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I, Paul Min, declare:

I. INTRODUCTION

1. My name is Paul S. Min, Ph.D. I have been retained as a technical 

expert and submit this declaration on behalf of HTC Corporation and HTC 

America, Inc. (collectively, “Petitioners” or “HTC”), which I understand are 

challenging the validity of claims 1-4 (“the challenged claims”) of U.S. Patent No. 

7,206,587 (“the ʼ587 patent”) in a petition for inter partes review.

2. I have no financial interest in or affiliation with the Petitioners or the 

Patent Owner, which I understand is INVT SPE LLC.  My compensation does not 

depend upon the outcome of, or my testimony in, this inter partes review 

proceeding or any litigation proceedings.

3. I have been asked to provide an opinion on the validity of the 

challenged claims. In my opinion, for the reasons in the following sections, the 

challenged claims are invalid on the following ground:

(1) Claims 1- 4 are obvious under 35 U.S.C. § 103 by Padovani 

(PCT Application No. PCT/US98/23428) in view of Gils (W. 

van Gils, “Design of error-control coding schemes for three 

problems of noisy information transmission, storage and 

processing,” Ph.D. dissertation, Eindhoven Univ. of 

Technology, Eindhoven, the Netherlands, 1988).
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4. (2) Claims 5-8 are obvious under 35 U.S.C. § 103 by Padovani (PCT 

Application No. PCT/US98/23428) in view of Gils (W. van Gils, “Design of error-

control coding schemes for three problems of noisy information transmission, 

storage and processing,” Ph.D. dissertation, Eindhoven Univ. of Technology, 

Eindhoven, the Netherlands, 1988), and further in view of Olofsson et al. (US 

Patent No. 6,167,031).

5. I have been informed, and agree after reviewing Exhibits 1024-1052, 

that W. van Gils, “Design of error-control coding schemes for three problems of 

noisy information transmission, storage and processing,” Ph.D. dissertation, 

Eindhoven Univ. of Technology, Eindhoven, the Netherlands, 1988 (“Gils”) was 

available to members of the general public, including interested members of the 

public, without restriction as of January 6, 1988, was catalogued by no later than 

March 1998, and widely disseminated to other libraries by at least 1993.

II. BACKGROUND/QUALIFICATIONS 

6. Appendix A to this declaration is my curriculum vitae, which sets 

forth my qualifications.

7. I received a B.S. degree in Electrical Engineering in 1982, an M.S. 

degree in Electrical Engineering in 1984, and a Ph.D. degree in Electrical 

Engineering in 1987 from the University of Michigan in Ann Arbor. I received 

several academic honors, including my B.S. degree with honors, a best graduate 
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student award and a best teaching assistant award during my M.S. study, and a best 

paper award from a major international conference for reporting results from my 

Ph.D. thesis. 

8. After receiving my Ph.D., I worked at Bellcore in New Jersey from 

August 1987 until August 1990. At Bellcore, I was responsible for evolving the 

public switched telephone network (POTS) into a multi-services voice and data 

network that incorporated packet switches, optical technologies, and wireless 

technologies.

9. In September 1990, I joined the faculty at Washington University in

St. Louis. In July 1996, I was promoted to an Associate Professor of Electrical 

Engineering with tenure. I am currently a Senior Professor at Washington 

University of the Electrical and Systems Engineering. I have also served as the 

Chair of the Graduate Curriculum (2000-2002) and the Chair of the Undergraduate 

Curriculum (2011-2014) for the Electrical and Systems Engineering department.

10. At Washington University, I have conducted research in 

communication, computing, and related electronic hardware and software. My 

research group has pioneered a new paradigm for designing electronic circuits that 

can alleviate the speed and performance mismatch against optical technology. I

have received several grants from the U.S. Federal Agencies, including the 

National Science Foundation and the Defense Advanced Research Project Agency, 
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and numerous contracts from companies and organizations around the world. 

Specifically related to the technology matters in this Investigation, I have 

researched a variety of wireless communication technologies, including CDMA, 

WCDMA, OFDM, FDD, SC-FDMA, and TDD. I have an extensive background 

and experience in each of these technologies. 

11. As a faculty member at Washington University, I have taught a 

number of courses in electronics, communication, and computing at both the 

undergraduate and graduate levels. For example, I have taught communication 

theory (Washington University ESE 471), transmission and multiplexing

(Washington University ESE 571), and signaling and control of communication 

networks (Washington University ESE 572).

12. I have supervised nearly 100 graduate students, 12 of whom received 

a doctoral degree under my guidance. A number of doctoral theses that I have 

supervised relate specifically to wireless cellular communication involving base 

station and mobile terminals such as smart phones operating under the WCDMA 

and LTE standards. In particular, my students and I have published a number of 

peer-reviewed articles on resource allocation, scheduling, modulation, mobility 

management, power control, and multiplexing. Several of these articles received 

accolades in the field. For example, in 2011, we received a best paper award in 3G 
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WCDMA-related mobility and resource management at the prestigious Mobility 

2011 international conference.

13. In addition to my responsibilities as a university faculty member, I 

have founded two companies. In May 1997, I founded MinMax Technologies, Inc., 

a fabless semiconductor company that developed switch fabric integrated circuit 

chips for the Internet. In March 1999, I founded Erlang Technology, Inc., a fabless 

semiconductor company that focused on the design and development of integrated 

circuit chips and software for the Internet. One of Erlang’s products received a best 

product of the year award in 2004 from a major trade journal for the electronics 

industry.

14. Outside my own start-up companies, I have also served in various 

technology and business advisor roles for other companies and organizations 

around the world. I was the main technical author for one of two winning proposals

to the Korean government for CDMA wireless service licenses (1996). I was 

responsible for designing a commercial scale IS-95 CDMA cellular network, 

which I understand to be one of the earliest such networks deployed in the world. I

worked with numerous engineers and scientists around the world to implement this 

commercial-scale cellular network before IS-95 CDMA was widely accepted. This 

provided me with extensive insight into various components of CDMA technology, 

which by and large are used in WCDMA network. I have also been involved in a 
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semiconductor company that specializes in semiconductor memories such as flash 

EEPROMs as a board member and as a technical advisor (2007-2011).

15. I am a named inventor on nine U.S. patents, many of which are 

directly related to resource allocation, packet processing, and network designing. I 

have extensively published technical papers in international conferences and 

journals, technical memoranda and reports, and given a number of seminars and 

invited talks. Many of these papers are specifically within the context of the 3GPP 

standard, which is the preeminent governing standard for the cellular 

communication around the world. I have organized several international 

conferences and served as an international journal editor.

16. I am a member of and have been actively involved in a number of 

professional organizations. For example, I have served as the Chair of the Saint 

Louis Section of the IEEE with more than 3,000 members (2014), and a member of 

the Eta Kappa Nu Honor Society for electrical engineers. I have also been an

Ambassador of the McDonnell International Scholars Academy (2007-2013).

17. In my 30+ years of experience with telecommunications technology, I 

have acquired significant knowledge about telecommunications systems industry 

standards, standard setting organizations such as 3GPP, and the rules and 

document policies that those organizations have in place to develop industry 

standards.

IPR2018-1557 
HTC EX1017, Page 8



-8-

18. Further experience and a complete list of my publications are 

presented in my curriculum vitae, which is being submitted with this declaration as 

Appendix A.

19. Based on my above-described 3 decades of experience in

communications technologies, and the acceptance of my publications and 

professional recognition by societies in my field, I believe that I am qualified to be 

an expert in wireless and mobile communications.

III. MATERIALS CONSIDERED

20. Appendix B to this declaration lists materials that I have considered in 

rendering the opinions that I express in this declaration. In forming my opinions, I 

have also relied on my experience and education.

IV. UNDERSTANDING OF THE LAW

21. I am not an attorney. I offer no opinions on the law. But counsel has 

informed me of legal standards that apply to the issue of patent validity. I have 

applied these standards in arriving at my conclusions.

22. I understand that in an inter partes review the petitioner has the burden 

of proving a proposition of unpatentability by a preponderance of the evidence. I 

understand this standard is different from the standard that applies in a district 

court, where I understand a challenger bears the burden of proving invalidity by 

clear and convincing evidence.
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23. I understand that a patent claim is invalid based on anticipation if a 

single prior art reference discloses all of the features of that claim, and does so in a 

way that enables one of ordinary skill in the art to make and use the invention.

24. Each of the claim features may be expressly or inherently present in 

the prior art reference. I understand that if the prior art necessarily functions in 

accordance with, or includes a claim’s feature, then that prior art inherently 

discloses that feature. I have relied on this understanding in expressing the 

opinions set forth below.

25. I understand that a prior art reference describes the claimed invention 

if it either expressly or inherently describes each and every feature set forth in the 

claim; i.e., in determining whether a single item of prior art anticipates a patent 

claim, one should take into consideration not only what is expressly disclosed in 

that item, but also what is inherently present as a natural result of the practice of 

the system or method disclosed in that item.

26. I understand that to establish inherency, the evidence must make clear 

that the missing descriptive matter is necessarily present in the item of prior art and 

hat it would be so recognized by persons of ordinary skill in the art. I also 

understand that prior art use of the claimed patented invention that was accidental, 

unrecognized, or unappreciated at the time of filing can still be an invalidating 

anticipation.
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27. I understand that although multiple prior art references may not be 

combined to show anticipation, additional references may be used to interpret the 

allegedly anticipating reference and shed light on what it would have meant to 

those skilled in the art at the time of the invention. These additional references 

must make it clear that the missing descriptive matter in the patent claim is 

necessarily present in the allegedly anticipating reference, and that it would be so 

recognized by persons of ordinary skill in the art.

28. I understand that a patent may not be valid even though the invention 

is not identically disclosed or described in the prior art if the differences between 

the subject matter sought to be patented and the prior art are such that the subject 

matter as a whole would have been obvious to a person having ordinary skill in the

art in the relevant subject matter at the time the invention was made.

29. To determine if a claim is obvious, the following factors should be 

considered: (1) the level of ordinary skill in the art at the time the invention was 

made; (2) the scope and content of the prior art; (3) the differences between the 

claimed invention and the prior art; and (4) secondary considerations, including 

evidence of commercial success, long-felt but unsolved need, unsuccessful 

attempts by others, copying of the claimed invention, unexpected and superior 

results, acceptance and praise by others, independent invention by others, and the 

like.
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30. For example, I understand that the combination of familiar elements 

according to known methods is likely to be obvious when it does no more than

yield predictable results. I also understand that an obviousness analysis need not 

seek out precise teachings directed to the specific subject matter of the challenged 

claim because a court can take account of the inferences and/or creative steps that a 

person of ordinary skill in the art would employ.

31. I understand that the obviousness determination of an invention turns 

on whether a hypothetical person with ordinary skill and full knowledge of all the 

pertinent prior art, when faced with the problem to which the claimed invention is 

addressed, would be led naturally to the solution adopted in the claimed invention 

or would naturally view that solution as an available alternative. Facts to be 

evaluated in this analysis include:

The scope and contents of the prior art;

Differences between the prior art and the claims at issue;

The level of ordinary skill in the pertinent art; and

Evidence of objective factors suggesting or negating obviousness.

32. I understand that the following rationales may be used to determine 

whether a piece of prior art can be combined with other prior art or with other 

information within the knowledge of one of ordinary skill in the art:
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Combining prior art elements according to known methods to yield 

predictable results;

Simple substitution of one known element for another to obtain 

predictable results;

Use of known techniques to improve similar devices (methods, or 

products) in the same way;

Applying a known technique to a known device (method, or product) 

ready for improvement to yield predictable results;

“Obvious to try” - choosing from a finite number of identified, 

predictable solutions, with a reasonable expectation of success;

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 would have been predictable to one 

of ordinary skill in the art; or

Some teaching, suggestion, or motivation in the prior art that would have 

led one of ordinary skill to modify the prior art reference or to combine 

prior art reference teachings to arrive at the claimed invention.

33. I understand that when a work is available in one field of endeavor, 

design incentives and/or other market forces, for example, can prompt variations of

it, either in the same field or a different one. Moreover, if a person of ordinary skill 
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can implement a predictable variation, I understand that that likely bars its 

patentability.

34. I understand that obviousness must be tested as of the time the 

invention was made. I understand that the test for obviousness is what the 

combined teachings of the prior art references would have suggested, disclosed, or 

taught to one of ordinary skill in the art. In particular, it is my understanding that a 

patent claim is invalid based upon obviousness if it does nothing more than 

combine familiar elements from one or more prior art references or products 

according to known methods to yield predictable results. For example, I understand 

that where a technique has been used to improve one device, and a person of 

ordinary skill in the art would have recognized that it would improve similar 

devices in the same way, using that technique is obvious. I understand that 

obviousness can be proved by showing that a combination of elements was 

obvious to try, i.e.: that it does no more than yield predictable results; implements a 

predictable variation; is no more than the predictable use of prior art elements 

according to their established functions; or when there is design need or market

pressure to solve a problem and there are a finite number of identified, predictable 

solutions. I have been further informed that when a patent claim simply arranges 

old elements with each element performing the same function it had been known to 
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perform and yields results no more than one would expect from such an 

arrangement, the combination is obvious.

35. I understand that another factor to be considered is common sense.  

For example, I understand that common sense teaches that familiar items may have 

obvious uses beyond their primary purposes, and, in many cases, a person of 

ordinary skill will be able to fit the teachings of multiple patents together like 

pieces of a puzzle.

36. I understand that the Supreme Court articulated additional guidance 

for obviousness in its KSR decision. My understanding is that the Supreme Court 

said that technical people of ordinary skill look for guidance in other solutions to 

problems of a similar nature, and that the obviousness inquiry must track reality, 

and not legal fictions. I have relied on these understandings in expressing the 

opinions set forth below.

37. I understand that a new use of an old product or material cannot be 

claimed as a new product; the apparatus or system itself is old and cannot be 

patented. I further understand that, in general, merely discovering and claiming a 

new benefit to an old process cannot render the process newly patentable.

V. DOCUMENTS AND MATERIALS CONSIDERED
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38. Appendix B to this declaration lists materials that I have considered in 

rendering the opinions that I express in this declaration. In forming my opinions, I 

have also relied on my experience and education.

VI. OVERVIEW OF THE ’590 PATENT

39. 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.  Id.

40. 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.,

1:30-31.  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 

IPR2018-1557 
HTC EX1017, Page 16



-16-

of its respective, selected communication mode by transmitting a data rate control 

(DRC) signal to the BS. Id.

41. 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.  Id., 1:57-62.  

42. 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.

43. 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.  Id., 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, 
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the allocated communication resources go unused, resulting in reduced downlink 

throughput.  Id.

44. 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 

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

(reproduced below).
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45. 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.  Id.,

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.

46. The ’590 Patent describes still another embodiment (referred to as 

Embodiment 6), in which a communication terminal may transmit with less 

susceptibility to errors in the propagation path in proportion to information for 

which the amount of change regarding CIR information is large.  Id., 19:35-43.  
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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.  Id.,

19:53-58.

47. 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 

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 
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CIR value being 10 bits.  Id., 20:46-54, 21:7-10.  Because the number of different 

code words that can be represented with 6 bits is 26 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.  Id., 21:20-33.

48. 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).  

49. As demonstrated in detail below, these claimed UEP coding schemes 

were well known in the art, before the earliest claimed priority date of the ’590

Patent.  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 

IPR2018-1557 
HTC EX1017, Page 21



-21-

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.  

VII. CHALLENGED CLAIMS OF THE ’590 PATENT

50. I understand that Petitioner is challenging the validity of claims 1-8 of 

the ʼ590 patent in this proceeding. Those claims follow.

1. A communication terminal apparatus comprising:
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;

a coder that encodes the information such that the 
upper digit has a larger code word minimum distance 
than the lower digit; and

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

2. The communication terminal apparatus according 
to claim 1, wherein: the upper digit contains a most 
significant bit of the information.

3. A communication terminal apparatus comprising:
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;

a coder that encodes the information such that the 
upper digit is assigned a larger number of bits than the 
lower digit; and
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a transmitter that transmits the encoded 
information to a base station apparatus.

4. The communication terminal apparatus according 
to claim 3, wherein: the upper digit contains a most 
significant bit of the information.

5. 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, 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; and

transmits the encoded information to said base 
station apparatus.

6. The coding and transmission method according to 
claim 5, wherein: the upper digit contains a most 
significant bit of the information.

7. 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, 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; and
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transmits the encoded information to said base 
station apparatus.

8. The coding and transmission method according to 
claim 7, wherein: the upper digit contains a most 
significant bit of the information.

VIII. EFFECTIVE FILING DATE OF THE ’590 PATENT

51. I understand that 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. The earliest claimed priority date of the ’590 patent is August 2, 2000. Id.,

134-135.

IX. PERSON OF ORDINARY SKILL IN THE ART (“POSITA”)

52. As discussed above, I have been advised that the claims of a patent are 

reviewed from the point of view of a person of ordinary skill in the art.

53. The person of ordinary skill in the art of the subject matter of the ’590 

patent at the time of the alleged invention would have had at least 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.  This represents the level of skill a person of 

ordinary skill in the art would have possessed on August 2, 2000, the alleged 

priority date of the ’590 Patent.  Such a person would have had the capability of 
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understanding the scientific and engineering principles applicable to the pertinent 

art.  

54. This opinion is based on my understanding of the state of the art at the 

priority date of the’590 patent, the typical education level of the workers in the 

field of the ’590 patent, and the sophistication of the related technology. 

Personally, I have trained and hired a number of such persons in my professional 

effort, both as an academic professor and as an entrepreneur who managed 

companies in the related field.  

X. TECHNOLOGY BACKGROUND

55. To aid the discussions presented in this declaration, I provided a brief 

technology background below.

A. Wireless Cellular Networks

56. The technology at issue for the ’590 patent relates to mobile 

communication systems, in particular cellular wireless communication systems.  

Wireless telephones, more commonly known as cell phones or mobile phones, are 

the most ubiquitous form of mobile communication system today.  In the ’590 

patent, the mobile devices are referred to as the user equipment or the UE, 

borrowing this terminology from the 3rd Generation Partnership Project (“3GPP”) 

organization, which is the preeminent standard governing body for the wireless 

cellular industry around the world.  The subscribers of the cellular communication 
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systems use the mobile phones or the UEs that communicate with cell towers by 

transmitting and receiving signals at a radio frequency (“RF”).   

57. There are various forms of wireless networks, such as paging 

networks (e.g., Skytel network), cellular networks (e.g., AT&T and Verizon 

networks), and wireless LANs (e.g., WiFi).  Certain types of wireless networks, 

with which the 590 patent is concerned, are those owned and operated by service 

providers such as AT&T and Verizon, who in exchange for providing access to 

their networks, charge and collect usage fees from the subscribers.  While the 

specifics regarding architecture and technology can vary, the wireless networks 

owned and operated by service providers consist of a wireless portion and a wired 

portion, as depicted in the figure below. 

58. With reference to the above illustration, the “base station,” more 

commonly known as a cell tower, communicates with the “mobile devices” 
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wirelessly by transmitting and receiving the RF signals, which gives the “wireless” 

portion to the name wireless networks.  This wireless portion is referred to as the 

radio access network (or “RAN”).  

59. In the illustration shown above, there are two types of wireless 

communications:  the communications from a base station to the mobile device, 

and the communications from the mobile device to a base station.  The 

communications from the base station to the mobile device are referred to as the 

downlink communications or the forward link communication, and the 

communications from the mobile devices to the base station are referred to as the 

uplink communications or the reverse link communication.  In both downlink 

communications and uplink communications, a wireless mobile device utilizes a 

transmitter and receiver to send and receive RF signals containing data and control 

information.

60. Radio access networks are telecommunications systems, which 

provide services, including voice calls, video, Internet access, and more, to mobile 

devices such as cell phones (also called user equipment, UE, mobile terminals, 

mobile stations or terminals) through transmission of data over radio frequencies.  

Radio access networks operate through a variety of radio access technologies 

(“RATs”), which are standardized through standard-setting organizations such as 

ETSI (European Telecommunications Standards Institute – www.etsi.org) and 
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3GPP (3rd Generation Partnership Project – www.3gpp.org).  Typically, a radio 

access network architecture involves a mobile device or UE, which connects via 

radio bearers to/from a base station, for access to/from a network providing data 

and/or voice communications.  

61. To this date, 3GPP has published numerous standard documents for 

various RATs.   The following is a figure from a 3GPP website, which shows 

various generations of the RATS governed by 3GPP.

62. (Downloaded from http://www.3gpp.org/about-3gpp on August 8, 

2018.)

63. The above figure shows that 3GPP first published the Release 99 

standard, which is based on the W-CDMA (“Wideband- Code-Division Multiple 

Access”) radio access technology, and is synonymously known as the UMTS 
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(“Universal Mobile Telecommunications Service”).  The cellular networks based 

on the UMTS or the W-CDMA standard are commonly known as the 3G networks. 

With regard to the Release 99 standard, 3GPP states that “[t]he first Release of the 

third generation specifications was essentially a consolidation of the underlying 

GSM specifications and the development of the new UTRAN radio access 

network.  The foundations were laid for future high-speed traffic transfer in both 

circuit switched and packet switched modes.” 

(http://www.3gpp.org/specifications/3GPP releases/77-release-1999.) 

64. The UMTS network architecture can be broken down into two basic 

networks: the UMTS terrestrial Radio Access Network (“UTRAN”), which 

provided the functionality allowing radio transmission of information to and from 

mobile terminals; and the Core Network that connects the UTRAN to the rest of 

the public land-based network, and controls various service and mobility related 

functions for the UTRAN.  

65. Following Release 99, 3GPP has published 3GPP releases 4, 5, 6, and 

7, which improved different aspects of the original UMTS standard in Release 99.  

This included the addition of so-called High Speed Uplink Packet Access 

(“HSUPA”) in release 6.  HSUPA was designed to increase uplink packet data rate 

transmission in a 3G/UMTS system.
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66. After various 3GPP releases of the UMTS standard were published, 

3GPP began work on evolving the existing UTRAN standard, which became 

known as the “Evolved UTRAN” (or E-UTRAN) standard.  The E-UTRAN 

standard is intended to increase service provisioning and simplify network 

architecture, among other goals.  Today, the E-UTRAN RAT is commonly known 

as the Long Term Evolution (or “LTE”).  Release 8 was the first release of what is 

known as the LTE standard.  LTE is considered a fourth generation (“4G”) 

technology, and a cellular system that implements features of 3GPP release 8 and 

later 3GPP releases are known as a 4G/LTE system.

B. Channel Quality

67. In communication theory, a “channel” is a medium of communication.  

Since any communication involves at least two distinct entities (e.g., a sender and a 

receiver), a medium between them comprises some distance, which can be very 

small (e.g., inches) or can be very large (e.g., thousands of miles).  No matter what 

the actual distance between the communicating parties, the signals carrying the 

information associated with the communication are attenuated while traversing 

over the channel.  Moreover, the communication channels are susceptible to 

interferences coming from other signal sources (e.g., different communicating 

parties) and noises (i.e., unpredictable electrical signals from natural causes).  
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Together, there is a limit as to how much of the information can be reliably 

transmitted over a given channel.

68. A classical textbook titled “Communication Systems” by A. Bruce 

Carlson was published in 1968 (“Carlson”) (Ex.1055).  In fact, as an Electrical 

Engineering undergraduate student at the University of Michigan in Ann Arbor,  I 

learned the fundamentals of the communication theory from Carlson.

69. In Carlson, referring to Claude Shannon, a pioneer in the modern 

communication theory, “Shannon’s work is more nearly akin to what we think of 

as communication, where signal processing can talk place at both transmitter and 

receiver.” (Ex.1055 at 341.)  Carlson acknowledges that “Shannon’s approach was 

soon rechristened information theory.” (Ex.1055 at 341.)  

70. Carlson formalizes the fundamental theorem of information theory, as 

follows. Given an information source and a communication channel, there exists a 

coding technique such that the information can be transmitted over the channel at 

any rate less than the channel capacity and with arbitrarily small frequency of 

errors despite the presence of noise. (Ex.1055 at 341.)  

71. Applying Shannon’s theorem to an ideal communication system, 

Carlson illustrates that “[a] communication system capable of transmitting without 

errors at a rate of Blog(1 + S/N) bits/s, where B and S/N are the channel 

parameters, is called an ideal system.” (Ex.1055 at 357.)   In this equation, channel 
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parameter, B, is the bandwidth of the channel in hertz, and channel parameter, S/N, 

is the ratio of the signal power to the noise power in the channel (or simply the 

signal to noise ratio).

72. This equation specifies the maximum data bit rate that the information 

can be transmitted and received across the channel without errors.  Formally, 

equation “C = B log (1 + S/N) bits/s” is frequently referred to as Shannon’s 

Channel Capacity Theorem, whereby parameter C is the maximum data bit rate 

that the information can be transmitted and received across the channel without 

errors.

73. From Shannon’s Channel Capacity Theorem, for a given channel with 

a fixed bandwidth B, the channel capacity C is a function of the signal to noise 

ratio, S/N, in the channel.  As such, the quality of a channel is determined by the 

signal to noise ratio, S/N – the higher the value of S/N, the higher the data bit rate,  

C bits/sec, that the information can be transmitted and received without error.

74. In the context of the’590 Patent, the communication channel is a 

wireless medium, as the’590 Patent relates to radio-frequency communications.  

(Ex. 1001 at 2:37-43.)  The signal to noise ratio, with which the ’590 Patent is 

concerned, is the CIR, which stands for the carrier to interference ratio. (Ex. 1001 

at 1:28-41.)

C. Error Correction Coding (ECC)
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75. Carlson explains that “[i]n a nutshell, error-control coding is the 

calculated use of redundancy. Taking a hint from information theory, one 

systematically adds extra digits to the transmitted message, digits which 

themselves convey no information but make it possible for the receiver to detect or 

even correct errors in the information-bearing digits. Theoretically, near-errorless 

transmission is possible; more practically, there is the inevitable trade-off between 

transmission reliability, efficiency, and complexity of terminal equipment. 

Reflecting this factor, a multitude of error-detecting and error-correcting codes 

have been devised to suit various applications.” (Ex.1055 at 406.)

76. Carlson further explains that “consider a repeated code in which each

binary message digit is repeated three times-roughly analogous to repeating your 

words when you are trying to talk to someone on the other side of a noisy room. 

The allowed code words are then 000 and 111, so any other received work such as 

101 clearly indicates the presence of errors. To correct single errors, one might use 

a majority-rule decision and the following decoding table:” (Ex. 1055 at 407.)
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77. The example above from Carlson is an error correcting code that can 

correct a single bit error.  For example, if one bit of information “1” needs be 

transmitted, then this information bit “1” is encoded into code word “111,” which 

repeats the information bit “1” three times.  Code word “111” is transmitted over a 

channel.  The above decoding table from Carlson shows that if the three received 

bits at the receiver is any of “111,” “110,” “101,” and “011,” the received bits are 

decoded into information bit “1.”  As such, up to any one bit of error in the 

received bits can be corrected and the information bit is decoded correctly.

78. If, however, when code word “111” is transmitted, two bits of this 

codeword is corrupted by noise and the receiver receives three bits, for example, 

“100.”  In this case, last two bits of the transmitted code word “111” are changed

from “1” to “0.”  According to the decoding table above, the received bits “100” 

are now decoded into “0.”  Thus, there is a maximum number of errors that this 

error correcting code can correct.

79. Carlson illustrates that “the difference between any two binary words 

is measured in terms of the Hamming distance d, defined simply as the number of 

places in which the words have different digits; thus, it takes d errors (in the right 

places) to change one word into the other.” (Ex.1055 at 407.)  In the example 

above, the Hamming distance between the two code words “000” and “111” is 3.  
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In the context of 90the’590 Patent, the Hamming distance is the “code word 

distance.” (Ex. 1001 at 10:62-65.)  

80. Carlson further explains that “code that detects up to K errors per

word or corrects up to K errors per word must consist of code words having

an assertion left for the student to ponder. The triple-repetition code clearly has d = 

3 so, as we have seen, it can detect K = 2 errors or correct K = l error per word.” 

(Ex. 1055 at 408.)  In equation (3) shown above, dmin is the minimum among all the 

Hamming distances between any two codewords. Parameter dmin is known as the 

minimum Hamming distance (or simply the minimum distance in the context of 

90the’590 Patent). Often  equation (3) from Carlson shown above is translated to K 

= ඍ ିଵଶ එ where ⌊x⌋ is the largest integer less than or equal to x.  This translation 

is based on the fact that K must be an integer.

81. The decoding table above from Carlson is sometimes referred to as 

the nearest neighbor decoding because any received bits (e.g., “101”) are decoded 

into the valid code word, which is the smallest Hamming distance away from the 

received bits.  Since there are only two valid code words “000” and “111,” the 

Hamming distance of the received bits “101” to the code word “000” is 2 and the 

min

1             error detection
             (3)

2 1             error correction
K

d
K

mind
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Hamming distance to the code word “111” is 1.  Thus, the received bits “101” are 

decoded to the code word “111,” which has a smaller Hamming distance away 

than the code word “000.”

82. Error correcting codes are often characterized by two parameters, n 

and k.  When an error correcting code is specified as an (n, k) code, it implies that 

this error correcting code encodes k information bits in an n-bit codeword.  The 

above example of tripling each information bit into a 3-bit codeword (i.e., “0” to 

“000” and “1” to “111”) is a (3, 1) code.

D. Unequal Error Protection (“UEP”) Coding

83. As explained above, error-correction coding is a process of adding 

redundant data to a message (e.g., “0” becomes “000” and “1” becomes “111”), 

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.  Error-correction codes/coding 

have been known as early as 1940’s, attributed to Richard W. Hamming and

Claude E. Shannon.  Initially, most error-correcting codes and capabilities were 

described in terms of the correct reception of the entire message. Ex. 1010, 6.

84. However, many applications exist in which some message positions 

are more important than others.  Ex. 1010, 6.  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.  Id., 14; see also Ex. 1023, 293. To solve this 
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problem, unequal error protection (UEP) codes that protect some positions in a 

message word against a larger number of errors than other ones were developed.  

85. 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, 600.  UEP codes have been known since at least 

1967.  Ex. 1012 (published in 1967). 

86. Various UEP coding schemes have been applied to different 

technology areas before August 2, 2000, the earliest alleged priority date of the 

’587 Patent.  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 “transmission of information of a television picture.”   Ex. 1011, 

1:1-25.   Most pertinently, UEP coding schemes were applied to digital wireless 

communication systems before August 2, 2000.  

87. 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 
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channels/forward links. Ex. 1009, 4:3-13; Ex. 1013, 2:52-64.  Signal-to-noise-and-

interference ratio (SNIR),sometimes referred to as signal-to-interference-plus-noise 

ratio (SINR) or carrier-to-interference ratio (CIR or C/I) is an indicator of the 

downlink channel/forward link quality.  Ex. 1009, 4:3-13; Ex. 1013, 2:52-64.  

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.  The  mobile 

station/access terminal then informs the network relay 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. 

88. 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; FIG. 6 (reproduced below).
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89. As explained above, based on the nearest neighbor decoding, error 

correction coding can detect and correct up to ቔௗ௠௜௡ ିଵଶ ቕ bit errors where ⌊x⌋ is the 

largest integer less than or equal to x and dmin is the minimum distance of error 

correcting code.  In this regard, the error correction capability does not depend on 

the positions of error in the received bits.  For example, suppose arbitrary k bits of

information is encoded into a codeword of n bits using an (n, k) error correction 

coding with the minimum distance of d(n, k).  The n-bit codeword corresponding 

to this arbitrary k bits of information is transmitted over the noisy channel.  
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Supposed that a certain number m bits among the received k bits are in error.  The 

error correction coding based on the nearest neighbor decoding can correct the m 

bit error as long as m ≤ ቔௗ(௡,௞)ିଵଶ ቕ, regardless of the positions of error in the 

received k bit string.

90. Unequal error protection (“UEP”) coding is a field of error correction 

coding that take into consideration of the positions of error within the received bit 

string.  The UEP coding had been widely known and practiced for several decades 

before the priority date of the’590 patent.  For example, Burt Masnick wrote a 

widely cited paper entitled “On Linear Unequal Error Protection Code,” in IEEE 

Transactions on Information Theory, vol. IT-3, No. 4, pp. 600-607, in October 

1967  (“Masnick”) (Ex. 1012).  With regard to integer M, where  M = mβ-12 β-1 +

mβ-2 2 β-2 + … + m0, Masnick explains that “[i]f an error changed the coefficient 

mβ1, the magnitude of M would be changed to 2β-1 .  On the other hand, if an error 

changed the digit m0, the magnitude of M would be changed by 1.  Thus if errors 

of large magnitude are more important (costly) than errors of small magnitude, it 

may be desirable to seek a coding scheme that provides more protection for the 

high-order digits than for the low-order digits.”  (Ex. 1012, 600.) Masnick further 

explains that “[t]his paper contains an analysis of the problem of linear code[1] for 

which the protection afforded each digit or set of digits can be different from the 

protection afforded some other digit or set of digits.” (Ex. 1012, 600.)  Masnick 
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has extensive discussions regarding properties of UEP codes (see Theorems 1-4 in 

Masnick, 601-604), and also gives specific numerical examples of UEP coding 

scheme.  For example, Masnick illustrates how 5 bits of information is UEP coded 

to generate a 20 bit codeword using H matrix shown in Fig. 2.  (Ex. 1012, 603-

604.)  For this exemplary UEP coding, Masnick explains that:

Digit m1 is protected against up to 1 error
Digit m2 is protected against up to 2 errors
Digit m3 is protected against up to 3 errors
Digit m4 is protected against up to 4 errors
Digit m5 is protected against up to 5 errors
(Ex. 1012 at p. 604.)

91. Another article entitled “Optimal Encoding of Linear Block Codes for 

Unequal Error Protection” by Larry A. Dunning and W. E. Robbins (“Dunning”) 

(Ex.1054) was published in Information and Control, 37 in 1978.  Dunning states 

that “[i]t is possible for a linear block code to provide more protection for selected 

message positions than is guaranteed by the minimum distance of the code.  The 

protection provided a message position can be measured by associating number 

with that position called its separation.  The separation of a message position 

measure the protection provided to that position in a manner analogous to that in 

which the minimum distance of a code measure the protection provided the entire 

message.  This paper proves that any fixed linear block code has an encoding 

which is optimal with respect to the error protection provided the individual 

message position  More precisely, among those encodings of the code for which 
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the separations associated with the message positions are arranged in 

nondecreasing order, there is at least one which simultaneously maximizes all the 

separations associate with the message positions.”  (Ex. 1054, 150.)  As the 

“separations associated with the message positions are arranged in nondecreasing 

order,” the message positions are protected against errors in non-decreasing order, 

which translates to the non-decreasing number of errors that successive message 

positions are protected.  That is to say, any message position can tolerate a number 

of errors at least as many as those tolerated in any of the preceding message 

positions.  Dunning provides a comprehensive treatment for the UEP encoding and 

provides optimal encoding procedures in Section 3.

92. Another example of UEP study is given in an article entitled “On an 

Infinite Series of [4n, 2n] Binary Codes” by Léon M. H. E. Driessen (“Driessen”) 

(Ex.1056), which was published in IEEE Transactions on Information Theory, Vol. 

IT-30, No. 2, in March 1984.  Driessen states that “[i]n many applications not all 

message bits are equally important and errors in more important bits are more 

serious than errors in less important bits. The question arises to what extent error 

patterns of weight greater than ⌊(d-1)/2⌋ can be decoded such that the most 

important message bits are correctly retrieved. This is the same as asking for an [n, 

k, d] binary unequal error protect ion (UEP) code which is optimal [2], [3].”  

(Ex.1011, 392.)
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93. Driessen further states that “[i]n an experimental digital recorder we 

have implemented an optimal [12,6,4] binary UEP code [4], which guarantees the 

two most important message bits to abe protected against two bit errors in the 

corresponding codeword. This code is a member of an infinite class of [4n, 2n, 4] 

binary UEP codes which will be defined and studied in the next section. The 

[12,6,4] UEP code is used as an example throughout the correspondence.” (1011,

392.)

94. Driessen defines a generator matrix G4n as a specific form of 2n by 

4n matrix (Ex.1011, 392), and provides the UEP property of the code F4n 

generated from G4n with  n ≥ 3 ( 392-393).

95. Yet another example of UEP coding is U.S. Patent No. 4,747,104 to 

Philippe M. O. A. Piret (“Piret”) (Ex.1021).  Piret is entitled “Data Transmission 

System Employing a Combination of Block Encoding and Convolution Encoding 

for Error Protection,” and was issued on May 24, 1988.

96. Piret states that “[a] data transmission system for providing error 

protection of transmitted data words. The less significant bits of a data word are, 

by means of matrix multiplication, encoded into a first redundant proto-code word 

and the more significant bits are, by means of further matrix multiplication and 

delay by different word recurrence intervals encoded in a set of further redundant 

proto-code words. A composite of the proto-code word is formed by means of a 
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modulo-2-addition of code words, so that for the less significant data bits a block 

code is realized, while for the more significant data bits a convolutional encoding 

is realized.” (Ex.1021, Abstract.)

97. The following is a figure from Piret, which shows “an element[a]ry 

block diagram of an encoder system.” (Ex.1021, 2:44-45.)

(Ex.1021, FIG. 1.)

98. With regard to the figure above, Piret states that “FIG. 1 is an 

elementary block diagram of an encoder system for a (9, 7) convolutional code. 

Input 20 receives the seven data bits of a data word in parallel. Element 22 is an 

encoder for deriving a block protocode word, which becomes part of a 

convolutional code word. In this block code, the five less significant bits of the 
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input seven bit data word are encoded by means of matrix multiplication to form a 

nine bit proto-code word. In itself, matrix multiplication is a conventional 

technique. Moreover, there are only 32=25 different values of the five data bits and 

therefore, a five bit input, nine bit output programmable logic array would be 

sufficient. Other types of read-only storage arrays would function equally well. 

The two most significant bits are entered into encoder 24 which has a two bit wide 

input, nine bit wide output. Similar technology can be used as for encoder 22.” 

(Ex.1021 at 2:65-3:14.)

99. Based on the encoding scheme shown in Figure 1, Piret explains that 

“[n]ext the minimum distance profile is presented, which for the less significant 

bits is (3 0 . . . ). The first integer should be always be non-zero and represents the 

minimum distance for the individual code word. Thus, the code is single bit error 

correcting. The further zeroes indicate that upon erasure of a code word, no further 

information on these less significant bits exists. The minimum distance profile for 

the more significant bits is (6 4 2 0 . . . ). The first integer is the minimum distance 

if no erasured code word occurs in a sequence of three successive code words. 

Thus the code is double bit error correcting and triple bit error detecting.” (Ex.

1021, 3:65-4:8.)  

100. Piret further states that “[t]he improved error protection of the more 

significant bits allows for an additional feature to be realized by the invention in 
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that these more significant bit positions may be used to transfer data bits, for 

example as derived from calculations or digital coding of characters. In that case 

the less significant bits are preferably represented by trailing zeroes or other valued 

non-significant bits.” (Ex.1021, 4:16-23.)

101. These examples clearly show that UEP coding, which protects against 

higher numbers of bit errors for more important bits, was well known and widely 

practiced in the field of error correction coding for decades prior to the priority 

date of the’590 patent.

102. Moreover, not only was UEP coding well known as a general tool for 

error correction coding, UEP coding was specifically applied to wireless 

communication as exemplified in Masnick’s satellite communication (Ex. 1012,

600) and Piret’s broadcast communication (Ex.1021, 1:33-36).  When a wireless 

channel is used (as in the case of satellite communication and broadcast 

communication), transmitted bits are highly susceptible to errors due to noise and 

interference-prone ambient characteristics.  As such, when some of the transmitted 

bits convey magnitude information (as opposed to simple binary meaning such as 

“yes” or “no”), the bit positions carrying large magnitude information must be 

protected, more so than the bit positions carrying small magnitude information.  

This was a well-known fact among the professionals working in the wireless 

communication field before the priority date of the’590 patent.
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XI. CLAIM CONSTRUCTION 

103. I have been asked to offer my opinion about the understanding of a 

person of ordinary skill in the art regarding certain claim terms in the '590 patent.  I 

understand that, in an inter partes review, the Patent Trial and Appeal Board 

construes claim terms in an unexpired patent according to their broadest reasonable 

construction in light of the specification.  Under this standard, claim terms are 

given their ordinary and accustomed meaning as would have been understood by a 

person of ordinary skill in the art in the context of the entire disclosure.  I also 

understand that a special definition for a claim term must be set forth in the 

specification with reasonable clarity, deliberateness, and precision.  I further 

understand that the claims themselves and the prosecution history can provide 

insight into how the claims should be construed.

104. Because the standard of claim construction used in an IPR differs than 

that used in litigation, I reserve the right to present different constructions of terms 

in litigation under claim construction standards appropriate for such cases.

105. I have been asked to offer my opinion about the understanding of a 

person of ordinary skill in the art under the broadest reasonable construction 

regarding the following terms in the claims of the '590 Patent.  In my opinion, any 

claim terms that are not defined below have their plain and ordinary meaning.
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A. “code word minimum distance” (Claims 1 and 5)

106. This term is used in claims 1 and 5, which recites encoding “such that 

the upper digit has a larger code word minimum distance than the lower digit.”  Ex. 

1001 at 25:31-32;26:28-29.

107. 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.”  Id., 10:61-63.

108. 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.” 

XII. BASIS FOR INVALIDITY

A. Padovani in View of Driessen Invalidates Claims 1, 2, 5 and 6.

1. Overview Of Padovani

109. I am informed that 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).  

110. 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.  Moreover, Padovani discloses encoding a data request 
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channel/data rate control (DRC) message using an error correcting code.  Id. at 

45:15-25.

111. 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.  Id. at 5:22-24.  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 “preventing downlink throughput from decreasing” in the HDR 

context.  Ex. 1001 at 2:50-51.  It should be noted that the ’590 Patent describes 

downlink transmissions as going from a BS to a communication terminal (Ex. 1001 

at 1:19-22).  This comports with Padovani’s description of the forward link.  Ex. 

1009 at 2:1-4, 8:37-38.

112. Like the ’590 Patent, Padovani describes a mobile station 

“measur[ing] the signal-to-noise-and-interference ratio (C/I) of the forward link 

pilot from the base stations in the active set, as received at the mobile station.”  Ex. 

1099, at 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).    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).” Id., 10:3-6.  The DRC as 
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defined in Padovani is the same DRC in the ‘590 Patent [expand on this].    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).”  Id., 10:6-9.

113. Padovani teaches providing the DRC message to a DRC encoder 

“which encodes the message in accordance with a predetermined coding format.”  

Id. at FIG. 6, 45:15-17.

114. Drawing further parallels to the ’590 Patent, Padovani notes the 

importance of coding the DRC message, i.e., “since the error probability of the 

DRC message needs to be sufficiently low because incorrect forward link data rate 
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determination impacts the system throughput performance.”  Ex. 1009 at 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.  Id. at 45:20-22.  A 

POSITA would have understood that Padovani’s (8,4) CRC block encoder would 

incorporate one bit (in addition to the 3-bit DRC message) to effectuate the cyclical 

redundancy check.

2. Overview Of Gils

115. Gils was published January 1, 1988.  I am informed that this makes 

the Gils reference prior art under at least 35 U.S.C. § 102 (a), (b).  At a 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. 

116. 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. at 14; see also Ex. 1023, 293.  Gils also 

considers scenarios involving “the transmission of message words from different 

sources simultaneously… where the different sources have different demands 
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concerning the protection against errors,” as a scenario in which unequal error 

protection may be useful.  Id.

117. 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 Ex. 1023, 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 q elements, is a k-dimensional subspace of the n¬-

dimensional vector space GF(q)n.  Id. at 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 = (m1, m2,…,mk) ∈ M is mapped onto the 

codeword c = mG,” where the matrix G is referred to as a generator matrix.  Id.

(emphasis in original).  

118. Further still, Gils describes that if a message is to be transmitted, “the 

codeword attached to it” is transmitted, and that “[d]uring 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 at 2.  Hamming 
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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. at 2, 16.  See also, Id. 

at 3 (“the minimum (Hamming) distance is defined as the minimum distance 

between two different codewords….”).  

119. Gils explores various possibilities for LUEP codes, examples of which 

are listed in Table II (reproduced below), where the separation vectors of the 

LUEP codes have lengths equal to or less than 15.  Id. at 24-26; see also Ex. 1023, 

295-296..
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120. 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.  

1010 at 24; see also Ex. 1023, 294. It should be noted that the separation vectors 
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in Table I are identified with particular (n,k) codes generated using different 

generator matrices (denoted by “A”, “C”, “I”, “J”, etc.), constructions of which are 

described in the Appendix of Gils.  Id. at 56-64; see also Ex. 1023, 297-304.

3. Motivation To Combine Padovani and Gils

121. 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.  Id., 5:32-38, 47:17-36.  It then transmits a DRC (data 

request) message to the BS. Id., 5:38-6:3. 

122. 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.  Id., 45:16-33.

123. Gils discloses error coding message words for transmission using 

LUEP codes.  See, e.g., Ex. 1010, 14.  Gils further discloses various LUEP codes 

(Table I) with unequal protection against errors in which a first column of the table

(denoted “n”) gives the length of a code word, a second column (denoted “k”) 

gives the length of a data word to be converted into the code word, a third column

(denoted “d(n,k)”) gives a maximal minimum distance of the code word relative to 

other code words in a code word set, and a fourth column (denoted “separation 
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vector”) gives the degree(s) of error protection for each bit of the data word as a 

Hamming distance.  Id., 14 and 24-28.

124. 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.  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. 
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125. 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.  Moreover, POSITA would have 

understood that the use of one coding scheme versus another would depend on, 

e.g., the type of data to be encoded and/or the amount of error protection desired.  
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126. Both Padovani and Gils contemplate transforming or converting data 

into a code word prior to transmission using an encoder. 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.  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’l co. v. Teleflex Inc., 550 U.S. 398, 417 (2007).  

127. 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.  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 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.
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128. In other words, and as described above, Padovani contemplates 

transmitting an actual C/I measurement, e.g., 3.5 dB, as a DRC message or within 

a DRC message. A POSITA would have understood that an error with respect to 

the decimal integer portion of the C/I measurement, i.e., 3 would have greater 

consequences than an error with respect to the decimal fraction portion of the C/I 

measurement, i.e., 5. Accordingly, the decimal integer portion of the C/I 

measurement is of greater significance than the decimal fraction portion, The ’590 

Patent admits as much. Ex. 1001, 19:43-58. It is an elementary fact that the 

relative positions of digits in a string of digits implies weight (a power of 10 for a 

decimal digit and a power of 2 for a binary digit, for example).

129. As I have discussed above, Gils provides different coding schemes 

where code words derived from the different coding schemes provide better error 

protection for some portion(s) of a data or input word and less error protection for 

another portion(s) of the data or input word. For example, 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.” Ex. 1010, v. Based on this understanding of 

the premise of Gils, a POSITA would have known to extrapolate and apply this 

portion-wise error protection to the context of data inputs composed of more/less 

significant digits. Indeed, Gils recognizes that “many applications exist in which 
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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. Moreover, Gils discloses many UEP 

coding scheme choices that can be applied in many situations – Gils could be used 

like any coding textbook as a reference for finding different ways of error coding 

data. Thus, a POSITA would have been motivated to derive code words based on 

one or more coding schemes of Gils to protect different portions of a C/I 

measurement.

130. 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 – 6).  
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131. Better quality channels, i.e., those having higher C/I values can 

support the higher data rates, e.g., 2457.6 Kbps.  Id., 4:18-21. A POSITA 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.  

132. 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, in view of this 

teaching of Padovani, a POSITA would have understood that although Gils is 

directed to protecting certain portions of a data word, the codes disclosed in Gils 

IPR2018-1557 
HTC EX1017, Page 62



-62-

can be used for protecting an entire data word.  That is, protecting an entire data 

word, such as an index (e.g., 6) for a date rate (e.g., 1228.8 Kbps) disclosed in 

Padovani, 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 

(e.g., indices for data rates disclosed in Padovani) 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. Therefore, in order to better 

protect a forward link having better quality, an error to which would have more 

negative consequences (with respect to a decrease in data rate), a POSITA would 

have been motivated to combine the teachings of Padovani and Gils for the 

purpose of encoding a higher-valued DRC message from the mobile station to the 

base station with a code word having a stronger error protection. 

133. Moreover, Gils is agnostic as to the context in which LUEP codes 

may be used.  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. Indeed, Gils 

notes that “[t]hese problems… are of interest from a practical, industrial point of 

view….”  Ex. 1010, v.  Because a variety of systems and situations were known to 

experience noisy transmissions, a POSITA would have understood that Gils’ 
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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. 

4. Padovani in View of Gils Renders Claim 3 Obvious 

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

134. Padovani teaches a communication terminal apparatus.  Ex. 1009, 

FIG. 2 (element 6).  

135. 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).
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136. Accordingly, Padovani teaches Claim 3pre. 

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[.]” 

137. 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.  

138. 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).”  Id., 10:3-9.  Additionally still, Padovani describes that as noted above, the 
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C/I of the forward link (as taught by Padovani) is analogous to the downlink 

channel quality of the ’590 Patent. 

139. 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/I 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 would have been obvious to include such a measuring device in the mobile 

station that outputs information.

140. Moreover as discussed above, 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.

141. Additionally, a CIR value may have decimal integer and decimal 

fraction portions.  In other words, a data word may include a decimal integer 

portion and a decimal fraction portion, e.g., “X.Y,” where “X” refers to the 

decimal integer portion and “Y” refers to a decimal fraction portion.  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 
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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.”  Id.,

20:33-45.  

142. 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 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.  More broadly, any 

one of ordinary skill would know that any string of digits that represent a 

quantitative value such as the C/I measurement would have different weights 

associated with the different digits.  The relative positions of each digits in the 

string of digits are therefore significant since the relative positions implies the 

weights (a power of 10 for the decimal digit and a power of 2 for the binary digit) 
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assigned to the digits.  As such a digit at a higher weight position would be an 

upper digit than a digit at a lower weight position.  A POSITA would have known 

this elementary fact.

143. Accordingly, Padovani teaches Claim 3a.  

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[.]” 

144. 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 explained above, a digit is a representation of value and can have, 

for example, a weight in the power of 10 (i.e., a decimal digit), a weight in the 

power of 2 (i.e., a binary digit), or a weight in the power of 16 (i.e., a hexadecimal 

digit).

145. As discussed above, 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, and as admitted by the ’590 Patent,.  
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146. As described above, 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 in Gils, which are directed to providing unequal error 

protection for portions of a data word.  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). A POSITA would have readily 

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. 

147. 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.   

148. 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 
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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/I measurements, a POSITA would have recognized that the DRC encoder 

of Padovani would benefit from the improved error protection provided by Gils.  

149. Gils seeks to solve the very same issue set forth in the ’590 Patent, 

and solves the issue in a very similar way.  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 nthan 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.  

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

having lengths less than or equal to 15.  Ex. 1010, 25.
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151. Table II 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.  Id. Because use 

of the (8,4) coding scheme results in an 8-bit code word, a POSITA would have 

understood this to be assigning 8 bits to the upper digit 3.  Likewise, a data word 
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(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.

152. 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.  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/I 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).  This is seen by the fact that Table 1 of 

Padovani shows a large range of data rate (a factor of 64 from the highest to the 

lowest), which corresponds to a large range of C/I values. As shown in Table 1 of 

Padovani, these data rates are incremented in a non-uniform manner – each 

successive data rate being twice of the once preceding, and as such an error in the 

upper digit would have more serious impact in representing the data rate being 

requested.  A POSITA would have known that assigning a coding scheme that 
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provides a larger number of bits to the upper digit than the lower digit would be 

highly beneficial.

153. 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.  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 implement unequal 

error protection.  Ex. 1010, v; Ex. 1012, 600.

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

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

to a base station apparatus.” 

155. Padovani teaches a transmitter that transmits the encoded information 

to a base station apparatus.  

156. 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/I measurement 
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itself, the bit-error rate, or the packet-error rate).”  Id., 10:6-9; see also id., 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).  

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

DRC encoder 626, which encodes the message in accordance with a predetermined 

coding format.”  Ex. 1009, 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.  Id., 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].”  Id., 14:39.  (emphasis added).

158. Accordingly, Padovani teaches Claim 3c.  

5. Padovani in View of Gils Renders Claim 1 Obvious

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

159. As discussed above regarding Claim 3 pre, Padovani teaches a 

communication terminal apparatus. 

160. Accordingly, Padovani teaches Claim 1pre.  

Claim 1a recites “a measurer that measures a downlink channel quality 

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

and an lower digit[.]”  

161. As described above regarding Claim 3a, 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.

162. Accordingly, Padovani teaches Claim 1a.   

Claim 1b recites “a coder that encodes the information such that the 

upper digit has a larger code word minimum distance than the lower digit[.]”  

163. 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. 

164. As discussed in Section XII.A.Iabove, 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, and as admitted by the ’590 Patent, .  
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165. As described above, 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.  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). 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.   

166. 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 MSB.   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 
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using a 6-bit encoder, and encoding a lower digit using a 4-bit encoder.  Id., 20:46-

54.  The ’590 Patent describes that “the code word minimum distance between 

code words can be made larger for code words 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.

167. 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/I measurements, a POSITA would have recognized that the DRC encoder 

of Padovani would benefit from the improved error protection provided by Gils.   

This is seen by the fact that Table 1 of Padovani shows a large range of data rate (a 

factor of 64 from the highest to the lowest), which corresponds to a large range of 

C/I values. As shown in Table 1 of Padovani, these data rates are incremented in a

non-uniform manner – each successive data rate being twice of the once preceding, 

and as such an error in the upper digit would have more serious impact in 

representing the data rate being requested.  A POSITA would have known that 
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assigning a coding scheme that provides a larger code word minimum distance to 

the upper digit than the lower digit would be highly beneficial.

168. Gils seeks to solve the very same issue set forth in the ’590 Patent, 

and solves the issue in a very similar way.  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.  A POSITA 

would have understood that errors with the decimal integer portion would be more 

significant that errors with the decimal fraction portion.  

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

having lengths less than or equal to 15.  Ex. 1010, 25.
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170. Table II 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 and a maximal 

minimum code word distance (d(n,k)) of 4.  Id.  Likewise, a data word (e.g., 

decimal fraction 5 of Padovani’s C/I measurement) represented by 4 bits can be 
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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.

171. 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. 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/I 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).   Clearly, Gils discloses many possible 

choices of UEP encoding schemes that can be applied to a wide variety of 

applications.  A POSITA would have looked at Gils to figure which particular UEP 

encoding schemes to apply to encode DRC messages, just the way such a person 

may have looked at any coding textbooks.

172. 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 K1 generator matrix has separation 

vectors 7,6,4,4.  Ex. 1010, 25.  
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173. 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.  For example, the integer portion 3 can be 

represented as two bits “11,” while the decimal fraction 5 (i.e., 0.5) can be 

represented as “10” assuming the fractional value is divided into 4 equal 
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quantization steps – decimal fraction 0.0 is represented as “00,” decimal fraction 

0.25 is 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.  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.  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.

174. 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.   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 implement unequal 

error protection.  Ex. 1010, v;  Ex. 1012, 600.
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175. Accordingly, Padovani in combination with Gils teaches Claim 1b.   

Claim 1c recites “a transmitter that transmits the encoded information 

to a base station apparatus.”  

176. As described with respect to Claim 3c, Padovani teaches a transmitter 

that transmits the encoded information to a base station apparatus.  

177. Accordingly, Padovani teaches Claim 1c.  

6. Padovani in View of Gils Renders Claim 2 Obvious

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

information.” 

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

the information.  

179. 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.  A bit refers to a binary digit, e.g., 0 or 1. For a group 

of n bits, it is possible to represent 2n values.  Therefore, in the case of a 3-bit

word, it is possible to represent 23 values.  In a binary number, a bit’s value 

depends on its position, starting from the right (similar to ones, tens, hundreds, and 
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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 22 21 20

180. 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.  

181. Accordingly, Padovani teaches the additional limitation of Claim 2.   

7. Padovani in View of Gils Renders Claim 4 Obvious 

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

information.” 

182. As described with respect to Claim 2, Padovani teaches that the upper 

digit contains a most significant bit of the information.  
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183. Accordingly, Padovani teaches the additional limitation of Claim 4.  

8. Padovani in View of Gils and Olofsson Invalidates Claims 5-
8

1. Overview of Olofsson

184. 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/I ratio.” Ex. 1053, Abstract.

185. Olofsson describes that “depending on the modulation and channel 

coding schemes, grades of service deteriorates more rapidly as link quality 

decreases.”  Id. 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.”  Id., 2:51-

54.  The combination of at least channel coding and assigned time slots 

corresponds to a downlink channel.  Moreover, Olofsson contemplates that “[t]he 
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present invention may also be used in CDMS or a hybrid of CDMA and TDMA 

communication systems.  Id., 6:14-16.

2. Motivation to Combine Olofsson with Padovani and Gils

186. As discussed above, 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.”  

187. 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.  

Indeed, both Padovani and Olofsson seek to improve efficiency/achieve 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.   
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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.  Indeed, while Padovani teaches the control of 

downlink data transmission rates, both Gils and Oloffson teach particular 

techniques that can be used to implement specific aspects of controlling the 

downlink data transmission rates taught in Padovani.  As such, the techniques 

taught in Gils and Oloffson are directly applicable to and compatible with 

Padovani’s controlling of the downlink data transmission rates.

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.”  

188. Padovani teaches a coding and transmission method for use in a 

communication system where a base station apparatus assigns a downlink channel 
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to each of a plurality of communication terminal apparatuses on a time division 

basis.

189. Padovani describes that “[i]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.  

190. 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, 
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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 added).  Id. Additionally, 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.

191. 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].”  Id., 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.  

192. 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). Id., 45:15-20.  
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193. As noted above, 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.

194. Accordingly, Padovani teaches Claim 5pre.  

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[.]” 

195. 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.  

196. 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. 

197. As described above, 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 
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coding schemes set forth Gils directed to providing unequal error protection for 

portions of a data word.  

198. 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 20:36-49. When that upper digit is 

encoded or converted into a code word having some number of bits, one of those 

bits may be the MSB.   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.  Id., 20:46-54.  The ’590 

Patent describes that “the code word minimum distance between code words can 

be made larger for code words 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.

199. 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 
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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 DRC encoder 

of Padovani would benefit from the improved error protection provided by Gils.  

200. Gils seeks to solve the very same issue set forth in the ’590 Patent, 

and solves the issue in a very similar way.  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.  

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

having lengths less than or equal to 15.  Ex. 1010, 25.

IPR2018-1557 
HTC EX1017, Page 92



-92-

202. Table II 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 and a maximal 

minimum code word distance (d(n,k)) of 4.  Id.  Likewise, a data word (e.g., 
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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.

203. 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. 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/I 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).  This is seen by the fact that Table 1 of 

Padovani shows a large range of data rate (a factor of 64 from the highest to the 

lowest), which corresponds to a large range of C/I values. As shown in Table 1 of 

Padovani, these data rates are incremented in a non-uniform manner – each 

successive data rate being twice of the once preceding, and as such an error in the 

upper digit would have more serious impact in representing the data rate being 

requested.  A POSITA would have known that assigning a coding scheme that 

provides a larger code word minimum distance to the upper digit than the lower 

digit would be highly beneficial.
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204. 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.    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 implement unequal error 

protection.  Ex. 1010, v;  Ex. 1012, 600.

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

Claim 5b recites “[wherein said each of a plurality of communication 

terminal apparatuses] transmits the encoded information to said base station 

apparatus.”  

206. Padovani teaches that each of a plurality of communication terminal 

apparatuses transmits the encoded information to a base station apparatus.  

207. 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).”  Id., 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/I measurement itself, the bit-error 

rate, or the packet-error rate).”  Id., 10:6-9; see, also Id., 17:16-18; 46:16-18  
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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).  

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

DRC encoder 626, which encodes the message in accordance with a predetermined 

coding format.”  Id., 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.  Id., 45:32-33.  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., 14:36-39.  

209. Accordingly, Padovani teaches Claim 5b.  

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.” 

210. As described with respect to Claim 2, Padovani teaches that the upper 

digit contains a most significant bit of the information.  

211. Accordingly, Padovani teaches the additional limitation of Claim 6.  
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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.”

212. 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.

213. Accordingly, Padovani teaches Claim 7pre.  

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[.]”  

214. 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.  
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215. 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.

216. As described above, 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.   

217. 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, 19:43-20:45. 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.   

218. 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 
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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 DRC encoder 

of Padovani would benefit from the improved error protection provided by Gils.  

219. Gils seeks to solve the very same issue set forth in the ’590 Patent, 

and solves the issue in a very similar way. 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. 

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

having lengths less than or equal to 15.  Ex. 1010, 25.
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221. Table II 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.  Id. 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.  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.

222. 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.  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/I 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). This is seen by the fact that Table 1 of 

Padovani shows a large range of data rate (a factor of 64 from the highest to the 

lowest), which corresponds to a large range of C/I values. As shown in Table 1 of 

Padovani, these data rates are incremented in a non-uniform manner – each 

successive data rate being twice of the once preceding, and as such an error in the 

upper digit would have more serious impact in representing the data rate being 

requested.  A POSITA would have known that assigning a coding scheme that 
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provides a larger number of bits to the upper digit than the lower digit would be 

highly beneficial.

223. 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.  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 implement unequal 

error protection.  Ex. 1010, v;  Ex. 1012, 600.

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

Claim 7b recites “[wherein said each of a plurality of communication 

terminal apparatuses] transmits the encoded information to said base station 

apparatus.” 

225. 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.

226. Accordingly, Padovani teaches Claim 7b.  

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

Obvious 
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Claim 8 recites “the upper digit contains a most significant bit of the 

information.” 

227. As described with respect to Claim 2, Padovani teaches that the upper 

digit contains a most significant bit of the information.

228. Accordingly, Padovani teaches Claim 8. 

XIII. CONCLUSION

229. Based on the forgoing, I submit that:

i. Claims 1, 2, 3, and 4 are obvious under 35 U.S.C. § 103(a) over 

Padovani in view of Gils.

ii. Claims 5, 6, 7, and 8 are obvious under 35 U.S.C. § 103(a) over 

Padovani in view of Gils and Olofsson.
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30, 1998 

(Filing Date) 

Sinha 

1023 Philips Journal of Research, Vol. 39,  

no. 6, 1984 

 1984 Philips 

Journal 

1024 Declaration of Ximena Solano n/a Solano 

1025 Webpages from WorldCat.org database 

re Gils Dissertation 

July 27, 

2018 

 

1026 Correspondence with University of 

South Wales re Gils Dissertation 

July 29, 

2018 – 

August 7, 

2018 
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1027 Webpages from the German National 

Library of Science and Technology 

(“TIB - Leibniz Information Centre for 

Science and Technology and University 

Library”) 

  

1028 Correspondence with TIB re Gils 

Dissertation 

July 30, 

2018 – July 

31, 2018 

 

1029 Correspondence with Karlsruher 

Institute of Technology (KIT) 

July 28, 

2018 – July 

31, 2018 

 

1030 Correspondence with Hamburg 

University of Technology (TUHH) 

July 28, 

2018 – July 

31, 2018 

 

1031 Correspondence with Saxon State and 

University Library Dresden (SLUB) 

July 28, 

2018 – 

August 13, 

2018 

 

1032 Correspondence with Eindhoven 

University of Technology (TU/e) 

July 28, 

2018 – July 

29, 2018 

 

1033 Correspondence with Tilburg University July 28, 

2018 – July 

30, 2018 

 

1034 Philips Technical Review 1988 

(downloadable today) 

August 14, 

2018 

 

1035 Screenshot from Stanford University 

Library website displaying Philips Tech. 

Rev. 

August 20, 

2018 

 

1036 Screenshot from Stanford University 

Library website displaying Philips 

Journal 

August 21, 

2018 

 

1037 Declaration of Oliver Heinisch n/a Heinisch 
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1038 Certified translated copy of 

Correspondence with Hamburg 

University of Technology (TUHH) 

July 31, 

2018 – 

August 2, 

2018 

 

1039 Certified translated copy of 

Correspondence with TIB 

August 1, 

2018 – 

August 15, 

2018 

 

1040 Certified translated copy of 

Correspondence with the 

Universitätsbibliothek Stuttgart 

August 1, 

2018 – 

August 14, 

2018 

 

1041 Certified translated copy of 

Correspondence with Karlsruher Institut 

für Technologie (KIT) 

August 1, 

2018 – 

August 14, 

2018 

 

1042 Declaration of Otto Steinbusch n/a Steinbusch 

1043 Certified translated copy of 

correspondence with Eindhoven 

University of Technology 

July 30, 

2018 – 

August 2, 

2018 

 

1044 Certified translated copy of 

correspondence with Bibliotheek 

UvA/HvA (AMSTERDAM) 

July 30, 

2018 – 

August 1, 

2018 

 

1045 Certified translated copy of 

correspondence with the KB National 

Library of The Netherlands 

July 30, 

2018 – 

August 1, 

2018 

 

1046 Declaration of Bruce Liebman n/a Liebman 

1047 Correspondence with University of 

California Riverside (UCR) re the 1984 

Philips Journal 

August 15, 

2018 

 

1048 Correspondence with California State 

University, Sacramento (CSU) re he 

1988 Philips Tech. Rev. 

August 15, 

2018 
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1049 Online Catalog Records for the 1984 

Philips Journal 

August 16, 

2018 

 

1050 Online Catalog Records for the Philips 

Tech. Rev. 

August 16, 

2018 

 

1051 Declaration of Gerard P. Grenier (“IEEE 

Declaration”) 

n/a Grenier 

1052 Declaration of Steve Wasserman 

(“Retriev-it Declaration”) 

n/a Wasserman 

1053 United States patent 6,167,031 to 

Oloffson et al. 

August 29, 

1997 

Olofsson 

1054 L. Dunning and W.E. Robbins, “Optimal 

Encodings of Linear Block Codes for 

Unequal Error Protection,” Information 

and Control vol. 37, pp. 150-177 (1978). 

1978 Dunning 

1055 A. B. Carlson, “Communication 

Systems An Introduction to Signals And 

Noise in Electrical Communication,” 

McGraw-Hill, Inc., 1975. 

1975 Carlson 

1056 Léon M. H. E. Driessen, “On an Infinite 

Series of [4n, 2n] Binary Codes,” IEEE 

Transactions on Information Theory, 

Vol. IT-30, No. 2 (March 1984)  

March 1984 Driessen II 
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