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I, Dr. Giuseppe Caire, hereby declare as follows: 

I. Introduction 

1. My name is Giuseppe Caire. I have been retained in the above-

referenced inter partes review proceeding by Collision Communications, Inc., to 

evaluate United States Patent No. 7,593,492 (the “’492 patent”) against certain 

references that are presented by the Petitioner. As detailed in this report, it is my 

opinion that the Petition does not establish that any of the challenged claims are 

anticipated or rendered obvious by the references presented by the Petitioner. If 

requested by the Patent Trial and Appeal Board, I am prepared to testify at trial 

about my opinions expressed herein. 

II. Qualifications 

2. I have over thirty years of experience in the field of electrical 

engineering. For the past nine years I have held a Full Professorship and faculty 

position as the Chair of Communications and Information Theory at Technische 

Universität Berlin. In my work and research, I have researched and written about 

Information Theory, Communication Theory and Coding Theory, Wireless 

Communication Systems, Signal Processing and Statistics.  

3. Prior to my appointment at the Technische Universität, Berlin I was a 

tenured Full Professor at the University of Southern California, Los Angeles from 

2005-2016. Although I am currently at the Technische Universität Berlin, I have 
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retained the title of Adjunct Research Professor at the University of Southern 

California, Los Angeles since 2016. Prior to my tenure at the University of Southern 

California, Los Angeles, I spent seven years as a Professor at Eurecom Institute, and 

held various Assistant Professorships from 1995-1998. 

4. I studied Electrical Engineering and received my Ph.D. in 1994 from 

the Politecnico di Torino, my Master’s Degree in 1992 from Princeton University, 

and my Bachelor of Science Degree in 1990 from the Politecnico di Torino. In 

addition to my studies at undergraduate and graduate levels and academic 

qualifications, I have held industrial research positions such as my current role as 

the Director of the Huawei-TU Berlin Joint Innovation Center, which has a focus on 

fundamental research in wireless technology.  

5. I have authored or co-authored over four hundred publications in the 

areas of computer networks, and telecommunications. My publication and patents 

are listed on my curriculum vitae, which is attached hereto as EX2002.  

6. In 2021, I was awarded the Leibniz Price, which is awarded to 

“exceptional scientists and academics for their outstanding achievements in the field 

of research” and known as the most important research award in Germany. In 2022, 

I was elected a Member of the Berline Brandenburg Akademie der Wissenschaften 

(BBAW). Further, I served as President of the Institute of Electrical and Electronics 

Engineers (IEEE) Information Theory Society in 2011.   
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7. I am thanked in the preface of S. Verdu, Multiuser Detection, 

Cambridge University Press 1998, which is submitted by the Petitioner as EX1007.  

8. As a result of my background in information and communication 

theory, I have extensive knowledge regarding the state of the technical art in this 

area at the time of filing of the ’492 patent.  

9. I am co-author of an article titled “Bit-Interleaved Coded Modulation” 

which was published in IEEE Transactions on Information Theory, Vol. 44, No. 3, 

May 1998 at pp. 927-946. This paper has been cited in other publications over thirty-

three hundred (3300) times (Google Scholar). 

10. In addition, I am co-author of an article titled “Iterative Multi-User 

Joint Decoding: Unified Framework and Asymptotic Analysis,” which was 

published in IEEE Transactions on Information Theory 48, No. 7 (2002): 1772-1793. 

This paper has been cited 409 times, which makes it one of the most referenced 

papers on turbo multiuser joint decoding. In this paper, we presented the idea of 

feeding back to the MUD the soft-estimations of the symbols produced by the soft-

output decoders and do partial interference cancellation in order to clean up the 

signal from interfering along the iterations.  

III. Materials Considered 

11. In preparing this declaration, I have reviewed the specification and 

claims of the ’492 patent (EX1001) and the file history of the ’492 patent (EX1002). 
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I understand the ’492 patent was issued on September 22, 2009, from U.S. Patent 

Application No. 11/532,125. 

12. I have also reviewed the Petition, declaration of Dr. Paul S. Min 

(EX1003) and all publications and exhibits cited in the Petition and declaration of 

Dr. Paul S. Min including: 

 U.S. Patent Publication No. 2006/0018410A1 to Onggosanusi et al 

(“Onggosanusi” EX1005). 

 U.S. Patent Publication No. 2005/0053173 to Egnor et al. (“Egnor” 

EX1006). 

 S. Verdu, Multiuser Detection, Cambridge University Press 1998 (“Verdu” 

(EX1007); 

 Infringement Contentions – Chart for U.S. Patent No. 7,593,492 (EX1008); 

 Lathi, Modern Digital Age and Analog Communications, Third Edition, 

Oxford University Press 1998 (EX1009); and 

 U.S. Patent No. 6,947,505 (EX1010). 

13. I have also reviewed relevant parts of the publications and exhibits cited 

in this declaration, including the following publications:  

 U. Madhow, Fundamentals of Digital Communication, Cambridge University 

Press 2008 (“Madhow” (EX2003)); and 
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 R.G. Gallagher, Principles of Digital Communication, Cambridge University 

Press 2008 (“Gallagher” (EX2004)). 

 Markman Order (EX2005). 

IV. Wireless Communication Background 

14. The challenged claims generally concern the processing of wireless 

signals.  More specifically, the claims are directed to improved systems and 

methods for selecting in real time which of a plurality of available multi-user 

detection algorithms should be used to process a particular received signal, so that 

each signal is processed using the appropriate available multi-user detection 

algorithm. 

15. To provide context for the claimed subject matter and Samsung’s 

Petition, the following brief background addresses the following topics: 

 wireless channels; 

 detectors; 

 multi-user detection algorithms; and 

 prior art approaches to selecting multi-user detection algorithms. 

A. Wireless Channels 

16. A wireless communications system typically includes a transmitter that 

sends information to a receiver over a wireless channel. (EX2003 at 2-4; EX2004 

at 1-5, 95, 181-183, 208-209). 
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17. As illustrated in the above overview, information in the form of bits 

(sequences of 0s and 1s) is input to the transmitter, which first converts those bits 

into a high-frequency wave signal and then transmits that signal over the wireless 

channel to the receiver. (EX2003 at 2-4; EX2004 at 1-5, 95, 181-183, 208-209). 

18. This wireless channel is the medium through which the signal is 

transmitted.  For example, in a wireless cell phone communication, the channel 

could be affected by the relay towers used to transmit the waves and the physical 

spaces between those towers, including all buildings and other surfaces that may 

reflect, refract, or absorb parts of the travelling waves. 

19. By the channel’s very nature, as the electromagnetic wave signal passes 

through the channel, noise is introduced and information can be lost or corrupted.  

(EX2003 at 2-4; EX2004 at 1-5, 95, 181-183, 208-209). 

20. Thus, when a receiver receives the electromagnetic signal and attempts 

to convert it back into bits, the noise must be accounted for and can affect the 

accuracy of the conversion and reproduction of the original signal. (EX2004 at 1-5, 

95, 181-183, 208-209). 

Collision Communications, Inc. EX2001
Case No.: IPR2024-01247

Page 9 of 28



Case No. IPR2024-01247 
Patent No. 7,593,492 

7 

B. Detectors 

21. Each receiver includes a “detector” that tries to recover the desired 

transmitted signal.  A detector can fall into two categories: (1) single-user detectors 

or (2) multi-user detectors. 

22. Regardless of the number of users or interferers, the goal of a single-

user detector is to recover the signal from only a single user.  Accordingly, instead 

of attempting to recover all signals from all users, a single-user detector uses 

algorithm that focuses on the signal from just one user and treats all other user 

signals as noise.  (EX1001 at 2:43-47 and 3:1-6). 

23. In contrast, the goal of a multi-user detector is to recover signals from 

two or more users.  Thus, instead of treating and discarding the other user’s signals 

as noise, a multi-user detector uses an algorithm designed to detect each such signal. 

(EX1001 at 4:4-23). 

C. Multi-User Detection Algorithms 

24. The algorithm that a multi-user detector uses to recover multiple user 

signals is called a “multi-user detection” (MUD) algorithm.  There are numerous 

kinds of MUD algorithms, each resulting in a different kind of multi-user detector.  

Exemplary algorithms include the Maximum Likelihood Sequence Estimation 

algorithm, Minimum Mean Square Error algorithm, Decorrelator algorithm, 
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reduced state Viterbi, Fano algorithm, zero-forcing block linear, and sphere 

decoder. 

25. But MUDs are not all created equal – an algorithm that might 

successfully recover signals in one circumstance may fail in another.  Moreover, a 

MUD may be able to successfully recover signals in a particular circumstance but 

would also unnecessarily expend excessive computational resources.  Thus, even 

where two algorithms could both succeed in various circumstances, how efficiently 

each can do so might differ from circumstance—one might be more efficient in one 

environment, while another is more efficient in a different environment. 

26. Thus, MUD algorithms and detectors are not a one-size-fits-all 

proposition.  In a superior system, the right MUD out of many is chosen for the right 

circumstance.  Which MUD algorithm is the right one will depend on the current 

conditions and the amount of complexity needed for success.  Improperly selecting 

a MUD that will not succeed under the present conditions will result in a defective 

system; improperly selecting one that can succeed but is not the most efficient 

available for the current conditions will result in an inferior system. 

V. The Challenged ’492 Patent 

27. The ’492 patent’s claimed subject matter allows for a system that 

switches back and forth between the MUD algorithm most appropriate for each 

changing circumstance. 
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28. The disclosed and claimed inventions were not the general and generic 

concept of selecting among a plurality MUDs.  Rather, the ’492 patent discloses and 

claims specific improved systems and methods for selecting among a plurality of 

MUD algorithms, systems and methods that are not disclosed in the asserted 

Onggosanusi and Egnor references. 

Among these specific improvements are: 

(1)a “multi-user detector decision unit” comprising either an MUD decision 

unit 220 or a decision logic unit 520 running one of several specific 

disclosed selection algorithms for selecting among a plurality of MUDs; 

and 

(2)  dividing a received signal into small windows of data and, for each 

window, selecting the MUD most appropriate to process that particular 

window. 

A. Multi-User Detector Decision Unit 

29. The ’492 patent does not generically disclose selecting from a plurality 

of MUDs the one best suited for the current processing conditions, but instead 

chooses a specific system and method for making that selection.  Part of this system 

is the disclosed “multi-user detector decision unit,” which the patent describes as 

selecting from a plurality of MUDs and “represent[ing] one of the inventive aspects 

of the present invention.”  (EX1001 at 13:33-34). 
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30. The ’492 patent describes this “multi-user detector decision unit” as 

MUD decision unit 220 (or, alternatively, decision logic unit 520) executing one of 

several specific disclosed selection algorithms for selecting among a plurality of 

MUDs.  Unlike the prior art algorithms used to select a MUD, these disclosed 

algorithms are based on different information or an expansive amount of granular 

data points instead of a few limited generalized data points. 

31. As a result, where the prior art would often result in the selection of a 

MUD more complex than necessary for the present conditions, the ’492 patent’s 

“multi-user detector decision unit” is able to identify that a lower complexity 

detector is still the most appropriate detector in those same conditions.  In other 

words, where the simple prior art approach defaults to a high complexity detector 

when the considered generalized criteria (rightly or wrongly) indicates a channel 

having a significant amount of noise and interference, the novel decision unit 

disclosed in the ’492 patent uses different information or an expansive amount of 

granular data points to identify when, in those same exact conditions, a lower 

complexity MUD is still the most appropriate MUD. 

32. The ’492 patent discloses several different algorithms for achieving 

these improved results, where each algorithm can be based on data points 

concerning granular aspects of the channel. Some exemplary algorithms disclosed 

in the ’492 patent are highlighted below. 
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33. BER/User Algorithm:  In one disclosed MUD selection algorithm, the 

expected Bit Error Rate (BER) of each channel user is calculated for every available 

MUD.  Which MUD to use is then selected based on these expansive calculations 

and data points: 

If any of the users have an expected BER that is acceptable, or above a 
threshold, for any of the lower complexity MUD techniques, then use 
the lowest complexity MUD possible that meets that criteria.  As users 
are [thus processed and removed,] the expected BER of the remaining 
users changes.  If none of the users … have an expected BER below the 
threshold for any of the lower complexity MUD techniques then the 
highest complexity MUD technique should be used. 

(EX1001 at 13:63-14:6, 20:43-49). 

34. SINR/Symbol Algorithm:  A wireless signal comprises a series of 

many “symbols,” where each symbol represents one or several bits. In another 

algorithm, the signal to interference plus noise ratio (SINR) is calculated for every 

symbol received via the channel and those ratios are used to select the appropriate 

MUD.  “If the SINR for any symbols is above a threshold set for a specific lower 

complexity MUD technique then use that technique.  If none of the SINR values are 

above any of the lower complexity MUD thresholds then use the highest complexity 

MUD.”  (EX1001 at 14:19-24). 

35. Filtered SINR/Symbol Algorithm:  Similarly, another selection 

algorithm calculates the expected SINR value for each symbol after filtering with 

one of the lower complexity MUDs.  If any of the post filtering SINR values are 
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above a threshold for a specific lower complexity MUD, that MUD can be used.  If 

none of the post filtering SINR values are above any of the available lower 

complexity MUD thresholds, then the highest complexity MUD is used.  (EX1001 

at 14:26-32). 

36. Detected Amount/Symbol Algorithm:  Another symbol-based 

algorithm focuses on the number of detected symbols.  In this algorithm, a threshold 

of symbols is set for each possible MUD, and the lowest complexity MUD whose 

threshold exceeds the detected number of symbols is selected and used.  (EX1001 

at 13:39-55). 

37. Correlation Matrix Ratio/User Algorithm:  In the wireless context, 

a user “correlation matrix” is a table depicting the amount of correlation (similarity) 

between each possible pair of user signals.  A fifth MUD decision algorithm looks 

at the correlation matrix between the users, and ratios calculated therefrom, to 

determine which MUD or MUDs to use: 

[L]ook at the correlation matrix between the users and compar[e] each 
diagonal term to the sum of the off diagonal correlation terms.  If the 
ratio for a certain number of users is greater than a certain threshold 
then a lower complexity MUD can be used.  If the ratio is below that 
threshold then a higher complexity MUD can be used.  

(EX1001 at 13:55-62).   

38. Correlation Matrix Eigenvalues Algorithm:  To analyze the complex 

detailed information included in the above-described user correlation matrix, 
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another algorithm performs an eigendecomposition on that matrix to represent its 

information using eigenvalues and eigenvectors.  The algorithm then considers all 

of the eigenvalues (and their associated eigenvectors) to select the appropriate 

MUD: 

If the first N eigenvalues are very close to one another and the 
eigenvectors associated with those eigenvalues all have the same N 
entries terms then use a lower complexity MUD.  If there are any other 
regions of the eigenvalues that are basically equal and the eigenvalues 
have the same dominant terms or if there is any one eigenvector that 
has a dominant term and its eigenvector is above the noise floor then 
use a lower complexity MUD.  If the eigenvalues and eigenvectors of 
the correlation matrix do not have these characteristics then use the 
highest complexity MUD. 

(EX1001 at 14:7-18).   

39. The specification also provides some other criteria, for example, 

computational complexity, number of bits, and number of users. (EX1001 at 14:34-

36). 

40. Each of these algorithms has a common thread—instead of looking at 

just a few select representative or averaged pieces of data concerning the channel, 

it considers characteristics of a complete set of granular data such as, for example, 

information concerning all of the subject users or symbols.  By digging deep in this 

manner, the disclosed and claimed “multi-user detector decision unit” succeeds 

where prior art approaches fail, selecting the appropriate MUD that achieves an 

optimal balance between complexity and performance. (EX1001 at 14:48-55). 
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B. Dividing A Received Signal Into Windows Of Data And Selecting 
The MUD Most Appropriate To Process That Particular Window 

41. Another improvement identified and claimed in the ’492 patent is 

dividing a received signal into small windows containing a limited amount of 

transmitted symbols/bits and, for each window, selecting the MUD most 

appropriate to process that particular window. 

42. The ’492 patent describes that in this improvement, the received signal 

is broken into numerous subparts, called “windows”: “The received signals are split 

into a plurality of window . . . , wherein the windows are subsets of the total received 

signals.”  (EX1001 at 18:52-54).  “[T]he processing window is at least as wide as 

any single block of data;” typically in a small channel, each window will be around 

three symbols in length, while each can be longer for larger channels. (EX1001 at 

17:24-57). 

43. The patent further describes that when each window is processed, a new 

MUD selection occurs so that instead of using the same MUD for the entire signal, 

each subpart of the signal (window) is processed by an MUD selected as optimal 

for that particular window: 

 “the MUD processing is performed for all of the symbols for a given 

window…before decoding the results and then proceeding to the next 

window;” 

Collision Communications, Inc. EX2001
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 “based upon the decision logic, the MUD is chosen . . . for the particular 

window of data;” 

 “an independent decision is made about which MUD technique to use 

for every window.” 

(EX1001 at 17:63-18:7). 

VI. The Petition Should be Denied Because Each Asserted Ground Fails To 
Establish the Required Reasonable Likelihood of Success 

44. I understand that Samsung’s Petition asserts the following Grounds: 

Ground References Basis Challenged Claims
1 Onggosanusi, Egnor § 103 1-16
2 Egnor, Onggosanusi § 103 17-18

45. I understand that the primary reference relied upon in Ground 1 is 

Onggosanusi, and Egnor is the primary reference relied upon in Ground 2. 

46. As discussed below Onggosanusi does not disclose the claimed multi-

user detection decision unit a POSITA would not combine Egnor with 

Onggosanusi. 

A. Ground 1 

1. The Challenged Claims All Require the Inventive “multi-
user detector decision unit”   

47. I understand Ground 1 challenges claims 1-16 as obvious in light of 

Onggosanusi combined with Egnor.  Independent claim 1 (and its dependent claims 

2-9) and independent claim 10 (and its dependent claims 11-16) each embody and 
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recite the foregoing innovative “multi-user detection decision unit” for selecting 

approaches a MUD. 

48. For example, this limitation is present and highlighted in the following 

exemplary claim 1: 

1.  A hybrid Multi-User Detector System for processing received 
signals, comprising: 

a parameter estimator coupled to said received signals providing 
received data information; 

a multi-user detector decision unit coupled to said parameter 
estimator and said received signals; 

at least two multi-user detectors coupled to said parameter estimator 
and said multi-user detector decision unit, said multi-user detector 
decision unit using decision criteria to determine a selected multi-
user detector, wherein said selected multi-user detector outputs a 
plurality of information streams, one stream corresponding to each of 
said received signals; and  

a bank of decoders coupled to said plurality of information streams, 
wherein said decoders output a plurality of improved information 
streams. 

(EX1001 at claim 1; see also claim 10 at 24:15-18). 

2. The Construction of “Multi-User Detector Decision Unit” 

49. I understand Patent Owner Collison previously asserted the ’492 patent 

in the District Court for the Eastern District of Texas.  In that litigation, I understand  

the District Court construed claim 1’s “multi-user detector decision unit” as a 

means-plus-function term, where the claimed function is “using decision criteria to 

Collision Communications, Inc. EX2001
Case No.: IPR2024-01247

Page 19 of 28



Case No. IPR2024-01247 
Patent No. 7,593,492 

17 

determine a selected multi-user detector,”1 and the corresponding structure is 

“MUD decision unit 220 (or decision logic 520) configured to perform one or more 

algorithms described at 8:12-18, 13:35-14:40, 15:3-21, 19:43-48, 19:56-62, and 

20:41-49; and equivalents thereof.” (EX2005).  The algorithms identified by the 

District Court as comprising the claimed structure include the selection algorithms 

identified in the ’492 patent and some of which, include: 

 BER/User Algorithm; 

 SINR/Symbol Algorithm; 

 Filtered SINR/Symbol Algorithm; 

 Detected Amount/Symbol Algorithm; 

 Correlation Matrix Ratio/User Algorithm; 

 Correlation Matrix Eigenvalues Algorithm; 

 Computational Complexity Algorithm; 

 Number of Bits Algorithm; and 

 Number of Users Algorithm. 

1 Claim 10 phrases the function differently—“selects a multi-user detector based 

upon at least one threshold”—but that difference does not affect the analysis or 

corresponding structures here, and Petitioner Samsung does not argue otherwise.   

Collision Communications, Inc. EX2001
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

(EX2005 73-74; EX1001 at 8:12-18, 13:35-14:40, 15:3-21, 19:43-48, 19:56-62, and 

20:41-49). 

50. I understand the District Court publicly issued its order construing 

“multi-user detector decision unit” on August 31, 2022, nearly two years before 

Petitioner Samsung filed its August 1, 2024 Petition.   

3. Onggosanusi Does Not Disclose The Claimed “multi-user 
detector decision unit” Under the Correct Construction 

51. Ground 1 relies solely on Onggosanusi as allegedly disclosing the 

required “multi-user detector decision unit” limitation, but the Petition identifies no 

such “multi-user detector decision unit” in Onggosanusi.  But Onggosanusi does 

not disclose a MUD decision unit 220 (or, alternatively, decision logic unit 520) 

configured to perform one or more of the decision algorithms, i.e., the BER/User, 

SINR/Symbol, Filtered SINR/Symbol, Detected Amount/Symbol, Correlation 

Matrix Ratio/User, Correlation Matrix Eigenvalues, Computational Complexity, 

Number of Bits, Number of Users, and other algorithms disclosed at 8:12-18, 13:35-

14:40, 15:3-21, 19:43-48, 19:56-62, and 20:41-49.   

52. Moreover, Onggosanusi does not disclose the claimed “multi-user 

detector decision unit” under the District Court’s construction.  Onggosanusi does 
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not disclose selecting a MUD using any of the algorithms disclosed in the ’492 

patent and required by the District Court’s construction. 

53. Rather, Onggosanusi selects a MUD based on simple and generalized 

determination of whether a channel is “well-behaved” or “ill-conditioned.”  (See, 

e.g., Pet. at 35).  In Onggosanusi, “ill-conditioned channels trigger use of high 

performance detection, whereas well-behaved channels lead to low complexity 

detections.”  (Pet. at 11, quoting Onggosanusi). 

54. The Petition alleges that the determination of whether a channel is 

“well-behaved” or “ill-conditioned” is based “channel estimation H.”  (Pet. at 34-

35).  But the Petition fails to explain how “channel estimation H” fits into the 

disclosed ’492 algorithms or their equivalents.  Rather, according to the Petition, 

the “channel estimation H is a channel matrix of attenuations and phase shifts.”  

(Pet. at 34).  This “channel estimation H” is thus different from that used in the 

disclosed and claimed decision algorithms of the ’492 patent. 

55. Additionally, not only is the data used by these algorithms different 

from that used in Onggosanusi, but the specific algorithm steps disclosed in the ’492 

algorithms are also absent from Onggosanusi.  For example, the disclosed 

Correlation Matrix Eigenvalues Algorithm comprises the following steps not 

disclosed in Onggosanusi: 
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If the first N eigenvalues are very close to one another and the 
eigenvectors associated with those eigenvalues all have the same N 
entries terms then use a lower complexity MUD.  If there are any other 
regions of the eigenvalues that are basically equal and the eigenvalues 
have the same dominant terms or if there is any one eigenvector that 
has a dominant term and its eigenvector is above the noise floor then 
use a lower complexity MUD.  If the eigenvalues and eigenvectors of 
the correlation matrix do not have these characteristics then use the 
highest complexity MUD. 

(EX1001 at 14:7-18).    

56. In summary, the Petition does not even assert that the correctly 

construed “multi-user detector decision unit” is disclosed by Onggosanusi.  Nor 

could the Petition successfully do so because the ’492 patent’s disclosed selection 

algorithms used both different data and different algorithm steps from the simple 

process disclosed in Onggosanusi.  For any and all of these reasons, Ground 1 does 

not establish the required reasonable likelihood of success. 

B. Ground 2 

1. Challenged Claims 17 And 18 Require Dividing A Received 
Signal Into Small Windows Of Data And, For Each 
Window, Selecting The MUD Most Appropriate To Process 
That Particular Window 

57. I understand Ground 2 challenges independent claim 17 and its 

dependent claim 18.  As shown in exemplary claim, each of these claims requires 

dividing a received signal into small windows of data and, for each window, 

selecting the MUD most appropriate to process that particular window: 
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17.  A method for processing signals from multiple users with raw 
digitized data, comprising: 

performing  parameter estimation of said raw digitized data; 

grabbing a window of bits from said raw digitized data; 

subtracting any known bits from said window of bits; 

selecting a multi-user detector; 

estimating unknown bits from said window of bits using said multi-user 
detector;  

incrementing to a next window of bits; 

repeating said steps of subtracting, selecting, estimating, and 
incrementing until there are no more windows and outputting a set of 
symbol estimates.   

(EX1001 at claim 17). 

2. None of the References Disclose Dividing A Received Signal 
Into Small Windows of Data And, for Each Window, 
Selecting the MUD Most Appropriate to Process that 
Particular Window 

58. Claims 17 and 18 each require dividing a received signal into small 

windows of data and, for each window, selecting the MUD most appropriate to 

process that particular window.  But Onggosanusi does not even mention windows, 

much less choosing a new optimal MUD each a new window is processed.  And 

Ground 2’s primary reference, Egnor, actually explicitly teaches against this 

requirement.  Instead, Egnor teaches that to save computation power, a single MUD 

should be selected and then repeatedly used to process the series of windows.  

(EX1006 at ¶ [0017]). 
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3. The Petition Does Not Identify Adequate Evidence to 
Support Its Obviousness Assertions 

59. The Petition tries to remedy this fatal gap in the asserted references by 

arguing it would have been obvious to modify Egnor’s “window” processing to 

include the required selection of a MUD for each window.  But the Petition fails to 

prove that the modification was obvious, ignoring that Egnor itself teaches away 

from selecting a new MUD for processing each window. 

a. Egnor Teaches Away From Selecting a New MUD at 
the Beginning of each Window 

60. Egnor teaches away from selecting a new multi-user detector at the 

beginning of each window.  Instead, Egnor teaches the opposite, stating that to 

achieve real-time performance, a linear complexity MUD should be selected and 

iterated repeatedly instead of selecting a new optimal MUD to process each new 

window. (EX1006 at ¶ [0017]). 

61. Egnor states that “[i]t is well known that the reduction in performance 

of linear MUDs can be offset by the gains due to the iterations in a turbo MUD 

between a linear MUD and a decoder can achieve optimal MUD like 

performance with fewer computations, even though the processing is repeated 

five times.” (EX1006 at ¶ [0017] (emphasis added)). Egnor teaches that the claimed 

novelty of Egnor’s invention is to repeatedly iterate with a low complexity 

algorithm. This approach is more advantageous than using the optimal MUD 
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because Egnor’s approach has low complexity and achieves real-time performance, 

whereas the optimal MUD cannot achieve real-time performance in practice. 

62. In Egnor’s approach the bit streams (the output) from the MUD are 

passed to a bank of error correction decoders. (EX1006 at ¶ [0059]). The decoders 

produce soft outputs which indicate both a discrete estimate of a bit and the 

probability that estimate is correct. (EX1006 at ¶¶ [0011] and [0059]). These soft 

outputs are then passed back to the MUD “to produce an improved stream of soft 

bit (or symbol) decisions that [are] fed into the decoder for another iteration of 

improvement.” (EX1006 at ¶ [0060]).  Egnor teaches that this process is repeated 

until an asymptote is reached or the desired level of performance is achieved, at 

which point the estimates of the data sequences for all active users are output. 

(EX1006 at ¶ [0060]). 

b. Selecting a New MUD at Each Iteration Would Slow 
Performance of Egnor’s Claimed Invention 

63. Selecting a new MUD at each iteration of the turboMUD disclosed in 

Egnor would make Egnor less efficient.  Contrary to the proposed modification, 

Egnor is striving for a less computationally complex algorithm that can still achieve 

real-time performance. (See EX1006 at ¶¶ [0017], [0020], and [0088]). For 

example, Egnor states that “[i]t is well known that the reduction in performance of 

linear MUDs can be offset by the gains due to the iterations in a turbo MUD 
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between a linear MUD and a decoder can achieve optimal MUD like 

performance with fewer computations, even though the processing is repeated 

five times.” (EX1006 at ¶ [0017] (emphasis added)).  Egnor teaches that the tradeoff 

of repeating the process five times with a linear MUD is offset by the fact that 

optimal MUD like performance is achieved. 

64. But stopping this process at each iteration of Egnor, to select a new 

MUD, adds additional complexity, and lowers the performance of Egnor, which 

teaches away from Egnor’s tradeoff to achieve real-time processing. 

4. A POSITA Would Not Combine Egnor with Onggosanusi
Because the Proposed Combination Teaches Away From 
Egnor

65. The Petition claims that a POSITA would combine Onggosanusi’s 

MUD selection, which only selects a high complexity detector “if needed for a noisy 

channel,” with Egnor because “[t]his would allow the system to gradually use less 

complex detectors as the signals are processed by subsequent MUD processors that 

gradually decorrelate the signals.” (Pet. at 52).  But this suggestion ignores Egnor’s 

explicit teachings of using the same low complexity MUD repeatedly, achieving 

real-time, optimal ML like performance. A POSITA would not combine Egnor with 

Onggosanusi because selecting a high complexity detector for a noisy channel, goes 

against Egnor’s teachings. 
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66. Egnor’s principle of operation is that high complexity detectors (like 

the optimal ML detector) need not even be considered because iterating between 

the same low complexity MUD and decoder achieves real-time, optimal ML like 

performance. Under the Petition’s proposed combination, and according to the 

Petition, “high complexity detectors need only be selected if needed for a noisy 

channel.”  (Pet. at 52). If a noisy channel were detected, then under the Petition’s 

proposed combination, a high complexity algorithm would be selected and iterated 

over repeatedly. A POSITA would understand that iterating with a high complexity 

algorithm would result in substantially greater computational requirements and 

would be less desirable than iterating with a low complexity algorithm. 

I declare that all statements made herein of my knowledge are true, and that 

all statements made on information and belief are believed to be true, and that these 

statements were made with the knowledge that willful false statements and the like 

so made are punishable by fine or imprisonment, or both, under section 1001 of Title 

18 of the United States Code. 

Dated: November 14, 2024 
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