initially, most error-correcting codes capabilities were described in terms of the
correct reception of the entire message. Ex. 1010, 6; Ex. 1017, 1 83. These codes
[could] successfully be applied in those cases where all positions in a message
word require equal protection against errors. Ex. 1010, 6.

However, “many applications exist in which some message positions are
more important than others. For example in transmitting numerical data, errors in
the sign or high-order digits are more serious than are errors in the low-order
digits.” Ex. 1010, 6. To solve this problem, unequal error protection (UEP) codes
were developed that protect some positions in a message word against a larger

number of errors than other ones. Ex. 1017, | 84.

-4-
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UEP codes refer to a class of error-correction codes that allow certain digits
of a message to be protected against a greater number of errors than other digits in
the message. Ex. 1012; Ex. 1017, § 85. UEP codes have been known since at least
1967. Ex. 1012; Ex. 1017,  85.

Various UEP coding schemes have been applied to different technology
areas before August 2, 2000, the earliest alleged priority date of the 590 Patent.
Ex. 1017, 1 86. For example, UEP coding schemes have been used to solve the
problem “concern[ed] with the transmission and storage of messages in which
different parts are of mutually different importance.” Ex.1010, v. This can be
done by using different coding schemes for the different parts, but more elegantly
by using a single so-called Unequal Error Protection coding scheme. Id. As
another example, a European patent application filed in 1982 discloses applying
UEP codes to the “transmitting information of a television picture....” Ex. 1011,
1:3-26. Most pertinently, UEP coding schemes were applied to digital wireless
communication systems before August 2, 2000. Ex. 1017 § 86; Ex. 1011, 1:1-25.
For example, U.S. Patent No. 5,691,992 entitled “Punctured Coding System For
Providing Unequal Error Protection In a Digital Communication System” describes
operation of a digital communication system and the use of unequal error
protection to combat “[c]orruption of the transmitted symbol stream [of significant

and insignificant symbols]” recognized as being “a particular problem for wireless

-5-
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transmission channels due to the high level of noise....” Ex. 1019, 1:14-23; 4:40-
65. U.S. Patent No. 6,665,831 entitled “Unequal Error Protection In Multi-Carrier
Transmission” (Ex. 1020, Abstract), U.S. Patent No. 4,747,104 entitled “Data
Transmission System Employing a Combination of Block Encoding and
Convolution Encoding for Error Protection,” (Ex. 1021, Abstract, 9:27-33), and the
publication entitled “Construction of unequal error protection codes” to Mabogunje
(Ex. 1018, [introduction]) all describe implementing some form of unequal error
protection in a communications system.

Regarding wireless digital communications, channel characteristics, such as
downlink channel/forward link quality were and are still used to determine
information rates or levels of service that can be supported on those downlink
channels/forward links. Ex. 1009, 4:3-13; Ex. 1013, 2:52-64; Ex. 1017 { 87.
Signal-to-noise-and-interference ratio (SNIR), also referred to as signal-to-
interference-plus-noise ratio (SINR) or carrier-to-interference ratio (CIR or C/1) is
an indicator of the downlink channel/forward link quality. Ex. 1009, 4:3-13; Ex.
1013, 2:52-64; Ex. 1017, 1 87-88. Generally, a mobile station or access terminal
measures the downlink channel/forward link quality based on a signal, such as a
paging or pilot signal received from a network relay point (e.g., base station, access
point, or similar network element). Ex. 1009, 9:34-38; Ex. 1013, 5:51-58; Ex.

1017, 1 87. The mobile station/access terminal then informs the network relay

-6-
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point of the downlink channel/forward link quality by transmitting a signal
containing or indicative of the downlink channel/forward link quality (e.g., a data
rate control (DRC) message) to the network relay point. Ex. 1009, 9:28-10:9; EX.
1013, 5:64-6:6; Ex. 1017, 1 87. For example, a mobile station/access terminal may
include an SNIR estimation component that outputs an SNIR measurement to a
DRC component for generating a DRC message that ultimately is transmitted to an

access point. Ex.1013, 12:29-50; Id., FIG. 6 (reproduced below).

Access Terminal

a1
Ir.."'
Access Point 700
— ..-_-'J‘ZD :?'11
II,r-'Tl{I Ir,---?12 decoder »  Buffer
Transmit > EORWARD
> 122 724
Scheduler 1 I
Transmit * SNR. H— Cter Loop
" : : estimation | Rae |
Til REVERSE Control
(DRC)
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decoder Open LD'?_
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713~ < Conedl 4 75
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FIG. 6

B.  Person of Ordinary Skill in the Art (“POSITA”)



Petition for Inter Partes Review of U.S. Patent No. 6,760,590
(IPR208-01557)

Based on expert opinion, a person of ordinary skill in the art with respect to
the 590 Patent would have had a bachelor’s degree in electrical engineering,
computer engineering, mathematics, or a related field, and one to two years of
experience in wireless/mobile communications or equivalent education and
experience. Ex. 1017, § 53. This represents the level of skill a person of ordinary
skill in the art would have possessed on April 1, 2002, the alleged priority date of
the ’590 Patent. Ex. 1017, 1 53. Such a person would have the capability of
understanding the scientific and engineering principles applicable to the pertinent
art. Ex. 1017, §53.

C.  Overview of the °590 Patent

1. The Purported Improvement of the ’590 Patent

The *590 Patent describes High Data Rate (HDR) communications as a
method utilized in cellular communication systems whereby a base station (BS)
uses time division to schedule the allocation of communication resources to
communication terminals. See, e.g., Ex. 1001, 1:14-26. Additionally, a BS may
set a transmission rate for each communication terminal in accordance with an
estimated downlink channel quality relative to a particular communication
terminal. 1d.

In particular, the 590 Patent describes that a BS may transmit a pilot signal

to each communication terminal with which the BS is communicating. Id., 1:30-

-8-
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31. Each communication terminal, in turn, estimates the downlink channel quality
between it and the BS “using a CIR (desired carrier to interference ratio) based on
the pilot signal, etc.” and finds a transmission rate at which communications are
possible. Id., 1:31-35. Based on the identified transmission rate, “each
communication terminal selects a communication mode,” described by the *590
Patent as “a combination of packet length, coding method, and modulation
method.” Id., 1:35-41. Each communication terminal informs the BS of its
respective, selected communication mode by transmitting a data rate control
(DRC) signal to the BS. Id.

The ’590 Patent indicates that DRC signals are generally “represented by
numbers 1 to N, with a higher number indicating a proportionally better downlink
channel quality.” Id., 1:53-56. Based on each communication terminal’s indicated
DRC, the BS sets a transmission rate for each communication terminal, and
transmits a signal to each communication terminal indicating communication
resource allocation to each communication terminal. 1d., 1:57-62.

The *590 Patent identifies problems with HDR communications, and
purports solving those problems by transmitting information indicative of a
communication terminal’s communication mode in a manner that is less

susceptible to transmission error. See, e.g., Id., 2:7-51.
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In particular, the 590 Patent suggests that if the communication mode
(determined by a communication terminal) is erroneously received by the BS due
to, e.g., deterioration of uplink channel conditions, the communication terminal
would be unable to demodulate/decode data transmitted to the communication
terminal. 1d., 2:14-22. Additionally, the *590 Patent describes a scenario in which
a BS transmits data to a particular communication terminal over some allocated
time period (recalling that time division is used to schedule communication
resource allocation). Id., 2:24-33. If there is a mismatch in communication modes,
the allocated communication resources go unused, resulting in reduced downlink
throughput. Id.

In accordance with various embodiments (referred to as Embodiments 2 and
5), the *590 Patent describes converting the DRC signal to a code word whose code
word minimum distance with respect to other DRC signal code words varies in
accordance with downlink channel quality between a communication terminal and
BS (indicated by the DRC signal). Id., 10:17-23, 18:24-29. That is, as downlink
channel quality gets better, the code word minimum distance of a code word into
which the DRC signal is converted correspondingly gets larger. Id. The *590
Patent defines the term “code word distance” as “the number of bits that differ
between code words, and the term “code word minimum distance” as “the

minimum number of bits by which a particular code word differs with respect to all

-10-
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other code words.” 1d., 10:60-63. See, also Id., 10:63-11:4 and FIG. 7

(reproduced below).

NUMBER| CODEWORD [ COPE HIORA MNIMUM
1 000000000 :
2 000000001 1
3 000000110 2
4 000111000 3
5 1111111 6
FIG.7

The *590 Patent suggests that the larger the code word minimum distance,
the less likely the code word will be mistaken for another code word. 1d., 11:5-9.
As previously noted, code word minimum distance is a function of the DRC
number, and DRC numbers are indicative of downlink channel quality. Id., 10:18-
23, 10: 60-11:4. Accordingly, a DRC signal corresponding to a communication
mode that can be supported on a good quality downlink channel can be better
protected by being converted to a code word with a greater code word minimum
distance. Id., 11:22-31.

The *590 Patent describes still another embodiment (referred to as

Embodiment 6), in which a communication terminal may transmit with less
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susceptibility to errors in the propagation path in proportion to information for
which the amount of change regarding CIR information is large. 1d., 19:35-43.
The ’590 Patent defines “information for which the amount of change is large”
with an example. Id., 19:44-46. The example described in the 590 Patent is a
CIR value with a decimal integer and a decimal fraction, e.g., 8.7 dB. Id., 19:46-
53. The phrase “information for which the amount of change is large,” in the given
example, refers to the decimal integer “8.” That is, the amount of change in the
decimal integer part of the CIR value can be 1dB. A change of 1dB is greater than
the amount of change, i.e., 0.1dB per the decimal fraction portion of the CIR value
(0.7dB). Id. In other words, if the decimal integer portion of the CIR value is
received erroneously by a BS, the degree of error is large compared to a case
where the decimal fraction portion of the CIR value is received erroneously. 1d.,
19:53-58.

Accordingly, the 590 Patent describes converting a CIR value to a code
word, where the code length of the code word is proportional to the value of the
“upper” digit (in the above example, decimal integer portion “8”) making up the
CIR value. Id., 20:8-26. For example, the value of the upper digit (upon
measuring) can be output to a 6-bit coding section, while the value of the lower
digit (in the above example, decimal portion “0.7”) can be output to a 4-bit coding

section. Id., 20:33-45. The result is that the upper digit of the CIR value is
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converted into a 6-bit code word, and the lower digit of the CIR value is converted
into a 4-bit code word, the total number of bits being used to indicate the complete
CIR value being 10 bits. 1d., 20:46-54, 21:7-10. Because the number of different
code words that can be represented with 6 bits is 2% and the number of different
code words that can be represented with 4 bits is 24, the code word minimum
distance between code words can be made larger for those represented with 6 bits.
Id., 21:11-17. The *590 Patent purports that the 6-bit code word (compared to the
4-bit code word) is less susceptible to errors. 1d., 21:20-33.

The *590 Patent concludes with eight independent claims directed to the
following UEP coding schemes applied to (1) information comprising an upper
digit and a lower digit indicative of a result of downlink channel quality estimation
(claims 1 and 3); (2) information comprising an upper digit and a lower digit used
for assignment of the downlink channel (claims 5 and 7); (3) encoding the
information such that the upper digit has a larger code word minimum distance
than the lower digit (claims 1 and 5); (4) encoding the information such that the
upper digit is assigned a larger number of bits than the lower digit (claims 3 and 7);
and the upper digit containing a most significant bit (MSB) of information (claims
2,4,6,and 8). Ex. 1017, 1 48.

As demonstrated in detail below, and confirmed in the testimony of Dr. Paul

Min (Ex. 1017), these claimed UEP coding schemes were well known in the art,
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before the earliest claimed priority date of the *590 Patent. Ex. 1017, 1 49.
Moreover, a POSITA would have known to apply the well-known UEP coding
schemes to error code a message indicative of a result of channel quality estimation
to achieve the well-known goal of protecting more important messages and/or
more important part(s) of the message than other, less important parts of the
message. Ex. 1017, 1 49.

D.  Effective Filing Date and Prosecution History of the 590 Patent

The ’590 patent issued on July 6, 2004 from Application No.
PCT/JP01/06654 filed on August 2, 2001 (Ex.1002, 136-205), and filed as U.S.
Application No. 10/089,605 (the “ *605 application”) on April 1, 2002. Id., 5-133.
The earliest claimed priority date of the *590 patent is August 2, 2000. Id., 134-
135.

On December 16, 2002, Patent Owner preliminarily amended the application
to highlight additional patentable features of the invention. Id., 224-228..

On February 4, 2003, Patent Owner filed a petition asking that the 605
application be granted special status. 1d., 237-246. On November 26, 2003, the
petition was granted, and the *605 application, was forwarded to the Examiner for
accelerated examination. Id., 247-248. On December 24, 2003, a Notice of

Allowance was issued. Id., 249-256.
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VII. CLAIM CONSTRUCTION

For purposes of this IPR, each challenged claim must be given “its broadest
reasonable construction in light of the specification.” 37 CFR § 42.100(b). The
broadest reasonable construction or interpretation (“BRI”) standard requires that
claim terms be “given their ordinary and customary meaning,” as would be
understood by one of ordinary skill in the art in the context of the entire disclosure.
In re Translogic Tech., Inc., 504 F.3d 1249, 1257 (Fed. Cir. 2007) (quoting
Phillips v. AWH Corp., 415 F.3d 1303, 1312 (Fed. Cir. 2005) (en banc)). A special
definition for a claim term must be set forth in the specification with “reasonable
clarity, deliberateness, and precision.” In re Paulsen, 30 F.3d 1475, 1480 (Fed. Cir.
1994). Indeed, to the extent Patent Owner contends a term in the challenged
claims should be read to have a special meaning, those contentions should be
disregarded unless the claims are amended to expressly correspond to the
contended meaning. See Trial Practice Guide, 77 Fed. Reg. 48756, 48764 at col. 2
(August 14, 2012).

However, because the standard of claim construction used in an IPR differs
than that used in litigation, Petitioners reserve the right to present different
constructions of terms in litigation under claim construction standards appropriate
for such cases. See In re Am. Acad. of Sci. Tech. Ctr., 367 F.3d 1359, 1369 (Fed.

Cir. 2004). Accordingly, Petitioners submit the following claim constructions, as
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proposed by Petitioners’ expert, for purposes of this Petition only.! Any claim
terms that are not defined below are presumed to take on their ordinary and
customary meaning.>

A.  “code word minimum distance” (Claims 1 and 5)

This term is used in claims 1 and 5, which recites “encodes... such that the
upper digit has a larger code word minimum distance than the lower digit.” Ex.
1001, 25:31-32;26:28-29. The specification of the *590 Patent describes that
“‘code word distance’ is the number of bits that differ between code words.” Ex.
1001, at 10:60-61. The specification of the *590 Patent, then goes on to describe
that “‘code word minimum distance’ is the minimum number of bits by which a
particular code word differs with respect to all other code words.” 1d., 10:61-63.
Accordingly, a POSITA would find, in light of the specification and the claim
language, the meaning of the term “code word minimum distance” to include “the
minimum number of bits by which a particular code word differs with respect to all

other code words.” Ex. 1017, 9 108.

! Petitioner has addressed claim construction under the current standard for IPR of
the broadest reasonable interpretation. 37 CFR 842.100(b). To the extent the
Board adopts a different standard, for example by applying the standard under
Phillips v. AWH Corp., 415 F.3d 1303, 1312 (Fed. Cir. 2005), Petitioner reserves
the right to supplement briefing on this issue.

2 Petitioner does not concede that any term not construed herein meets the statutory
requirements of 35 U.S.C. § 112.
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VI1Il. PRECISE REASONS FOR RELIEF REQUESTED
A. Padovani in View of Gils Invalidates Claims 1-4

1. Overview of Padovani

Padovani issued on July 31, 2003, and has an effective filing date of
November 3, 1997, making it prior art under at least 35 U.S.C. § 102(e). Padovani
discloses a Code Division Multiple Access (CDMA) system, in which a mobile
station transmits a data request message to a base station containing an indication
of the forward link channel quality. See, e.g., Ex. 1009, Abstract and 9:8-10:6; Ex.
1017, § 110. Moreover, Padovani discloses encoding a data request channel/data
rate control (DRC) message using an error correcting code. Ex. 1009, 45:15-25; ;
Ex. 1017 { 110.

In particular, Padovani seeks to “improve[] the efficiency of a CDMA
system by providing for means for transmitting data on the forward and reverse
links” for high rate packet data transmission. 1d., 5:22-24; Ex. 1017 { 111.
Padovani’s goal of increasing efficiency in at least the forward link for high rate
packet data transmission is akin to that of the *590 Patent which purports providing
systems and method for “prevent[ing] the downlink throughput from decreasing”
in the HDR context. See supra, sec. VI.C.1; Ex. 1001, 2:50-51; Ex. 1017 § 111. It
should be noted that the *590 Patent describes downlink transmissions as going

from a BS to a communication terminal (Ex. 1001, 1:19-22). This comports with
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Padovani’s description of the forward link. EXx. 1009, 2:1-4, 8:37-38; Ex. 1017
111.

Like the *590 Patent, Padovani describes a mobile station “measur[ing] the
signal-to-noise-and-interference ratio (C/1) of the forward link pilot from the base
stations in the active set, as received at the mobile station.” 1d., 9:12-14. A
POSITA would understand that the signal-to-noise-and-interference ratio is also
known as the carrier-to-interference ratio (CIR).® Ex. 1017, 1 112. Like the 590
Patent, Padovani describes transmitting “to the selected base station a data request
message (hereinafter referred to as the DRC message) on the data request channel
(hereinafter referred to as the DRC channel).” Ex. 1009, 10:3-6.* Ex. 1017 { 112.
Again like the 590 Patent, Padovani indicates that the DRC message can contain
“an indication of the quality of the forward link channel (e.g., the C/I measurement
itself, the bit-error rate, or the packet-error rate).” Ex. 1009, 10:6-9.

In the event data is to be transmitted to a mobile station, Padovani describes
that, “[f]or example, the best base station can be selected based on the largest C/I

measurement.” Id., 10:2-3. Upon identifying the best base station, the mobile

3 The acronym C/I can also be interpreted to mean “Carrier-to-Interference.” See,
e.g., Ex. 1014, claims 35 and 41.

% The acronym DRC can also be interpreted to mean “Data Rate Control.” See,
e.g., Ex. 1014, claims 34, 40, 46, 49, and 41.
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terminal may send the DRC message to that base station, and the base station may
“decode the DRC message and configure the hardware for data transmission....”
Id., 17:21-24. In this way, a “base station... transmits at the maximum power
available... and at the maximum data rate supported by the data communication
system...” where “[t]he maximum data rate that can be supported... depends on
the C/I of the forward link signal as measured by mobile station....” Id., 24:26-31.
Padovani teaches providing the DRC message to a DRC encoder “which
encodes the message in accordance with a predetermined coding format.” Id., FIG.

6, 45:15-17; Ex. 1017 1 113.
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Drawing further parallels to the *590 Patent, Padovani notes the importance
of coding the DRC message, 1.e., “since the error probability of the DRC message

needs to be sufficiently low because incorrect forward link data rate determination
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impacts the system throughput performance.” 1d., 45:17-20. As an example,
Padovani describes using a “rate (8,4) CRC block encoder that encodes the 3-bit
DRC message into an 8-bit code word. 1d., 45:20-22. POSITA would understand
that Padovani’s (8,4) CRC block encoder incorporates one bit (in addition to the 3-
bit DRC message) to effectuate the cyclical redundancy check. Ex. 1017, { 114.

2. Overview of Gils

Gils was published January 1, 1998 making it prior art under at least 35
U.S.C. 8 102 (a), (b). Ata high level, Gils discloses the design of error-control
coding schemes for different problems including noisy information transmission.
Ex. 1010, v. Gils describes that in “the transmission and storage of messages in
which different parts are of mutually different importance,” “it is natural to give
parts of mutually different importance different protection against errors.” Id.

Like the ‘590 Patent, Gils recognizes that “many applications exist in which
some message positions are more important... [f]or example in transmitting
numerical data, errors in the sign or in the high-order digits are more serious than
the errors in the low-order digits.” Id., 14; see also Philips Journal, 293. Gils also
considers scenarios involving “the transmission of message words from different
sources simultaneously... where the different sources have different demands

concerning the protection against errors,” as a scenario in which unequal error

protection may be useful. Id.
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Gils describes the generation and use of linear unequal protection (LUEP)
codes to “protect some positions in a message word against a larger number of
errors than other ones,” (crediting Masnick and Wolf with the introduction of
unequal error protection (UEP) codes by considering single position error
protection). Id.; see also Philips Journal, 293. In coding theory, “[a] linear [n,k]
block code C of length n and dimension k (k < n) over the alphabet GF(q), the
Galois field containing g elements, is a k-dimensional subspace of the n-
dimensional vector space GF(Q)". Id., 1 (emphasis in original). Additionally, Gils
notes that “(linear) encoding of the message set... is a linear mapping from M onto
the code space C; a message m = (mg, my,...,mx) € M is mapped onto the codeword
¢ = mG,” where the matrix G is referred to as a generator matrix. Id. (emphasis in
original).

Further still, Gils describes that if a message is to be transmitted, “the
codeword attached to it” is transmitted, and that “[d]Juring transmission... the
codeword can be corrupted,” where “[t]he nature of the corruption depends on the
specific channel used.” Id. Gils indicates that it is up to the decoder “at the
receiving end of the channel” to estimate the original message “as good as
possible,” which is based on Hamming weight and distance. Id., 2. Hamming
distance can be defined as “the number of positions in which x and y_differ, and

can be characterized in terms of a separation vector s(G). Id., 2, 16. See also, Id.,
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3 (“the minimum (Hamming) distance is defined as the minimum distance between

two different codewords...”).

Gils explores various possibilities for LUEP codes, examples of which are

listed in Table 1 (reproduced below), where the separation vectors of the LUEP

codes have lengths equal to or less than 15. 1d., 24-26; see also Philips Journal,

295-296.

3
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A32

A42

A 322

A 52

A 422

A 3222

A62, 54

A 522

A 4222

A 32222

AT2, 164

A 622, C 544

A 5222

A 42222, J 33332

A 322222

A82, IT74

AT22, C 644, G 554

A 6222, C 5444

A 52222, J 44442, B 43333
A 422222, J 333322

A 3222222

A92, 184, IT6

A 822, C 744, L 664

A T222, C 6444, G 5544
A 62222, C 54444

A 522222, J 444422, J 433332
A 4222222, J 3333222
A 32222222

A102, 194, 186

A 922, C 844, K, T64

A 8222, C 7444, F 6644
A 72222, C 64444, G 55444

Table I: The separation vectors of all binary optimal LUEP codes
of length less than or equal to 15.
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n| k|d(n,k) | separation vector
11| 6 4 | A 622222, J 544442, B 533333
11 7 3 | A 5222222, J 4444222, J 4333322
11| 8 2 | A 42222222, J 33332222
11| 9 2 | A 322222222
12| 2 8| A11.2, 110.4, I 96
12| 3 6| A10.22, C 944, F 864, K, 774, K, 766
12| 4 6 | A 9222, C 8444, K, 7644
12| 5 4 | A 82222, C 74444, E 66444, M 55554
12} 6 4| AT22222, C 644444, G 554444
12| 7 4 | A 6222222, J 5444422, J 5333332
12| 8 3 | A 52222222, J 44442222, J 43333222
12| 9 2 | A 422222222, J 333322222
12 |10 2 | A 3222222222
13| 2 8|A12.2, I'11.4, I10.6, T 98
13| 3 7| A11.22, C 10.44, K, 964, F 884, L 866
13| 4 6| A10.222, C 9444, L 8644, F 7744, K, 7666
13| 5 5| A 92222, C 84444, K, 76444, L 66664,
H 66555
13| 6 4| A 822222, C 744444, D 664444, M 555544
13 7 4| AT222222, J 6444442, B 6333333,
J 5544442, K, 5444444
13| 8 4 | A 62222222, J 54444222, J 53333322
13| 9 3| A 522222222, J 444422222, J 433332222
1310 2| A 4222222222, J 3333222222
13111 2 | A 32222222222
14| 2 9|A13.2, I12.4, 111.6, ] 10.8
14| 3 8| A1222, C11.44, [ 10.64, K, 984, K, 966
14 4 7| A11.222, C 10.444, K, 9644, L 8844,
L 8666
14| 5 6| A10.2222, C 94444, L 86444, F TT444,
N 76666

Table I{continued): The separation vectors of all binary optimal
LUEP eodes of length less than or equal to 15.

As explained in Gils, “n denotes the length of the code, k denotes the

dimension [the length of the data input or data word], and d(n,k) denotes the

maximal minimum distance of a binary linear code of length n and dimension k.

Id., 24; see also Philips Journal, 294. It should be noted that the separation vectors

in Table I are identified with particular (n,k) codes generated using different
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generator matrices (denoted by “A”, “C”, “I”, “J”, etc.), constructions of which are
described in the Appendix of Gils. Id., 56-64; see also Philips Journal, 297-304.

3. Motivation to Combine

Padovani discloses a CDMA system where a mobile station transmits a
request based on a channel quality measurement to a BS. Ex. 1009, 5:21-22. The
mobile station measures the C/I (signal-to-noise-and-interference-ratio) of the
forward link channel. 1d., 5:32-38, 47:17-36. It then transmits a DRC (data
request) message to the BS. Id., 5:38-6:3. The DRC message carries the C/I
measurement or another indication of quality of the forward link channel. Id.,
9:39-10:9. Padovani also discloses a DRC encoder that encodes a DRC message
with an error correcting code prior to transmission to the BS. 1d., 45:16-33.

Gils discloses error coding message words for transmission using LUEP codes.
See, e.g., Ex. 1010, 14.

Gils discloses error coding message words for transmission using LUEP
codes. See, e.g., Ex. 1010, 14, see also Philips Journal, 293-294. Gils further
discloses various LUEP codes (Table 1) with unequal protection against errors in
which a first column of the table gives the length of a code word, a second column
gives the length of a data word to be converted into the code word, a third column
gives a maximal minimum distance of the code word relative to other code words

in a code word set, and a fourth column gives the degree(s) of error protection for
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each bit of the data word as a Hamming distance. 1d., 14 and 24-28; see also
Philips Journal, 295-296.

Each row of Table I reflects different (n,k) coding schemes that result in
protecting certain part(s) of the message better than other parts of the message. For
example, the (n,k) coding scheme (8,3) results in the encoding of 3 bits into a
plurality of 8 bit codewords, where according to a first construction (A), one bit
(which can be considered a most significant bit) is more important than two other
bits. 1d., 25; see also Philips Journal, 295. The resulting code words have a
Hamming distance of 6 and the other bits each have Hamming distances of 4,

indicating unequal error protection for different bits. Ex. 1017, § 124.
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Table I: The separation vectors of all binary optimal LUEP codes

A 5222

A 42222, J 33332

A 322222

A82, 174

A 722, C 644, G 554

A 6222, C 5444

A 52222, J 44442, B 43333
A 422222, J 333322

A 3222222

A92, 184, 176

A 822, C 744, L 664

A T222, C 6444, G 5544

A 62222, C 54444

A 522222, J 444422, J 433332
A 4222222, J 3333222

A 32222222

A10.2, 194, 186

A 922, C 844, K, 764

A 8222, C 7444, F 6644

A 72222, C 64444, G 55444

of length less than or equal to 15.

Ex. 1010, 25; see also Philips Journal, 295.

(IPR208-01557)

It would have been obvious for a POSITA to have modified the DRC

encoder of Padovani by using an encoder configured to implement a coding

scheme, like those disclosed by Gils, in order to ensure that error probability of the

encoded DRC message is sufficiently low. Ex. 1017, § 125. Moreover, POSITA

would have understood that the use of one coding scheme versus another would
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depend on, e.g., the type of data to be encoded and/or the amount of error
protection desired. Ex. 1017, { 125.

Both Padovani and Gils contemplate transforming or converting data into a
code word prior to transmission using an encoder. Ex. 1017, § 126. As noted
above, Padovani describes converting DRC data prior to transmission from a
mobile station to a BS in a CDMA system, while Gils discusses, generally, LUEP
In any context where a message is to be transmitted and where unequal error
protection may be beneficial to protect the message. See supra, secs. VIII.A.1 and
2. Thus, both references are in the same general field of endeavor (error coding
data prior to transmission of that data). As recognized by the Supreme Court,
known work in one field of endeavor may prompt variations of it for use in either
the same field or a different one based on design incentives or other market forces
if the variations are predictable to one of ordinary skill in the art. See KSR Int’/ co.
v. Teleflex Inc., 550 U.S. 398, 417 (2007).

Gils also recognizes the need for an error coding scheme that provides
improved error correction when transmitting data. For example, Gils recognizes
that greater error protection may be needed for certain bits, e.g., one or more
higher order or more significant bits. Ex. 1010, 6; see also Philips Journal, 293.
Inasmuch as Padovani contemplates encoding a DRC message that can include

actual C/I measurements which may be represented in terms of a decimal integer
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and decimal fraction (like the 590 Patent), POSITA would have been motivated
to provide greater protection for the decimal integer portion (an error in which
would be magnified versus an error in the decimal fraction portion). Ex. 1009,
23:29-24:02, Ex. 1017, § 127.

Further still, Padovani recognizes that “the difference between the highest
and lowest [C/I] value can be as large as 10,000,” resulting in “information bit
rates that can vary by as much as a factor of 100.” Ex. 1009, 4:25-34. Moreover,
Table 1 of Padovani (reproduced below) illustrates a plurality of data rates ranging

from 38.4 Kbps to 2457.6 Kbps, each corresponding to a particular rate index (0 —

TABLE 1
Traflic Chaniel Parameters
Data Rates Ulmits
Parameter 8.4 76,8 1533.6 T2 f14.4 12288 M375 Khps
Data bit'packet 1024 1024 1124 1024 1024 2045 2048 bit=
Packet length 26.67 13.33 667 3.33 1.47 La7T 0.83 msec
Slotspacket 16 3 i 2 1 1 0% slots
Packet/Aransmission 1 1 1 1 1 1 2 packets
Sl ransmission 16 2} i . 1 1 1 slois
Walsh symbol rate 153.48 307.2 ald4d 12288 24574 24570 49152 Keps
Walsh channel 1 2 4 ] 1& 16 16 channels
QJPEK phasze
Modulator rate 768 Ta.8 T6.8 76,8 6.8 Ta.8 76.4" ksps
PN chips'data bit 3 16 5 4 2 1 0.5 chips'bit
PW chip mte 12288 12284 12ZEE  122EK 12288  1278K 122ER Keps
Modulation format QPEE.  QPEK QPSK QPSK OQPSK QPEK QAM
| Hate imdex [1] 1 b k] ] i f |
Wirte:

" A-QAM modularion
Better quality channels, i.e., those having higher C/I values can support the

higher data rates, e.g., 2457.6 Kbps. 1d., 4:18-21; Ex. 1017, § 131. A POSITA
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would have understood that in order to support the range of potential C/I values
/data rates, a non-linear distribution would be needed (or at least preferable) —
hence the supported data rates reflected in Table 1 that double at each step.

A result of this non-linear distribution is that the effect of errors in data rates
at the upper range is more pronounced, e.g., an error in coding a data rate of 2457.6
Kbps could potentially drop the data rate by half (down to 1228.8 Kbps), whereas
an error in coding a data rate of 76.8 Kbps could also drop the data rate by half, but
the result is only a drop of 38.4 Kbps. Accordingly, a POSITA would have
understood that although Gils is directed to protecting certain portions of a data
word, Gils is not divorced from protecting an entire data word. That is, protecting
an entire data word could be important in addition to protecting, e.g., a most
significant bit of that data word. As shown below, e.g., with respect to Claim 1, a
POSITA would have been motivated to use the teachings of Gils to protect entire
data words with code words having some desired code word minimum distance
from other code words rather than or in addition to one or more portions of a code
word.

Moreover, Gils is agnostic as to the context in which LUEP codes may be
used. Ex. 1017, §133. That is, Gils describes designing “error-control coding
schemes for... problems of noisy information transmission” without limiting the

use of LUEP to any particular application or environment. Ex. 1010, v; Ex. 1017,
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1 133. Indeed, Gils notes that “[t]hese problems... are of interest from a practical,
industrial point of view....” EXx. 1010, v. Because a variety of systems and
situations were known to experience noisy transmissions, a POSITA would have
understood that Gils” LUEP codes could be used to combat noisy transmissions in
any of these systems and/or situations, including the transmission of DRC
messages as is the case in Padovani. Ex. 1017, § 133. Indeed, the use of UEP to
encode transmitted messages/data in communications (or other systems) was well
known. See supra, Sec. VI.A.

1. Padovani in View of Gils Renders Claim 3 Obvious

Petitioners note that Claim 3 of the *590 Patent was asserted against
Petitioners. See supra Sec. 11.B. Accordingly, Petitioners address Claim 3 first.

Claim 3 pre recites “[a] communication terminal apparatus|.]”

Padovani teaches a communication terminal apparatus. Ex. 1009, FIG. 2

(element 6).
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In particular, Padovani describes a data communication system in which

embodiments may be implemented as follows:

Base station controller 10 interfaces with packet network
interface 24, PSTN 30, and all base stations 4 in the data
communication system (only one base station 4 is shown
in FIG. 2 for simplicity). Base station controller 10
coordinates the communication between mobile stations
6 in the data communication system and other users
connected to packet network interface 24 and PSTN 30.

Id., 12:13-19. (emphasis added).

Accordingly, Padovani teaches Claim 3pre. Ex. 1017, { 136.

Claim 3a recites “a measurer that measures a downlink channel quality

and outputs information that is generated in association with said downlink

channel quality and composed of a plurality of digits including an upper digit

and an lower digit|.]”

-31-



Petition for Inter Partes Review of U.S. Patent No. 6,760,590
(IPR208-01557)

Padovani teaches a measurer that measures a downlink channel quality and
outputs information that is generated in association with said downlink channel
quality and composed of a plurality of digits including an upper digit and a lower
digit.

In particular, Padovani describes that “[u]pon decoding the paging messages,
and for each time slot until the data transmission is completed, the mobile station
measures the C/I of the forward link signals from the base stations in the
active set, as received at the mobile station.” (emphasis added). Ex. 1009, 9:34-
37. Moreover, Padovani teaches transmitting to a base station “a data request
message (hereinafter referred to as the DRC message) on the data request channel
(hereinafter referred as the DRC channel). The DRC message can contain the
requested data rate or, alternatively, an indication of the quality of the forward link
channel (e.g., the C/I measurement itself, the bit-error rate, or the packet error-
rate).” 1d., 10:3-9. Additionally still, Padovani describes that as noted above, the
C/1 of the forward link (as taught by Padovani) is analogous to the downlink
channel quality of the *590 Patent. See supra, sec. VIII.A.1.

As would have been recognized by a POSITA, by virtue of Padovani’s
teaching that a mobile station measures the downlink channel quality (i.e., C/1 of
the forward link), the mobile station of Padovani includes a measuring device that

measures downlink channel quality and outputs information, or at the least, it
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would have been obvious to include such a measuring device in the mobile station
that outputs information. Ex. 1017, { 139.

Moreover as discussed supra Sec. VI.A, it was known for a mobile
station/access terminal to have an SNIR estimation component that outputs an
SNIR measurement to a DRC component for generating a DRC message that
ultimately is transmitted to an access point. Ex.1013, 12:29-50; FIG. 6.

Additionally, as discussed supra Sec. VI.C.1, a CIR value may have decimal
integer and decimal fraction portions. In the case of the 590 Patent example, the
decimal integer portion of the CIR value may be the decimal integer “8,” where the
amount of change in the decimal integer part of the CIR value can be on the order
of a single digit decimal integer, i.e., 1 dB. Ex. 1001, 19:43-52. A change of 1dB
Is greater than the amount of change, i.e., 0.1 dB per the decimal fraction portion
of the CIR value (0.7 dB). Id. In other words, if the decimal integer portion of the
CIR value is received erroneously by a BS, the degree of error is large compared to
a case where the decimal fraction portion of the CIR value is received erroneously.
Id., 19:52-57. The decimal integer portion of the CIR value can be interpreted as
being an “upper digit,.” while the decimal fraction portion of the CIR value can be
interpreted as being a “lower digit.” 1d., 20:33-45; Ex. 1017,  141.

Similarly, Padovani indicates that the DRC message can contain “an

indication of the quality of the forward link channel (e.g., the C/lI measurement
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itself, the bit-error rate, or the packet-error rate).” Ex. 1009 at 10:6-9. An actual

C/I measurement may comprise a value that includes a decimal integer portion and

a decimal fraction portion, e.g., 3.5 dB. Id., 23:34-24:2. Thus, when transmitting

actual C/I measurements, a POSITA would have recognized that the decimal

integer portion of the actual C/I measurement is an upper digit and the decimal

fraction portion of the actual C/I measurement is a lower digit. Ex. 1017, { 142.
Accordingly, Padovani teaches Claim 3a. Ex. 1017, { 143.

Claim 3b recites “a coder that encodes the information such that the

upper digit is assigned a larger number of bits than the lower digit[.]”

Padovani in combination with Gils teaches a coder that encodes the
information such that the upper digit is assigned a larger number of bits than the
lower digit.

As discussed supra Sec. VIIILA.1, Padovani contemplates transmitting
information (C/I measurements transmitted as/in DRC messages) represented by a
plurality of digits that include an upper digit (e.g., 3) and a lower digit (e.g., 5).

Ex. 1009, 23:34-24:2. Padovani also contemplates encoding binary representations
of such information. Id., 45:15-22. Gils derives a plurality of LUEP (n,k) coding
schemes that when applied to a k-bit (binary) data word, result in n-bit code words.

Ex. 1010, 24-27; see also Philips Journal, 294-296.
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As described supra Sec. VIIILA.3., it would have been obvious to a POSITA
to have combined Padovani and Gils such that the DRC encoder of Padovani could
be configured to encode the C/lI measurement in accordance with one or more of
the coding schemes set forth Gils directed to providing unequal error protection for
portions of a data word. Ex. 1017, 1 146. Moreover, although Gils seeks to
provide unequal error protection for one or more portions of a data message,
different coding schemes provided by Gils also result in code words that have
different lengths (i.e., n-bit code words where n can vary). Ex. 1017, § 146. A
POSITA would have naturally understood that greater error protection (vis-a-via
longer code word length) should or could have been provided to a digit the greater
the significance a digit has. Ex. 1017,  146.

In particular, the 590 Patent describes encoding a decimal integer portion 8
using a coding scheme that results in a first code word having a first code word
length, and encoding a decimal fraction portion 7 using a coding scheme that
results in a second code word having a second code word length, where the first
code word is longer than the second code word. Ex. 1001, 20:36-49. A POSITA
would have understood that encoding or converting a digit, such as decimal integer
8, into a code word having a certain length results in “assigning” a number of bits

to that digit. Ex. 1017, § 147.
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Similarly, Padovani indicates that the DRC message can contain “an
indication of the quality of the forward link channel (e.g., the C/I measurement
itself, the bit-error rate, or the packet-error rate).” Ex. 1009, 10:6-9. An actual C/I
measurement may comprise a value that includes a decimal integer portion and a
decimal fraction portion, e.g., 3.5dB. 1d., 23:34-24:2. Thus, when transmitting
actual C/I measurements, a POSITA would have recognized that the DRC encoder
of Padovani would benefit from the improved error protection provided by Gils.
Ex. 1017, § 148.

Gils seeks to solve the very same issue set forth in the 590 Patent, and
solves the issue in a very similar way. Ex. 1017, § 149. For example, by encoding
a data word (in the case of Padovani, the DRC message) that comprises, e.g., a
decimal integer portion and a decimal fraction portion (3 and 5, respectively),
wherein errors with the decimal integer portion would be more significant that
errors with the decimal fraction portion, one or more of Gils’ coding schemes
would afford the decimal integer portion (i.e., a digit having more significance than
the digit representative of the decimal fraction portion) greater protection. EX.
1017, § 149.

As an example, Gils provides a table of binary optimal LUEP codes having

lengths less than or equal to 15. Ex. 1010, 25; see also Philips Journal, 295.
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Table I: The separation vectors of all binary optimal LUEP codes

A32

A 42

A 322

A 52

A 422

A 3222

A62, T54

A 522

A 4222

A 32222

AT2, T4

A 622, C 544

A 5222

A 42222, J 33332

A 322222

A82, 174

AT22, C 644, G 554

A 6222, C 5444

A 52222, J 44442, B 43333
A 422222, J 333322

A 3222222

A92, 184, 176

A 822, C 744, L 664
AT222, C 6444, G 5544
A 62222, C 54444

A 522222, J 444422, J 433332
A 4222222, J 3333222
A 32222222

A10.2, 194, 186

A 922, C 844, K, 764
A 8222, C 7444, F 6644
A 72222, C 64444, G 55444

of length less than or equal to 15.

(IPR208-01557)

Table I of Gils shows a plurality of possible (n,k) coding schemes for

encoding data words represented by k number of bits into sets of possible code

words having n bits. 1d.; see also Philips Journal, 295. For example, in the case of

an (8,4) coding scheme, a data word (e.g., decimal integer 3 of Padovani’s C/I

measurement) represented by 4 bits can be encoded into a code word having a bit

length of 8. Id.; see also Philips Journal, 295. Because use of the (8,4) coding
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scheme results in an 8-bit code word, a POSITA would have understood this to be
assigning 8 bits to the upper digit 3. Ex. 1017, § 151. Likewise, a data word (e.g.,
decimal fraction 5 of Padovani’s C/I measurement) represented by 4 bits can be
encoded into a code word having a bit length of 6 using a (6,4) coding scheme. Id.
Because use of the (6,4) coding scheme results in a 6-bit code word, a POSITA
would have understood this to be assigning 6 bits to the lower digit 5. And 8 being
larger than 6, a larger number of bits is assigned to the upper digit. Id., § 151.

A POSITA would have known to select the two coding schemes that could
be used to derive code words for a 4-bit data word. Ex. 1017, 1 152. By selecting
an (8,4) coding scheme to encode the digit representing the decimal integer portion
of a C/I measurement, and a (6,4) coding scheme to encode the digit representing
the decimal fraction portion of the C/I measurement, each of the digits representing
the C/l measurement would have code words whose code word minimum distance
Is larger for the decimal integer portion (i.e., upper digit) compared to that of the
decimal fraction portion (i.e., lower digit). Ex. 1017, § 152.

Thus, based on the teaching set forth by Gils, a POSITA would have known
to encode different portions of data to be encoded in accordance with coding
schemes that result in different code word minimum distances. Ex. 1017, § 153.
Indeed, Gils describes that “it is natural to give parts of mutually different

importance different protection against errors. This can be done by using
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“different coding schemes for the different parts,” albeit a single UEP coding
scheme could also be used depending upon how a POSITA would have wanted to
implement unequal error protection. Ex. 1010, v; Ex. 1017,  153; Ex. 1012, 600.
Again, see also Sec. VIII.A.3 supra.

Accordingly, Padovani in combination with Gils teaches Claim 3b. Ex.
1017, 1 154.

Claim 3c recites “a transmitter that transmits the encoded information

to a base station apparatus.”

Padovani teaches a transmitter that transmits the encoded information to a
base station apparatus.

In particular, Padovani describes transmitting “to the selected base station a
data request message (hereinafter referred to as the DRC message) on the data
request channel (hereinafter referred to as the DRC channel).” Ex. 1009, 10:3-6.
Padovani further indicates that the DRC message can contain “an indication of the
quality of the forward link channel (e.g., the C/lI measurement itself, the bit-error
rate, or the packet-error rate).” 1d., 10:6-9; see also Id., 1716-18; 46:16-18
indicating “the DRC message carries an indication of the forward link quality (e.g.,
the C/I information as measured by the mobile station 6).

Moreover, Padovani describes that “the DRC message is provided to DRC

encoder 626, which encodes the message in accordance with a predetermined
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coding format.” 1d., 45:15-17. Padovani further describes that “the DRC message
IS [then] transmitted to the selected base station 4,” after being covered with a
Walsh code. 1d., 45:20-33. In order to transmit the DRC message to the selected
BS, Padovani uses a transmitter, i.e., “the interleaved data is covered with Walsh
codes, spread with a long PN code, and further spread with the short PN codes.
The spread data is provided to a transmitter within front end 62 [of the mobile
station 6].” (emphasis added). Id., 14:39.

Accordingly, Padovani teaches Claim 3c. Ex. 1017, { 158.

2. Padovani in View of Gils Renders Claim 1 Obvious

1 pre recites “[a] communication terminal apparatus|.]”

As discussed above regarding Claim 3 pre, Padovani teaches a
communication terminal apparatus.

Accordingly, Padovani teaches Claim 1pre. Ex. 1017,  160.

Claim l1a recites “a measurer that measures a downlink channel quality
and outputs information that is generated in association with said downlink
channel quality and composed of a plurality of digits including an upper digit
and an lower digit[.]”

As described above regarding Claim 3a, Padovani teaches a measurer that

measures a downlink channel quality and outputs information that is generated in
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association with said downlink channel quality and composed of a plurality of
digits including an upper digit and a lower digit.

Accordingly, Padovani teaches Claim 1la. Ex. 1017, { 160.

Claim 1Db recites “a coder that encodes the information such that the
upper digit has a larger code word minimum distance than the lower digit|[.]”

Padovani in combination with Gils teaches a coder that encodes the
information such that the upper digit has a larger code word minimum distance
than the lower digit.

As discussed supra Sec. VIII.A.1, Padovani contemplates transmitting
information (C/I measurements transmitted as/in DRC messages) represented by a
plurality of digits that include an upper digit (e.g., 3) and a lower digit (e.g., 5).

Ex. 1009, 10:3-9. Padovani also contemplates encoding binary representations of
such information. Id., 27:35-36. Gils derives a plurality of LUEP (n,k) coding
schemes that when applied to a k-bit (binary) data word, result in n-bit code words.
Ex. 1010, 24-27; see also Philips Journal, 294-296.

As described supra Sec. VIIIL.A.3., it would have been obvious to a POSITA
to have combined Padovani and Gils such that the DRC encoder of Padovani could
be configured to encode the C/I measurement in accordance with one or more of
the coding schemes set forth by Gils directed to providing unequal error protection

for portions of a data word. Ex. 1017, § 165. Moreover, although Gils seeks to
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provide unequal error protection for one or more portions of a data message,
different coding schemes provided by Gils also result in code words that have
different lengths (i.e., n-bit code words where n can vary). Ex. 1017, § 165. As
admitted by the 590 Patent, the longer the length of a code word, the greater the
code word minimum distance, and a POSITA would have naturally understood that
greater error protection should or could have been provided to a digit the greater
the significance a digit has. Ex. 1017, 1165.

In particular, the 590 Patent describes encoding a decimal integer portion 8
using a coding scheme that results in a first code word having a first code word
length, and encoding a decimal fraction portion 7 using a coding scheme that
results in a second code word having a second code word length, where the first
code word is longer than the second code word. Ex. 1001 at 19:43-20:45. When
that upper digit is encoded or converted into a code word having some number of
bits, one of those bits may be the most significant bit. Ex. 1017,166. In order to
achieve error protection such that the upper digit is converted into a code word
whose length is proportional to the digit’s degree of significance, the *590 Patent
describes encoding an upper digit using a 6-bit encoder, and encoding a lower digit
using a 4-bit encoder. 1Id., 20:46-54. The ’590 Patent describes that “the code

word minimum distance between code words can be made larger for code words
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represented by 6 bits... [making it] less susceptible to being mistaken for another
code word than a code word represented by 4 bits.” Id., 21:11-17.

Similarly, Padovani indicates that the DRC message can contain “an
indication of the quality of the forward link channel (e.g., the C/I measurement
itself, the bit-error rate, or the packet-error rate).” Ex. 1009, 10:6-9. An actual C/I
measurement may comprise a value that includes a decimal integer portion and a
decimal fraction portion, e.g., 3.5 dB, 3 being the decimal integer portion and 5
being the decimal fraction portion. Id., 23:34-24:2. Thus, when transmitting
actual C/l measurements, a POSITA would have recognized that the DRC encoder
of Padovani would benefit from the improved error protection provided by Gils.
Ex. 1017, 1 167.

Gils seeks to solve the very same issue set forth in the 590 Patent, and
solves the issue in a very similar way. Ex. 1017, 1 168 For example, by encoding
a data word (in the case of Padovani, the DRC message) having, e.g., a decimal
integer portion and a decimal fraction portion, one or more of Gils’ coding
schemes would afford the decimal integer portion (i.e., a digit having more
significance than the digit representative of the decimal fraction portion) greater
protection. Ex. 1017, §1168. A POSITA would have understood that errors with
the decimal integer portion would be more significant that errors with the decimal

fraction portion. Ex. 1017, 1 168.

-43-



Petition for Inter Partes Review of U.S. Patent No. 6,760,590
(IPR208-01557)

As an example, Gils provides a table of binary optimal LUEP codes having

lengths less than or equal to 15. Ex. 1010, 25; see also Philips Journal, 295-296.
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separation vector
A 32

A 42

A 322

A 52

A 422

A 3222

A62, 154

A 522

A 4222

A 32222
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A 622, C 544

A 5222

A 42222, J 33332
A 322222

AB82, T4

A 722, C 644, G 554
A 6222, C 5444

A 52222, J 44442, B 43333
A 422222, J 333322
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11 A 922, C 844, K, T64
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A 72222, C 64444, G 55444
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Table I: The separation vectors of all binary optimal LUEP codes
of length less than or equal to 15.

Table I of Gils shows a plurality of possible (n,k) coding schemes for
encoding data words represented by k number of bits into sets of possible code
words having n bits. Id.; see also Philips Journal, 295. For example, in the case of

an (8,4) coding scheme, a data word (e.g., decimal integer 3 of Padovani’s C/I
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measurement) represented by 4 bits can be encoded into a code word having a bit
length of 8 and a maximal minimum code word distance (d(n,k)) of 4. Id.; see also
Philips Journal, 295. Likewise, a data word (e.g., decimal fraction 5 of Padovani’s
C/I measurement) represented by 4 bits can be encoded into a code word having a
bit length of 6 and a maximal minimum code word distance of 2 using a (6,4)
coding scheme. 1d.; see also Philips Journal, 295.

A POSITA would have known to select the two coding schemes that could
be used to derive code words for a 4-bit data word. Ex. 1017, 1171. By selecting
an (8,4) coding scheme to encode the digit representing the decimal integer portion
of a C/lI measurement, and a (6,4) coding scheme to encode the digit representing
the decimal fraction portion of the C/I measurement, each of the digits representing
the C/l measurement would have code words whose code word minimum distance
is larger for the decimal integer portion (i.e., upper digit) compared to that of the
decimal fraction portion (i.e., lower digit). Ex. 1017, §171.

As another example, Gils describes coding schemes, such as the (12,4)
coding scheme, where a 4-bit data word could be encoded into at least one
resulting 12-bit code word derived using a K; generator matrix has separation

vectors 7,6,4,4. Ex. 1010, 25; see also Philips Journal, 295..
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n| k|d{n, k) |separation vector
11} & 4 A 622222, J 544442, B 533333
11} 7 3| A 5222222, J 4444222, J 4333322
11| & 2| A 42222222, J 33332222
11| 9 2| A 322227222
12| 2 BlAI1LEZ, 7104, JO6
12| 2 6|4 1022, C 044, E 864, K, 774, K, T66
[12] 4 6 | A 9222, C 8444, [K; T644]
12| 5 4| ABZIE2, O T4444, F 66444, M 55554
12| & 4| A 722222, C 644444, G 554444
12| 7 4 | A 6202222, J 5444422, J 5333332
12| 8 3| A 52222222, J 44442222 J 43333222
12| @ 2| A 422222222, J 333322222
12 | 10 2| A 3222222222
13| 2 8|A122 114, 71086, 198
12| 3 71 A11.22, C10.44, K, 964, E 884, L 866
13 | 4 6| A 10,222, C 9444, L 8644, F 7744, K, 7666
12| 5 51 A 02022, ¢ 84444, K, 76444, L 66664,
H 66555
13| 6 4| A B22222, ' T44444, D 664444, M 555544
13 7 4| AT222222, J 6444442, B 6333333,
J 5544442, K 5444444
13| & 4 | A 62222222, J 54444222, J 53333322
13| @ 3| A 522222223, J 444422222, J 433332222
13 | 10 2144222222222, J 3333222222
13 (11 2| A 32222222222
14| 2 0| A13.2, I124, J11.6, T 10.8
14| 3 B|.A412.22, ¢ 11.44, L 10.64, K, 984, K, 066
14| 4 T|A1L.222, C 10.444, K 9644, L 8844,
L 8666
14| & 6| A 10,2222, € 04444, L 86444, F 77444,
N TEEEE

Table I{continued): The separation vectors of all binary optimal
LUEP codes of length less than or equal to 15,

A POSITA would have understood that an upper digit, e.g., Padovani’s

decimal integer 3, could have been converted into a 2-bit data word, while a lower

digit, e.g., Padovani’s decimal fraction value 5 could have been converted into

another 2-bit data word. Ex. 1017, 173. For example, the decimal integer portion

3 can be represented as two bits “11,” while the decimal fraction portion 5 can be

represented as “10” assuming the fractional value is divided into 4 equal
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guantization steps — decimal fraction 0.0 is represented as “00,” decimal fraction
0.25 1s represented as “01,” decimal fraction 0.5 is represented as “10,” and
decimal fraction 0.75 is represented as “11.” If more bits are available to represent
the decimal fraction values, then the quantization step will be smaller. This type of
quantization is widely used in an analog-to-digital (A/D) conversion, which is
commonly known to any one of ordinary skill in the art. Ex. 1017, 173.

Using the (12,4) coding scheme, as reflected by the corresponding
separation vectors, the upper digit could have been protected with at least a 6 bit
minimum code word distance, i.e., the separation vectors for the two most
significant bits is 7,6. Ex. 1010, 25, 62; Ex. 1017, 173. The lower digit could have
been protected with at least a 4-bit minimum code word distance, i.e., the
separation vectors for the two least significant bits is 4,4. Ex. 1010, 25, 62; EX.
1017, 173.

Thus, based on the teaching set forth by Gils, a POSITA would have known
to encode different portions of a data word in accordance with one or more coding
schemes that result in different code word minimum distances. Ex. 1017, {1 74.
Indeed, Gils describes that “it is natural to give parts of mutually different
importance different protection against errors. This can be done by using
“different coding schemes for the different parts,” albeit a single UEP coding

scheme could also be used depending upon how a POSITA would have wanted to
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implement unequal error protection. Ex. 1010, v; Ex. 1017, § 174; Ex. 1012, 600
Again, See also Sec. VIII.A.3 supra.

Accordingly, Padovani in combination with Gils teaches Claim 1b. Ex.
1017, 1 175.

Claim 1c recites “a transmitter that transmits the encoded information
to a base station apparatus.”

As described with respect to Claim 3c, Padovani teaches a transmitter that
transmits the encoded information to a base station apparatus.

Accordingly, Padovani teaches Claim 1c. Ex. 1017, { 177.

3. Padovani in View of Gils Renders Claim 2 Obvious

Claim 2 recites “the upper digit contains a most significant bit of the
information.”

Padovani teaches that the upper digit contains a most significant bit of the
information.

Padovani describes using a “rate (8,4) CRC block encoder that encodes the
3-bit DRC message into an 8-bit code word. Id., 45:20-22. A POSITA would
have understood that Padovani’s (8,4) CRC block encoder incorporates one bit (in
addition to the 3-bit DRC message) to effectuate the cyclical redundancy check.
Ex. 1017, 1179. A bit refers to a binary digit, e.g., 0 or 1. For a group of n bits, it

Is possible to represent 2" values. Therefore, in the case of a 3-bit word, it is
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possible to represent 22 values. In a binary number, a bit’s value depends on its
position, starting from the right, similar to ones, tens, hundreds, and thousands in a
decimal number. A bit’s value grows by a power of two as it goes from right to
left as shown below.

Binary number 1 1 1

Value 2?2 21 20

For example, a 3-bit representation of the decimal value 5 is 101, a 3-bit
representation of the decimal value 7 is 111. In a 3-bit representation of a value,
the most significant value would be that of 22, in other words, the leftmost bit. As
described above with respect to Claim 1a and 1b, Padovani in combination with
Gils describes encoding, e.g., a decimal integer (the upper digit of the information).
Inasmuch as the decimal integer or upper digit portion of the information is, prior
to encoding, represented as a binary representation, e.g., a 3-bit representation, the
leftmost bit of the 3-bit representation is a most significant bit of the information.
Ex. 1017, 180.

Accordingly, Padovani teaches Claim 2. Ex. 1017, 1 183.

4. Padovani in View of Gils Renders Claim 4 Obvious

Claim 4 recites “the upper digit contains a most significant bit of the

information.”
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As described with respect to Claim 2, Padovani teaches that the upper digit
contains a most significant bit of the information.

Accordingly, Padovani teaches Claim 4. Ex. 1017, { 183.

B.  Padovani in View of Gils Invalidates Claims 5-8

1. Overview of Olofsson

Olofsson was published December 26, 2000 and filed on August 29, 1997
making it prior art under at least 35 U.S.C. § 102 (e). At a high level, Olofsson
discloses a method for selecting a combination of modulation and channel coding
schemes in a digital communication system. Selection of this combination is made
by “select[ing an] optimum RF link by measuring link quality parameters, such as
C/Iratio.” Ex. 1053, Abstract.

Olofsson describes that “depending on the modulation and channel coding
schemes, grades of service deteriorates more rapidly as link quality decreases.” 1d.
at 2:35-39. Accordingly, Olofsson describes that “link adaptation methods, which
provide the ability to dynamically change modulation scheme, channel coding,
and/or the number of used times slots, based on the channel conditions, are used to
balance the user bit rate against link quality. Id., 2:47-51. In particular, Olofsson
describes that “these methods dynamically adapt a system’s combination of
channel coding, modulation, and a number of assignable time slots to achieve

optimum performance over a broad range of C/I conditions.” 1d., 2:51-54. The
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combination of at least channel coding and assigned time slots corresponds to a
downlink channel. Ex. 1017 154. Moreover, Olofsson contemplates that “[t]he
present invention may also be used in CDMS or a hybrid of CODOMA and TDMA
communication systems. Ex. 1053, 6:14-16.

2. Motivation to Combine

As discussed supra Sec. VIII.A.1, Padovani discloses a CDMA system in
which a mobile station transmits a data request message to a base station
containing an indication of the forward link channel quality. See, e.g., Ex. 1009,
Abstract and 9:8-10:6. Moreover, Padovani describes that “[D]ata is partitioned
Into data packets, with each data packet being transmitted over one or more time
slots (or slots),” and that “[a]t each time slot, the base station can direct data
transmission to any mobile station which is in communication with the base
station.” Id., 9:1-4. See, also Id., 6:17-19 describing “[i]t is yet another object of
the present invention to enhance efficiency by allowing the base stations to
transmit data packets to each mobile station for a variable number of time slots.”

Whether Padovani is characterized as being a CDMA system or a hybrid
CDMA system (inasmuch as Padovani transmits data packets over one or more
time slots), Padovani is the type of communications system that a POSITA would
have understood could have been improved by the methods of Olofsson. Ex. 1017

1187. Indeed, both Padovani and Olofsson seek to improve efficiency/achieve
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optimal operation of a digital communications system through at least the
assignment of time slots for data transmission purposes. Ex. 1009, 6:17-19; EX.
1053, 2:51-54; Ex. 1017 1187. Moreover, because Padovani already teaches
measuring the C/I of a forward link/downlink channel (See, e.g., Ex. 1009, 4:44-
56) and Oloffson teaches basing at least channel coding and time slot(s)
assignment on C/I conditions, a POSITA would have been motivated to assign a
downlink channel per the teachings of Oloffson based on the C/I measurements
contemplated by Padovani while relying on the teachings of Gils’ LUEP coding
schemes for encoding the DRC messages of Padovani as previously discussed. EX.
1017, 187.

3. Padovani in View of Gils and Olofsson Renders Claim 5

Obvious

Claim 5 pre recites “A coding and transmission method for use in a
communication system where a base station apparatus assigns a downlink
channel to each of a plurality of communication terminal apparatuses on a
time division basis.”

Padovani teaches a coding and transmission method for use in a
communication system where a base station apparatus assigns a downlink channel
to each of a plurality of communication terminal apparatuses on a time division

basis.
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Padovani describes that “[1]t is an object of the present invention to improve
utilization of the forward and revise link capacity in the data communication
system.” (emphasis added). Ex. 1009, 5:32-33. FIG. 1 of Padovani (reproduced

below) illustrates this communication system.

Padovani’s communication system includes a plurality of communication
terminals, referred to as mobile stations (6). Id., 15:6-16:3. Each cell 2 of the
communication system is serviced by a corresponding base station 4, e.g., “base
station 4a transmits data...to mobile station 61, base station 4b transmits data...to

mobile station 6b [and so on] on the forward link at time slot n. (emphasis
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added). 1d. Additionally, Padovani describes that “Data is partitioned into data
packets, with each data packet being transmitted over one or more time slots (or
slots),” and that “[a]t each time slot, the base station can direct data transmission to
any mobile station which is in communication with the base station.” 1d., 9:1-4.

In order to “improve utilization of the forward and reverse link capacity in
the data communication system,” a mobile station “measures the signal-to-noise
interference ration (C/I) of the forward link signals... at every time slots[sic].” 1d.,
5:32-38. Moreover, “[t]he mobile station transmits to the selected base station on a
dedicated data request (DRC) channel a request for transmission at the highest data
rate which the measured C/I can reliably support.” Id., 5:38-6:3.

Padovani further describes that “[t]he DRC message is provided to DRC
encoder 626, which encodes the message in accordance with a predetermined
coding format,” where “[c]oding of the DRC message is important since the error
probability of the DRC message needs to be sufficiently low because incorrect
forward link data rate determination impacts the system throughput performance.”
(emphasis added). (emphasis added). 1d., 45:15-20.

As noted above supra Sec. VII1.B.2, it would have been obvious for a
POSITA to have combined the teachings of Padovani and Olofsson such that a
base station assigns a downlink channel to each of a plurality of communication

terminal apparatuses on a time division basis.
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Accordingly, Padovani teaches Claim 5pre. Ex. 1017, 1 194.

Claim 5a recites “[wherein said each of a plurality of communication
terminal apparatuses] encodes information that is used for the assignment of
the downlink channel and composed of a plurality of digits including an upper
digit and a lower digit such that the upper digit has a larger code word
minimum distance than the lower digit[.]”

As described above with respect to Claim 5pre, Padovani in combination
with Gils teaches that each of a plurality of communication terminal apparatuses
encodes information used for the assignment of the downlink channel.

Additionally, Padovani in combination with Gils teaches that the
information is composed of a plurality of digits including an upper digit and a
lower digit such that the upper digit has a larger code word minimum distance than
the lower digit.

As described supra Sec. VIII.A.3., it would have been obvious to a POSITA
to have combined Padovani and Gils such that the DRC encoder of Padovani could
be configured to encode the C/I measurement in accordance with one or more of
the coding schemes set forth Gils directed to providing unequal error protection for

portions of a data word. Ex. 1017, 1 197.

-55-



Petition for Inter Partes Review of U.S. Patent No. 6,760,590
(IPR208-01557)

As discussed above with respect to Claim 1b, the *590 Patent describes
encoding different digits of a CIR measurement into code words having different
bit lengths and correspondingly different code word minimum distances.

Similarly, Padovani indicates that the DRC message can contain “an
indication of the quality of the forward link channel (e.g., the C/lI measurement
itself, the bit-error rate, or the packet-error rate).” Ex. 1009, 10:6-9. An actual C/I
measurement may comprise a value that includes a decimal integer portion and a
decimal fraction portion, e.g., 3.5 dB. Id., 23:34-24:2. Thus, when transmitting
actual C/l measurements, a POSITA would have recognized that the DRC encoder
of Padovani would benefit from the improved error protection provided by Gils.
Ex. 1017, 1 199.

Gils seeks to solve the very same issue set forth in the 590 Patent, and
solves the issue in a very similar way. Ex. 1017,  200. For example, by encoding
a data word (in the case of Padovani, the DRC message) that comprises, e.g., a
decimal integer portion and a decimal fraction portion (3 and 5, respectively),
wherein errors with the decimal integer portion would be more significant that
errors with the decimal fraction portion, one or more of Gils’ coding schemes
would afford the decimal integer portion (i.e., a digit having more significance than
the digit representative of the decimal fraction portion) greater protection. EX.

1017, 1 200.
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As an example, Gils provides a table of binary optimal LUEP codes having

lengths less than or equal to 15. Ex. 1010, 25; see also Philips Journal, 295..
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A32
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A 322

A52

A 422

A 3222

A62, 154

A 522

A 4222

A 32222

AT2, 164

A 622, C 544

A 5222

A 42222, J 33332

A 322222

A82, T4

A 722, C 644, G 554

A 6222, C 5444

A 52222, J 44442, B 43333
A 422222, J 333322

A 3222222

A92, 184, 1176

A 822, C 744, L 664

A 7222, C 6444, G 5544
A 62222, C 54444

A 522222, J 444422, J 433332
A 4222222, J 3333222
A 32222222

A10.2, T 94, I86

A 922, C 844, K, 764
A 8222, C T444, F 6644
A 72222, C 64444, G 55444

Table I: The separation vectors of all binary optimal LUEP codes
of length less than or equal to 15.

Table I of Gils shows a plurality of possible (n,k) coding schemes for

encoding data words represented by k number of bits into sets of possible code

words having n bits. Id. For example, in the case of an (8,4) coding scheme, a

data word (e.g., decimal integer 3 of Padovani’s C/I measurement) represented by
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4 bits can be encoded into a code word having a bit length of 8 and a maximal
minimum code word distance (d(n,k)) of 4. 1d.; see also Philips Journal, 295.
Likewise, a data word (e.g., decimal fraction 5 of Padovani’s C/I measurement)
represented by 4 bits can be encoded into a code word having a bit length of 6 and
a maximal minimum code word distance of 2 using a (6,4) coding scheme. Id.; see
also Philips Journal, 295.

A POSITA would have known to select the two coding schemes that could
be used to derive code words for a 4-bit data word. Ex. 1017, §202. By selecting
an (8,4) coding scheme to encode the digit representing the decimal integer portion
of a C/lI measurement, and a (6,4) coding scheme to encode the digit representing
the decimal fraction portion of the C/I measurement, each of the digits representing
the C/l measurement would have code words whose code word minimum distance
is larger for the decimal integer portion (i.e., upper digit) compared to that of the
decimal fraction portion (i.e., lower digit). Ex. 1017, § 203.

Thus, based on the teaching set forth by Gils, a POSITA would have known
to encode different portions of a data word in accordance with coding schemes that
result in different code word minimum distances. Ex. 1017, 1 204. Indeed, Gils
describes that “it is natural to give parts of mutually different importance different
protection against errors. This can be done by using “different coding schemes for

the different parts,” albeit a single UEP coding scheme could also be used
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depending upon how a POSITA would have wanted to implement unequal error
protection. Ex. 1010, v; Ex. 1017, 1 204; Ex. 1012, 600. Again, see also Sec.
VIII.A.3 supra.

Accordingly, Padovani in combination with Gils teaches Claim 5a. EX.
1017, 1 205.

Claim 5b recites “[wherein said each of a plurality of communication
terminal apparatuses] transmits the encoded information to said base station
apparatus.”

As described above with respect to Claim 3c, Padovani teaches a
communication terminal apparatus that comprises a transmitter that transmits the
encoded information to a base station apparatus. A POSITA would have
understood that each communication terminal apparatus (or mobile station as
described in Padovani) transmits the encoded information (DRC message) to an
appropriate base station. Ex. 1009, FIG. 1, 12:5-11.

Accordingly, Padovani teaches Claim 5b. Ex. 1017, { 209.

4. Padovani in View of Gils and Olofsson Renders Claim 6

Obvious
Claim 6 recites “the upper digit contains a most significant bit of the

information.”
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As described with respect to Claim 2, Padovani teaches that the upper digit
contains a most significant bit of the information.
Accordingly, Padovani teaches Claim 6. Ex. 1017, { 211.

5. Padovani in View of Gils and Olofsson Renders Claim 7

Obvious

Claim 7 pre recites “[a] coding and transmission method for use in a
communication system where a base station apparatus assigns a downlink
channel to each of a plurality of communication terminal apparatuses on a
time division basis.”

As described with respect to Claim 5pre, Padovani in combination with
Olofsson teaches a coding and transmission method for use in a communication
system where a base station apparatus assigns a downlink channel to each of a
plurality of communication terminal apparatuses on a time division basis.

Accordingly, Padovani teaches Claim 7pre. Ex. 1017,  213.

Claim 7a recites “[wherein said each of a plurality of communication
terminal apparatuses] encodes information that is used for the assignment of
the downlink channel and composed of a plurality of digits including an upper
digit and a lower digit such that the upper digit is assigned a larger number of

bits than the lower digit[.]”
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As discussed above regarding Claim 7pre, Padovani teaches that each of
plurality of communication terminal apparatuses encodes information used for the
assignment of the downlink channel.

Padovani in combination with Gils teaches that encoded information is
composed of a plurality of digits including an upper digit and a lower digit such
that the upper digit is assigned a larger number of bits than the lower digit.

As described supra Sec. VIIIL.A.3., it would have been obvious to a POSITA
to have combined Padovani and Gils such that the DRC encoder of Padovani could
be configured to encode the C/I measurement in accordance with one or more of
the coding schemes set forth Gils directed to providing unequal error protection for
portions of a data word. Ex. 1017, | 216.

As discussed above with respect to Claim 1b, the *590 Patent describes
encoding different digits of a CIR measurement into code words having different
bit lengths and correspondingly different code word minimum distances.

Similarly, Padovani indicates that the DRC message can contain “an
indication of the quality of the forward link channel (e.g., the C/I measurement
itself, the bit-error rate, or the packet-error rate).” Ex. 1009, 10:6-9. An actual C/I
measurement may comprise a value that includes a decimal integer portion and a
decimal fraction portion, e.g., 3.5 dB. 1d., 23:34-24:2. Thus, when transmitting

actual C/I measurements, a POSITA would have recognized that the DRC encoder
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of Padovani would benefit from the improved error protection provided by Gils.
Ex. 1017, § 218.

Gils seeks to solve the very same issue set forth in the 590 Patent, and
solves the issue in a very similar way. Ex. 1017, {, 219. For example, by encoding
a data word (in the case of Padovani, the DRC message) that comprises, e.g., a
decimal integer portion and a decimal fraction portion (3 and 5, respectively),
wherein errors with the decimal integer portion would be more significant that
errors with the decimal fraction portion, one or more of Gils’ coding schemes
would afford the decimal integer portion (i.e., a digit having more significance than
the digit representative of the decimal fraction portion) greater protection. EX.
1017, 1 219.

As an example, Gils provides a table of binary optimal LUEP codes having

lengths less than or equal to 15. Ex. 1010, 25; see also Philips Journal, 295..
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of length less than or equal to 15.

(IPR208-01557)

Table I of Gils shows a plurality of possible (n,k) coding schemes for

encoding data words represented by k number of bits into sets of possible code

words having n bits. Id. For example, in the case of an (8,4) coding scheme, a

data word (e.g., decimal integer 3 of Padovani’s C/I measurement) represented by

4 bits can be encoded into a code word having a bit length of 8. 1d. Because use

of the (8,4) coding scheme results in an 8-bit code word, a POSITA would have
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understood this to be assigning 8 bits to the upper digit 3. Ex. 1017, { 221.
Likewise, a data word (e.g., decimal fraction 5 of Padovani’s C/I measurement)
represented by 4 bits can be encoded into a code word having a bit length of 6
using a (6,4) coding scheme. Id. Because use of the (6,4) coding scheme results in
a 6-bit code word, a POSITA would have understood this to be assigning 6 bits to
the lower digit 5. And 8 being larger than 6, a larger number of bits is assigned to
the upper digit.

A POSITA would have known to select the two coding schemes that could
be used to derive code words for a 4-bit data word. Ex. 1017, §222. By selecting
an (8,4) coding scheme to encode the digit representing the decimal integer portion
of a C/I measurement, and a (6,4) coding scheme to encode the digit representing
the decimal fraction portion of the C/I measurement, each of the digits representing
the C/l measurement would have code words whose code word minimum distance
Is larger for the decimal integer portion (i.e., upper digit) compared to that of the
decimal fraction portion (i.e., lower digit). Ex. 1017, § 222.

Thus, based on the teaching set forth by Gils, a POSITA would have known
to encode different portions of data to be encoded in accordance with coding
schemes that result in different code word minimum distances. Ex. 1017, § 223.
Indeed, Gils describes that “it is natural to give parts of mutually different

importance different protection against errors. This can be done by using
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“different coding schemes for the different parts,” albeit a single UEP coding
scheme could also be used depending upon how a POSITA would have wanted to
implement unequal error protection. Ex. 1010, v; Ex. 1017,  223; Ex. 1012, 600.
Again, see also Sec. VIII.A.3 supra.

Accordingly, Padovani in combination with Gils teaches Claim 7a. EX.
1017, 1 224.

Claim 7b recites “[wherein said each of a plurality of communication
terminal apparatuses] transmits the encoded information to said base station
apparatus.”

As described with respect to Claim 1c, Padovani teaches that each
communication terminal apparatus comprises a transmitter that transmits the
encoded information to said base station apparatus.

Accordingly, Padovani teaches Claim 7b. Ex. 1017, | 226.

6. Padovani in View of Gils and Olofsson Renders Claim 8

Obvious
Claim 8 recites “the upper digit contains a most significant bit of the
information.”
As described with respect to Claim 2, Padovani teaches that the upper digit
contains a most significant bit of the information.

Accordingly, Padovani teaches Claim 8. Ex. 1017, { 228.
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IX. CONCLUSION
Based on the foregoing, Petitioners respectfully request that a Trial be
instituted and that the IPR Claims be canceled as unpatentable.

Respectfully submitted,

Dated: August 22, 2018 /Stephen S. Korniczky/
Stephen S. Korniczky (Reg. No. 34,853)
SHEPPARD MULLIN RICHTER &
HAMPTON LLP
12275 El Camino Real, Suite 200
San Diego, CA 92130
Tel.: (858) 720-8900
Fax: (858) 509-3691
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